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Abstract: The vegetation composition of the central coastal lowlands of Eastern Saudi Arabia was analysed. 
The appearance and distribution of the studied plant groupings were affected by atmospheric, edaphic condi­
tions as well as topography. Eighty seven species belonging to (33) families of flowering plants were recorded 
in the following seven plant commuities which are dominated and co-dominated by (Zygophyllum qatarense), 
(Lasiurus scindicus and Lycium shawii), (Alhagi graecorum and Cynodon dactylon), (Phoenix dactylifera 
and Tamarix aphyUa), (Aeluropus lagopoides and Sporobolus ioclados) , (Halocnemum strobilaceum and 
Arthrocnemum macrostachyum) and (Avicennia marina). 
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Area of Study 

Phytogeographically, the central part of Eastern 
coastal region is one of the major sectors of Saudi 
Arabia. The biodiversity of vegetation and commu­
nity types in the littoral salt marshes and coastal 
plains are associated with the type of soil and with 
the water resources in rocky grounds. 

The vegetation of the Eastern part of Saudi 
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Arabia has been studied floristically and phytosoci­
olgically for many years. Among works dealing 
with the Eastern part of Saudi Arabia are: (Vesey­
Fitzgerald 1957), (Mandavi lIe 1965, 1990) , (De 
Marco & Dinelli 1974), (Barth 1976), (Migahid & 
EI-Sheikh 1977), (Migahid 1978), (Zahran 1983), 
(Batanouny & Baeshin 1983), (Batanouny 1987); 
(Shaltout & EI-Halawany 1993), (Ghazanfar & 
Fisher 1998), (Barth & Ber 2002). 
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The present study aims to distinguish the plant 
communities existing in the Central Coastal Region 
of Eastern Saudi Arabia, which extends from the 
Northern coast of Ras as-Saffaniyah Southwards to 
Dhahran, and is bounded on the West by the escarp­
ment of the Summan (Mandaville 1990). 

Location and Climate 

The surveyed area in Saudi Arabia lies between 
latitudes 26° and 28° North; and longitudes 48°: 10' 
and 50°:13' East, (Fig. 1). The width of coastal 
plains vary from hundered meter in some areas to 
few kilometers in others, it also comprises the lands 
bordering the shore where the vegetation are of 
rocky grounds, salt marches and desert vegetation. 
The atmospheric and edaphic aridity plays a major 
role in the vegetation diversity and plant cover. The 
physiographic features of the region vary remark­
ably in terms of climatic conditions, soils and in 
consequence, the pattern of vegetational cover. 

The study area has a surface exposures of tertiary 
sediments (Powers et. at., 1966). These sediments 
were deposited during that period, covered by a 
regosol soils in the form of aeolian sands, beach 
deposits and late tertiary to Quaternary gravel 
sheets. The Dammam formation rocks are lime­
stone, marl sandy shale and evaporites. The marine 
formation is continental deposits of conglomerate, 
sandstone, sandy limestone, sandy marl, sandy shale 
and evaporites. The soils of the Eastern region of 
Saudi Arabia is generally composed of saline loamy 
sand silts. A wide-spreading swamps are character­
ized by highly saline flat with crusted surfaces and 
proximity of water table to the soil surface. 

Ecologically, the study area can be categorized 
into four habitats namely:­

(1) Rocky ground which is a rising (5m to 15m.) 
limestone exposure with gentle or steep 
slopes. Sometimes, the slopes are covered by 
rocky fragments, however a thin layer of allu­
vial soil deposites on the rocky surfaces. The 
vegetation cover is mostly sparse due to lim­
ited water resources. 

(2) Non-saline inlands which are vast areas with 
sandy substratum mixed with silt and small 
proportion of gravels. Adequate water supply 
and reltively low salinity are supportable fac­
tors for the vegetation density. 

