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Abstract: The aim of the present study was to survey and record the plant species associated with Citrullus
colocynthis in different altitudinal localities in the West of Saudi Arabia. Depending on the presence of
Citrullus colocynthis L. species, seven stands on the West of Saudi Arabia; expending from 25 m up to
2220 m a.s.L. height and 330 km long were selected for this study. Soil samples were collected from the studied
localities and the soil properties were investigated. Also, plant species associated with C. colocynthis were
collected, recorded and prepared as herbarium specimens. The studied localities were represented by different
ecological, geographical and edaphic sites. A list of 127 species belonging to 41 families present in all locations
was recorded. Calotropis procera was the representative species with C. celocynthis in all localities. The
percentage of presence of the associated species were different between species in each location and also from
location to other. Three different ecological areas could be distinguished in the study area. The area near the
red sea characterized by salty sandy soil and low vegetation represented the first area. The second one was
the coastal plain and West slope which characterized by low rainfall and xerophytic plants. The third one was

the mountainous area which characterized by high altitude, more rainfall and high density of vegetation.
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INTRODUCTION

Citrullus colocyvanthis 1s a native plant to dry areas
of North Africa, being common throughout the Sehara,
areas of Morocco, Egypt and Sudan; eastward through
Iran to India and other parts of tropical Asia. It has been
reported that the extracts of C. colocyanthis were used
for many medical purposes (Bendjeddou er al., 2003;
Seger ef al., 2005; Nayab ¢r al., 20006; Qazan er al., 2007,
Daradka er al., 2007). The plant could be used as a herbal
medicine for treatment of diabetes, oedema, bacterial
infection and cancer (Kumar er al., 2008; Huseim et al.,
2009). On the other hand, Rahuman et al. (2008) isolated
mosquito larvacidal material from C. colocyanthis.

Gross morphological features of C. colocvanthis L.
(Cucurbitaceae) were adequately described and illustrated
in the flora of Saudi Arabia by Collenette (1999), Miller
and Cope (1996), Chaudhary and Al-Jowaid (1999) and in
Egypt by Shaltout er al. (2003).

[t has been reported that Citrullus colocynthis
tolerate annual precipitation of 3.8 to 42.9 dm, annual
temperature of 14.8 to 27.8°C and pH of 5.0 to 7.8. It 1s
highly xerophytic plant, thrives when the mean of annual
temperature is from 23-27°C and annual rainfall ranges

from 25-37 cm. The plant thrives on sandy loam,
sub-desert soils and along sandy sea coasts (Duke, 1978).

In Saudi Arabia, the plant widely distributed at some
sites in different altitudinal areas ranging from 25 m to
about 2220 m above sea level (a.s.1.) which representing
different ecological and geographical habitats
(Chaudhry, 2001).

This study was conducted to survey and record the
combined species along with C. colocyarhis in different
localities, characterised with the presence of individual
species as well as to give a list of the plants recorded in
each locality.

MATERIALS AND METHODS

Study area: This study was carried out on a large area,
starting from the low land (25 m) up to high lands (up to
2200 m above sea level) on the high mountains, Along an
elevation transect on the West of Saudi Arabia of Tehama
Coastal Plain and the Sarawat Mountainous, seven sites
at 25, 140, 420, 770, 1400, 1900 and 2220 m a.s.l. were
selected for the study (Fig. I). These seven sites are
represented in three different ecological and geographical
habitats. The longitude, latitude, altitude with the
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Fig. 1: (A) General map of Saudi Arabia, (B) Localities of the present study

Table 1: Ecological characters of the studied locations

Locations
tassssmsmssisssssssssassssesssss Rainfall
Sites Long.  Lat a.s.l. Temperature("C) (mm year )
Al-Shoaebah 20047 39° 27 25 m 23.00- 328 5
(Jan.- Aug.)
Wadi Fatimah 217 16" 3947 140m 23.9- 358 55
(Jan.- Aug.*}
Al-Shraie 21731 40°04' 420m 23.9-35.8 8.1
iJan.- Aug.*.)
Al-Ymaniah 21739 40°05 TH0m 20.3-32.3 38.5
i(Jan.- Aug.)
Al-Hawiah 21°26' 40°32' 1400m  153-29.3 40.3
(Jan.- Aug.)
Al-Shafa 21705 40°21' 1900m  15.3-29.3 40.3
(Jan.- Aug.)
Al-Hamra 2053 40°46° 2220m 15.3-293 40.3
(Jan.- Aug **) 4.3

*: July, **; June

minimum and maximum temperature and rainfall averages
of the locations were shown in Table 1.

