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Abstract

The list of plant species protected by the law in Israel, establi-
shed in 1964, includes 268 wild plant species. This list contains
mainly attractive flowering plants and includes many ambigui-
ties. The list includes plant species thar are highly abundant,
genera without specifying the species and plants that are not
natives in Israel. Thus, the existing list of plants species protec-
ted by the law is insufficient for the current conservation needs
of Israel. Since the species were not selected on the basis of any
quantitative data, it is highly disadvantaged for conservation.
We suggest an update and revised list of plant species to be pro-
tected. Entry criterion of the revised list is rarity, defined as less
than 100 grid cells of one square km (0.5% of Israel area) in
which the plant is present. The criteria for inclusion in the red
list are (i) rarity, (ii) attractivity of the plant for picking the flo-
wer or for commercial use, (iii) endemism, (iv) life form of tree
or a shrub, and (v) rate of extinction or habitat destruction, com-
bined together because of the correlation exists. The revised list
includes 543 species, 0.25 of the 2167 plant species in the Israeli
flora. Of the list of the “red plants”, 119 species are present in 1
to 3 sites and 307 species present in less than 30 sites. The pro-
posed list might be a better tool in nature conservation in Israel,
regarding parameters affecting extinction probabilities.
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Résumé

La liste des végétaux supérieurs d’Israél protégés par la loi, établie
en 1964, comporte 268 espéces sauvages. Cette liste contient prin-
cipalement de nombreuses phanérogames attractives, mais beaucoup
d'ambiguités existent. En effet, cette liste inclut des végétaux abon-
dants et des genres au sein desquels les végétaux non indigénes ne
sont pas spécifiés et exclus. De plus, les espéces mentionnées nont pas
été sélectionnées sur la base de données quantitatives. Ainsi, la liste
actuelle des plantes protégées savere insuffisante par rapport aux
nécessités de conservation en Israél. Nous suggérons denc une liste
révisée et mise & jour des plantes protégées par la loi. Le critére d'en-
trée dans la liste revisée repose sur la rareté, définie comme la pré-
sence d'une plante dans moins de 100 cellules de 1 km? (0,5% de
la surface d’Israél). Les critéres d'inclusion dans la liste sont (i) la
rareté, (ii) lattractivité de la plante, vis-a-vis de la cueillette ou d'un
usage commercial,, (i1i) lendémisme, (iv) le type biologique, (v) les
taux d'extinction ou de destruction des habitats, souvent cgmbinés
ensemble. La liste révisée comporte 543 especes, soit 25% des 2167
végétaux supérieurs recensés en Israél. Dans cette liste rouge, 149
espéces ne se rencontrent que dans 1 & 3 sites, et 307 plantes sont
présentes dans moins de 30 sites. Cette proposition de nouvelle liste
rouge représente un outil actuellement plus adapté i la conservation
de la nature en Israél, en regard des divers paramétres responsables
des probabilités d'extinction des espéces végétales.

Mots-clés

Mesures de conservation, espéces endémiques, liste rouge, destruc-
tion des habitats, loi de protection de la nature, espéces rares.
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INTRODUCTION

The biodiversity on Earth undergoes extinction
through human activities in an increasing rate in the last
decades (Pimm & Raven, 2000). Conservation efforts
should rely on legal status and official policy, thus deman-
ding special conservation laws in each country. One of
the most important acts of nature conservation in Israel
was the publishing the law of “Protected Natural Values”
in 1964. An appendix to the law included a species list,
since protected by law (Paz, 1981). Today the list includes
268 wild plant species that are protected throughout Israel.
The last revision was done in 1992 and hence is no more
sufficient and requires revision. Here we propose an
update and revised list of plant species to be protected.
The new list is a result of field, literature and herbarium
surveys, and arose after re-evaluating the framework for
identifying vulnerable and endangered species.