(3) Saline inlands which are extending along the 
littoral line, inland areas or around the 
sabkhas. In general, the high salinity pro­
hibits the growth of most plants except the 
true h210phytes. 

(4) Brackish, marshes and intertidal muddy soils 

are characterized by water abundance and 
distributed in the shores of the studied 
regions, in swamps and in the depressions 
nearby the cultivated areas . The vegetation 
diversity is restricted by few species. 
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Fig.(1): Location area of the study area. 

The climate of the Central Eastern coastal low­
lands, where the study area is located, is character­
ized by low rainfall and relatively high tempera­
tures. (Mandaville 1990) states that, the Eastern 
region of Saudi Arabia is arid and belongs to a sub­
tropical desert climate. The average minimum tem­
perature is (9HC) (absoulte temp. = 4°C) in 
January, whereas the average maximum tempera­
ture reaches up to (44.5°C) (absoulte temp. = 48°C) 
in June. The rainy period extends from November to 
April with mean annual rainfall up to (78 .5 mm); 
Summer months are dry. The mean relative humid­
ity ranges from (30 % in June) to (71 % in February). 
Prevailing wind velocity becomes more active 
around the hot midday, it reaches (22.8 km/hr) in 
June. 

The available climatic data were collected from 
the station of Dhahran after (MandaviJle 1990). The 
following charts summarise the rainfall, temperature 
and relative humidity of the study area (Figs. 2 & 3). 

Materials and Methods 

Thirty five stands were randomly choosen where 
variations in plant cover were encountered. The 
observed species were rated according to Zurich­
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Montpellier technique (Braun­
Blanquet 1964). The presence value 
as percentage was calculated for the 
encountered species and the scales of 
combined abundance-dominance and 
sociability are used. The life forms of 
the recorded species is described 
according to (Raunkiaer's system 
1934). 

The collected specimens are iden­
tified according to (Migahid 1978), 
(Collenette 1985, 1998) and (Manda­
ville 1990) and checked with the 
specimens deposited in the 
Herbarium of Cairo University. The 
identified specimens are deposited at 
the Herbarium of Assiut University. 
P =Presence value in (%) 
AD = Combined abundance ­

dominance scale of six grades 
(+ to 5) 

*  = Species of neglegible  
(AD values).  

Results 

The collected species in the sur­
veyed area are belonging to (33) fam­
ilies and comprise (62.9 %) of 
ephemeral species. Furthermore, the 
life forms (Raunkiaer's system) are 
supported by phanerophytes (13.5%), 
chamaephytes (23.6%), cryptophytes 
(19.1%) and therophytes (43.8%). 
The diversity of vegetation composi­
tion reflect the variation of edaphic 
conditions and local topography . 
Therefore, the following seven plant 
communities are recognized (Table 1 
& 2). 

(1). Zygophyllum qatarense 
Community 

It has a wide ecological amplitude 
and is distributed in sandy soils, grav­
elly slopes and shallow depressions 
with fine textured soils. The floristic 
composition of this community com­
prises only (6) species: (5) perennial 
and (l) annual. The presence of 
halophilous Salsola tetrandra is an 
indicative of a moderate saline habitat. 
The tree layer is missing and the pres­
ence value of the characteristic species 
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Fig. (2): Monthly temperature and rainfall , average of 10 years at 
Dhahran. 
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Fig. (3): Monthly relative humidity, average at 10 years at Dhahran. 
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Zygophyllum qatarense, Heliotropium bacciferum 
(Fig. 4.a ) and Salsola baryosma ranges between 
(60% to 75%) . Cyperus conglomeratus , Fagonia 
indica and Launaea mucronata (Fig. 4.d) are co­
dominants with presence values ranging between 

dated area are inhabited by the perennial associates 
such as Atractylis carduus and Ochradenus bacca­
tus (See, Fig . 4.c). The annual plants , on the other 
hand, adapted the shallow alluvial soils present on 
the rockyhills and retaining limited water supply. 

