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ABSTRACT 
The present study aims to evaluate the distribution pattern of two geophytes namely: Asparagus 

stipularis and Asphodelus aestivus along the Mediterranean coast of Egypt. The floristic analysis 

indicated that the associates with both species are mainly therophytes, chamaephytes and geophytes. 

Both species are found to grow in slightly alkaline soil and low to medium soil salinity. A. stipularis 

prefers relatively high soil organic carbon, while A. aestivus prefers soil with high calcium carbonate 

content. Species richness showed hum-pbacked curve along the pH and calcium carbonate gradients for 

both species. Species richness of A. stipularis community showed a positive relation to soil salinity and 

negative relation to organic carbon, whereas no noticeable trends were found in case of A. aestivus 

community. Canonical correspondence analysis (CCA) indicated that calcium carbonate and Ca+2 are 

the most determinant edaphic factors for distribution A. aestivus, while organic carbon, Na+ and Mg+2 

are the effective factors for the distribution of A. stipularis.  

Key Words: Asparagus, Asphodelus, Geophytes, Mediterranean coast, Soil Variables, Species    

Richness, Protected Area. 

 
INTRODUCTION 

Mediterranean coastline is an area of high bio-

diversity, 10% of the world’s higher plants can be found 

in this area, which represents only 1.6% of the Earth’s 

surface (Medail and Qu´ezel, 1999). The northern 

Mediterranean coast of Egypt is characterized by highly 

diverse edaphic, topographic, and climatic 

characteristics and, as a consequence, by different 

vegetation groups (EL-Ghonemy et al., 1978). The 

coastal belt of the Mediterranean was the richest part of 

Egypt in flowering plants owing to its relatively high 

rainfall; most of these species are annuals that flourish 

during the rainy season.  

During the longer dry periods, the characteristic 

woody shrubs and perennial herbs constitute the scrub 

vegetation, scattered sparsely in parts and grouped in 

denser distinct patches (El-Shaer and El-Morsy, 2008; 

and Zahran and Willis, 2009). Geophytes are plants with 

underground storage organs appeared as promising raw 

materials for various economic uses. These geophytes 

have maximum diversity in Mediterranean-type 

ecosystems (Rundel, 2004). In present study two 

geophytes will be studies: Asparagus stipularis and 

Asphodelus aestivus. 

Asparagus is a large genus. It is a member of the 

Asparagaceae family which newly was divided from 

family Lilliaceae. In Egypt, three Asparagus species 

were recorded; these species are A. stipularis, A. 

africanus and A. aphyllus (Täckholm, 1974; and Bolous, 

2009). A. stipularis recorded as one of Egyptian wild 

plant with medicinal value. An infusion of the tuberous 

roots is used to remove renal stones. Young tender 

shoots are diuretic (Bolous, 1983). Tubers were 

collected and boiled for kidney illness by Bedouins in 

Sinai. Also, rural people in western Mediterranean coast 

and oases used them as diuretic and releasing kidney 

stones (El-Darier et al., 2001).  

Asphodelus aestivus is growing in the Mediterranean 

region; it is common in North Africa and expands 

extensively usually because of long-term overgrazing 

(Le Houérou, 1979). In Egypt, it is restricted to Mediter-

ranean coastal land, particularly the western region 

(Ayyad and Hilmy, 1974). A. aestivus is a characteristic 

plant of the calcareous soils, arable sandy lands and 

rocky ridge. It is used in folk medicine for treating 

ectoderm parasites, jaundice and psoriasis (Ljubuncic et 

al., 2005). Glue is produced from the tuberous roots, 

locally used by shoe-makers and book-binders (Bolous, 

1983). Many bioactive compounds had been isolated 

from A. aestivus (El-Seedi, 2007).  

The major aim of the present study is to answer the 

following questions: what are the major controlling soil 

variables for the occurrence and distribution of these 

two geophytes, Which soil variables affect the species 

richness of these plants. The obtained results will be 

useful for agro practices application of these geophytes 

for the medicinal purpose. 
 

MATERIALS AND METHODS 

 

Study area 

The Mediterranean coastal land of Egypt has a narrow 

belt that extends from Sallum in the west to Rafah in the 

east for about 970 km. The present study was carried 

out at three protectorates along the Mediterranean coast 

Zaranik, Burullus and Omayed protectorates (Fig. 1). 