The previous list :
history, advantages and deficiencies

The previous list of protected plant species was based
mainly on the attractivity of plants as a major cause of
destruction (e.g. flowers picking and bulb uprooting).
There is no contesting the fact that this law saved some
attractive plants (e.g. Oncocyclus irises, Peony and
Candid lily) from extinction or at least from-drastic
declining of the populations, but on the other hand, none
of the 67 extinct plant species of Israel were included in
the list. el
The first list of plants protected by law published in
1964 consists of about 70 protected wild plant species
and emphasised the need to protect plants from collec-
ting (Paz, 1981). Paz (1981) states that “In those days,
very few believed that deterioration of wild plants popu-
lations can be stopped”. The list was as short as ‘possible
and included three main groups: (i) large and attractive
flowers, (ii) exploitation plants, and (iii) shrubs and trees.
The first group of plants contains species with attractive
large flowers, mainly of the Orchidaceae, Liliaceae, Iridaceae
and Amaryllidaceae families. This group includes species
such as Lilium candidum L., Hyacinthus orientalis L.,
Sternbergia clusiana (Ker-Gawler) Sprengel, and all the

species in genera like Irés, and Tulipa, etc. The list also |

included some very common geophytes such as Anemone
coronaria L., Ranunculus asiaticus L. and Cyclamen persi-
cum Miller, of which their populations were by then decli-
ning. All those species considered to be threatened due to
massive collecting.
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A second group of species was added to the list in
1977.These consisted of some commonly collected wild
herbs, such as Origanum syriacum L., Coridothymus capi-
tatus (L..) Reichenb. E and Salvia fruticosa Miller. All those
herbs are harvested in great quantities in the
Mediterranean region for commercial use, mainly in the
West Bank, and are exported to the Gulf emirates. It is
interesting to note that Gundelia tournefortit, despite being
heavily harvested, was not included in the list.

The third group of protected plants is trees and shrubs.
Some of the trees are protected by the “Order of fores-
try”, published by the British mandate at the beginning
of the 20t century. Consequently, Oak, Terebinth, Olive,
Poplar, Eucalyptus and Casuarina are protected. 23 tree
species of the Mediterranean region of Israel are protec-
ted and all the wild trees of the Negev (Paz, 1981).

The 1983 and 1992 corrections to the law have added
many new species to the original list, which now includes
286 plant species. It includes herbaceous plants and 66
tree species as well. In some cases the whole genera is lis-
ted, such as Tamarix, Iris, Fritillaria, Colchicum, Limonium,
Crataegus, and Ziziphus.

The old list includes many ambiguities. It includes
plant species that are highly abundant, whole genera
without specifying the species, plants that are not natives
in Israel and general groups such as “all the trees in the
Negev”. On top of it, picking of flowers had decreased
throughout the seventies, thus the attractiveness is no lon-
ger essential for determining vulnerability. Since the spe-
cies were not selected on the basis of any quantitative data,
it is highly insufficient for conservation. We suggest that
an updated list is needed.

Rarity as an entry threshold

We propose that rarity should be the main entry cri-
terion, as rarest plants are the most likely to “undergo
extinction. We suggest attributing the highest protection
priority to the rarest plants. The main question is to define
what rarity is. Many studies dealing with this question of
rarity have been published so far, with a wide range of
definitions to rarity (e.g. Rabinowitz, 1981; Gaston, 1994;
Gaston, 1997 and references therein). Cohen and Shmida
(1992) assessed rarity based on summing as many as 19
quantitative parameters. Such a method is theoretically
accurate, but is too complex to utilize. Therefore, we sug-
gest to use a simple index of rarity - defined by the area
of species occupancy. This can be applicable by a simple
count -of the number of sites where the species persist
(Gaston, 1994; Gaston, 1997; Gaston et al. 2000).
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Number of sites is an easy way to assess rarity, while
also supplying information on the geographic range. It is
also positively correlated to population size (Gaston et al.,
2000; He & Gaston, 2000).

A site is defined as one square km grid cell on the map
(Gaston, 1994), hence the rarity value is the number of
one square km grid cells in which the plant is present. The
limits of the sites defined by the map net lines seem to be
affected by the location of the start point, but this effect is
not significant (Nathan & Shmida, unpublished data).