(3). Alhagi graecorum­
Cynodon dactylon 
Community 

This community 
includes five perennials 
and the rest are annuals, 
Lactuca saligna which is a 
biennial. The appearance 
of Melilotus indicus, 
Melilotus albus, Senecio 
glaucus, Cutandia mem­
phitica , Malva parviflora 
and Sonchus oleraceus 
depends mainly on the 
rainfall abundance and low 
temperature, between 
January and March. On the 
otherhand, the characteris­
tic species Alhagi graeco­
rum and Cynodon dactylon 
tolerate a such environ­
mental conditions as 
atmospheric aridity, salin­
ity and grazing . 

(4). Phoenix dactylifera­
Tamarix aphylla 
Community 

This community exists 
in deep sandy soils , where 
the dominent plants rela­
tively form pure stands in 

Fig. (4): Selected flowering plants from in Dammam region (KSA) some places . The plants of 

(31 % to 57 %). The herbaceous layer is enriched 
during the rainy season by the annual grass 
Schismus barbatus. 

(2). Lasiurus scindicus-Lycium shawii 
Community 

Twenty one species are recorded in this commu­
nity , of which eleven are perennials and the rest are 
(10) annuals. The characteristic species Lasiurus 
scindicus , Lycium shawii (See , Fig. 4 .b) and 
Moltkiopsis ciliata dominated the elevated and steep 
rocky ground . The shallow sand-silts and consoli­

this group bearing a xero­
morphic characters. Capparis aegyptiaca is not pre­
viously recorded in the investigated area and is 
related to Tarut Island. 

(5). Aeluropus lagopoides - Sporobolus iocla­
dos Community 

This community present in waste places , edges 
of swamps and in wet salinized habitats. It is a lim­
ited group of halophytic or saline tolerant species . 
Perennials are restricted by Aeluropus lagopoides , 
Sporobolus ioclados, Phragmites australis and 
Cress a cretica. 
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Table (1) : Floristic composition of the studied area Stands 

Stands 
S~ecies 

12 21 14 13 18 10 16 9 8 17 2 5 3 4 I 15 20 22 P 

1 +.+ 1.1 2.4 +.+ +.+ 1.2 3.3 +.+ +.+ +.+ 1.3 +.+ 1.2 2.4 1.2 75 
2 +.+ 2.2 1.2 2.2 1.1 2.2 1.1 2.3 +.+ 1.1 +.+ 1.1 +.+ +.+ +.+ 69 
3 1.1 1.2 1.+ +.+ +.+ 2.3 1.1 2.1 +.1 +.+ 2.4 60 
4 +.+ +.+ 1.2 1.2 1.+ +.+ +.+ +.+ 57 
5 +.+ +.+ 1.2 1.1 +.+ 1.+ 1.+ +.+ +.+ 31 
6 +.+ +.+ +.+ +.+ +.+ +.+ 31 
7 +.+ 1.3 +.+ +.+ 1.+ 26 
8 +.+ +.1 1.2 2.3 +.+ 1.1 +.+ +.+ 26 
9 3.2 1.+ +.+ 1.1 +.+ +.+ 17 

1.2 +.+ +.+ 2.4 1.+ +.+ 17 
11 +.+ 1.1 +.+ +.+ +.1 +.+ 14 
12 +.+ +.+ +.+ 1.1 14 
13 +.+ +.+ +.+ 9 
14 +.+ +.+ 6 
15 +.+ +.1 6 
16 +.+ 6 
17 +.+ 1.2 6 
18 +.+ 2.1 9 
19 +.+ +.+ 6 

+.+ +.+ +.+ 6 
21 +.+ +.+ 6 
22 +.+ 3 
23 +.+ 3 
24 +.+ 3 
25 +.+ 3 
26 +.+ 3 
27 +.+ 3 
28 +.+ 3 
29 1.3 +.+ 2.3 +.+ +.+ 2.3 17 , 

