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Abstract — The study of the ecology of the vegetation of
Alasfar Lake Region in Al-Ahsa Province resulted ina total
number of 59 species belonging to 51 genera and #nilies.
Five vegetation habitats were recognized: Aquatic &emi
aquatic habitat represented by 36 species, Sabkhaahitat
represented by 16 species, Sandy desert habitat regented
by 14 species, Sand dunes represented by J#des, and
habitats formed of Sand Sheets represented by44
species. Most of the species belong to the famiBramineae
which accounts for 18.64% of the total number of sgcies,
followed by Chenopodiaceae by 13.55%. The perennial plants
dominated the annual plants with 31 species (i.e.7%3%)
including 5.1% shrubs against 26 species (i.e. 420 annual
plants of the total recorded species. Eight plant comunities
were identified and named after the dominant specge VG-1
Schoenoplectus litoralis, Tamarix aucheriana community
inhabiting the aquatic and semi aquatic habitat (586) and
Sand dunes habitat (50%). VG2 Phragmites australis,
Schoenoplectus litoralis inhabiting the aquatic and semi
aquatic habitat (100%). VG3Halocnemum stroblicium,
Tamarix aucheriana, inhabiting the aquatic and semi aquatic
habitat (42.85%) as well as sabkhas (42.85%gnd sand
sheets (14.280). VG4- dominated BBhragmites australis-
Tamarix aucheriana community in aquatic and semi
aquatic habitat (35.28%), sabkhas (5.88%), sandunes
(23.52%) and sand sheets (35.28%). VG5- dominatealy
Stipagrostis plumose, Zygophyllum Hamiense var. gatarense
community, inhabiting the sandy desert (50%), and and
dunes (50%). VG5-domninated by Zygophyllum hamiense
var. gatarense and Plantago boissieri inhabiting aquatic and
semi aquatic (33.5%) and sand sheets (33.5%). VG7-
dominated by Arnebia hispidissma var Zygophyllum
Hamiense var. gatarense community inhabiting the aquatic
and semi aquatic habitat (33.5%) and sand sheets 3%%).
VG8-dominated by Haloxylon salicomicum Monsonia nivea
inhabiting the aquatic and semi aquatic habita(100%).
Soil factors, texture, salinity, EC, pH, nutritional elements
had significant effects on the distribution, abundace,
diversity and types of the vegetation of Alasfar Lak Region.

Keywords — Ecology, Plant Diversity, Abundance, Plant
Communities.
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m® of spring irrigation water in addition to treatedda
untreated sewage water from Al-Hafoof water treatime
Plant (Abderrhman and Bader, 1992). It containkkab
and sand dunes and large areas of open waterjcmohr
saline plants and is considered an important sitd a
habitat for wildlife and birds. Plant cover of saddnes
and sabkha areas in eastern side of the KingdoSaofli
Arabia consists of perennial herbs and dwarf shmitis
few tree species (Al-Fredan, 2008). There were lahtp
communities along the area extending along Al-H&foo
Al-Agair in the eastern side of Saudi Arabia (Al+Ham,
2003). On the other hand (Vesey-Fitzgerald, 1957)
evaluated the plant communities and environmental
factors that govern the richness and distributibmplant
species in the coastal valleys of eastern Saudbidra
where he identified 34 plant communities. Shalemd El-
Halwany (1993) analyzed plant cover arising from
irrigation and sewage channels east Sadi Arabia and
recorded 98 species of perennial and annual pl&ntsn
their study on the plant cover of Sabkhat El-Osdgia
Algaseem area in Saudi Arabia (Al-Hogail and ElKiur
2006) found that the dominant species dramarix
passerinoides, Juncus rigidus, Suaeda aegyptiacd an
Seidlitzia rosmarinusand they are the most distributed
species in this area, and factors of salinity dsd up of
soil from sea water level have played importang fialthe
diversity of plants. In the saline swamps of Gowgrim
Onaiza Province North Eastern Saudi Arabia theee3ar
plant communities witfsuaeda vermiculataccupying the
habitat at the edge of the swamp, followed towandsdry
area by 4 speciesZygophyllum migahidii, Salsola
imbricate, Suaeda vermiculata and Haloxylon
salicornicum(Al-Shiefani, 2002).