The next step is to determine how many sites are nee-
ded for a species to be considered as rare. Israel is approxi-
mately 22,000 square kilometres (22,000 potential sites).
We suggest that a rare species is a species that is present
in less than 0.5% of the area, which are 110 sites. Species
that occur in less than 110 sites are “rare” and those occur-
~ ring in less than 22 sites (0.1% of the area) are “very rare”.
As half a percent is an arbitrary value, we used an approxi-
mation to 100 sites for rare and 30 sites for very rare,
using numbers that are easy to focus on. The quantitative
parameter of rarity is a threshold readily changeable accor-
ding to the area of the region in question.

Results of a survey of the rare plants (Fragman &
Shmida, 1994-1997) points out that extinction occurred
not to attractive plants, but rather to species that were pre-
sent in very few sites (1-3 sites) previous to extinction
(Fragman et al., 1999a). Moreover, extinction occurred
in habitats that were highly susceptible to destruction
(Fragman ez al., 1999a).

THE NEW SUGGESTED LIST:
CRITERIA FOR PROTECTION

The following criteria were used for including a plant
species in the proposed list species to be protected by law.
It is important to note that the criteria are not mutually
exclusive and a species may be included in more than one
criterion.

1. Rarity - Entry of a plant species into the list is pri-
marily the rarity parameter. The list includes all the plant
species present in fewer than 30 sites in Israel (“very rare”)
and plant species that are present in fewer than 100 sites
and fulfil any of the other criteria.

2. Atrractiviry - Rare plants (fewer than 100 sites in
Israel) that have big and colourful flower or inflorescence,
as well as plants that are exploited for commercial or medi-
cinal use.
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3. Endemism - Rare plants that are endemic to Israel
and neighbouring regions.

4. Life form - Rare plants (fewer than 100 sites in Israel)
that are trees and shrubs.

5. Rate of extinction and habitat destruction - A plant
species defined as declining if its’ rate of extinction is over
30% since 1965. The rate of extinction is calculated by
the number of sites from which a plant disappeared since
19635, after the establishment of the law (Fragman et al.,
1999a). Rare plants whose habitat is highly degradable
were also included in this criterion, because the rate of
extinction is correlated to habitat destruction (Fragman
et al., 1999a).

Following the criteria above, a new list of 543 species
was prepared (see Appendix, p. 59). We examined all the
plant species known from fewer than 100 sites in Israel,
a total of 791 species. These comprise about a third of the
Israeli flora. Species were checked in both field survey
and herbarium sheets, to determine their exact distribu-
tion and relative abundance. They were also diagnosed by
flower size, endemism and habitat type.

Episodic plants, vagrant species and species whose sys-
tematic is doubtful were not included (Gaston, 1994).
There is no special need to preserve episodic species, such
as Gnaphalium luteo-album L., Plantago scabra Moench,
Sisimbrium septulatum DC., Ballota nigra L. and Trigonella
glabraThunb., which were found in very few sites, but do
not establish a stable population. This ensures that the list
consists only of native plants, which represent the eco-
logy and biodiversity of Israel.

Of the 543 species included in the new list, 119 spe-
cies are present in 1 to 3 sites only and 307 species pre-
sent in 3 to 29 sites (“very rare”). The list includes 25.05%
of the 2167 indigenous plant species of Israel, very simi-
lar to the suggested quartile cut-off for rarity determina-
tion (Gaston, 1994; Gaston, 1997).

Table 1 lists the distribution of plant species amohg
the criteria suggested to be of a top priority for conser-

Table 1. Distribution of rare plant species of Israel
among the criteria suggested. Criteria are not mutually exclusive
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vation efforts. 84.5% of the 543 species are very rare, i.e.
present in less than 30 sites. About a third are plant spe-
cies, which declined over 30% since 1965, and are highly
susceptible to habitat destruction. Only 15.3% of all spe-
cies in the new list have attractive flowers.