+.1 +.1 1.3 +.+ +.1 14 
31 1.3 +.+ +.+ +.+ 2.3 14 
32 +.+ +.+ +.+ 1.2 +.+ 14 
33 +.2 2.3 +.2 9 
34 +.+ +.+ +.+ 9 
35 +.+ +.+ +.+ 9 
36 +.+ +.+ 9 
37 +.+ +.+ +.+ 9 
38 1.3 1.2 1.3 9 
39 +.+ +.+ 6 

1.3 +.1 6 
41 +.+ +.+ 6 
42 +.+ +.+ 6 
43 +.+ +.+ 6 
44 +.+ 3 
45 +.+ 3 
46 1.3 3 
47 +.+ 3 
48 +.+ 3 
49 +.+ 3 

+.+ 3 

(1). Zygophy/lum qatarellSe Hadidi; (2). Heliotropium baeeiferum Forssk .; (3). Salsola tetrandra Forssk.; (4). Cyperus eonglomeratus ROllb. , 
(5). Launaea mueronata (Forssk.) Muschl. ; (6). Fagonia iruiiea Burm. f.: (7). Schism us barbatus (L.) Theil.; (8) . Lasiurus seindicus Henrard; 
(9) . Lyeium shawii Roem. & Schult.; (10). Moltkiopsis ciliata (Forssk .) r. M. Johnsl.: (11). Emex spinosa (L.) Campd.; (12). Dipterygium 
glaucum Decne.; (13) . Medicago laciniata (L.) Mill.; (14). Bassia muricata (L.) Asch.; (15). Hordeum murinum L.; (16) . Neurada procum­
bens L.; (17). Herniaria hirsura L.; (18). Convolvulus asyrensis KOlschy; (19). Lotium rigidum Gaudin; (20). AU'aerylis carduus (Forssk.) C. 
Chr.; (21). Paronychia arabica (L.) DC.: (22). Ochradenus baccatus Delile; (23) . Ijloga spicata (Forssk.) Sch .-Bip.; (24). Stipagrostis 
plumosa (L.) Munro ex T. Anderson; (25). Avena barbata POll ex Link; (26) . MOllSonia nivea (Decne.) Webb ; (27). Lotus eorniculatus L.; 
(28) . Eremobium aegptiacum (Spreng .) Asch.& Schweinf.; (29). Alhagi graeeorum Boiss.; (30). Cynodol1 dacrylon (L.) Pers.; (31). Melilotus 
indicus (L.) All.; (32) . Senecio glaucus L.; (33). Cutaruiia memphitica (Spreng .) Richl.; (34). Portulaca oleraeea L.; (35) . Pillchea dioscoridis 
DC.; (36). Sonchus oleraceus L.; (37). Fagonia Olivieri DC.; (38). Malva parviflora L.; (39). Launaea nudieautis (L.) Hook. F.; (40). 
Anagalis arvensis L.; (41) . Melilollls albus Medik.; (42). Convolvulus arvensis L.; (43). Polypogon monspeliensis (L.) Desf.; (44). 
Amaranthus hybridus L.; (45). Linaria tenuis (Viv.) Spreng.; (46). CusclIta eampestris Yunck.; (47). Cueumis prophetarttm L.; (48). Papaver 
rhoeas L.; (49). Cyperus roruruius L.; (50). Lactuca sa ligna L. 
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Table (2) : Floristic composition of the studied area (cont.) 