The climate of the study area is almost semi-arid with a 

short rainy winter season and a long dry summer season. 

The maximum rainfall received during December and 

January. The annual rainfall varied between 224 mm at 

Burullus, 186 mm at Omayed and 101 mm at 

Zaranik.(Table 1) 

 

Field study 
A total of 27 quadrats (10x10 m) were randomly 

sampled along the study area. Quadrats selection was 

based its homogeneity in terms of physiography and 

physiognomy and with minimum human disturbance. A. 

stipularis is growing in the three protectorates Zaranik, 

Burullus and Omayed, while A. aestivus is growing only 
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in Omayed protectorate. A. stipularis was recorded in 16 

stands, six in Zaranik and five in both Burullus and 

Omayed. A. aestivus was recorded in 14 stands in 

Omayed. 

In each quadrat, all associated plant species were 

recorded and the cover values of perennial species were 

estimated using the line intercept method (Canfield, 

1941). Composite surface soil sample (0 – 25 cm) was 

collected from each quadrat for soil analysis. Soil 

samples were collected from the rhizosphere of the 

target species and put in plastic bags. 

 

Laboratory analyses 

Soil samples were air dried and analyzed for calcium 

carbonate, pH and electric conductivity (EC), Cl
-
 ion 

and the organic carbon contents, following the proce-

dures of United States Salinity Laboratory (Anon 1954, 

Piper, 1947; Jackson, 1962). Concentrations of the 

cations: Na
+
, K 

+
, Mg

+2
 and Ca

+2
 were determined using 

a Corning 410 Flame Photometer Model Jenway PFP7 

(Rowell, 1994). 

 

Data analysis 

Species richness was calculated as the average number 

of species per stand. The relationship between species 

richness and the tested soil variables was considered.  

Canonical Correspondence Analysis (CCA) that is 

weighted averaging technique whose performance is 

best when the species have a unimodal response to the 

environmental gradients. The program package of 

CANOCO for windows (ter Braak and Smilauer, 1998) 

was used for quadrat ordination. 

 

RESULTS 
Field observations showed that A. stipularis was 

recorded mainly on the stabilized sand dunes, grown in 

sand flats, saline depression and inland ridges.  A. 

stipularis was found associated with 103 species 

belonging to 30 families. Furthermore, the geophyte, A.  

aestivus, known as desert species was recorded mainly 

in non-saline depressions, rocky ridges and inland 

plateau.Thirty nine species found associated with A. 

aestivus belonging to 21 families. Chenopodiaceae, 

Asteraceae and Poaceae were the main families of 

associated species represented 14.6%, 13.6% and 12.6% 

for A. stipularis and 10.8%, 10.8% and 8% for A. 

aestivus, respectively (Appendix 1).  

Life forms of the associated species with A. stipularis 

were mainly therophytes (46%), followed by 

chamaephytes (25%) and geophytes (17%). A. aestivus 

was associated mainly with chamaephytes (44%), 

followed by geophytes (19.4 %) and therophytes 

(16.6%) (Fig.2). 

Minimum (0.01%) and maximum (0.8%) values of 

soil organic carbon content were recorded in Burullus 

protectorate. The O.C. content of soil supporting A. 

aestivus ranged from 0.04 to 0.43% and from 0.1 to 0.8 

% for soil supporting A. stipularis. Both species grow in 

soil with a wide range of CaCO3 percentage; in soil sup- 

porting A. stipularis it ranged from  0.01 to 92%. The 
high CaCO3% content for A. stipularis stands recorded 

where A. aestivus occurred. CaCO3% content ranged 

from 5.1% to 98% for soil supporting A. aestivus (Table 

2). Ca
+2

 content of soil supports A. Aestivus ranged 

from 2.1 to 5.3 mg/100g while the Mg
+2

 ranged from 

0.7 to 6.9mg/100g  A.stipularis soil Ca
+2

 content ranged 

from 4.1 to 25mg/100g soil (Table 2). 

For A. aestivus and A. stipularis, the richness of 

associated species showed a distinct hump- backed 

curve along the Ph and CaCO3 percentage gradient. 

There were positive significant correlation between 

species richness and CaCO3 percentage gradient for A. 

stipularis.The highest richness recorded in pH ranged 

from 7.6 to 8 for A. stipularis and 7.7 for A. aestivus. 