84 plants (15.5%) were included not because of their
rarity, but due to other major aspects of conservation: 16
species are endemic; 39 are very attractive; and about 30
species grow in declining habitats that are under imme-
diate destruction threats. The populations of 36 species
steeply declined since 1965. However, all the plants are
also rare — they are present in fewer than 100 sites in Israel.

SUMMARY AND CONCLUSIONS

Based on the checklist of the Israel flora (Fragman et
al., 1999b) the total number of wild species in Israel
(including Golan Heights and the Palestinian Authority)
is 2399. The total number of wild species in the area cove-
red by the Flora Palaestina (including also Mt. Hermon
and Jordan) is 2600. The number of native plants in Israel
(excluding vagrants, episodic, doubtful and species that
escaped from cultivation) is 2167, and of this 25% are
endangered and need to be protected. Climatic analysis
of the flora of Israel revealed 1449 species in the
Mediterranean region and 565 desert species. The
Mediterranean Basin is a hotspot of diversity (Myers et
al., 2000), thus the Mediterranean flora of Israel is impor-
tant on a global scale as well. 67 plant species became
extinct in Israel (few are still found in the Golan Heights)
since 1965 (Fragman et al., 1999a).

The existing list of plants species protected by the law
is insufficient for the current conservation needs of Israel.
Our new proposed list is based on objective criteria to deter-
mine the plants that should be protected by the law. In addi-
tion to the attractivity of species, we suggest the addition
of very rare plants and of plants whose populations are
declining rapidly. Unlike other lists, which are based mainly
on rarity estimations, our list is based on quantitative unam-
biguous parameters. The threatened plant species in Israel
comprises one quarter of the whole flora of Israel. The
chances of these species to survive are highly dependent
on large-scale preservation policy. Such policy is applicable
with the use of an updated list of endangered plant species
and identification of spatial “hot-spots” of rare plants, to
point out priorities for nature conservation.
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Species Author Abu Att End Lf Dyn HabV Species Author Abu Att End Lf Dyn HabV
Abutilon hirtum (L.) Sweet RR S Aristida sieberiana Trin. RR EI H D
Abutilon indicum (L.) Sweet RR S ND Aristolochia billardieri Jaub. & RR EL V ND
Acacia albida Delile RP 1 T B Spach
Acantholepis orientalis Less RR A ND Arnebia hispidissima (Lehm.) RR A ND
Acer obtusifolium Sm. RP 1 EL T ND DC.
Adonis aestivalis L. RR A ND Asphodelus refractus Boiss. RR G ND
Aegialophila pumilio (L.)Boiss. RR 1 H ND 2 | Asphodelus viscidulus Boiss. RR G ND
Aegilops crassa Boiss. 0] A ND Asplenium trichomanes L. 0] H ND 59
Aegilops speltoides Tausch RR A D Aster tripolium L. 0 H ND 2
Aethionema carneum (Banks& O A D Astragalus bombycinus Boiss. RR A ND T
Sol.) Fedtsch. Astragalus campylorriymehus Fisch. 0] A -