The ecological characteristic of the vegetationerowf
Alasfar Lake Region in Al-Ahsa Province was studied
plant communities were identified together with rpla
diversity, abundance and correlation with soil avater
factors.

[I. MATERIALS AND METHODS

Alasfar Lake Region is in Al-Ahsa Province in the Alasfar Lake and the region surrounding it was
southern eastern corner of the eastern region afliSasyrveyed thoroughly many times during spring of £01

Arabia. It is about 13 km east of Al-Ahsa and egt&n
between Latitudes 295 and 28 40 north and between

and accordingly divided into five habitats : 1- Adje and
Semi aquatic, 2- Sabkhas, 3- Sandy Desert, 4- Sand

Longitudes 49 10" and 49 55 east , and rises about 109punes, 5- Sand Sheets. Forty (40) quadrates wstalled
m above sea level (Al-Taher, 1999). It is one oé ththroughout these 5 habitats each is 50 x 80amd their

shallow lakes with moistened soils and of most irtgoace
in the eastern region of Saudi Arabia. It is thgdat man-
made lake in the Kingdom, and receives water thunoag
water system made in 1971 that carries about 32800

locations were determined using GBS. Plant spegas
collected and plant surveying was carried out fribese
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quadrates during spring where all plants are nbimis was calculated. Also Shannon relative coefficientd a
(Fig. 1). In each quadrate the following was cardet. Simpson coefficient for relative dominant concetibra
Identification of Plants and Their Geographicwere determined.
Distribution e e - A e
Plants were named according to (Chaudhary, 198 (X 2% ﬂi‘\«tg'
2001; Collenette, 1999), and flow eristic list waade S 5 3 ;n-‘: L v
carrying species and family names. The geograph £ zi\ 275 Lol
distribution (chorotype) was identified for all istgred e ¢ ﬁ’?
M m
plant species, and its geographical distributiorcg@etage h
in each habitat. Also life forms for species wetentified
according to (Raunkiaer,1937) and (El-Sheikh,200B) o
divided plants life forms into 1-annual herbs, Zvaal
grasses, 3-perennial herbs, 4- perennial grass&wubs.
Also plant cover was estimated for each speciesach
guadrate according to the method of abundance caudr
was estimated as a percentage according to (Muell¢
Dombois and Ellenberg, 1974).
Soil Samples
Soil samples were collected from 3 pits in eachdgai@  Fig. 2. Map of the lake and the 40 quadrates frdnthv
at depth of 50 cm. Soil texture was determined wting samples were collected
to (Day, 1965), soil pH according to (Mclean,198B;
according to (Allen et al., 1974), and also orgamitter IIl. RESULTS
was determined . Also the following elements were
determined in soil and lake water (Fe, Cu, Pb,Mn, Cd,  pjant Diversity, Structure, Classification and Thei
Cr, Na, Cg,_ K, Mg, P) using spectroscopic instrun® | ife Forms
part per million (ppm). There are 59 species belonging to 51 genera and 24
Plant Cover Analysis . families in this area. The genus ratio is equab9b1 =
Plant cover values for all species and for all qat&s 1 15 The main life forms of the plant specieshis annual
were subjected to the multi-directional analysisaiform plants forming 42% (herbs 39% and grasses 3.38%j t
of vegetation matrix: matrix (1): 40 sitesX59 S@ECi the perennial plants with 52.53% (37.28% perenimigbs
analyzed using division program TWIINSPAN andgang 15250 perennial grasses), while the shrube gav
coordination program DECORANA accordlng_to (Hlll,5_08% (Table 1) Fig. (3, 4). The family mostly
1979 a, b); matrix (2): data for quadrates, speai@ssoil representing the plant cover is tBeamineae which have
factors and f_;malyzed using CANOCO program for theq species forming (18.64%) and 9 genera forming
effect of soil factors according to (Ter Braak angi7 649, followed by the familghenopodiaceawith 8
Smilauer, 2002). species (13.55%) and 7 genera (13.72%), then family
= Zygophyllaceaerepresented by 6 species with (10.16%)
¢ A and 3 genera (5.88%), the@ompositaewith 5 species
S (8.47%) and 4 genera (7.84%), afSaryophyllaceaavith
5 species (8.47%) and 5 genera (9.8%), followed by
Boraginaceae with 4 species (6.77%) and 4 genera
(7.84%), and theCrcifereae is represented by only 2
genera (3.92%). The results showed that 16 families
2 representing (66.7%) of the total families are espnted
¢ by only one genus (Fig. 3).
— Abundance of Plant Species in the Different Habitat
= | Aquatic and Semi-Aquatic Habitat
The total number of species present in the Aqueatid
Semi-Aquatic habitat reached 36 species, distribute
according to its life forms in table (1) and figu® and
= ¢ the total perennials equal the total annuals. Tineual
. o - — herbs dominated with 15 species, followed by the
Fig. 1. Geographic site of Alasfar Lake inthe kdog o 0 nnial herbs with 12 species, then the peregnisises
(CAl-Dakheel et al., 2009) with 5 species, and the least are the annual ggasskthe
. . . __shrubs with only 2 species each. The plant speditsthe
I_\lumber of Species and their t’;\bundance_ were estﬂm"’“ﬁghest abundance (%) are (table Rhargmites australis
using Alpha diversity methoda), and diversity was i 5 abundance of 64.62% and a covering percerdég
calculated as a mean of species number in eactrajaad 19.29%, Tamarix aucherianavith abundance of 57.12%