For A. stipularis most stands showed CaCO3percentage 

less than 20% and species richness showed positive 

relation to salinity and negative relation to O.C. %. 

While in A. aestivus stands, no noticeable trends were 

found for salinity and O.C. %. A. stipularis recorded in 

sites with more variable organic carbon content (0.1 -0.8 

%), than A. aestivus (0.04 to 0.43%), and highest 

richness recorded in stands with O.C.  content which 

ranged from 0.2 to 0.3% for both species (Fig. 3). 

The sites dominant with A. aestivus are restricted to 

the bottom left side of the diagram of the Canonical 

Correspondence Analysis (CCA) (Fig 4). They are 

markedly distinguishable and having a clear pattern of 

segregation on the ordination plane. A. stipularis sites 

were found more superimposed and spread all over the 

ordination plane. Sites shared by both Asparagus and 

Asphodelus (sites 3, 5 and 13) are located  at the bottom 

left side of the diagram. From CCA biplot of species-

environmental factors (Fig. 5), analysis suggesting that 

calcium carbonate, Ca
+2

, organic carbon, Na
+
 and Cl

- 
are 

the most important factors responsible for the distri-

bution of both Asparagus and Asphodelus in the study 

area. The position of Asparagus and Asphodelus, and 

the other associated species along the gradient of 9 

environmental variables was clear. The length and the 

direction of an arrow representing a given enviro-

nmental variable provides an indication on the 

importance and direction of the gradient and enviro-

nmental change, for that variable. Asparagus scores 

along the organic carbon arrow (Fig. 5), for example 

suggests a strong affinity for high O.C. soils. Similar 

comparisons indicated that Asphodelus is found in 

habitats with high concentration of CaCO3, Cl
-
 and 

Ca
+2

in the soil. 

Soil variables are significantly correlated with each 

other such as EC is significantly correlated with Ca
+2

. 

Cl
-
 ion was significantly correlated with Ca

+2
 and 

CaCO3. Na
+
 was significantly correlated with K

+
 and 

Mg
+2

 ions ( Table 3). 

 

Species names: 
Aa, Ammophila arenaria, Ac, Atractylis carduus, Ah, 

Seriphidium herba-album, Ar, Allium roseum, Am, 

Artemisia monosperma, An, Anabasis articulata, At, 
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Atriplex halimus, As, Astragalus spinosus,Ca,Calendula 

arvensis, Cm, Crucianella martima, Dt, Deverra 

tortuosa, E, Echinops spinosus, Ea, Ephedra alata, Ec, 

Echium sericeum, Ef, Echiochilon fruticosum, En, 

Echium angaclifioli, Ep, Euphorbia paralias, Fr, 

Frankenia hirsuta, Gd, Gymnocarpos decandrus, He, 

Helianthemum sphaerocalyx, Hs, Helianthemum stipu-

latum, Mb, Muscari bicolor, Le, Lycium europaeum, 

Lm, Limoniastrum monpetalum, Lc, Lotus creticus, Ln, 

Launaea nudicaulis, Lo, Lotus polphyllos, Lp, 

Limonium pruinosum, Ls, Lycium shawii, Lt, Limonium  

tubiflorum, Ly, Lygeum spartum, Mc, Moltkiopsis cilita, 

Nm, Noaea mucronata, Pa, Plantago albicans, Pe 

Polygonium equisetiforme, Pm, Prasium majus, Pn, 

Pancratium martimum, Pr, Phagnalon rupestre, Ps, 

Pancratium sickenbergeri, Pt,  Panicum turgidum, Ra, 

Retama raetam, Rh, Reaumuria hirtella, Sa, Salvia 

aegyptiaca, Sl, Salvia lanigera, Si, Silene succulent, So, 

Salsola longifolia, Sp, Suaeda pruinosa, Ss, Stipagrostis 

scoparia, St, Stipagrostis  lanata, Th, Thymelaea 

hirsuta, Tp, Teucreum polium, Za, Zygophyllum album. 

 

 
 

Figure (1): Location map of the northern Mediterranean coast of Egypt showing the studied localities 

 

 

 

Figure (2): Life form of the associated species with Asparagus stipularis and Asphodelus aestivus. 

 

Table (1): Mean climatic data for Zaranik, Burullus and Omayed along the Mediterranean coast (1983-1989). R.H. 