Soil samples treatments: Soil samples were collected
from each location at depth of 10 cm from rhizosphere, air
dried in the laboratory and then passed through 2 mm
sieve to remove gravel and debris. Soil granules were
analyzed by mechanical analysis using different sieves.
Soil-water extracts (1:5, w/v) were prepared for
determinations and the pH values were measured by pH
meter (HI 8314), while Electrical Conductivity (EC) was
measured by conductivity bridge (Metter Toledo). The
ion contents and the elements were determined in the
collected soil samples. Chloride content was determined
by titration with silver nitrate (Jackson and Thomas, 1960),
while the elements K, Ca, Mg, F and Na were measured by
the atomic absorption spectrometer (3100 Perkin Elmer).
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Plants samples treatments: This study was carried out
during 2004, Seven stands were stated depending on the
presence of the species Citrullus colocynthis L. The plant
species associated with the C. colocynthis were recorded
at the same localities. The collected species were prepared
as herbarium specimens (Bridson and Forman, 1998) and
then kept in King Abdulaziz University Herbarium
(KAUH), Faculty of Science, Department of Biological
Science, Jeddah. The collections were identified according
to Miller and Cope (1996), Collenette (1999) and
Chaudhary and Al-Jowaid (1999) and compared with
identified plants in KAUH. The presence (P) of the plant
species in each location was measured using the Braun-
Blanguet (1964) technique.

RESULTS

Soil analysis: The elevation of the study area declines
remarkably and suddenly from mountainous area in the
east to the coastal plain in the West and stay almost
steadily in the sandy desert. The soil analysis showed
that percentages of sand in soil decreased gradually from
the mountainous areas to the coastal plain areas, while
percentages of silt and clay were higher in the
mountainous areas than that in the coastal plain (Table 2).
The pH values showed that the soil of the high mountain
locations was low acidic then the pH increased to neutral
in Al-Yamaniah region and to alkaline in the coastal
locations. The Electrical Conductivity (EC) recorded the
highest value in Al-Shoaebah location (near the red sea
coast, 25 m a.s.l.) and then significant decrease was
recorded with increasing altitude. The lowest amount of
potassium appeared in Al-Shoaebah (23 m a.s.1.) soil and
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then increased with elevation, while opposite situation
was found in the case of Ca (Table 2). There was no trend
appeared for Mg values. Salinity was also higher in
Al-Shoaebah site (Na“, 166.1 and C17, 172.8 mg g ") and
then decreased sharply to 19.8 and 205 mg g,
respectively, in Wadi-Fatimah (140 m as.l.) and then
decreased with increasing elevation.

The plants species: The recorded species in each locality
were arranged alphabetically in their families (Table 3).
126 species belonging to 41 families were recorded in all
locations. The species associated with C. colocynthis
varied in different localities ranging from 7 species
recorded in Al-Shoaiba (25 m as.l) to 71 species in
Al-Hamra (2220 mas.l). The dominant species in

Table 2: Soil characters of the study locations at different altitudinal areas of C. cedocynthis plants