Also Gama diversity method Was_used (Y) where thal t and a covering percentage of14.29% , akeluropus
number of species for each habitat and each contynuni
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littoralis and Zygophyllum hamiense var. qatarengigh  Suada aegyptiacaecorded the least presence (16.66%)
42.84% abundance and 4.64% covering percentage, amd least cover (0.17%).
Schoenoplectus litoraliswith 35.07% abundance and Sand Sheets Habitat
8.93% covering percentage, while the least aburedand The total number of plant species in the sand sheet
covering percentages of 7.14% and 0.07% respegtarel habitat reached 44 species belonging to 18 famili@€s
attained by specie&rnebia hispidissima , Bassia muricataspecies annuals and 24 species perennials (Talfiégl;
and Cenchrus ciliaris. 9). The perennial herbs dominated with 18 species,
Sandy Sabkha Habitat followed by annual herbs with 17 species, thenstieibs
The total number of species recorded in the Sandyith 2 species and the least is the annual grasisenly
sabkha habitat reached 16 species belonging tnilida. 1 species. Table (1) shows that the plants withhtghest
From figure (6) the total annuals reached 7 spemigisthe presence iZygophyllum hamiense var. gatarenséh
perennials reached 8 species. According to itSdifsn the 57.14% presence and 16.07% covieamarix aucheriana
annual herbs and perennial herbs dominated witlebiss with 50% presence and 4.86% covBtantago boissieri
each, followed by the perennial grasses with 3ispeand with 42.84% presence and 4.79% covEilocnemum
the annual grasses with 2 species and the leaslteis strobilaceum with 35.7% presence and 6.64% cover,
shrubs with only one species. The plant speciel thié Arnebia hispidissimawith 35.7% presence and 4.29%
highest abundance and coverage (table 2lHalecnemum cover andSeidlitzia rosmarinusvith 28.57% presence and
strobilaceum with 100% presence and 50% cover/.71% cover, while the following plants Fagonia
Aeluropus littoralis and Cyprus conglomerateswith  glutinosg Fagonia indica Heliotropium bacciferumand
presence of 75% and cover of 7.5Pamarix aucheriana Launaea mucronatand Panicum turgidunmrecorded the
with 75% presence and 1.25% abundance , thésastpresence (7.14%) and least cover (0.07%).
Polypogon monsepeliensigith 75% presence and 1% The multi-directional analysis of the sites and plat
abundance, and the rest of plaAtsiuropus lagopoides, species in Al-Asfar Lake using the program of the
Agriophyllum minus, Frankenia pulverulenta, Schismu(TWA: TWINNSPAN) and (DCA: DECORANA) led
barbatus, Sonchus oleraceus and Zygophyllum coggine to identification of eight plant communities
recorded the least presence percentages (25%)cmed ¢ The first is dominated byTamarix aucheriana —
percentages (0.25%). Schoenoplectus litoraliand represented by the two sites
Sandy Desert Habitat (15, 22). This community forms 5% of the total sjtand
The total number of plant species in this habiéaiched inhibited the aquatic and semi-aquatic habitat wéth
14 species belonging to 10 families, 5 speciesasrand percentage of 50%, and sand dunes habitat with a
9 perennials (table 2, Fig. 7). The perennial hertercentage of 50%, and the presence and cover
dominated with 6 species, followed by annual hevitls 4 ~ percentages ofamarix aucherianas 100 and 45%, and
species, and the least is the annual grasses wighome that of Schoenoplectus litoralisis 50 and 20%
species. Table (1) shows that the plants with iighedst respectively. The second is thehragmites australis,
presence isZygophyllum hamiense var. gatarengith  Schoenoplectus litoralisommunity, and is represented in
100% presence and 30.50% coRanicum turgidunwith 3 sites (6, 8, 14), and represents 7.5% of the tatmber
100% presence and 11% cover, and Plantago baissief sites, and inhibited the aquatic and semi-aqusdbitat
with 100% presence and 5.5% coveCentropodia at a percentage of 100%, and the presence and cover
forsskalii with 100% presence and 2% cover, whilgoercentages oPhragmites australiss 100 and 36.67%,
species Agriophyllum minus, Cynomorium coccineumand that ofSchoenoplectus litoraliss 100 and 31.66%
Cyprus conglomerates, Halocnemum strobilaceunigspectively. The third plant community is the
Launaea mucronata, Schismus barbatus and Silelosail Halocnemum  stroblicium, ~ Tamarix  aucheriana
recorded the least presence (50%) and cover (0.5%).
Sand dunes habitat
The total number of plant species in the sand dunes
habitat reached 16 species belonging to 9 familkes,
species annuals and 11 perennials (table 1; FigTi®
perennial herbs dominated with 7 species, follovisd
perennial grasses with 4 species, and the leést isnnual
grasses and shrubs with only 2 species each. T@ble
shows that the plants with the highest presengeaiisarix
aucheriana with 66% presence and 20% cover,
Zygophyllum hamiense var. qatarenseith 49.98%
presence and 10.83% covdthargmites australiswith
33.33% presence and 1.33% coveHalocnemum
strobilaceum and Stipagrostis plumoseith 33.33%
presence and 1.67% cover, while the following {san
Cistache tubulosa Cynomorium coccineumPlantago
boissieri Schismus barbatus, Launaea mucronata and
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Table 1. Characteristics (C) and percentages (Bp@ties in Alasfar Lake wetland