= Relative Humidity. ET= Evapotranspiration. 

Protectorate 
Temperature (°C) 

 

 

 

 

 

 

 

Rainfall 

(mm/year) 

 

 

R. H. (%) ET (mm/day) 

Min  Max  Mean  Min  Max  Mea

n  

Min  Max  Mean  

Zaranik  13.8 27.7 20.9 186 61.9 78.3 71.0 4.7 9.9 7.1 

Burrullus 14.5 26.2 20.9 224 65.0 75.0 68.8 3.6 4.9 4.4 

Omayed  14.0 26.3 20.2 101 67.0 73.5 70.7 4.4 6.5 5.8 

Asparagus stipularis Asparagus aestivus 
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Table (2): Chemical properties of soil supporting  A. stipularis and A. aestivus.E.C. = Conductivity, O.C. = Organic carbon, 

±SD= Standard deviation. 

 
Table (3): Correlation coefficient ( r)  between tested soil variables in the study area E.C. = Conductivity, O.C. = 

Organic carbon. 

 

Variables 

 

 

EC  

(mS/cm-1) 

 

 

Cl% 

 

 

 

CaCO3% 

 

 

 

O.C. % 

 

 

 

Na+ 

mg/100g soil 

 

K+ 

mg/100g soil 

 

Ca+2 

mg/100g soil 

 

Mg+2 

mg/100g soil 

EC (mS/cm-1) 10.0        

Cl% 0.36 10.0       

CaCO3% 0.29      0.71*** 10.0      

O.C. % -0.26 -0.04 -0.24 10.0     

Na +  mg/100g soil 0.19 -0.46 -0.24  0.15       10.0    

K+ mg/100g soil 0.14 -0.05  0.07  0.26       0.46* 10.0   

Ca+2 mg/100g soil      0.68***    0.39*  0.33 -0.53       -0.20            -0.01 10.0  

Mg+2 mg/100g soil 0.13 -0.44 -0.21 0.11   0.51**      0.80*** 0.07 10.0 

    * р<0.05, ** p<0.01, *** p<0.001 

DISSCUSION 

Field study indicated that A. stipularis was recorded 

along the Mediterranean coast, on stabilized sand dunes 

habitat; also it was recorded in other sandy habitats 

(coastal dunes and sand flats), saline depression and 

inland ridges in three studied protectorates. This agrees 

with El-Bana et al. (2002), where A. stipularis was 

recorded in North Sinai in stabilized, partially stabilized 

and mobile dunes and sand flats. It is also reported by 

Mashaly (2002) in stabilized sand dunes and salt 

marshes along the Deltaic Mediterranean coast of 

Egypt. Zahran and Willis (2009), reported Asparagus 

stipularis as characteristic species on stabilized dunes 

associated with Echinops spinosisus, Lycium europaeum 

Silene succulent, and Thymelaea hirsute, and co-dom-

inant species in plateau habitat of western desert, it was 

also reported by Heneidy and Bidak (2004) as rare 

species in rocky ridge habitat. Asphodelus aestivus has 

 

a widespread distribution along the western section of 

the Mediterranean coast. It was recorded in non-saline 

depressions, rocky ridges, inland plateau, coastal dunes 

and saline depression habitats.  

This agrees with Abdel-Razik et al. (1984) who 

recorded A. aestivus as indicator species in non-saline 

depressions and saline, rocky ridges, wadis, sand plains 

and sand uncultivated deserts (El-Ghonemy et al., 1978; 

and Zahran and Willis 2009). A. aestivus is restricted to 

Mediterranean coastal land especially, the western coast 

(Ayyad and Hilmy, 1974; and Mossallam et al., 2009). 

The life-form spectra provide information, which may 

help in assessing the response of vegetation to variations 

in environmental factors (Ayyad and El-Ghareeb 1982). 