Stands 24 27 28 29 30 6 7 11 
Species 

26 25 23 32 33 34 35 19 31 P 

1 +.+ 2.2 1.2 +.+ +.+ 2.3 1.2 1.2 +.+ +.+ +.+ 75 
2 +.+ 1.1 +.+ 1.1 1.2 3.2 +.+ +.1 +.+ 69 
3 +.1 2.2 1.1 1.2 +.+ 1.2 +.+ 1.1 1.1 +.1 60 
4 +.+ +.+ +.+ +.+ +.+ 1.+ +.+ +.+ 1.2 +.+ 1.1 +.+ 57 
5 +.+ +.1 +.+ 31 
6 +.+ +.+ 31 
7 1.3 1.3 26 

51 1.2 1.1 2.2 +.+ 1.2 20 
52 +.+ +.2 1.1 +.+ +.+ +.+ +.1 20 
53 +.+ +.+ 1.1 +.+ 11 
54 +.+ +.+ +.+ +.+ 11 
55 +.+ 1.1 +.+ 9 
56 +.+ +.+ +.+ 9 
57 +.+ +.+ 6 
58 +.+ +.+ 6 
59 +.+ 3 
60 +.+ 3 
61 +.+ 3 
62 +.+ 3 
63 +.+ 3 
64 +.+ 3 
65 +.+ 3 
66 +.+ 3 
67 +.+ 3 
68 +.+ 3 
69 1.3 1.3 +.+ 1.3 +.+ +.+ 17 
70 +.+ 1.1 +.+ +.1 1.3 +.+ 17 
71 +.+ 1.3 +.+ 1.3 1.2 +.+ 17 
72 +.+ 1.2 +.+ +.+ +.1 +.+ 17 
73 +.+ +.+ +.+ +.+ 11 
74 +.+ +.+ 6 
75 +.+ +.+ 6 
76 +.+ +.+ 6 
77 +.+ +.+ 6 
78 3.4 +.+ 2.2 9 
79 1.2 1.2 3.2 9 
80 +.+ +.+ 6 
81 +.+ +.+ 6 
82 1.1 +.+ 6 
83 1.3 +.+ 6 
84 +.+ 3 
85 +.+ +.+ 2.3 9 
86 1.3 3 
87 +.+ 3.3 4.4 9 

(1.) Zygophyllum qalarense Hadidi; (2). Heliotropium bacciferum Forssk.; (3). Salsola tetrandra Forssk .; (4). Cyperus conglomeratus ROUb .. 
(5). Launaea mucronata (Forssk.) Musch!.; (6). Fagonia indica Burm. f.; (7). Schismus barbatus (L.) Thel!.; (51). Phoenix dactylifera L.: 
(52) . Tamarix aphylla (L.) Karst.; (53). Panicum turgidum Forssk.; (54). Leptadenia pyrotechnica (Forssk.) Decne.; (55). Calotropis procera 
(Ait.) Ait.; (56) . Cenchrus ciliaris L.; (57). Caylusea hexagyna (Forssk.) M. L. Green; (5S) . Capparis aegyptiaca Lam. ; (59). Fla veria 
trinervia (Spreng.) Mohr.; (60). Ziziphus spina-christi (L.) Desf.; (61). Phalaris minor Retz .; (62). Taverniera spartea (Burm. f.) DC.; (63). 
Calligonum comosum L'Her.; (64). Cistanche tubulosa (Schenk) Hook.; (65).lndigojera intricate Boiss.; (66). Arnebia hispidissima (Lehm .) 
DC.; (67). Plantago boissieri Hausskn. & Bomm.; (6S). Aervajavanica (BurmJ.) Juss. ex Schult.; (69). Aeluroplls lagopoides (L.) Trin. ex 
Thwaites; (70). Sporobolus ioe/ados (Nees ex Trin.) Nees; (71). Phragmites australis (Cav.) Trin. ex Steud.; (72). Suaeda aegyptiaca 
(Hasselq.) Zohary; (73). Tribulus pentandrus Forssk.; (74). Chenopodium album L.; (75). Tribulus terrestris L.; (76) . Launaea capitala 
(Spreng .) Dandy; (77). Cressa cretica L.; (7S). Halocnemum strobilaceum (Pal!.) M. Bieb.; (79). Arthrocnemum macrostachYlim (Moric .) K. 
Koch ; (SO). Suaeda monoica Forssk. ex. J. F. Gme!.; (S1). Halopep/is perjoliata (Forssk.) Asch.; (S2). Limonium axillare (Forssk .) Kuntze; 
(S3). Suaeda maritima (L.) Dumort.; (S4) . Tamarix macrocarpa (Ehrenb) Bunge; (S5). }uncus rigidus Desf.; (S6). Cyperus laevigatus L.; 
(S7). Avicennia marina (Forssk.) Viern. 
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(6), Halocnemum strobilaceum and 
Arthrocnemum macrostachyum 
Community 