Habitats 5 &
Aquatic Sandy Sabkha| Sandy desert Sand dunes Sand Sheet 3 |8
Species H1 H2 H3 H4 H5 =815
Cover |Presenc| Cover Presence Cover |PresenceCover| Presence Cover| Presence 4 a
(%) | () | (%) | (%) (%) (%) | (%) (%) (%) (%) F e
IAeluropus lagopoid(| 1.79 | 14.28 | 0.25 25 0 0 1.33 | 33.33 | 4.29 28.57 1.53 | 80
IAeluropus littorali 2.07 | 42.84 | 7.50 75 0 0 0 0 1.21 14.28 2.16 | 60
Agriophyllum minu 0 0 0.25 25 0.5 50 1.67 16.66 0.50 21.42 0.58 | 80
Allium atroviolaceur 0 0 0 0 0 0 0 0 0.14 14.28 0.03 | 20
IArnebia hispidissinm | 0.07 7.14 0 0 0 0 0 0 4.29 35.7 0.87 | 40
IAsphodelus fistulos 0 0 0 0 0 0 0 0 0.21 7.14 0.04 | 20
IAstragalus haurens 0 0 0 0 0 0 0 0 0.14 7.14 0.03 | 20
Bassia muricat 0.07 0 0 0 0 0 0 0.14 14.28 0.04 |7.14
Cenchrus ciliaris 0.07 7.14 0 0 0 0 0 0 0 0 0.01 | 20
Centropodia 0 0 0 0 2 100 | 0.50 | 33.33 | 021 | 21.42 | 0.54 | 60
forsskali
Cistanche tubulosa 0 0 0 0 1 50 0.17 16.66 | 0.14 14.28 0.26 | 60
Cynodon dactylon 0.14 | 7.14 0 0 0 0 0 0 0 0 0.03 | 40
Cynomorium 0 0 0 0 0.5 50 | 0.17 | 1666 | 0.14 | 1428 | 0.16 | 60
coccineum
f"ho?“"p'ec‘”s 893 357 | O 0 0 0 | 11.67| 1666 @O 0 412 | 40
itoralis
Cyperus 393 | 714 | 725 | 75 0.5 50 | 117 | 3333 | 121 | 357 | 2.81 100
conglomeratus
Eremobium linear 0.07 7.14 0 0 0 0 0 0 0.57 21.42 0.13 | 40
Fagonia bruguiet 0.07 7.14 0 0 0 0 0 0 0 0 0.01 | 20
Fagonia glutinos 0 0 0 0 0 0 0 0 0.07 7.14 0.01 | 20
Fagonia india 0.14 7.14 0 0 0 0 0 0 0.07 7.14 0.04 | 40
Frankenia 143 | 7.14 | 025 | 25 0 0 0 0 0.00 0 0.34 | 40
pulverulent:
Gastrocotyle hispida 0 0 0 0 0 0 0 0.43 14.28 0.09 | 20
Gymnarrhenia 0 0 0 0 0 0 0 029 | 7.4 | 0.06 20
micrantha
Gypsophila capillaris 0 0 0 0 0 0 0 0 0.50 28.57 0.10 | 20
Halocnemun 7.36 | 2856 | 50.00| 100 | 0.5 50 | 1.67 | 3333 | 6.64 | 357 | 13.23/100
strobilaceum