In the present study, species richness showed hump-

backed curve along the pH and CaCO3 gradient for both 

species. CaCO3 is  an  important  factor  controlling  the

Variables 
Asparagus stipularis Asphodelus aestivus 

Min Max Mean ±SD Min Max Mean ±SD 

pH 7.50 8.0 7.78 0.15 7.50 8.10 7.8.0 0.18 

EC (mS/cm-1) 0.30 2.5 1.10 0.58 0.70 2.50 1.40 0.58 

Cl% 0.50 5.8 2.60 1.70 1.50 6.30 3.70 1.30 

CaCO3% 0.01 92 22.8 34.3 5.00 98.0 41.9 39.7 

O.C. % 0.10 0.8 0.44 0.19 0.04 0.43 0.26 0.01 

Na+mg/100g soil 1.30 17 7.70 5.10 2.90 17.0 6.40 4.80 

K+ mg/100g soil 1.70 12 3.60 2.90 0.70 7.10 3.00 1.70 

Ca+2 mg/100g soil 0.10 4.1 1.56 1.23 2.10 5.30 3.27 0.98 

Mg+2 mg/100g soil 0.20 25 3.60 6.97 0.70 6.90 2.45 1.95 
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Asparagus stipularis                                     Asphodelus aestivus 

 

 

 

    

                                      

 

                                                   

 

 

 

 

                                                                               

                                    

 

 

 

 

 

 

 

 

Fig.(3):. Correlation between species richness of A. stipularis and A. aestivus and some soil variables 

 

community structure (Zahran et al., 1990). In the 

present study species richness showed a positive 

relation to soil salinity and negative to O.C. in A. 

stipularis stands. Species richness was negatively 

correlated with soil organic carbon and soil salinity, but 

positively correlated with calcium carbonate content.  

(Khedr and Lovett-Doust, 2000). 

Among the 9 environmental variables, the CCA-

analysis indicates that Ca 
+2

, CaCO3, Na
+
 and Cl

-
 are the 

most important factors in affecting the species and 

stands. A. stipularis scores suggest a strong affinity for 

high O.C. soils content. Similar comparisons make, 

indicated that A. aestivus is found in habitats with 

highest concentration of CaCO3. Vegetation studies of 

coastal dunes have shown that CaCO3 is an important 

factor controlling the community structure (Zahran et 

al., 1990, Shaltout et al., 1997) and organic carbon 

content   reported   as   a   key   element   in   vegetation 
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Fig (4):. CCA ordination diagram of the environmental variables represented by arrows and stands represented both 

Asphodelus aestivus and Asparagus stipularis are shown by circles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (5): CCA biplot of the indicator and preferential species associated with both A. stipularis (A. sti) and A. aestivus 

(A. aes) and 9 environmental variables (arrows) in 27 stands. 

-0.8 0.8

-0
.6

1
.0

pH

EC

CL

CaCo3

O.C

Na

K

Ca

Mg

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16 17

18
19

20

21

22
23

24

25

26

27

CCA- Axis 1

C
C

A
- 

A
xi

s 
2

52



Serag et al. 

 

distribution. (Zhang et al., 2010, Jafarian Jeloudar et al., 

2010).   

Briefly, field study indicated that therophytes, 

chamaephyte and geophytes were the main life forms of 

the associated species with the two target geophytes A. 

stipularis and A. aestivus. The major controlling soil 

variables for the occurrence and distribution of these 

species are pH, soil salinity, calcium carbonates and 

organic carbon. The species richness of both species 

showed a distinct hump-backed curve along the pH and 

CaCo3 gradients. Results showed positive significant 

correlation between species richness and CaCo3 gradient 

for A. stipularis and negative correlation with O.C. 

gradient. Findings of this research help management and 

planting of these two medicinal species. Determining 

the effective factors which influence plants distribution 

can decrease time and cost. It is necessary to study the 

relationship between other environmental variables 

(climate and physiographical variables) and manage-

ment practices (grazing intensity and trampling). 
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 فى السبحل الشمبلى لمصر نصلالأسبرجس و الع على نببتى ةدراسو بيئي
 

.رضب عبذه أبو مصطفى –أمينو زكريب أبو النجب . د –عبذ الحميذ عبذ الفتبح خضر / د.أ -ممذوح محمذ سبلم سراج / د.أ  

.انًُصٕرِ تجبيؼ -(يذةدييبط انجذ)ٕو بذييبط هكهيّ انؼ –انُببث  لظى  

 

 الملخص العربى

ت ُببحبث انصحزٔايَٓب يٍ انأحيث الأطبزجض ٔ انؼُصم ًْب َببحٗ انُببحبث انطبيت الأرضيت ٔحى اخخيبر َببحيٍ يٍ 

