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Floristic Diversity of Karak Province and a New Record of Consolida Hispanica to
Jordan Flora

Feryal Jamal Kherissat
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Abstract: This study aimed to investigate the floristic composition of Karak province, Jordan and analyze it
according to life forms and chorology. This study survey the floristic diversity, life form patterns, and chorological
affinities of Karak province located in the southwest part of Jordan. A total area of 2932.7 km? was studied using the
circular grids sampling method. Each selected grid has been used for sampling using the routing and the line-transect
methods. The final floristic list includes 387 species of 235 genera and 46 families. Largest families containing the
greatest number of species are Compositae (18.6%), Leguminosae (9.0%), Gramineae (8.8%), Labiatae (8.5%),
Cruciferae (6.5%), Caryophyllacea (4.9%), Umbelliferae (4.7%), and Boraginaceae (4.1%), followed by
Chenopodiaceaee and Liliaceae (3.6%). These ten families represent 72.4% of the total families recognized in the study
area, while twelve families represented the least frequent families since each one represented just only one species.
Therophyte plants were the most diverse life form and accounted for about half of the recorded species (51.3%),
hemicryptophytes (22.4%), chamaephyte (14.4%), and Geophytes (8.8), and the least diverse life form class was the
phanerophyte shrub and tree (1.5% and 1.3%, respectively). Moreover, parasite life-form is represented only by one
species; Cynomorium coccineum. Chorological characteristics of the recorded flora show that Mediterranean and Irano-
Turanian elements constitute (67.5%) of the total flora. A Consolida hispanica specimen was collected and recorded for
the first time to the Jordan flora during the work. This research shows that the area has high plant species diversity even
with low rainfall and the dramatic expansion of urbanization and cultivation over natural habitat. Based on the obtained
results, spending the farthest efforts to conserve such vegetation cover is quite recommended. In addition, we
recommended further work on the unexplored area of the Karak province, especially Wadi Al-Mujib.

Keywords: Karak, life form, summer shedding, chorology, bioclimate.

FHREENEZSHRENZE AT TR EEYE RAVFECE

BE: AMREETAEVEFURENEYERER , LRBEGHEIATIEY BREHET
D, AARAETNANWEARBH FARENEYERSEYE. EHFEAEXNNEERRIGE
%o ERAELERRES EZFENBEEELR2032.7FHF AR, SEEZEENBEEARERAEN
BERRETREE. SRNEYERSBEE4682358B387E, WEHESREZNWREAREZER(
8.6%). ZRH9.0%), KAFI(8.8%)., BFF(8.5%). +FTERI6.5%). ATRI(4.9%). #ERIA4.7
%), MLER(4.1%) , HXEERNMNEER(3.6%). EL0BERMEMZE EERANT2.4% , M12ERML
RETERNE  BASERIAAR—EAYE. SEEYRESRILNEGER , NEEEDE
(51.3%), ¥FBEMEY(22.4%)RE(14.4%) T L EMEY (B8N —¥ , MBEMRLNWEGHNER
REFEMEANBR (9 BAL5%H13% ) . I, FEREGENEH—BYWEREK ; #
. FCEERMEVENFERBESHRSE , twPBENFHENEETEBK T BEYE(67.5%). £
TEHE , Z2ERMTIFEREXFEBELCEHINEEYE S, EEMRKHA , EERRE

Received: August 21, 2021 / Revised: October 25, 2021 / Accepted: November 18, 2021 / Published: December 30, 2021

About the author: Feryal Jamal Kherissat, Department of Biology, College of Science, Mutah University, Karak,
Jordan Corresponding author Feryal Jamal Kherissat, Feryal@Mutah.edu.jo



Kherissat. Floristic Diversity of Karak Province and a New Record of Consolida Hispanica to Jordan Flora, VVol. 48 No. 12 December 2021

152

BUREH LN B ARAESBESBRERNERT  ZHENERRSHENWES KL, RiR
BSNER  FEERBRSRASHRBEREMNES. W, RAEZREFAIRENRAREE

E-SHEIE, LHRBEHR

X@dH . BaER, RlES, CERER. AEHM.

1. Introduction

Jordan is a small country, about 90,000 Km?, situated
within the Mediterranean Climate, where typical changes
in season are so clear with long dry summer, long winter,
and short autumn and spring. However, the country is
also classified as an arid or semiarid region since 80% of
its total area is a desert [1]. Jordan is divided into four
biogeographical regions regarding elevation, rainfall, and
temperature: 1) Sudanian zone represents a tropical
element; altitude falls to 400 m below sea level. Rainfall
is 50-100 mm. The mean annual maximum temperature
of 20-35°C and mean annual minimum temperatures are
10-20°C. 2) Saharo-Arabian zone (semi-desert and
desert) covers the flat semi-desert and desert, with a
mean altitude is 600-700 m. Annual rainfall ranges
between 50-150 mm, with a mean annual maximum
temperature of 15-20°C and a mean annual minimum
temperature of 2-15°C. 3) Irano-Turanian zone surrounds
the Mediterranean zone, associated with altitude ranges
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between 500-700 m, and the rainfall is between 150 to
300 mm with a mean maximum annual temperature of
15-25°C and the lowest with mean minimum annual
temperature 2-5°C. 4) Mediterranean zone (Highlands)
predominates in the highlands with altitudes above 700
m. This zone has the highest rainfall (300 to 600 mm)
with a mean annual maximum temperature of 15-20°C,
and mean minimum annual temperatures of 5-10°C [2].
These regions are characterized by a wide range of
geographical and ecological conditions resulting in
richness in biological diversity [3].

Jordan does not have a Flora but has annotated
Checklists [4]. Al-Eisawi [5] identified more than 2543
plant species belonging to about 142 families and 868
genera. The final checklist produced for Jordan covers
2531 species belonging to about 112 families [6];
continued floristic studies of different parts of the
country would help accurately assess the plant diversity
of Jordan.
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Fig. 1 A - Map of Jordan showing the location of Karak province; B - Map of Karak province counties, areas shown in red color have not been
studied (Al- Gahour and Wadi Al-Mujib; C - Map of Jordan showing that Karak represents the four biogeographical regions in Jordan (after Al-
Eisawi, 1996); D - Pictures taken during the study period (2018/2021)

Karak province is situated in the southern part of
Jordan, and as the whole country, classified as belonging
to the Mediterranean region. Karak represents the four
biogeographical regions in Jordan and so characterized
by its high plant diversity (Fig. 1). The highlands soil are
reasonably thick but become thinner as we move east
toward the. The upland soils are sufficiently moist to
support grassland vegetation in most areas [7]. Valleys
(Wadi in Arabic use) are usually dominated by trees and
shrubs vegetation due to the availability of water almost
all of the year, while near the higher elevations, water is
occasionally available. However, this amount of moisture
may support the growth of some trees, usually pine.
Since the last assessment of Karak flora was conducted
in 1995 [8], this study aimed to investigate the floristic
composition of Karak province, Jordan and analyze it
according to life forms and chorology. It may help to
understand the vegetation status and give better

recommendations and mitigations to rehabilitate the
study area ecologically.

2. Materials and Methods

2.1. The Study Area

The Karak Province is located in the southern part of
Jordan (31° 09' 31.80" N, 35° 45' 25.79" E), about 130
km southwest of Amman. The province's area is about
3494.7 km? with hilly topography in the western parts
and arid desert in the east (Fig. 1 and 2). In the North,
Karak is separated from Madaba by Wadi Al-Moujb and
to the east is the Syrian Desert. To the south, the upland
ends with the Wadi Al-Hasa. The Dead Sea Rift about
400 meters below sea level is situated to the west [9].
The area is characterized by diverse mountains, wadies,
deserts, semi-Ghour, and Ghour regions (Fig. 2). The
province has been studied except for Ghour regions (350
Km?) and Wadi Al-Mujib (212 Km?; Fig. 1).
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Fig. 3 A) Map show the rainfall distribution in Jordan in the study area (JMD); B) Annual Rainfall for Karak Province, 2014-2019 (Data collected
from Meteorological Department/Amman/Jordan)

Karak is dry but has infrequent rainfall that occurs
with intense periods, particularly during winter, including
occasional snowfall. Annual rainfall fluctuates during the
same season and from one year to another, with a mean
annual rainfall decreasing from over 300 mm per year in
the mountains to about 50 mm per year in the desert and
Ghour regions (Fig. 3). January is the coldest month of
the year, when the average temperature can fall below
4.3°C. The hottest months are July and August, with an
average temperature of 31.8°C. The mean annual
temperature is about 20°C. Summer temperatures rarely
rise above 40°C, while winter temperatures may drop to
0°C (Meteorological Department/Amman/Jordan).