Agrimonia eupatoria L. X H D & Mey.
Agrostemma githago L 0 1 A D 2 Astragalus corrugatus Bertol. RR A ND
Alcea striata (DC.) Alef. RR H ND Astragalus deinacanthus ~ Boiss. RP 1 C D
Alisma plantagoaquatica L. 0] H ND 2 | Astragalus eremophilus Boiss. RR A ND
Alkanna galilaea Boiss. RR EIL. H D 1 Astragalus fruticosus Forssk. RR H D
Alliaria petiolata (M.Bieb) O A ND Astragalus guttatus Banks& RR A ND
Car. & Gra Sol.
Alltum alboturicatum O.Schwarz O G ND Astragalus hauarensis Boiss. RR A ND
Allium negevense Kollm. RR El G ND Astragalus intercedens Sam. RR A ND
Allium papillare Boiss. RR ES G D Astragalus oocephalus Boiss. 0 1 H D 1
- Allium sinaiticum Boiss. RR ES G D Astragalus schimperi Boiss. RR A ND
Allium sindjarense Boiss. & RR G ND Astragalus scorpioides Pourr. (0] A ND
Hausskn. Astragalus sieberi DC. RR C ND
Allium tardiflorum Kollm.& RR G ND Astragalus sparsus Delile RR H ND
Shmida Astragalus trimestris L. RR A ND
Althaea ludwigit L. RR A ND Atraphaxis spinosa L. 0 C ND
Althaea officinalis L: X H D 2 | Awiplex dimorphosteg Kar. & Kir. RR A ND
Ammannia auriculata Willd. RR A D 2 | Arriplex lasiantha Boiss. 0 A ND
Amygdalus arabica Olivier 0 T ND Bacopa monnieri (L.) Pennell RR H D 2
Amygdalus ramonensis Danin RR EIl T ND Ballota philistaea Bornm. RP EIl H D 2
Anacyclus radiatus Loisel 0] 2 A Bellevalia longipes Post RP G D 1
Anchusa negevensis Danin o} El H ND Bellevalia zoharyi Feinbrun RR ES G ND )
Anchusa ovata Lehm. RR A ND 1 Bergia ammanioides Heyne 0 A D
Androsace maxima L. RR A ND Biarum auranitcum Mout. 0 G ND
Andzeiowskia cardamine  Reichenb. O A ND Biarum olivierit Blume 0 ES G ND
Anthemis brachycarpa Eig -1 ES A -l Blumea bovei (DC) RR H ND
Anthemis chia L. RR A D Vatke
Anthephora laevis Stapf & X H D Boerhavia repens L. RR C D
C.E. Hubb Boissiera squarrosa (Banks & RR A ND
Antinorta insularis Parl, RR A ND Sol.) Nevski
Antirrhinum siculum Mill, RR 1 C Bolanthus filicaulis (Boiss.) 0 F ND
Arabidopsis thaliana (L.) Heynh. RR A ND Bark.
Arabis alpina Schlecht. O 1 H ND Brachiaria eructformis (Sm.) 0 A -l
Arabis auriculata Lam. 0 A ND Griseb.
Arabis turrita L. RR H ND Brachiaria mutica (Forssk) RR H -l
Arenaria deflexa Decne. RR C ND Stapf
Arenaria tremula Boiss. RR EL A ND Brassica cretica Lam. 0 1 C ND
Aristida adscensionis L. RR A - Bunium paucifolium DC. RR G ND 1
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Species Author  Abu Att End Lf DynHabV Species Author Abu Att End Lf Dyn HabV
Bupleurum boissieri Post RR A ND Crassula vaillantit (Willd.) RR A ND
Bupleurum brevicaule Schlecht.  RR A ND 1 Roth
Bupleurum gerardii All 0] A ND Crataegus azarolus L. RR 1 T
Bupleurum orientale Snogerup RR A ND 1 Crataegus monogyna Jacq. RR 1 T ND
Butomus wmbellatus L. RP 1 H D 2 Crepis foetida I RR A ND
Callipeltis factorovskyi (Eig) RR A D 1 Crepis micrantha Czerep. RR A ND
Ehrend. Crepis prerothecoides Boiss. RR A ND
Callitriche lenisulca Clav. RR H D 2 Crepis pulchra L. RR A ND
Callitriche truncata Guss. RR H ND 2 Crepis zacintha (L.)Babe. O A -l