يحًيبث )نٗ نهبحز انًخٕطظ بًصزبًحم انشاٌ انُببث الأٔل يخٕاجذ ببيخذاد انظب تلذ اظٓزث انذراطّ انحمهئ. انًًّٓ طبيب  

 (.يحًيّ انؼًيذ)انُببث انثبَٗ فمظ ببنجشء انغزبٗ نهظبحم انشًبنٗ نًصز ب يًُٕ بيًُ( ذانؼًي –انبزنض  –انشراَيك 

 ٌانخحهيم انفهٕرٖ أظٓز أ. انُببحبث ةٔفز ثز ػهٗ حٕاجذ ٔحٕسيغؤانخٗ ح تإنٗ انٕلٕف ػهٗ أْى انؼٕايم انبيئي تحٓذف انذراط

 تبًمبرَ.  َٕاع انًزافمّ نهُببحيٍنلأ تأْى انطزس انظبْزيحؼخبز  انفٕق ططحيتٔ انُببحبث  تٔ انُببحبث الأرضي تانُببحبث انحٕني

يٍ  تٔ يحخٕٖ انخزب تنٓيذرٔجيُٗ نهخزبانزلى ابيٍ كلا انُببحيٍ ٔ تذ أٌ انؼلالٔج تئييانثزاء انُببحٗ يغ بؼض انؼٕايم انب

 تانخزب تطزديّ بيٍ َببث الأطبزجض ٔ يهٕح تلبيًُب ُْبن ػلا. يُحُٗ ػهٗ شكم حذٔة فزص تببكزبَٕبث انكبنظيٕو حش

يٍ َخبئج  .يٍ انكزبٌٕ انؼضٕٖ تيغ يحخٕٖ انخزب تػكظي تٔ ػلال تانخزب تُببحٗ يشيذ يغ سيبدِ يهٕحبًؼُٗ أٌ انثزاء ان

ٖ ٔضح أٌ يحخٕ تظبء انُببحٗ ٔ بؼض ػٕايم انخزبنكيب بيٍ ا تطخخذو نخحهيم انؼلالإانذٖ انخحهيم الأحصبئٗ انًخظهظم 

إنٗ أيَٕبث انكبنظيٕو ٔ انصٕديٕو ٔ انكهٕريذ كبَج يٍ أْى  تزبَٕبث ٔ انكزبٌٕ انؼضٕٖ ببلأضبفيٍ انكبنظيٕو ك تانخزب

 حأثز بيًُب تزببشيبدِ انكزبٌٕ انؼضٕٖ فٗ انخ إيجببيب ا  َببث الأطبزجض حأثزحأثز  .فٗ حٕسيغ انكظبء انُببحٗ ةانؼٕايم انًٕثز

ُخبئج ان حؼخبزٔ .تٌ انكهٕريذ ٔ انكبنظيٕو فٗ انخزبكزبَٕبث انكبنظيٕو ٔ أيٕ تَظب ةسيبد يغ إيجببيب   ا  َببث انؼُصم حبثز

أٌ كلا  حيث أٌ تححج انذراط تانُببحبث انطبي تفيذ فٗ انخطبيك انشراػٗ ػُذ سراػح تيًٓ تانًخحصم ػهيٓب بيبَبث بيئي

فٗ  حبثيزا   تَٕبث انكبنظيٕو أكثز ػٕايم انخزبكزب تَج َظبكب ,تانًهٕح تانمهٕيّ ٔ لهيه تيئّ حزبخٓب ضؼيففٗ ب يًُٕاانُببحيٍ 

ت بٓب َظب تبيًُب ظٓز الأطبزجض فٗ حزب بكزبَٕبث انكبنظيٕو تؼُصم  حيث أَّ حى رصذِ بخزبّ غُيَببث ان ةحٕاجذ ٔ ٔفز

 .يٍ انكزبٌٕ انؼضٕٖ تػبني
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Appendix (1):  The associated species with Asparagus stipularis and Asphodelus aestivus. L.F. = Life Form: CH = 

chamaephyte, G = geophyte, He = hemicryptophyte, Hy = hydrophyte,      Ph = phanerophyte, Th = therophyte. 