Soil analysis

K Mg Ca Ma Cl
Elevation (m) Sand (%)  Silt (%) Clay (%) pH EC (mmole €m ™'}  ceccemmmmcmceinncac e e (Mg g~ dw) rasasmmmmnsnsaaa
25 Rl.6£29 11,2432 1.240.9 T.540.3 97 8+5.6 13.0+2.2 49 8+4.3 41.1+5.3 166, 1+8.3 1728482
140 Th3£2E 165435 T.2+1.1 FAE-IN 65.9+4 .8 20.8+1.4 91.645.3 32.9+1.7 19.8+0.6 20.5£2.1
420 69.7+3.1 23.0+2.8 T.3%1.2 T.3+1.2 65.4+4.2 21.34+].6 (9. 1406 25.6%1.7 19.8+0.3 21.7%1.1
7T T1.0E4.0 246433 4.440.5 T ] B2.hd 3 24 1%1.3 DE.8401 1874312 18.0:0.7 20522
14000 69.3£2.2 2R.B£2.8 11.940.2 6,810, 1 6l .8£5.2 26.9+1.0 93.7+6.3 18.242.4 14, 1£0.6 2001£3.7
1500 54.9£2.1  28.5+1.9 16.640.6 6.7+0.2 50.9+4.1 35.2439 T79.3+9.3 15.6%1.4 12.9+0.4 15.6£1.5
2220 52.5+20 35, 1+2.1 12.4+2.2 6. 5:+0.2 S8.4+7.6 371433 S6.0+T7.8 13.1+1.6 10.7+2.0 11.4+7.5
+: Standard ermor of mean, dw; dry weight
Table 3: The list of the species collected from different altitudinal locations and the presence (p, %) of each species in each locality
P (%) at altitude (m)
Families Species 25 ] 420 770 BT 1900 2220
Acanthaceac Blepharis ciliaris (L) B, L. Burit 5 15 15 20 20
Ruellia grandifiora (Forssk.) Blatter 30
Hypoestes forsskalii (Vah)Roem.and Schult + 11]
A Foacens Aizeem canariense L. I 20h
Alocaceae Aloe officimalis Forssk 20
Amaranthaceae Aerva javanica (Burm, f.) Juss, ex 1. A Schult 20 20 20 20 30 -
Amaranthus graecizans Lo ssp. Sylvestris (Vill.) Brenan 20
Apiaceas Ferwla commmniy *
i=Umbelliferae)  Pimpinella cretica Poir var, arabica Boiss, +
Apacynaceae Rhazva srricta Decne. 60 30 20 5
Asclepiadaceae Calotropis procera (CAdton) W, T, Adton 20 25 20 10 1 5 +
Cromphocarpus fruticosus (L) W. T, Aiton 20 +
Gomphocarpus sinaicus Boiss - + 20
Leptadenia pyrotechnica (Forssk.) Decne, + +
Monolluma quadrangular (Forssk.) Plowes (Caralluma) + -
Pergularia tomentosa L 20
Pergularia daemia (Forssk, ) Plowes -
Asphodelaceas Asphodelus sp. Aff. aestivus Brot, +
Asphodelus  tenuifolins Cav. + -
Asiraceae Achilleq biebersteinii Afan. + + +
= Compositac) Centaurea sinaica D(C, - 20 10
Convza stricra Willd. + -
Echinops hvsirichoides Kit Tan 10 30 30
Ewrvops arabicus Steud. 11 30
Felicia abvssinica (A. Rich.) Dandy + +
Felicia dentara (AL Rich.) Dandy + -
Kleinia odora (Forssk,) DC. + 10
Launaea capitata (Spring.) Dandy + 20
Laumnaen massauensiy (Fresen.) Sch-Bip. ex Kuntze +
Launaea nudicanlis (L.) Hook, f. 20
Cnoperdon heteracanthum T, AL Mey, + + + +
Osteospermum vaillanii (Decne ) T. Norl. + + *
Pyiadia punctulata DC. 40} a0
Pulicaria crispa (Forssk, ) Oliv, 30 ol 40
Pulicaria sehimperi DC. 20
Senecio asirensiy Boulos and J. B, 1. Wood + + 1
Sorchus fenerrimy L. +
Barbeyaceas Barbeva oleoides Schweinf -
Boraginaceae Alkanna orientalis (L.) Boiss, -
Arnebia decumibreny (Vent ) Coss., & Karlik 1]
Arnebig hispidissima (Lehm. ) DC +
Heliotropuiwm_arbainense Fresen. 10 10 -
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Tahble 3: Continued

P (%) at altitude (m)

Families Species 25 140 420 770

(LY

1 9}

2220

Heliotropiwm bacciferum Forssk. +
Heliotropiwm ramaogsissimum (Lehm.) Sieb, ex A, DIC, 20
Brassicaceae Dedlichorhynchus arabicus 10 C. Hedge and Kit Ta
(= Cruciferae) Erwca safiva Mill. 1
Farsetia longisiliqua Decne.
Farsetia stvlosa R, Br.
Moretria parviflora Boiss,
Schowwia purpurea (Forssk.) Schweinf,
Cactaceae Chmuntia ficus- indica (L.) Mill
Capparaceac Cleome chrysantha Decne. 10
Diptervgivm glancum Decne,
Maerua crassifolia Forssk, 20
Maerua oblongifolia { Forssk.) A, Rich.
Caryophyllaceae Polvearpaea repeny (Forssk.) Asch. & Schweinl
Chenopodiaceae  Arthrocnemum macrostachyvum (Moric.) K. Koch
Chenopeodivm murale L
Salseda spinescens Mog.
Convolvulacess Cormvedvidus vsirix Vahl 1
Cucurbitaceae Cirrallus colocynrhis (L) Schrad. 10 35 5
Cucumis prophetarum L. var. prophetarum
Cupressaceae Junperus procera Hochst.ex Endl.
Euphorbiaceae Clutia mvricoides laub, and Spach
Ewphorbia granulata Forssk. var, glabrata (Gay) Boiss, + 40
Ricinus communis L.
Fabaceas Avencrer ervalk (Forssk.) Willd,
(= Leguminosae)  Acacia efrenbergianag Hayne 20 +
Aracia origena R. Br, ex Hunde
Aracia tortilis (Forssk.) Hayne
Astrapalus sieben DO