Campanula damascena Labill. RP 1 EL C ND Crocus cancellatus Herbert RP 1 G ND
Campanula peregrina L. 0 H ND Crocus hermoneus Kotschy RR 1 E G D
Campanula phrygia Jaub. & (0] 1 A ND ex Maw
Spach Crocus vitelinus Wahlenb. O G ND
Campanula sidoniensis Boiss. RR EL A ND Crucianella maritima L; RP C D 2
& Blanche Crypsis acuminata Trin. RR A D 2
Caralluma sinaica (Decne) RP 3 ES C ND Crypsis faktorovskyi Eig RR A D 2
A, Berger Crypsis minuartioides (Bornm.) O El A D 2
Cardopatium corymbosum (L) Pers. RR 1 H D 1 Mez
60 Carex acutiformis EHRH. RR H D 2 Cucumis acidus Jacq. RR H D 1
Carex flacca Schreb. RP H ND 2 | Cupressus sempervirens L. 0] T ND
Carlina racemosa L. 0 A D Cuscuta epilinum Weihb X P
Catabrosa aguatica (L.) Beauv. RR H D 2 Cuscuta gennesaretana Sroelov X EL P
Catapodium marinum (L) RR A ND 2 Cutandia maritima (L.)W. RR A ND 2
Celtis australis L. RP T Barbey
Centaurea scoparia Sieb. RR C ND Cyclamen coum Mill. RP 1 G ND
ex Spreng. Cymbopogon commutatus  (Steud.) RR H ND
Centaurea sinaica DC. RR A ND Stapf
Centaurea speciosa Boiss. RP 1 C ND Cymodocea nodosa (Ucria) 0 Q -l 2
Centaurium erythraea Rafn RP 1 F D Asch.
Centaurium maritimum  (L.) Fritsch RR A D 2 Cymodocea rotundata Ehrenb. RR Q -l
Cephalaria syriaca (L.) Schrad. RP A D 1 & Hemprich
Ceratophyllum submersum L. 0 Q D Cyperus corymbosus Rotb. (0] H D 2
Chorispora purpurascens  (Banks 0 A ND Cyperus dives Rottb. RP H D 2
& Sol.) Eig Cyperus eleusinoides Kunth 0 H ND
Chrozophora oblongijolia  (Delile) Cyperus flavidus Retz. RP H D 2
Juss. RR C ND Cyperus mtidus Lam. 0 H D
Chrozophora plicata (Vahl) Juss,. RR A ND Cyperus papyrus L RR H D 2
Chrysanthemum viscosum - Desf, RP A D Cyperus sharonensts Danin RR EIl H ND
Cirsium alatum S.G. 0 H ND Cytinus hypocistis (L.) L. RP 1 P ND
Gmel.) Bobrov Cytisopsis pseudocytisus ~ (Boiss.) RR C D
Cirsium gaillardoui Boiss. RR EL H D Fertig ;
Cirstum vulgare (Savi) Ten. RR H Dactylorhiza romana (Sebast.) 0 G
Cladium mariscus (L) Pohl RR H D 2 Soo
Clinopodium vulgare L. RR H ND Daucus guttatus Sm. 0 A ‘ND
Colchicum brachyphyllum  Boiss. RR 1 EL G ND 1 Descurainia sophia (L)
& Hausskn, Webb 0 A ND
Colchicum schimpert Janka 0] G ND Dianthus sinatcus Boiss. RP ES C ND
ex Stef. Dichanthium foveolatus (Delile) RR HN D
Cometes abyssinica R. Br. 0 A ND Stapf
Consolida scleroclada (Boiss.) 0 A ND Echinops gamlensis Shmida 0 2 H ND
Schrodgr. Echinops viscosus DC. RR 2 EL H ND
Convoloulus fatmensis Kunze 0 F - Elaeagnus angustifolia L. RR 1 T ND
Convolvulus lanatus Vahl RP 1 C ND Elatine alsinastrum L. 0 Q
Corchorus olitorius L. RR A D 1 Elatine macropoda Guss. RR A ND 2
Corchorus trilocularis L. RR A D 1 Elymus elongatus (Host) RR H D 1
Cordia sinensis Lam. 0 T ND Nevski
Corrigiola litoralis L. 0 F D Enarthrocarpus arcuatus ~ Labill, RR A D 2
Corrigiola palaestina Chaudh. 0] H D Enneapogon desvauxii P Beauv. RR H ND
Corydalis triternata Zucce. RR G ND Enneapogon persicus Boiss. 0 H ND
Crambe orientalis L. 0 H ND Ephedra alata Decne. 0 S D
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Epipactis helleborine