 

Species Family L.F. A. stipularis A. aestivus 

Perennials 

Aeluropus lagopoides (L.) Trin.ex Thwaites Poaceae G +  

Aeluropus littoralis (Gouan) Parl. Poaceae G +  

Allium roseum L. Alliaceae G + + 

Ammophila arenaria (L.) Link. Poaceae He + + 

Anabasis articulata (Forssk.) Moq. Chenopodiaceae Ch +  

Argyrolobium uniflorum (Dec.) Jaub. & Spach Fabaceae He +  

Artemisia herba alba Asso. Asteraceae Ph + + 

Artemisia monosperma Del. Asteraceae Ch +  

Arthrocnemum macrostachyum (Moric.) K. Koch Chenopodiaceae Ch +  

Asparagus stipularis Forssk. Asparagaceae G + + 

Asphodelus aestivus Salzm et Vivi Asphodelaceae G + + 

Atractylis carduus (Fossk.) C. Chr. Asteraceae Ch + + 

Atriplex halimus L. Chenopodiaceae Ph + + 

Atriplex portulacoides L. Chenopodiaceae Ch +  

Bolboschoenus glaucus (Lam.)S.G. Smith. Cyperaceae G +  

Calligonum polygonoides L. Polygonaceae Ph +  

Centaurea pumilio L. Asteraceae Ch +  

Cressa cretica L. Convolvulaceae He +  

Cynanchum acutum L. Asclepiadaceae Ph +  

Cynodon dactylon (L.) Pers. Poaceae G +  

Cyperus articulatus L. Cyperaceae G +  

Cyperus laevigatus L. Cyperaceae G +  

Deverra tortousa (Desf.) DC. Apiaceae Ch + + 

Echinochloa stagnina (Retz) P.Beauv. Poaceae G +  

Echinops spinosus Turra Asteraceae He + + 

Echiochelon fruticosum Desf. Boraginaceae Ch  + 

Elymus farctus (Viv.) Melderis Poaceae G  + 

Frankenia hirsuta L. Frankeniaceae He  + 

Gymnocarpos decandrus Forssk. Caryophyllaceae Ch + + 

Halocnemum strobilaceum (Pall.) M. Bieb. Chenopodiaceae Ch +  

Helianthemum stipulatum (Forssk.) C. Chr Cistaceae Ch  + 

Juncus acutus L. Juncaceae G +  

Juncus rigidus Desf. Juncaceae G +  

Juncus subulatus Forssk. Juncaceae G +  

Limbarda crithmoides (L.) Dumort. Asteraceae Ch +  

Limoniastrum monopetalum (L.) Boiss. Plumbaginaceae Ch + + 

Limonium pruinosum (L.) Chaz. Plumbaginaceae He + + 

Lycium shawii Roem. & Schult. Solanaceae Ph + + 

Launaea nudicaulis (L.) Hook.f Asteraceae He  + 

Lotus creticus L. Fabaceae He  + 

Lotus polyphyllos E. D. Clarke Fabaceae He  + 

.Lygeum spartum Loefl. ex L Poaceae G  + 

Moltkiopsis ciliata (Forssk.) I.M. Johnst. Boraginaceae Ch +  
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Nitraria retusa (Forssk.) Asch. Nitrariaceae Ch +  