This community occurs along the coastal line in 
salt marshes, on ground above the interidal areas 
and sometimes near brackish water. Halocnemum 
strobilaceum and Arthrocnemum macrostychum 
abound on the soils affected hummocks of sabkhas. 

(7) A vicennia marina Community 

This is a monospecific community consists of 
pure population dominated by A vicennia marina, 
mangrove plant, which exhibits a tendency to grow 
in the first zone of the intertidal muddy soils, and 
shallow Gulf water. 

Discussion 

The study area is a part of an phytogeographical 
sector of the Eastern coastal lowlands of Saudi 
Arabia. Seven communities and eighty seven plant 
species are recorded. The study showed that the soil 
is the main factor affecting the variations of vegeta­
tion and community types. 

Physiographically, the study area can be discrim-
inated into three habitats:­

(I) littoral salt marsh, 
(II) coastal desert plains and 
(III) rocky hills . 
The mangrove is dominated by A vicennia 

marina, where the soil is highly saline and usually 
covered with water. Soil of mangal vegetation has 
been described previously by (Zahran et. al. 1983). 
The climatic conditions are the limiting factor in the 
distribution of the mangrove especially the temper­
ature (Vesey-Fitzgerald 1956) . The littoral salt 
marsh is dominated by two communities namely 
Halocne-mum strobilaceum and Arthrocnemum 
macrosta-chyum and Aeluropus lagopoides and 
Sporobolus ioclados, where the soil was sandy, slip­
pery and highly saline. 

The coastal desert plains are dominated by 
Phoenix dactylifera-Tamarix aphyUa and Alhagi 
graecorum-Cynodon dactylon, thirty nine species 
are recorded of which the trees layer is represented 
by Phoenix dactylifera, Tamarix aphyUa and 
Ziziphus spina-christi. The rockyhills are dominated 
by Lasiurus scindicus-Lycium shawii and the wide­
spread community of ZygophyUum qatarense which 
occurred in various habitats except the mangroves. 
Medicago laciniata , Herniaria hirsuta and Neurada 
procumbens inhabited the shallow alluvial soils 

deposited on the elevated rockhills which have a 
limited water supply . 

The poorly represented species in rocky and 
compact soils probably due to the conserve unade­
quate water supply required for the seed germina­
tion. On the other side, the germination of many 
annual's seeds is delayed by soil salinization and the 
dilution of soil solution during rainy season attenu­
ate this problem. 

Generally , the natural vegetation of the study 
area is gradually reduced, ephemerals are repre­
sented by (59.6%) of the vegetation, this agrees with 
(Freitg 1986) that, in such environments annuals 
show high percentage of species of the local flora. 
Also, the stratification of life forms includes layers 
of trees, (4.3 %), shrubs and subshrubs, (30.7%) and 
herbs, (65 %). The local flora exhibits a high per­
centage of ephemerals (62.9 % of gathered species), 
this is generally typical of hot deserts . 

References 

Barth, K. H., (1976) Landesnatur,ln: Blume, H. (Ed.), 
Saudi Arabian Natue, Geschichte, Mensch und 
Wirtschaft , Ttibingen & Basel. 