2.2. Data Collection

A total area of 2932.7 km® was studied and divided
into eight radials (circular grids method of sampling). A
detailed field survey includes all vascular plant taxa
growing in Karak, was conducted from March 2018 to
August 2020. A few more species were found during
subsequent years (until April 2021) and were added to
the species list. Grids falling in cultivated lands or urban
areas are excluded from the survey (Fig. 4).
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Fig. 4 Flowchart of the research methodology

Two methods were used to ensure that plant species
have been recorded:

1. Route method: used to survey all plant species
observed in water canals, and plant species are recorded
all along that path.

2. Transect method: this method is used for surveying

vegetation in open areas. A line of 500 m long was used
for the survey, and all plant species touching the line
were recorded [1, 10].
The taxonomic concept follows Flora Palaestina [3, 5, 6,
11, 12, 13, 14], and in comparison with University of
Jordan/Amman herbarium specimens. pecimens of newly
recorded plant species were collected during flowering
and fruit set then deposited at the University of Jordan's
Department of Biology, in the Faculty of Sciences. The
classification into chorotypes and life forms followed
Raunkiaer [15] and Zohary [16]. Photographs taken for
some plant species in the study area were produced by
the author (Figs. 1-D, 6, 7).

3. Results

3.1. Floristic Diversity

Vegetation in the study area was represented by 387
species belonging to 235 genera and 46 families (Annex
1, Table 1). The family Compositae (18.6%) was the
richest, followed by Leguminosae (9.0%), Gramineae
(8.8%,  Labiatae  (8.5%), Cruciferae  (6.5%),
Caryophyllaceae  (4.9%), Umbelliferae  (4.7%),
Boraginaceae (4.1%), Chenopodiaceae and Liliaceae
(3.6% each). These ten families represent 72.4% of the
46 families recognized in the study area. Twelve families
(26%) of the total number of families are represented by
one species per family, thirteen are represented by two
species per family, and fifteen are represented by three
species per family (Fig. 5). Fig. 6 shows photos of some
selected plant species in their natural habitats in Karak.
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Fig. 5 Plant family diversity in Karak Province. The most diverse
families are Compositae (18.6%), Leguminosae (9.0%), Gramineae
(8.8%), Labiatae (8.5%), Cruciferae (6.5%), Caryophyllaceae (4.9%),
Umpelliferae (4.7%), Boraginaceae (4.1%), followed by
Chenopodiaceaee and Liliaceae (3.6% the same for both families).
These ten families represent 69.7% of the total families recognized in
the study area
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Fig. 6 Selected photos of some plant species in Karak Province. A: Cynoglossum creticum, B: Asteriscus graveolens, C: Fritillaria persica, D:
Cynomorium coccineum, E: Arum hygrophilum, F: Chrysanthemum myconis, G: Fagonia mollis, H: Anemone coronaria, I: Silene colorata, J:
Helianthemum vesicarium, k: Ranunculus asiaticus, L: Hyoscyamus aureus, M: Telmissa microcarpa, N: Ononis natrix, O: Ornithogalum
trichophyllum, P: Linum mucronatum, Q: Lathyrus hirticarpus, R: Adonis dentata S: Allium palaestinum, T: Leopoldia bicolor, U: Sarcopoterium
spinosum, V: Geranium molle, W: Iris nigricans , X: Scorzonera phaeopappa

According to the Jordan plant red list [17], Iris
nigricans is the only endemic species that have been
recorded in the study area. However, some of these
species are recorded as critically endangered (Vagaria

parviflora) and endangered (e.g. Arum hygrophilum,
Legousia speculum-veneris, Anthemis maris-mortui, Iris
nigricans, and Moringa peregrine), some of them are
vulnerable species (Cousinia moabitica, Gundelia
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tournefortii, Erysimum oleifolium, Origanum syriacum,
Pinus halepensis and Pimpinella corymbosa). At the
same time, both Arundo donax and Foeniculum are near-
threatened species (Table 1).

During the work on the plant diversity in Karak,
a Consolida specimen was collected. The collected
specimen was compared with the

o

Syria, Palestine, and Sinai [21]. However, the species
have similar characteristics of C. hispanica (Costa)

Greuter & Burdet (syn. C. orientalis and Delphinium
orientale) [18]. C. hispanica (Ranunculaceae) is reported
here for the first time in Jordan. A description and field
photographs are provided in Fig. 7.

E| 2, D. Orientale
long, dense,
bifid, much
than
raceme, Follicles s
— April to June —

dry. Flowers of this

J. Gay, ® Sparingly pubescent.
Sepals round-ovate and ovate, U?aper lobe of petal oblong,
longer than the triangular, obtuse,

petal. Fruiting peduncles curved ul:;vard, longest near base of
ely glandular, cyl

mascus to Aintab and Marash, and northward.
Flowers deep violet or purple, retaining their color for a long time when
species have been found in the garlands of mummies
8,000 years old, with color but slightly faded,

Racemes
teral lobes, Spur shorter
drical, abruptly mueronate,

Fig. 7 A - Habitat and Inflorescence of C. hispanica; B - Front view of the flower; C - Lateral view of the flower; D - Follicle fruits; E -
Description of C. hispanica (syn. C. orientalis and Delphinium orientale [21])

3.2. Plant Life Form

Considering the life forms spectrum of the study area,
therophytes and hemicryptophytes were the predominant
life form, constituting 67.5% and 22.5% of the total flora,
respectively, followed by chamaephyte (14.5%) and
geophytes (8.8%), few phanerophyte shrubs (1.5%) and
trees (1.3%), and finally, the least abundant life form is a
parasite ~ which  represented only by one
species, Cynomorium coccineum (0.3%; Fig. 8).

Chamaephyte, Tree, 1.3
Phanerophyte 144
shrub, 1.5

Parasite, 0.3

Geophyte, 8.8

Hemicryptopy, Therophyte,
223 51.3

Fig. 8 Life form of plant species recorded in Karak Province checklist
2018/2021

3.3. Plant Chorological Type
Depending on chorological characteristics of the
listed flora, it is clear that most recorded species
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belonged to the bioregional category: 1) the
Mediterranean, Mediterranean-Irano-Turanian, lrano-

Turanian and Escaped from cultivation-Mediterranean-
Irano-Turanian chorophyte (75.6%), 2) Saharo-Arabian,
Mediterranean-Saharo-Arabian, Mediterranean-Irano-
Turanian-Saharo-Arabian, Irano-Turanian-Saharo-
Arabian and escaped from cultivation-Mediterranean-
Saharo-Arabian chorophyte (18.7%). 3) Plurireginalbor-
trop-Tropical chorophyte (2.9%), 4) Sudania, Saharo-
Arabian-Sudania  chorophyte (1.2%).5) American
chorophyte (1%), and finally 6) Oro Mediterranean and
Exotic-Planted-Escaped from cultivation chorophyte both
comprised only by one species (0.3%; Fig. 9).

30.0 20.1
25.0
20.0

15.0

Percentage (%)

10.0

50

0.0

Chorological types

Fig. 9 Proportional percentage of chorological types of the
recorded species. A, American; IT, Irano-Turanian; ES, Euro-
Siberian; M, Mediterranean; SA, Saharo-Arabian; SU, Sudania; TR,
Tropical; PT, Plurireginalbor-trop; OM, Oro Mediterranean; E,
Exotic; P, Planted; EC, Escaped from cultivation

4. Discussion

The floristic composition of Karak was studied. The
number of species recorded in this study (387 species;
Table 1) is lower than the previous studies in different
province locations [8, 9, 19, 20]. The present survey
confirms the presence of Consolida hispanica that was
reported as a new record to the Jordan flora. The first
species specimen was collected in Karak (31°06'40.3 "N
35°4223.7 "E) in a deserted field during 2018 and
monitored in its habitat and close environments until the
end of 2019. It is not certain how this species got
introduced to Karak; it could have probably been
transferred with the nursery devices or other materials
imported from abroad. Considering its naturalization in
the adjacent countries [21], these Europe — West Asia
species have been reported to be found in open habitats,
usually on the disturbed ground- near arable land and
roads (information was provided by the Plants of the
World Online portal [22]).