Haloxylon 0 0 0 0 0 0 0 0 250 | 2857 | 0.50 | 20
salicornicum
Helianthemum lipp | 0.07 7.14 0 0 0 0 0 0 0 0 0.01 | 20
Heliotropium 007 | 714 | 0 0 0 0 0 0 007 | 7.4 | 0.03 |40
bacciferum
Herniaria hirsute 0.07 7.14 0 0 0 0 0 0 0 0 0.01 | 20
Ifloga spicati 0.29 7.14 0 0 0 0 0 0 0.57 21.42 0.17 | 40
Juncus rigidu 0 0 3.75 50 0 0 250 | 16.66 | 2.00 21.42 1.65 | 60
Launaea capital 0.21 | 14.28 0 0 0 0 0 0 0.43 35.7 0.13 | 60
Launaea mucrona | 0.07 7.14 0 0 0.5 50 0 0 0.07 7.14 0.13 | 80
Lycium shaw 0.14 7.14 0 0 0 0 0 0 0 0 0.03 | 60
Moltkiopsis ciliate 0 0 0 0 0 0 0 0 0.21 14.28 0.04 | 20
Monsonia nive 0.07 7.14 0 0 0 0 0 0 0.57 28.57 0.13 | 40
Neurada procumbe | 0.07 7.14 0 0 0 0 0 0 0.79 35.7 0.17 | 60
Oligomeris linifolia | 0.07 7.14 0 0 0 0 0 0 0.29 21.42 0.07 | 60
Panicum turgidur 0 0 0 0 11 100 0 0 0.07 7.14 2.21 | 60
Phagmites austral | 19.29 | 64.26 | 7.50 25 0 0 20.00 | 33.33 6.21 21.42 10.60 | 80
Plantago boissie 0 0 0 0 5.5 100 0.17 16.66 | 4.79 42.84 2.09 | 60
Polycarpaea repei 0 0 0 0 0 0 0 0 0.36 35.7 0.07 | 20
Polypogor 0.14 | 1428 | 1.00 | 75 0 0 250 | 1666 | O 0 0.73 | 60
monsepeliensis
Potamogeto 8.36 | 2142 | 0 0 0 0 0 0 0 0 1.67 | 20
pectinatu
Ruppia maritim 1.64 | 14.28 0 0 0 0 0 0 0 0 0.33 | 20
Salsola imbricate 0 0 0 0 0 0 0 0 0.07 7.14 0.01 | 20
Savignya parviflora| 0.07 7.14 0 0 0 0 0 0 0 0 0.01 | 20
Schismus barbatus | 0.14 | 7.14 | 0.25 25 0.5 50 0.17 16.66 | 0.64 28.57 0.34 |100
Salsola imbricate 0.07 7.14 0 0 0 0 0 0 0.21 14.28 0.06 | 40
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Seidlitzia rosmarinus 0 0 0 0 2.50 16.66 7.71 28.57 2.04 | 40
Silene villosa 0 O 0 0 0.5 50 0 0 0.29 21.42 0.16 | 40
Sonchus oleraceus 0 0 0.25 25 0 0 0 0 0 0 0.05 | 20
Spergularia marina | 0.36 | 14.28 | 1.75 50 0 0 0 0 0 0 0.42 | 40
Stipagrostis 0 0 0 0 0 0 0 086 7.14 | 017 20
hirtigluma