R
+

10

2+
=2

4
+
wh

Croedalaria microphylia Vahl.
Indigofera hochsretreri Baker
Indizofera spinosa Forssk.
Senna italica Mill.
Triponella stellor Forssk.
Trigonella glabra Thunb,
Lamiaceae Lavandula coronopifolia Poir,
(= Labiatae) Lavandula dentare L. +
Lavandula pubescens Decne.
Marrubinum vulgare L.
Nepeta deflersiana Schweinfl. Ex 1, C. Hedge
Tewcrinm polinm L.
Malvaceae Abutilon pannosum (Goforst.) Schudl {1} [} 20
Abutilon sp 20
Malva parviflora var, microcarpa L. + + +
Molluginaceae Crlinus lotoides L.
MNyctaginaceae Boerhavia diffusa L + 20
Commicarpus helenge (Schult.) Me 10
Commicarpus grandifforus (A, Rich.) Stand]
Oleaceas CNea enropaea L, ssp. Cospidate (wall, ex. G.Don)
ciferri formadulcis p.s. Green
Papaveraceae Argemone ochrolenca Sweet 20
Verbesing encelioides (Cav.) Benth, & Hook, f. ex A, Gray [0
Poaceae Aristida fumiclate Trin. and Rupr. +
(= Gramineag) Aristicha musabilis Trin, and Rupr Al
Avena sp.
Cenchiras ciliaris L.
Cenchrus pennisetiformis Hochst and Steud.
Hyparrhenia hirta (L.) Stapt
Panicum turpidum Forssk, S0 30 25 15
Polygalaceae Polveala erioprera DC. +
Polvgala sp. aff. Steudner Chod. sp. A
Polvgonaceae Rumex vesicariug L.
Portulacaceae Portilaca quadrifida L. +
Resedaceas Caviusea hevagvna (Forssk,) M, L., Green

B4+ o+
=

-

10

+£+
-
=

50

50
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Tahle 3: Countinued

P (%) at altioude {m)

Families Species 25 140 420 70 (B} 19 2220
Ochrradenus bacears Delil 40 20
Meseda decursiva Forssk + +
Ehamnaceas Rhammueys Ivoioides L. ssp. oleoides (L) Jahand. & Maire +
Sageretia thea (osbeck) M, C. Johnst [0 [0 -
Ziziphus spina-Christi (L.} DesE, var. spina Christa + + +
Rutaceae Ruta chalepensis L + 5
Sapindaceae Dodonaea angustifolia L. F. 35 20
Scrophulariaceae  Kickyia psewdoscoparia D). Sutton 11 +
Schweinfurthia prevosperma A. Braun +
Solanaceae Dhafrera fenoxia Mill 15 +
Lyvetam shawd Roem. and Schult. 5 + +
Serlamum Incanum L. + + I 20 +
Solanuwm macracanthuem A, Rich, -
Withania somnifera (L.) Duna 10 20 -
Tamaricaceae Tamarix aphvila (L.} karst. 10 5 30
Tiliaceae Corchorus trilocularis L. +
Urticaceae Forsskaolea tenacizssima L. L + + + +
Lygophyllaceae Fagonia indica Burm. F. 3 +
Foronia schweinfurthia Hadidi 15 20 30 30 (1] S0
Feoanum harmala L. 50 25 20
Tribulus pentandrus Forssk. + 10
Zvgophvilum simplex L. 15 5 5 - +
Presence of values are given in precentage. +: Less than 5% presence frequency
Al-Shoaibah location was Panicum turgidum (p = 50%). DISCUSSION

In the second location, Wadi-Fatimah (140 m a.s.1.), 47
species were recorded and the annual plant species
Cenchrus ciliaris recorded a high presence (90% ), while
Rhazva stricta was the dominant species (60%) between
perennials. 32 plant species were recorded in Al-Shraie
location (420 m a.s.l), the dominant species were
Dipterveium glawcum and Indigofera spinosa. where the
presence of each species recorded 80%. The vegetation
decreased in the West slope where 24 species were
recorded in Al-ymmanyah (770 m a.s.1.) and the dominant
species was C. colocvnthis (60%). The degree of
vegetation increased with increasing altitude for the last
three locations. In Al-Hawiah location (1400 m a.s.1.)
39 species were recorded and  Argemone
was the dominant species (809%).