Regarding floristic and vegetation composition in the
studied areas, some plant families such as Compositae
are represented by the highest number of species,
Leguminosae, Gramineae, Labiatae, and Cruciferous
coincided with the findings of [1]. They studied the
vegetation of Wadi Hassan in the North East desert. This

result is also similar to the whole flora of Jordan, where
the highest families in the whole flora are Compositae
(287 species), Leguminosae (317 species), Gramineae
(266 species), Cruciferous (153 species), Labiatae (123
species) and Caryophyllaceae (122 species) are the
largest with more than 100 species in each [6].
Compositae and Gramineae not only represent the largest
families in Karak and the whole kingdom, but they are
also among most the largest spread families of flowering
plants in the world [23].

Plantlife forms of the arid and semiarid ecosystem are
closely linked with topography, rainfall, and soil
moisture [24, 25]. The life-form spectrum of the study
area is: therophytes, followed by hemicryptophytes,
chamaephyte, geophytes, phanerophyte shrub, trees, and
finally parasite. The domination of therophytes,
hemicryptophytes, and chamaephytes in the study area
agree with the spectra of vegetation in deserts and semi-
desert habitats in other parts of Jordan, as described by
[1]. In addition, it is congruent with the vegetation
spectra of some parts of the neighboring countries [23,
26, and 27].

Despite its small area, seventeen main chorological
vegetation communities were identified in the study area
concerning elevation, rainfall, and temperature (Fig. 9).
The most diverse chorological type are Mediterranean
elements (29.1%) of the total flora followed by the
transition zone Mediterranean- Irano-Turanian elements
(22.6), Irano-Turanian elements (15.8%) followed by
Saharo-Arabian (9.4%; Fig. 9), this result is similar to the
whole flora of Jordan [6]. Moreover, the domination of
Saharo-Arabian followed by Irano-Turanian and
Mediterranean regions in the study area also agreed with
the findings of Obaid et al. [26] and Osman et al. [32],
who studied the floristic diversity of typical desert Wadis
of Saudi Arabia.

The absence of many species in the present checklist
can be explained by that part of Al Karak province (Al
Ghour regions and Wadi Al-Mujib) was not concluded in
this study. However, from the 1990s until now, a
dramatic change in land use has occurred; expansion of
urbanization and cultivation over natural habitat results
in the destruction of these habitats and the removal of its
natural vegetation [28]. Irrational collection of herbs for
medicine and overgrazing is another factor that causes
destruction and loss of floral diversity in the study area
[29].

Since the climate is the main factor that determines
the life form composition of the community as a result of
plants' adaptations to climatic conditions [23], the impact
of aridity and low rainfall in Karak is quite clear. Arid
plant species tend to show large yearly fluctuation in
abundance and even fail to occur in some years. The
present checklist shows a wide ecological range of
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Compositae and Gramineae families, which can be
attributed to their good adaptation to arid and semiarid
regions and effective wind dispersal strategies [23].

The predominance of therophytes over phanerophyte
shrubs and trees indicates that the area has a warm
climate, and the habitats have been disturbed mainly by
overgrazing and anthropogenic impacts [15, 30, 31].
Thus, the observed dominance of therophytes over other
life forms (hemicryptophytes, chamaephytes, and
geophytes show lowest percentages) appears to be a
response to the low rainfall available to support a high
percentage of perennials except in highlands where
sufficient rainfall occurs and in wadies where sufficient
soil moisture is available (Fig. 8). In the same way, the
abundance of chorological type follows the amount of
rainfall. According to biogeographical regions in the
country, the Mediterranean zone received the highest
rainfall, followed by Irano-Turanian, Saharo-Arabian,
and finally Sudania zone [2, 6]. The increase in the
numbers of the Mediterranean, Irano- Turanian, Saharo-
Arabian, and the transition zones between these elements
is noticeable.

5. Conclusion

According to  climatic  characteristics  and
geomorphological features, Karak represents a semiarid
habitat of high floristic diversity. Many plant families
can thrive in such conditions, of which: Compositae,
Leguminosae, Gramineae, Labiatae, and Cruciferae are
the most prevailing families reflecting their high
adaptability and effective dispersal. In the second place, a
high percentage of therophytes and hemicryptophyte over
other life forms pertains to the arid bioclimate with few
available microhabitats to support a high percentage of
perennials.

The floristic composition of Karak forms part of a
rich cultural heritage. The conservation value of Karak's
flora emerges as a result of accelerated development,
overgrazing, and extensive cultivation that destroyed
habitats and natural vegetation in many locations. If this
increased pressure on wild vegetation is not altered or
relieved, the documented drift in the floristic composition
will continue. Implementation of protection and
conservation measures to stop the reduction of wild
vegetation and reduce destructive factors should be
combined with documentation of individual species
status, census of rare species, identification of unknown
species then in-situ and ex-situ programs to ensure the
survival of endemic, threatened, and rare species.

Acknowledgment
The author is indebted to Professor Dawud Al-Eisawi
for his help in reviewing most of the taxonomical issues,

for his support and encouragement in this work, may his
soul rest in peace.

References

[1] KHERISSAT F., and AL-ESAWI D. Checklist of Wadi
Hassan flora. Northeastern Badia, Jordan. Plant Diversity,
2019, 41: 166-173.
https://www.sciencedirect.com/science/article/pii/S246826591
8300180

[2] AL-EISAWI D.M. Vegetation of Jordan. UNESCO
(Regional Office for Science and Technology in the Arab
States), Cairo Office, Cairo, 1996: 266-284.

[3] AL-EISAWI D.M. Field Guide of Wild Flower of Jordan
and Neighboring Countries. National Library, Amman, Jordan,
1998.

[4] XU X., NAQINEZHAD A., GHAZANFAR S.A,
FRAGMAN-SAPIR O., OGANESIAN M., KHARRAT
M.B.D., TAIFOUR, H., FILIMBAN F.Z., MATCHUTADZE
I, SHAVVON R.S., ABDULLAH M.T., AL KHULAIDI
AW., AL-ISSAI G., AL- NEWANI H.R.H., ASSWAD N.G.,
CHEPINOGA V.V, ELIADES N.H., ELKORDY A,
FARZALIYEV V., LIU Y., NIU S., OZCAN T., AL SADAT
H., SEYFULLAYEV F., and MA K. Mapping Asia Plants:
Current Status on Floristic Information in Southwest Asia.
Global Ecology and Conservation, 2020: e01257.
https://www.researchgate.net/publication/344312932 Mapping
Asia_plants_Current_status_on_floristic_information_in_Sou
thwest Asia

[5] AL-EISAWI D.M. Flora of Jordan Checklist. Revised. 1st
ed. The University of Jordan Press, Amman-Jordan, 2013.

[6] TAIFOUR H., and EL-OQLAH A. The Plants of Jordan.
An Annotated Checklist. Royal Botanic Gardens, Kew, 2017.
[7] KARAJEH M.R. and AL-AMEIRI N.S. A Survey of Plant-
Parasitic Nematodes in Karak Province of Jordan. Dirasat:
Agricultural Sciences, 2010, 37(2).

[8] AL-URAN S.AS., AL-URAN, R.M.H., and AL-ISAWI
D.M. Biodiversity of Karak province-Jordan. Mu'tah Journal
for Research and Studies: Natural and Applied Sciences
Series, 1995, 10 (4): 15-41.