Stipagrostis plumose 0 0 0 0 15 50 1.67 33.33 | 0.64 28.57 3.46 | 60
Suaeda aegyptiaca| 1.50 | 28.56 | 1.75 50 0 0 0.17 16.66 0 0 0.68 | 60
Suaeda vermiculatal 1.50 | 21.42 0 0 0 0 0 0 1.86 21.42 0.67 | 60
Tamarix aucheriana 14.29 | 57.12 | 1.25 75 1 50 20.00| 66.66 | 4.86 50 8.28 100
Zygophyllum 021 | 1428 | 025 | 25 0 0 0 0 093 | 1428 | 0.28 | 60
coccineum

Zygophyllum 464 | 4284 | 050 | 25 | 305 | 100 | 10.83| 49.98 | 16.07| 57.14 | 12.51|100
hamiense

community, and is represented in 7 sites (5, 9,121,13, 7.5% of the total number of sites, and inhibitegl #guatic
24, 37) and represents 17.5% of the total numbeite§, and semi-aquatic habitat at a percentage of 100%btte
and inhibited the aquatic and semi-aquatic halitat presence and cover percentageblaoxylon salicomicum
percentage of 42.85% , and Sand Sabkha habitat aisal00 and 10% and that dfionsonia niveal00 and
percentage of 42.85%. And Sand sheets habitat at283%, respectively.