In Al-Shafa location (1900 m a.s.l.) the dominant
species  was and
schweinfurthia (each of 60%). 71species were found in
the last and highest location, Al-Hamra (2220 m a.s.l.)
the species Fagonia
schweinfurthia (50%). Each location 1s characterized by
different vegetation especially the upper locations, while
there were only two species present in all locations
(Calotropis procera and C. colocynthis), This landscape
gave clear indication that the vegetations changes with
increasing altitude, some of the species disappeared and
some other species appeared and this characterized each
location,

ochroleuca

Pulicaria  crispa Fagonia

and most  dominant Was

183

This study was curried on seven different altitudinal
locations at the western region of Saudi Arabia on the
area extended from the coastal plain (25 m above the sea
level) to the high mountains (2200 m a.s.1.). These chosen
locations are characterized by the presences of Citrullus
colocynthus species. The distribution and composition of
various plants associated with C. colocynrhus showed a
clear dependence on geological structure, elevation above
sea level, soil texture. soil water content and human
impact, which may lead to the appearance and
disappearance of various species
Ismail, 1985).

The present study showed variation in the flora of
each locality. The numbers of the recorded species in the
seven localities were dependent on their ecological
factors,

The wvegetation abundance increased by increasing
elevation depending on the temperature, participation and
s01] texture. The high salinity near the sea coast affected
the plant growth which leads to low vegetation growth
and low level of variation (six species only). In the desert
plain, however, the variation is increased more than that
in sea coast because the low level of salinity and more
rainfall especially in the wadis and near the foothills. Also,
the high temperature lead to severe evapo-transpiration,
so the wvegetation dominated by some under shrubs,
shrubs and annuals such as Senna iralica, Rhazva stricia

(Batanouny  and
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and Malva parviflora. The distance between Makkah and
Tait (the West slope) characterized by much reduced
aridity where the vegetation 15 mainly dominated by
shrubs and trees such as Fagonia schweinfurthia and
Locations of higher
altitudes (over 1400 m a.s.1.) are characterized by different
and special vegetation associated with C. colocynthus.
Thirty five species were recorded in the fifth location

Acacia tortilis subsp.  tortlis.

(1400 m) dominated by some plants such as Peganum
harmala, Argemone ochrolenca and Salsola spinescens.
The last two locations (1900 and 2220 m) have special
vegetation differ from all other locations depending on the
altitude, rain fall and soil properties. The number of
species recorded in these two locations were almost the
sum of the other five locations, they characterized by the
presence of some new species growing in this part of
Saudi Arabia such as Dodonaea angustifolia, Eurvops
arabicus, Junperus procera, Hypoestes forsskaler and
Psiadia punctulata. These results are in agreement with
other studies in different areas of the south of Saudi
Arabia (Konig, 1986; Hajar et al., 1998).

The results showed the possibility of dividing the
studied area into three different ecological sectors. The
first one includes only Al-Shoaiba location (Alt. 40 m),
where the salty and sandy soil, high temperature and low
rates of rainfall are found. The number and the species
density were low in this sector (only six species
belonging to seven families). The second sector includes
Wadi Fatimah (Alt. 140 m), Al-Sharaie (Alt. 420 m) and
Al-Yamanyah (Alt. 770 m) locations. This sector
characterized by the high temperature, low rates of rainfall
and their sandy soil. There were 46, 31 and 23 companying
species belong to 25, 18 and 14 families in the locations of
this sector respectively. Al-Hawiah, Al-Shafa and Al-
Hamra constitute the third sector at the high. mountains,
which characterized by low temperature rates, high
amounts of rainfall and low sandy soil rich in organic
maters. The companying species of C
increased in number; there were 36, 58 and 68 species
belonging to 18, 27 and 28 families in the sites of this third
sector, respectively,  Asclepidaceae and  Malvaceae
families were found to be exist in all of the studies
locations and the other reported families varied in their
distribution between locations.

colocynthus
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