[9] ABED A.M. An Overview of the Geology and Evolution of
Wadi Mujib. Jordan Journal of Natural History, 2017, 4: 6-28.
https://www.rscn.org.jo/sites/default/files/basic_page files/Arti
cle 1 1.pdf

[10] SHI-KUI D., WEI S., XU-KUN S., ZHANG, YONG, LI,
SHUAI, GAO, XIAOXAI, LIU, SHI-LIANG, SHI, JIAN-BIN,
LIU, QUAN-RU, HAO, and YANA. The Impacts of
Geographic, Soil and Climatic Factors on Plant Diversity,
Biomass and their Relationships of the Alpine Dry
Ecosystems: Cases from the Aerjin Mountain Nature Reserve,
China. Ecological Engineering, 2019, 127: 170-177.
https://www.sciencedirect.com/science/article/abs/pii/S092585
741830404X

[11] KOPPEL R., HUBER S., and BENYAMINI L. Flora
Palaestina. Part 4. The Israel Academy of Science and
Humanities, Jerusalem, 1986.

[12] KOPPEL R., HUBER S., BENYAMINI L., and FERBER
I. Flora Palaestina. Part 3. The Israel Academy of Science and
Humanities, Jerusalem, 1977.



https://www.sciencedirect.com/science/article/pii/S2468265918300180
https://www.sciencedirect.com/science/article/pii/S2468265918300180
https://www.researchgate.net/publication/344312932_Mapping_Asia_plants_Current_status_on_floristic_information_in_Southwest_Asia
https://www.researchgate.net/publication/344312932_Mapping_Asia_plants_Current_status_on_floristic_information_in_Southwest_Asia
https://www.researchgate.net/publication/344312932_Mapping_Asia_plants_Current_status_on_floristic_information_in_Southwest_Asia
https://www.rscn.org.jo/sites/default/files/basic_page_files/Article_1_1.pdf
https://www.rscn.org.jo/sites/default/files/basic_page_files/Article_1_1.pdf
https://www.sciencedirect.com/science/article/abs/pii/S092585741830404X
https://www.sciencedirect.com/science/article/abs/pii/S092585741830404X

Kherissat. Floristic Diversity of Karak Province and a New Record of Consolida Hispanica to Jordan Flora, VVol. 48 No. 12 December 2021

160

[13] ZOHARY M., and FEINBBRUN-DOTHAN N. Flora
Palaestina. Part 2. The Israel Academy of Science and
Humanities, Emil Pikovesky Ltd., Jerusalem, 1972.

[14] ZOHARY M.,and FEINBRUN-DOTHAN N. Flora
Palaestina. Part 1. The Israel Academy of Sciences and
Humanities, Jerusalem 1966.

[15] RAUNKIAER C. The life forms of plants and statistical
geography. Claredon, Oxford, 1934.

[16] ZOHARY M. Geobotanical Foundations of the Middle
East. 2 vols. Gustav Fischer Verlag, Stuttgart, 1973.

[17] TAIFOUE H., and EL-OQLAH A. Jordan plant red list.
Royal Botanic Gardens, Jordan, 2014.

[18] PLANTS OF THE WORLD ONLINE PORTAL.
Consolida hispanica (Willk. ex Costa) Greuter & Burdet.
[Online] Available from:
https://powo.science.kew.org/taxon/urn:Isid:ipni.org:names:94

[28] NGUYEN T.T., BARBER P, HARPER R., LINH T.V.K,
and DELL B. Vegetation trends associated with urban
development: The role of golf courses. PLoS one, 2020, 15(2):
€0228090. https://doi.org/10.1371/journal.pone.0228090

[29] ORAN A.S. The Status of Medicinal Plants in Jordan.
Journal of Agricultural Science and Technology, 2014, 4: 461-
467.

https://www.academia.edu/60823410/The_Status_of Medicina
|_Plants_in_Jordan

[30] EL-SAIED A., EL-GHAMRY A., KHAFAGI O.A,
POWELL O., and BEDAIR, R. Floristic Diversity and
Vegetation Analysis of Siwa Oasis: An Ancient Agro-
Ecosystem in Egypt’s Western Desert. Annals of Agricultural
Science, 2015, 60(2): 361-372.
https://www.sciencedirect.com/science/article/pii/S057017831
5000470?via%3Dihub

7019-1

[19] AL-ESAWI D. Vegetation Community Analysis in Mujib
Biosphere Reserve, Jordan Journal of Natural History, 2014,
1: 35-58.

[20] UNESCO. Mujib Nature Reserve. World Heritage Centre
website, 2009. [Online] Auvailable from:
http://whc.unesco.org/en/tentativelists/5158

[21] WELLMAN F.L. Flora of Syria, Palestine and Sinai;
from the Taurus to Ras Muhammad, and from the
Mediterranean Sea to the Syrian desert. Syrian Protestant
College, Beirut, Syria. pp. 45, 1896.

[22] PAKRAVAN M. Palynological Study of the Genus
Consolida (Ranunculaceae) in Iran. Nova Biologica Reperta,
2016, 3 (2): 177-183. https://c4i2016.khu.ac.ir/nbr/article-1-
2653-en.pdf

[23] AL SHAYE N.A., MASRAHI Y.S., and THOMAS J.
Ecological Significance of Floristic Composition and Life
Forms of Riyadh region, Central Saudi Arabia. Saudi Journal
of Biological Sciences, 2020, 27: 35-40.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6933222/
[24] IRL S.D.H., OBERMEIER A., BEIERKUHNLEIN C.,
and STEINBAUER M.J. Climate Controls Plant Life-Form
Patterns on a High-Elevation Oceanic Island. Journal of
Biogeography, 2020, 47(10): 2261-2273.
https://onlinelibrary.wiley.com/doi/10.1111/jbi.13929

[25] GOMESA A.L., REVERMANNB R., GON CALVESB
F.M.P., LAGESC F., AIDARD M.P.M., FINCKHB M., and
JURGENS N. Tree or not a Tree: Differences in Plant
Functional Traits Among Geoxylesand Closely Related Tree
Species. South African Journal of Botany, 2019, 127: 176-184.
https://www.sciencedirect.com/science/article/abs/pii/S025462
9919302881

[26] OBAID W.A, and ABDEL-HAMEED U.K.
Angiospermic Flora of Wadi Al Agiq in Al-Madinah Al-
Munawarah, Saudi Arabia. Bangladesh Journal of Plant
Taxonomy, 2021, 28(1): 271-276.
https://www.researchgate.net/publication/352774359 _Angiosp
ermic_flora_of Wadi_Al_Aqig_in_Al-Madinah_Al-
Munawarah_Saudi_Arabia

[27] ABDELAAL M., FOIS M., FENU G., and BACCHETTA
G. Critical Checklist of the Endemic Vascular Plants of Egypt.
Phytotaxa, 2018, 360(1): 19-34.
https://www.biotaxa.org/Phytotaxa/article/view/phytotaxa.360.
1.2

[31] THAKUR A.S. Floristic Composition, Life-Forms and
Biological Spectrum of Tropical Dry Deciduous Forest in
Sagar District, Madhya Pradesh, India. Tropical Plant

Research, 2015, 2(2): 112-119.
https://www.tropicalplantresearch.com/archives/2015/vol2issu
e2/8.pdf

[32] OSMAN AK., AL-GHAMDI F., and BAWADEKIJI A.
Floristic Diversity and Vegetation Analysis of Wadi Arar: A
Typical Desert Wadi of the Northern Border Region of Saudi
Arabi. Saudi Journal of Biological Sciences, 2014, 21(6): 554-
565.
https://www.sciencedirect.com/science/article/pii/S1319562X1
4000138

BEX:

[1] KHERISSAT F., Fn AL-ESAWI D.
EERSRMMBEE S, A9 B E e, M2k,
2019, 41 :166-173,
https://www.sciencedirect.com/science/article/pii/S246826591
8300180

[2] AL-EISAWI D.M.