Noaea mucronata (Forssk.) Asch. & Schweinf. Boraginaceae Ch + + 

Pancratium maritimum L. Amaryllidaceae G + + 

Pancratium sickenbergeri Asch. & Schweinf. Amaryllidaceae G +  

Panicum turgidum Forssk. Poaceae Ch +  

Persicaria salicifolia (Wild) Assenov Polygonaceae G +  

Phragmites australis (Cav.) Trin. ex Steud. Poaceae G +  

Phagnalon rupestre (L.) DC. Asteraceae Ch 
 

+ 

Plantago albicans L. Plantaginaceae He + + 

Polygonum equisetiforme Sm. Polygonaceae G  + 

Retama raetam (Forssk.) Webb & Berthel. Fabaceae Ph +  

Reaumuria hirtella Jaub& Spach Tamaricaceae Ch  + 

Salsola tetrandra Forssk. Chenopodiaceae Ch +  

Salsola longifolia Forssk. Chenopodiaceae Ch  + 

Salicornia europaea L. Chenopodiaceae Ch +  

Sarcocornia fruticosa (L.) A.J. Scott Chenopodiaceae Ch +  

Salvia aegyptiaca L. Labiatae He  + 

Salvia lanigera Poiret. Labiatae Ch  + 

Schoenoplectus litoralis (Schrad.) Palla, Bot. Cyperaceae G +  

Symphyotrichum squamatus (Spreng.) Nesom. Asteraceae Ch +  

Suaeda pruinosa Lange Chenopodiaceae Ch + + 

Suaeda vera Forssk. ex J.F. Gmel. Chenopodiaceae Ch +  

Tamarix nilotica (Ehrenb.) Bunge Tamaricaceae Ph +  

Thymelaea hirsuta (L.) Endl. Thymelaeaceae Ch + + 

Zygophyllum aegyptium A. Hosny Zygophyllaceae Ch +  

Zygophyllum album L. Zygophyllaceae Ch + + 

Annuals 

Adonis dentata Del. Ranunculaceae Th +  

Anchusa humilis (Desf) I.M Johnst. Boraginaceae Th +  

Asphodelus viscidulus Boiss. Asphodelaceae Th +  

Astragalus boeticus L. Fabaceae Th +  

Bassia muricata (L.) Asch. Chenopodiaceae Th +  

Brassica tournefortii Gouan Brassicaceae Th +  

Calendula arvensis L. Asteraceae Th + + 

Cistanche phelypaea (L.) Cout. Orbanchaceae Th +  

Cistanche salsa (C.A. Mey.) Beck. Orbanchaceae Th +  

Cornulaca monacantha Del. Chenopodiaceae Th +  

Chenopodium ambrosioides L. Chenopodiaceae Th +  

Chenopodium murale L. Chenopodiaceae Th +  

Chenopodium opulifolium Schrad.ex Koch& Ziz Chenopodiaceae Th +  

Cutandia dichotoma (Forssk.) Trab. Convolvulaceae Th +  

Cutandia memphetica (Spreng.) K. Richt. Convolvulaceae Th +  

Cynomorium coccineum L. Balanophoraceae Th +  

Echinochloa colona (L.) Link Poaceae Th +  

Emex spinosa (L.) Campd. Polygonaceae Th  + 

Erodium laciniatum (Cav.) Willd. Geraniaceae Th + + 

Filago desertorum Pomel Asteraceae Th +  

Ifloga spicata (Forssk.) Sch.-Bip. Asteraceae Th +  
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Launaea capitata (Spreng.) Dandy Asteraceae Th +  

Launaea resedifolia (L.) Kuntze Asteraceae Th  + 

Lobularia frugilis (Asso) Pau, Bol. Brassicaceae Th +  

Lotus halophilus Boiss. & Spruner Fabaceae Th +  

Malva parviflora L. Malvaceae Th +  

Medicago polymorpha L. Fabaceae Th +  

Mesembryanthemum crystallinum L. Aizoaceae Th +  

Mesembryanthemum nodiflorum L. Aizoaceae Th +  

Neurada procumbens L. Neuradaceae Th +  

Ononis serrata Forssk. Fabaceae Th +  

Parapholis incurva (L.) C. E. Hubb. Convolvulaceae Th +  

Paronychia arabica (L.) DC. Caryophyllaceae Th +  

Poa annua L. Poaceae Th +  

Polypogon monspeliensis (L.) Desf. Poaceae Th +  

Portulaca oleracea L. Portulacaceae Th +  

Ranunculus marginatus d' Urv. Ranunculaceae Th +  

Ranunculus sceleratus L. Ranunculaceae Th +  

Reichardia tingitana (L.) Roth Asteraceae Th +  

Rumex dentatus L. Polygonaceae Th +  

Rumex pictus Forssk. Polygonaceae Th +  

Salsola kali L. Chenopodiaceae Th  + 

Schismus barbatus (L.) Thell. Poaceae Th +  

Senecio glaucus L. Asteraceae Th +  

Silene villosa Forssk. Caryophyllaceae Th +  

Sinapis arvensis L. Brassicaceae Th +  

Sonchus oleraceus L. Asteraceae Th +  

Spergula fallax Lowe Caryophyllaceae Th +  

Spergularia diandra (Guss.) Boiss. Caryophyllaceae Th + + 

Spergularia marina (L.) Griseb. Caryophyllaceae Th +  

Sphenopus divaricatus (Gouan) Rchb. Poaceae Th +  

Suaeda maritima (L.) Dumort. Chenopodiaceae Th +  

 

                                                                                                                                                      

                                                                                                                                                      
 

 

 

 

 

 

 

 

 

 

 

 