Barth, H. J & Ber, B. eds., (2002) Sabkah Ecosystems 
Vol.(I) : The Arabian Peninsula and adjacent coun­
tries. Tasks for Vegetation Science 36 No . 36 UK. 

Batanouny, K. H. (1987) Current knowledge of plant 
ecology in the Arab Gulf countries. Catena 14: 291 -
316 . 

Batanouny, K. H. and Baeshin, N. A. (1983) Plant com­
munities along Medina-Badr road across the Hedjaz 
mountains, Saudi Arabia. Vegetatio, 53: 33 - 43 . 

Braun-Blanquet J. (1964) Pflanzensoziologie. Gustav 
Fischer Verlag , Wien. 

Col\enette, S (1985) An illustrated guide to the flowers 
of Saudi Arabia. MEPA Flora Publ. 1. Scorpion PubJ. 
Ltd. , London . 

Collenette, S (1998) A checklist of Botanical Species in 
Saudi Arabia. International Asclepiad Society, UK. 

De Marco, G. and Dinelli, A. (1974) First contribution 
to the floristic knowledge of Saudi Arabia. Annali di 
Botanica 33: 209 360. 

Freitag, H. (1986) Notes on the distribution , climate and 
flora of the sand deserts of Iran and Afghanistan. 
Proceedings of the Royal Society of Edinburgh, 89B: 
135-146 . 

Ghazanfar, S. A. and Fisher, M. eds. (1998) Vegetation 
of the Arabian Peninsula, Geobotany 25: Publishers, 
Netherlands pp. 34-62. 

Mandaville, J. P. (1965) Notes on the vegetation of wadi 
As-Sahba, Eastern Arabia, J . Bombay Nat.Hist. Soc., 
62: 330 - 332. 

Mandaville, J. P. (1990) Flora of Eastern Saudi Arabia. 
Kegan Paul Intern. London, Jointly with the National 
commission for Wildlife conservation and 
Development, Riyadh, Saudi Arabia . 



172 

Migahid, A. M. (1978) Flora of Saudi Arabia. (2nd ed) . 
Riyadh. 

Migahid, A. M. and EI-Sheikh, A. M. (1977) Types of 
desert habitat and their vegetation in central and 
Eastern Arabia. Proc. Saudi Bio!. Soc., 1: 5 - 13. 

Powers, R. W., Ramires, L. F., Redmond, C. D. and 
Elberg, Jr. (1966) Geology of the Arabian Peninsula­
Sedimentary . Geology of US Geological Survey pro­
fessional paper 560-D : 88-95. 

Raunkiaer, C. (1934) The Life Forms of Plants and 
Statistical Plant Geography. Oxford. 

Shaitout, K. H. and EI-Halawany, E. (1993) Vegetation 
analysis of the irrigation and drainage canals in the 
Eastern Saudi Arabia. J. Univ. Kuwait (Sci .), 20: 261-
274. 

Vesey-Fitzgerald, D. F. (1956) The vegetation of Red 
Sea coast north of Jeddah, Saudi Arabia. J Eco!. 45: 
547 - 562. 

KOlb Amer Farghali and Moumn Mustafa Zareh 

Vesey-Fitzgerald, D. F. (1957) The vegetation of central 
and eastern Arabia, Journ. Eco!. 45: 779-798. 

Zahran, M. A. (1983) Introduction to plant ecology and 
vegetation types of Saudi Arabia. Jeddah . 

Zahran, M. A., Younes H.A. and Hajarh, H. H. (1983) 
On the ecology of the mangal vegetation of the Saudi 
Arabian Red Sea Coast. Journal of the Univ. of 
Kuwait. 10 (1): 87-99 . 

Zahran, M. A., Younes H. A. and Tawil B. A. (1985) 
Ecology of four community types: Red Sea Coastal 
Desert, Saudi Arabia . 1. Coastal Res. 1: 279-288. 

Ref: 2321 
Received: 06/06/2004 
In Revised form : 27/1112005 