O BRORERE, OB SO (BrIR7 AR [ 52 R 2 B A o el e =
BR) , BHEEMEER, BHEE, 1996 4F : 266-284,

[3] AL-EISAWI D.M.
HE KR BEZ B LM, EFEE, Z2, HA
, 1998 4,

[4] XU X. NAQINEZHAD A. GHAZANFAR SA,

FRAGMAN-SAPIR O., OGANESIAN M., KHARRAT MBD,
TAIFOUR, H., FILIMBAN FZ, MATCHUTADZE I,
SHAVVON RS, ABDULLAH MT, AL AW, HULALAIDI -
ISSAI G., AL- NEWANI HRH, ASSWAD NG, CHEPINOGA
VV, ELIADES NH, ELKORDY A., FARZALIYEV V., LIU
Y., NIU S., OZCAN T., AL SADAT H., SEYFULLAYEV F.,

Fn MA K .
AENRE D) [BIRE - VG R AR I R (S B ROELIL, SERAREEL
frRi#, 2020 4+ e01257,

https://www.researchgate.net/publication/344312932_Mapping
_Asia_plants_Current_status_on_floristic_information_in_Sou
thwest_Asia


https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:947019-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:947019-1
http://whc.unesco.org/en/tentativelists/5158
https://c4i2016.khu.ac.ir/nbr/article-1-2653-en.pdf
https://c4i2016.khu.ac.ir/nbr/article-1-2653-en.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6933222/
https://onlinelibrary.wiley.com/doi/10.1111/jbi.13929
https://www.sciencedirect.com/science/article/abs/pii/S0254629919302881
https://www.sciencedirect.com/science/article/abs/pii/S0254629919302881
https://www.researchgate.net/publication/352774359_Angiospermic_flora_of_Wadi_Al_Aqiq_in_Al-Madinah_Al-Munawarah_Saudi_Arabia
https://www.researchgate.net/publication/352774359_Angiospermic_flora_of_Wadi_Al_Aqiq_in_Al-Madinah_Al-Munawarah_Saudi_Arabia
https://www.researchgate.net/publication/352774359_Angiospermic_flora_of_Wadi_Al_Aqiq_in_Al-Madinah_Al-Munawarah_Saudi_Arabia
https://www.biotaxa.org/Phytotaxa/article/view/phytotaxa.360.1.2
https://www.biotaxa.org/Phytotaxa/article/view/phytotaxa.360.1.2
https://doi.org/10.1371/journal.pone.0228090
https://www.academia.edu/60823410/The_Status_of_Medicinal_Plants_in_Jordan
https://www.academia.edu/60823410/The_Status_of_Medicinal_Plants_in_Jordan
https://www.sciencedirect.com/science/article/pii/S0570178315000470?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0570178315000470?via%3Dihub
https://www.tropicalplantresearch.com/archives/2015/vol2issue2/8.pdf
https://www.tropicalplantresearch.com/archives/2015/vol2issue2/8.pdf
https://www.sciencedirect.com/science/article/pii/S1319562X14000138
https://www.sciencedirect.com/science/article/pii/S1319562X14000138

161

[5] AL-EISAWI D.M.
) EAEMIREE R, B, R, R EREBHRE, e
RH, 2013 47,

[6] TAIFOUR H. fn EL-OQLAH A.
) ERNEY), LRGBS, BNk, 2017
£,

[7] KARAJEH M.R. n
# B SR ) B A A
2010, 37(2).

[8] AL-URAN S.AS., AL-URAN, R.M.H., 1 AL-ISAWI
D.M.

KB RRPITE BV EM SN, BISHRFEHERS - B R BLE
FRMELR A, 1995, 10 (4) : 15-41,

[9] ABED AM.
FaBE M E bR, & H B 2RE L HERS, 2017
4, 4:6-28,
https://www.rscn.org.jo/sites/default/files/basic_page_files/Arti
cle_1 1.pdf

[10] SHI-KUI D., WEI S., XU-KUN S., ZHANG, YONG, LI,
SHUAI, GAO, XIAOXIA, LIU, SHI-LIANG, SHI, JIAN-BIN,

LIU, QUAN-RU, HAO n
YANA, HiEE, ifﬁumﬁli‘?ﬁmm%%@c"”n‘*ﬁ%

ZhME. AW EKLRBAGREISEEE « AR 4L B SRR

R 2 ], AR AR, 2019, 127: 170-177.
https://www.sciencedirect.com/science/article/abs/pii/S092585
741830404X

[11] KOPPEL R., HUBER S., F1 BENYAMINI L. Flora
Palaestinao = 4
570 LAGHIBLERBLA SCERRE, HRRSH, 1986 4,
ﬂ2]KOPPH_RHHUBERS”BENYANHNIL”$DFERBER
I TWRE, 3
570 LABHIBLERBLA SCERRE, HRRSHA, 1977 4%,
ﬂﬂ ZOHARY M., #f1 FEINBBRUN-DOTHAN N
ﬁ%ﬁ % 2
570 LABBIBHERBLA SCERRE, oK BeRHHEST AR
/\‘1, HE &Y, 1972 4F,
[14] ZOHARY M., fil FEINBRUN-DOTHAN N. fE##f,
%“ou@ﬁﬂ%ﬂkiﬂh,%%%@,mwﬁ
[15] RAUNKIAER C.
T A AR a T OB R T3, /R, 1934 4,
[16] ZOHARY M.  FHHVEREYE LA, 2
4, TSR Fe AT AR, BRELINRE, 1973 45,

AL-AMEIRI  N.S.
EALFERY « SRR,

[17] TAIFOUE H., EL-OQLAH A.
R ERERLA B, R H B FRIYE, 2014 4,

(18]

R FAERR P B, SEEPESf (Ac# o, BiFH
) AR FIE1E, [{E#R]
AT - https://powo.science.kew.org/taxon/urn:Isid:ipni.org:na
mes:947019-1

[19] AL-ESAWI D.
BE LY B OB IR PRS0 AT, #9 BL E R SLAERE
, 2014 4, 1 : 35-58,

[20]Hi & BUZR SCHLRK, 12 5 A B IR PR,
OMEYE, 20094F, [FEH#R]
A[{¢ : http://whc.unesco.org/en/tentativelists/5158
[21] WELLMAN F.L.
AR, BT VS AR AOREA R T R I R IR
fy, e ERI RO EEVDEE, BORIEE TR,  HUEAE,
ACFIEE, %545 H, 1896 4%,
[22] PAKRAVAN M.
FFAEER (BEFR) fEmEITZE, #iEwHdl, 2016,
3 (2): 177-183, https://c4i2016.khu.ac.ir/nbr/article-1-2653-
en.pdf
[23] AL SHAYE N.A., MASRAHI Y.S., il THOMAS J.
@ e BT RL AR SR HEAS R AR A R AR A T RO AR R
o MBS, 2020 4, 27 : 35-40,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6933222/
[24] IRL S.D.H., OBERMEIER A., BEIERKUHNLEIN
C.. STEINBAUER M.J.
ﬂ@?ﬁ‘ﬁ%ﬂ%Zﬁc#&iﬁﬁ%%@ihﬁ’%ﬁ%éﬁﬁéﬁﬁﬁo AWt
ELHERE, 2020, 47(10): 2261-2273,
https.//onlmelibrary.wiIey.com/doi/lO.1111/jbi.13929
[25] GOMESA A.L., REVERMANNB R., GONCALVESB
F.M.P.., LAGESC F., AIDARD M.P.M., FINCKHB
M., #n JURGENS N.
R B IEA  HE ELSRD 2 D RA BRI AR AL TR 4 D e 1 AR Y
A5, PAFENEAAERE, 2019 M, 127 : 176-184,
https://www.sciencedirect.com/science/article/abs/pii/S025462
9919302881
[26] OBAID W.A, 7F1 ABDEL-HAMEED U.K.
VD MR BRT 7 A 248 i T 122 8 B A9 BLAZ ) Lt B 7 5 A 4 1Al
B, L EIRE A A B EERS, 2021 £, 28(1) : 271-
276,
https://www.researchgate.net/publication/352774359_Angiosp
ermic_flora_of_Wadi_Al_Aqiq_in_Al-Madinah_Al-
Munawarah_Saudi_Arabia
[27] ABDELAAL M., FOIS M., FENU G., f1 BACCHETTA
G. BREMITVEMEE R RIRASE B, fad gL, 2018,
360(1): 19-34,
https://www.biotaxa.org/Phytotaxa/article/view/phytotaxa.360.
1.2
[28] NGUYEN T.T., BARBER P, HARPER R., LINH
T.V.K, Fn DELL B.
BT 48 AR B RORERE IS SR ORERGHOEM . AR
B[ EAE—, 2020, 15(2) : e0228090,
https://doi.org/10.1371/journal.pone.0228090
[29] RBHZFHR B BIR, RERH A, 2014, 4:
461-467.
https://www.academia.edu/60823410/The_Status_of Medicina
|_Plants_in_Jordan
[30] EL-SAIED A.. EL-GHAMRY A.. KHAFAGI
O.A.. POWELL O.. 1 BEDAIR, R.
VPO SLARUN BORE A2 26 BRPE R 34T« 1R K PR RV B o &
FEEARE R, BLERLEMERE 2015, 60(2): 361-372,
https://www.sciencedirect.com/science/article/pii/S057017831
5000470?via%3Dihub