percentage of 14.28% and the presence and co®oil Characteristics of Plant Communities
percentages dflalocnemum strobilaceum 100 and 28%,  The first plant community (VG1) is characterized by
and that of Tamarix aucherianais 85.7 and 10.9% recording high values of clay and Zn, Fe, Mn, CajKto
respectively. The fourth plant community is repreésd (8, 28.7, 9120.8, 39.3, 45156.1, 11967.9) respelgtibut

by Phragmites australis,Tamarix aucheriam@mmunity recorded low values of number of species (4 spgcies!
and is represented by 17 sites (1, 2, 3, 4, 1023925, 26, its abundance (only 0.7). The second community (VG2
33, 34, 35, 38, 39, 40), and represents 42.5%etdtal recorded high values in silt and elements of Ph,&d P,
number of sites , and inhibited the aquatic andisenNa and total cover with values of (20.7, 15.4, 2@5.6,
aquatic habitat at a percentage of 35.28% , andl Sag5.1, 2797.9, 101.6) respectively. The seventhnsonity
Sabkha habitat at a percentage of 5.88%. And Sandsd (VG7) is characterized by high values in sand, igsec
habitat at a percentage of 23.52% and Sand shabisith number, Shannon relative coefficient, abundance of
at a percentage of 35.28%, and the presence arer cospecies with values of (90.3. 15.6, 0.8, 3.5) retpaly ,
percentages dPhragmites australiss 58.82 and 21.47%, but gave low values as regards clay, Zn, Simpstative
and that of Tamarix aucherianais 88.2 and 16.52% coefficient for concentration with values of (181, 0.2)
respectively. The fifth plant community is tBipagrostis respectively. The eighth community (VG8) registenégh
plumose - Zygophyllum hamiense var qatarensevalues in plant parity (Evenness=0.8) and Shanatative
community, and is represented in 2 sites (16,k8)nihg  coefficient (Shannon=0.8), but registered low valie
5% of the total number of sites , and inhibited 88nd elements of Pb, Cd, Fe, Mn, Cr, Ca, K, P, Mg, Nd an
desert habitat at a percentage of 50% , and SandsduSimpson relative coefficient for concentration withlues
habitat at a percentage of 50% and the presenceaverd of (0.2, 0.1, 282.6, 2.7, 2.2, 5600.8, 121.9, 1498.3,
percentages oS$tipagrostis plumosés 100 and 17.5% , 97.2, 0.2) respectively.

and that of Zygophyllum hamiense var gatarense 100
and 15.5% respectively. The sixth plant commurstyhie
Zygophyllum hamiense var qatarense — Plagntagt
boissieri community, represented in 3 sites (17.28.36)
forming 7.5% of the total number of sites , andibithd
the aquatic and semi-aquatic habitat at a percentdg
33.5% the Sand sheets habitat at a percentage.®%33
and the presence and cover percentages of
Zygophyllum hamiense var gatarense 100 and 53.33%
and that ofPlantago boissienieris 100 and 13.33% ,
respectively. The seventh plant community is Alneebia

12

W Ganers ¢

W Species *

cae
rae I
cas
eoe [N
cac [N
ircacese N
eae
eae.
@ = -

hispidissima, Zygophyllum hamiense var qatarense 7 ' I ! ! I ! ! !
community, represented in 3 sites (7, 31, 32), fogn  fiifZiiiif ifd 2488 2
7.5% of the total number of sites, and inhibiteel dquatic £ FiEcEirasisd i85y
and semi-aquatic habitat at a percentage of 33&%#mnd 2 7 pogiEv £z

sheets habitat at a percentage of 33.5%, and Hsenpce
and cover percentages Afnebia hispidissimas 100 and  Fig. 3. Number of plant species and genera basékein
18.67% and that aZygophyllum hamiense var gatarense families in Lake Alasfar
66.6 and 14.33%, respectively. The eighth plant
community is theHaloxylon salicomicumylonsonia nivea
community, represented in 3 sites (27, 29, 30)ming
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IV. DISCUSSION Plant Cover
The classification of 8 dominating plant commurstia