TSR 2



Kherissat. Floristic Diversity of Karak Province and a New Record of Consolida Hispanica to Jordan Flora, VVol. 48 No. 12 December 2021
162

[31] THAKUR AS.
FI R Hp o R 0 3 [ A R R P SEAR RO B . AT
AFEWGE, BAREMAEZE, 2015, 2(2) : 112-119,

[32] OSMAN AK.. AL-GHAMDI F.. f1 BAWADEKJI A.
FLIH BT 7 #8 ORE A 2 e HEFIREA o AT - YD BT AF AL
BE iy SRV IR VDR AR MR ERS, 2014, 21(6) -

https://www.tropicalplantresearch.com/archives/2015/vol2issu 554-565,
e2/8.pdf https://www.sciencedirect.com/science/article/pii/S1319562X1
4000138
Annex 1.
Table 1 Plant checklist of Karak province, 387 species belong to 235 genera and 46 families, ordered alphabetically
. . . Summer

Family Species Life form Shedding Chorotype
Acanthaceae 1. Acanthus syriacus Boiss. Hemicryptophyte Perennating M
Adiantaceae 2. Adiantum capillus-veneris L. Hemicryptophyte Perennating ES, M, IT
Aizoaceae 3. Aizoon hispanicum L. Therophyte Ephemeral SA

4. Mesembryanthemum nodiflorum L. Therophyte Ephemeral ES,M,SA

5. Trianthema portulacastrum L. Therophyte Ephemeral A
Amaranthacea 6. Amaranthus albus L. Therophyte Ephemeral A

7. A. blitoides S. Wats. Therophyte Ephemeral A

8. Muricatus Gillies ex Hicken. Hemicryptophyt, Therophyte ~ Ephemeral A

9. Retroflexus L. Therophyte Ephemeral PT
Amaryllidaceae 10. Allium aschersonianum Barbey Geophyte Ephemeral IT

11. A. erdelii Zucc. Geophyte Ephemeral M, IT

12. A. neapolitanum Cirillo Geophyte Ephemeral M

13. palaestinum Kollmann ex Fragman et N. Friesen Geophyte Ephemeral IT, SA

14. A. rothii Zucc. Geophyte Ephemeral IT

15. A. daninianum Brullo, Pavone & Salmeri Geophyte Ephemeral M, IT

16. A. truncatum (Feinbrun) Kollmann & D.Zohary Geophyte Ephemeral M

17. Ixiolirion tataricum (Pall.) Herbert Geophyte Ephemeral IT

18. Ornithogalum trichophyllum Boiss. & Heldr. Geophyte Ephemeral IT, SA

19. Sternbergia clusiana (Ker Gawler) Spreng. Geophyte Ephemeral M, IT

20. Vagaria parviflora (Desf. ex Delile) Herb. Geophyte Ephemeral M
Apocynaceae

pocy 21. Nerium oleander L. Phanerophyte shrub Perennating M

Araceae . .

22. Arum hygrophilum Boiss. Geophyte Ephemeral
Boraginaceae 23. Alkanna galilaga Boiss. Chamaephyte Perennating

24. orientalis (L.) Boiss. Chamaephyte Perennating M, IT

25. strigosa Boiss. & Hohen. Chamaephyte Perennating M

26. Anchusa aegyptiaca (L.) DC. Hemicryptophyte Perennating SA

217. A . strigosa Banks & Sol. Hemicryptophyte Perennating M, IT

28. undulata L. Hemicryptophyte Ephemeral M

29. Asperugo procumbens L. Therophyte Ephemeral ES, M, IT

30. Buglossoides arvensis (L.) I.M.Johnst. Therophyte Ephemeral ES, M, IT

31. Cynoglossum creticum Mill. Hemicryptophyte Ephemeral M, IT

32. Echium judaeum Lacaita Therophyte Ephemeral M

33. E. plantagineum L. Therophyte Ephemeral M

34. Heliotropium rotundifolium Lehm. Chamaephyte Perennating IT

35. Nonea melanocarpa Boiss. Therophyte Ephemeral IT

36. Onosma aaronsohnii Feinbrun Hemicryptophyte Ephemeral IT

37. Podonosma orientalis (L.) Feinbrun Chamaephyte Perennating M, IT

38. Symphytum palaestinum Boiss. Hemicryptophyte Ephemeral M
Campanulaceae 3, Campanula stellaris Boiss. Therophyte Ephemeral M

40. C. strigosa Banks & Sol. Therophyte Ephemeral M, IT

41. Legousia speculum-veneris (L.) Chaix Therophyte Ephemeral ES, M, IT
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Capparaceae

Caryophyllaceae

Chenopodiaceaee

Cistaceae

Compositae

43
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
50.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.
77.
78.

80.
81.
82.
83.
84.
85.
86.
87.
88.

Capparis spinosa var. aegyptia

Arenaria leptoclados (Rchb.) Guss.
Gymnocarpus fruticosum (Vahl) Pers.
Gypsophila arabica Barkoudah
Herniaria hirsuta L.

Dianthus judaicus Boiss.

D. strictus Banks & Sol.

Minuartia picta (Sibth. & Sm.) Bornm.
Paronychia argentea Lam.

P. sinaica Fresen.

P. arabica (L.) DC.

Silene aegyptiaca (L.) L. f.

S. apetala Willd.

S. colorata Poir.

S. coniflora Otth

S. conoidea L.

S. damascena Boiss. & Gaill.

S. palaestina Boiss.

S. vulgaris (Moench) Garcke
Vaccaria hispanica (Mill.) Rauschert
Anabasis articulata (Forssk.) Mog.
A. setifera Mog.

syriaca lljin

Atriplex halimus L.

A. leucoclada Boiss.

A. palaestina Boiss.

A. rosea L.

Chenopodium murale L.

Halothamnus acutifolius (Mog.) Botsch

Noaea mucronata (Forssk.) Asch. & Schweinf.

Salsola autrani Post

S. incanescens C.A.Mey.

S. vermiculata L.

Suaeda asphaltica (Boiss.) Boiss.
Helianthemum lippii (L.) Dum.Cours.
H. salicifolium (L.) Mill.

H. vesicarium Boiss.

Achillea aleppica DC.

falcata L.

fragrantissima (Forssk.) Sch. Bip
santolina L.

Anthemis maris-mortui Eig

A. melampodina Delile

A. palestina Boiss.

Artemisia sieberi Besser

Aster subulatus Michx.

Asteriscus graveolens (Forssk.) Less.

Chamaephyte,
Hemicryptophyte
Therophyte
Chamaephyte
Chamaephyte
Therophyte
Hemicryptophyte
Hemicryptophyte
Therophyte
Hemicryptophyte
Hemicryptophyte

Hemicryptophyt, Therophyte

Therophyte
Therophyte
Therophyte
Therophyte
Therophyte
Therophyte
Therophyte
Hemicryptophyte
Therophyte
Chamaephyte
Chamaephyte
Chamaephyte
Phanerophyte shrub
Chamaephyte
Chamaephyte
Therophyte
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Chamaephyte
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Perennating
Perennating
Perennating
Perennating
Perennating
Ephemeral
Ephemeral
Perennating
Perennating
Ephemeral
Ephemeral
Perennating
Perennating
Perennating
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Perennating
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Perennating
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A. spinosus (L.) Sch.Bip.
Atractylis serratuloides Cass.
Carlina hispanica Lam.
Calendula arvensis L.

C. tripterocarpa Rupr.
Carduus australis L.f.
Carthamus nitidus Boiss.

C.tenuis (Boiss. & Blanche) Bornm.

Centaurea calcitrapella Bornm. & Dinsm.

C. eryngioides Lam.

C. hyalolepis Boiss.

C. iberica Spreng.

Chardinia orientalis (L.) Kuntze
Chrysanthemum coronarium L.

C. myconis L.

Cichorium pumilum Jacg.

Cousinia moabitica Bornm. & Nabelek
Crepis aspera L.

C. sancta (L.) Bornm.

Dittrichia viscosa (L.) Greuter
Echinops adenocaulos Boiss.

E. polyceras Boiss

Filago contracta (Boiss.) Chrtek & Holub
F. desertorum Pomel

F. palaestina (Boiss.) Chrtek & Holub

Gundelia tournefortii L.

Hedypnois rhagadioloides (L.) F.W.Schmidt

Launaea nudicaulis (L.) Hook.f.
Lactuca aculeata Boiss.

L. undulata Ledeb.

L. orientalis (Boiss.) Boiss.

L. saligna L.

L. serriola L.

Leontodon laciniatus (Bertol.) Widder
L. tuberosus L.

Leysera leyseroides (Desf.) Maire
Matricaria aurea (Loefl.) Sch.Bip.
Notobasis syriaca (L.) Cass.
Onopordum alexandrinum Boiss.
0. ambiguum Fresen

O. macrocephalum Eig

O. palaestinum Eig

Phagnalon rupestre (L.) DC.
Picnomon acarna (L.) Cass.
Reichardia tingitana (L.) Roth
Rhagadiolus stellatus (L.) Gaertn.

Scolymus maculatus L.
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Convolvulaceae

Cruciferae

Cucurbitaceae

Crassulaceae

Cynomoriaceae
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Scorzonera judaica Eig

S. Scorzonera phaeopappa (Boiss.) Boiss.

Senecio leucanthemifolius subsp. vernalis Poir.

Silybum marianum (L.) Gaertn.
Sonchus maritimus L.

S. oleraceus L.

S. suberosus Zohary & P.H.Davis
S. tenerrimus L.

Taraxacum cyprium H. Lindb.
Tolpis virgata (Desf.) Bertol.
Tragopogon coelesyriacus Boiss.
T. collinus DC.

Urospermum picroides (L.) F.W.Schmidt
Varthemia iphionoides Boiss. & Blanche
Xanthium spinosum L.

Convolvulus althaeoides L.

C. arvensis L.

C. dorycnium L.

Alyssum strigosum Banks & Sol.
Arabis alpina L.

Biscutella didyma L.

Cardaria draba (L.) Desv.
Clypeola jonthlaspi L.

Crambe orientalis L.

Diplotaxis erucoides (L.) DC.
D. harra (Forssk.) Boiss.

Eruca sativa Mill.

Erucaria boveana Coss.

E. microcarpa Boiss.

E. hispanica (L.) Druce

Erysimum oleifolium J.Gay
Hirschfeldia incana (L.) Lagr.-Foss.
Lepidium aucheri Boiss.

Matthiola aspera Boiss.

Nasturtium officinale R. Br.

Sinapis alba L.

S. arvensis L.

Sisymbrium erysimoides Desf.

S.irio L.

S. runcinatum Lag. ex DC.
Strigosella africana (L.) W.T. Aiton
Thlaspi perfoliatum L.

Torularia torulosa (Desf.) O.E. Schulz
Ecballium elaterium (L.) A.Rich.
Telmissa microcarpa (Sm.) Boiss.
Umbilicus intermedius Boiss.

Cynomorium coccineum L.
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Ephedraceae 183. Ephedra aphylla Forssk. Climber, phanerophyte shrub  Perennating SA
Euphorbiaceae 184. Chrozophora obliqua (Vahl) A.Juss. ex Spreng. Therophyte Ephemeral M, IT
185. C. tinctoria (L.) Raf. Therophyte Ephemeral M, IT
186. Euphorbia chamaepeplus Boiss. & Gaill. Therophyte Ephemeral IT, SA
187. E. falcata L. Therophyte Ephemeral M, IT
188. E. hierosolymitana Boiss. Chamaephyte Perennating M
189. E. peplusL. Therophyte Ephemeral ES, M, IT
190. Mercurialis annua L. Therophyte Ephemeral M, ES
Fumariaceae 191. Fumaria densiflora DC. Therophyte Ephemeral M
192. F. judaica Boiss. Therophyte Ephemeral M
Geraniaceae 193. Geranium molle L. Therophyte Ephemeral M, ES
194. G. tuberosum L. Geophyte Ephemeral ES, M, IT
195. Erodium acaule (L.) Becherer & Thell. Hemicryptophyte Ephemeral M
196. E. cicutarium (L.) L'Her. Therophyte Ephemeral ES, M, IT
197. E. gruinum (L.) L'Her. Therophyte Ephemeral M
198. E. malacoides (L.) L'Her. Therophyte Ephemeral M, IT
199. E. moschatum (L.) L'Her. Therophyte Ephemeral M, IT
200. E. oxyrhinchum M.Bieb. Therophyte Ephemeral SA, SU
201. E. touchyanum Delile Therophyte Ephemeral SA
Gramineae 202. Aegilops kotschyi Boiss. Therophyte Ephemeral IT, SA
203. Arundo donax L. gﬁﬂghwe’ Phanerophyte Perennating M, IT
204. Avena sterilis L. Therophyte Ephemeral M, IT
205. Brachypodium distachyon (L.) P.Beauv. Therophyte Ephemeral M, IT
206. Bromus fasciculatus C.Presl Therophyte Ephemeral M
207. B.lanceolatus Roth Therophyte Ephemeral M, IT
208. B. rubens L. Therophyte Ephemeral M, IT, SA
209. scoparius L. Therophyte Ephemeral M, IT
210. B. tectorum L. Therophyte Ephemeral M, IT, SA
211. Catapodium rigidum (L.) C.E.Hubb. Therophyte Ephemeral M
212. Cenchrus ciliaris L. EQ;T:&%?ZR;:OPW%’ Perennating SA
213. Crithopsis delileana (Schult. & Schult.f.) Roshev. Therophyte Ephemeral M, IT
214. Cynodon dactylon (L.) Pers. Geophyte, Hemicryptophyte Perennating PT
215. Cynosurus effusus Link Therophyte Ephemeral M, IT
216. Dactylis glomerata L. Hemicryptophyte Ephemeral ES, M, IT
217. Hordeum bulbosum L. Hemicryptophyte Ephemeral M, IT
218. H. glaucum Steud. Therophyte Ephemeral M, IT
219. H. spontaneum K.Koch Therophyte Ephemeral M, IT
220. Hyparrhenia hirta (L.) Stapf Therophyte Ephemeral M, IT, SA
221. Lamarckia aurea (L.) Moench Therophyte Ephemeral M, IT
222. Loliolum orientale (Boiss.) Krecz. & Bobrov Therophyte Ephemeral IT
223. Lolium rigidum Gaudin Therophyte Ephemeral M, IT
224. Phalaris aquatica L. Hemicryptophyte Ephemeral M
225. P. minor Retz. Therophyte Ephemeral M, IT

Chamaephyte, Geophyte,

226. Piptatherum miliaceum (L.) Coss. Hemicryptophyte Perennating M
227. Poa bulbosa L. Hemicryptophyte Ephemeral ES, M, IT
228. P. eigii Feinbrun Hemicryptophyte Ephemeral IT

229. P. sinaica Steud. Hemicryptophyte Ephemeral IT
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Iridaceae

Labiatae

Leguminosae
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Polypogon viridis (Gouan) Breistr.
Saccharum ravennae (L.) Murray
Schismus arabicus Nees

Stipa capensis Thunb.

Psilurus incurvus (Gouan) Schinz & Thell.
Rostraria smyrnacea (Trin.) H. Scholz
Crocus cancellatus Herbert
Gladiolus atroviolaceus Boiss.

Iris nigricans Dinsm.

Moraea sisyrinchium (L.) Ker-Gawler
Ajuga chamaepitys (L.) Schreber subsp. chia (Schreber) Arcangeli
A. orientalis L.

A. tridactylites Bentham.

Ballota undulata (Sieber ex Fresen.) Benth.
Eremostachys laciniata (L.) Bung
Lamium moschatum Mill.

L. amplexicaule L.

Marrubium vulgare L

Mentha longifolia L.

Micromeria nervosa Desf.

Moluccella laevis L.