The plant ecologicalstudy of Alasfar Lake Region this Region agrees with previous studies by (Alelarg
showed the domination of the perennial plants caatba 2008) who studied sand dunes and sabkhat vegetation
to the annual plants and this is due to the enwiental eastern Saudi Arabia and identified 7 communitas]
factors which control the abundance and distrisutid also with (Al-Hamam, 2003). The mutual relationship
plant species, and this is in agreement with (Vesepetween the environmental variables and coordinatios
Fitzgerald, 1957; Ashraf et al., 2008) who studfgdnt (CCA) illustrated that the important environmerfadtors
communities in the eastern coastal areas of Sarahid that contribute in plant distribution in this studsea is the
The species/genera which is the Genera index o 1.salinity, soil texture, nutritional elements aneésh results
indicates good plant diversity in this region. TBeaminae agree with that of (EI-Demerdash et al., 1995 ; @ditand
species domination is due to the lightness of theds EI-Sheikh, 2002; El-Sheikh et al., 2006, 2010). feheas
which are easily carried by wind and distributewiide correlation between bio-diversity treatments andl so
area, as also said by (El-Sheikh, 2013). The poesefn factors and there is a significant negative cofi@ta
shrubs at a percentage of only 5% indicates tahébitat between species number and species abundance and
is recent. The plant species that present in althef5 Shannon relative parity coefficient with each o ttiay
habitats Cyperus conglomeratus, Schismus barbatugnd silt, and this is connected with the presericthese
Tamarix aucheriana, Zygophyllum hamiense vamplants in the Sabkha habitat because there is nd &a
gatarense, Halocnemum strobilaceum and Phargmitégprove soil aeration. Also there was correlati@veen
australis) found to have wide environmental range anglant distribution, soil elements and bio-diversity
present in the wetland and dry habitats at the stime  treatments, and this clear in the correlation efgthresence
because they are capable to acclimatize themsgivatt of the dry sand perennial shrubs with species numbe
these habitats , and agrees with that of (Migahicle abundance and Shannon relative parity coefficiesabse
1983) who said acclimatization mechanism changéls wicompetition between them is low and each has ita ow
change in environmental conditions. Plant specigdifferent requirements, as was also mentioned bl (A
inhabiting aquatic and semi-aquatic habitat betmnthose Hogail and Turki, 2006). The plant species loving
found in wetland regions and their distributiogserned wetland-environments showed strong correlation \hth
by the constant availability of water, as also dajd(Al-  bio-diversity treatments like Shannon relative ari
Batanoni, 1986). The presence afincus rigidus and coefficient and plant cover, species number, EGd sailt,
Phagmites australisin Sabkha habitat is due to theclay, species abundance, pH, Simpson dominant
constant availability of water , as these planesaffected concentration coefficient and soil elements. Thididates
by nearness of saline water to the soil surface soid the presence of these plants under most of the
physical characters, as the first is found in #iedy —silty environmental conditions due to their ability tderate
and the second in the silty-sandy soils (Shaltowt EI- water scarcity and soil texture and depth becaodeiss
Halwany,1993). able to conserve and store large amount of watke .T

The low number of species in the Sand desert habita saline plant community correlated with high sajinénd
because it is a poor habitat and annual plantsolgmow mostly from perennial plants as they can tolerath h
only during rainfall, as was also said by (Al-Baian salinity, as was also mentioned by (Kassas ands,irg
1986). The results showed that Alasfar Lake Regioith 1964).
in annual plant species and this is because inrtdeseas . ) DECORANA Deialon Pul-sigs
annuals start growing after rainfall and completeirt = [ vas
cycle within 2 months and normally during springsen
when these results were taken, this agrees withofh@l- g
Safhan,1979).

B Annual herbs 4595 %5.08
%
® Annual
grasses

Perennial
herbs

M Perennial
grasses

%3.38

Fig. 4. Percentages of species life forms of Alakéke
study area
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WG2: [Phragmites australis- Schoenoplectus litavalis)
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V. CONCLUSION 4]

The ecological study of the vegetation of Alasfaké
Region in Al-Ahsa Province gave a total number 6f 5
species belonging to 51 genera and 24 familiese Fiv
vegetation habitats were recognized, the Aquatise&ni
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