Origanum dayi Post

O. syriacum L.

Phlomis brachyodon (Boiss.) Zohary
P. platystegia Post

Salvia deserti Decne.

S. dominica L.

S. palaestina Benth.

S. spinosa L.

S. verbenaca L.

S. viridis L.

Stachys aegyptiaca Pers.

Teucrium capitatum L.

Astragalus asterias Hohen

A. bethlehemiticus Boiss.

A. bombycinus Boiss.

A. callichrous Boiss.

A. tribuloides Delile

Coronilla scorpioides (L.) W.D.J.Koch
Hippocrepis unisiliquosa L.
Hymenocarpos circinnatus (L.) Savi
Lathyrus blepharicarpos Boiss.

L. erectus Lag

L. hirticarpus Mattatia & Heyn

L. pseudocicera Pamp.

Lotus peregrinus L.

Medicago coronata (L.) Bartal.
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277. M. laciniata (L.) Mill. Therophyte Ephemeral SA
278. M. monspeliaca (L.) Trautv. Therophyte Ephemeral M
279. M. orbicularis (L.) Bartal. Therophyte Ephemeral M, IT
280. M. polymorpha L. Therophyte Ephemeral ES, M, IT
281. M. sativa L. Hemicryptophyte Perennating ES, M, IT
282. Ononis natrix L. Chamaephyte Perennating M
283. O. sicula Guss. Therophyte Ephemeral M, IT, SA
284. O. spinosa L. Hemicryptophyte Perennating M, IT
285. Pisum syriacum (Berg.) Lehm. Therophyte, climber Ephemeral IT
286. Retama raetam (Forssk.) Webb Phanerophyte shrub Perennating SA
287. Trifolium angustifolium L. Therophyte Ephemeral M
288. T. campestre Schreb. Therophyte Ephemeral M
289. T. dasyurum C.Presl Therophyte Ephemeral M
290. T. clusii Godr. & Gren. Therophyte Ephemeral M
291. T. purpureum Loisel. Therophyte Ephemeral M
292. T. resupinatum L. Therophyte Ephemeral M, IT
293. T. stellatum L. Therophyte Ephemeral M
294. Trigonella brachycarpa (M.Bieb.) Moris Therophyte Ephemeral oM
295. T. schlumbergeri Boiss. Therophyte Ephemeral SA
296. T. stellata Forssk. Therophyte Ephemeral SA
297. Vicia sativa L. Therophyte, climber Ephemeral M
Liliaceae 298. Asphodeline lutea (L.) Rchb. Hemicryptophyte Ephemeral M
299. Asphodelus fistulosus L. Hemicryptophyte Ephemeral M
300. A. ramosus L. Hemicryptophyte Ephemeral M
301. Bellevalia flexuosa Boiss. Geophyte Ephemeral M
302. Colchicum tunicatum Feinbrun Geophyte Ephemeral IR
303. Fritillaria persica L. Geophyte Ephemeral M, IT
304. Gagea reticulata (Pall.) Schult. & Schult.f. Geophyte Ephemeral IR
305. Leopoldia bicolor (Boiss.) Eig & Feinbrun Geophyte Ephemeral M
306. L. comosa (L.) Parl. Geophyte Ephemeral M, IT
307. Muscari inconstrictum Rech.f. Geophyte Ephemeral M, IT
308. M. neglectum Ten. Geophyte Ephemeral M, IT
309. Ornithogalum narbonense L. Geophyte Ephemeral M, IT
310. O. trichophyllum Boiss. & Heldr. Geophyte Ephemeral IT, SA
311. Urginea maritima (L.) Baker Geophyte Ephemeral M
Linaceae 312. Linum mucronatum Bertol. Chamaephyte Perennating IT
Malvaceae 313. Alcea acaulis (Cav.) Alef. Chamaephyte Perennating M
314. A. setosa (Boiss.) Alef. Hemicryptophyte Perennating M
315. A. striata (DC.) Alef. Hemicryptophyte Perennating IT
316. Malva sylvestris L. Hemicryptophyte Ephemeral M, ES
317. M. parviflora L. Therophyte Ephemeral M, IT
Moringaceae 318. Moringa peregrina (Forssk.) Fiori Tree Perennating Su
Papaveraceae 319. Glaucium arabicum Fresen. Hemicryptophyte Perennating IT
320. G. aleppicum Boiss. & Hausskn. Hemicryptophyte Perennating IT
321. G. grandiflorum Boiss. & A.Huet Hemicryptophyte Perennating IT
322. Hypecoum procumbens L. Therophyte Ephemeral M

323. Papaver argemone L. Therophyte Ephemeral M
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Pinaceae

Plantaginaceae

Polygonaceae

Primulaceae

Ranunculaceae

Resedaceae

Rosaceae

Rubiacea

Scrophulariaceae

Solanaceae

Tamaricaceae

Umbelliferae
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368.

369.
370.

P. subpiriforme Fedde

P. syriacum Boiss. & Blanche
Roemeria hybrida (L.) DC.
Pinus brutia Ten.

P. halepensis Mill.

Plantago lagopus L.

P. crypsoides Boiss.

P. ovata Forssk.

Emex spinosa (L.) Campd.
Polygonum equisetiforme Sm.
Anagallis arvensis L.

Adonis annua L.

A. aestivalis L.

A. dentata Delile

A. microcarpa DC.

Anemone coronaria L.

Consolida hispanica (Costa) Greuter & Burdet

Delphinium peregrinum L.
Ranunculus asiaticus L.

Reseda alba L.

R. lutea L.

Sarcopoterium spinosum (L.) Spach
Asperula arvensis L.

Crucianella macrostachya Boiss.
Galium hierochuntinum Bornm.
G.judaicum Boiss.

G. murale (L.) All.

Valantia hispida L.

Kickxia aegyptiaca (L.) Nabelek
Scrophularia xanthoglossa Boiss.
Verbascum fruticulosum Post

V. sinaiticum Benth.

Datura innoxia Mill.
Hyoscyamus aureus L.

H. reticulatus L.

Nicotiana glauca Graham
Solanum nigrum L.

S. villosum (L.) Mill.

Reaumuria hirtella Jaub. & Spach
Tamarix tetragyna Ehrenb.
Apium graveolens L.

Astomaea seselifolium DC.

Chaetosciadium trichospermum (L.) Boiss.

Conium maculatum L.
Daucus carota L.

D. durieua Lange

Eryngium creticum Lam.
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371. E. glomeratum Lam. Hemicryptophyte Perennating M

372. Falcaria vulgaris Bernh. Hemicryptophyte Perennating ES, M, IT

373. Ferula communis L. Hemicryptophyte Perennating M

374. Foeniculum vulgare Mill. Hemicryptophyte Perennating M, IT

375. Lagoecia cuminoides L. Therophyte Ephemeral M

376. Malabaila secacul (Banks & Sol.) Boiss. Hemicryptophyte Ephemeral IT

377. Peucedanum junceum (Boiss.) Mouterde Hemicryptophyte Ephemeral M

378. Pimpinella corymbosa Boiss. Hemicryptophyte Ephemeral IT

379. Ridolfia segetum (L.) Moris Therophyte Ephemeral M

380. Tordylium aegyptiacum (L.) Lam. Therophyte Ephemeral M, IT

381. T.trachycarpum (Boiss.) Al-Eisawi & Jury Therophyte Ephemeral M
Urticaceae 382. Parietaria alsinifolia Delile Therophyte Ephemeral SA

383. P. judaica L. Hemicryptophyte Perennating M, IT

384. Urtica pilulifera L. Therophyte Ephemeral ES, M, IT
Zygophyllaceae  3g5, Fagonia mollis Delile Chamaephyte Perennating SA

386. Peganum harmala L. Hemicryptophyte Perennating IT, SA

387. Zygophyllum dumosum Boiss. Chamaephyte Perennating SA

I The chorotypes are: A, American; IT, Irano-Turanian; ES, Euro-Siberian; M, Mediterranean; SA, Saharo-Arabian; SU, Sudania; TR,
Tropical; PT, Plurireginalbor-trop; OM, Oro Mediterranean; E, Exotic; P, Planted; EC, Escaped from cultivation.

1. Red color, Critically Endangered; Orange, Endangered; Yellow, Vulnerable and Green, Near-threatened.