Epipactis veratrifolia

Equisetum ramosissimum
Eremopyrum distans

Eriolobus trilobatus

Erodium subintegrifolium
Eryngium barrelieri
Eryngium maritimum
Euphorbia dendroides
Euphorbia forsskalii
Euphorbia granulata
Euphorbia grossheimii
Euphorbia hirsuta
Euphorbia microsphera
Euphorbia peplis

Euphorbia phymatosperma

Fagonia tenuifolia

Ferula biverticillata
Ferula daninit
Ferula meironensis
Ferula oreinials
Ferula ovina
Ferula sinaica
Fraxinus syriaca
Fuirena pubescens

Gagea villosa

Galium canum

Galium cassium
Galium chaetopodum
Galium hierochuntinum
Galium philistaeum
Galium rivale

Galium spurium
Gastridium ventricosum

Geranium columbinum
Geranium libani
Glaucium arabicum
Glossonema boveanum

Glyceria plicata
Glycyrrhiza glabra
Gomphocarpus sinaicus
Gonocytisus pterocladus
Grewna villosa
Gypsophila pilosa
Gypsophila viscosa
Halodula uninervis

Halophila ovalis

Author Abu
(L.) RP
Crantz

Boiss. RR
& Hohen

Desf. RR
(Koch) RR
Nevski

(Labill.) 0
Roem.

Eig RP
Boiss. RR
L. RP
L. RR
Gay 0
Forssk, RR
Prokh. RR
L RR
Boiss. RR
L. RR
Boiss. 8]
& Gaill.

Steud. RR
& Hochst.
Thieb. RR
Zohary RR
Sp. NOV. 0
L RR
Zohary RP
Boiss. RR
Boiss. RP
(Poir.) RR
Kunth

(M. Bieb.) RR
Duby

Req. 0
Boiss. RR
Rech. f. RR
Bornm. RR
Boiss. RP
(Sm.) RP
Griseb.

L. RR
(Gouan) RR
Schinz & Thell.
L. RR
Davis RP
Fresen. RR
(Decne.) RR
Decne.

(Fries) Fries O
L. RP
Boiss. RR
(Boiss.) SE. RR
Willd. 0
Huds. RR
Murray RR
(Forssk.) RR
Asch.

(R.Br.) RR
Hook. f.

Att End Lf
G

1 G
H

A

1 EL T
El A
H

1 H
S

A

A

A

H

A

A

A

C

1 H
El H

1 El H
El H
El H
H

T

H

G

=
> TIEEE>O0

A
1 EL G
H
C
H
H
C
1 EL S
N
A
A
Q
Q

ecologia mediterranea, tome 28, fascicule 1, 2002

Dyn HabV

ND

ND

Z 77 2 %
vogggEEy & vouvuvgiiovouou

=}

ND
ND

ND

ND

ND
ND
ND

2

2

2

(o8]

Species
Halophila stipulacea

Hammada negevensis
Haplophyllum poorei

Hesperis pendula
Heteranthelium piliferum

Himantoglossum caprinum

Hippocrepis constricta

Hydrocotyle ranunculoides

Hydrocotyle sibthopiotdes
Hymenolobus procumbens

Hyoscyamus albus

Hypericum amblyosepalum

Hypericum hircinum
Hypericum tetrapterum
Hyphagne thebaica

Hypochoeris glabra
Iberis odorata
Iphiona marismortui
Ipomoea sagitiata
Iris atrofusca

Iris atropurpurea
Iris bismarckiana
Iris grant-duffii
Iris haynei

Iris hermona

Iris histrio

Iris loreetii

Iris mariae

Iris petrana

Iris pseudacorus
Iris regis-uzziae
Funcus articulatus
Juncus capitatus
Juncus inflexus
Juncus punctorius
Funcus subulatus
Suniperus oxycedrus
Jurinea stachelinae

Kickxia judaica
Lachnophyllum noeanum
Lactuca aculeata

Lallemantia iberica

Lathyrus cassius
Lathyrus cicera
Lathyrus gleospermus

Lathyrus inconspicuus
Lathyrus lentiformis
Lathyrus nissolia
Lathyrus setifolius

Author
(Forssk)  RR
Asch.

Iljin & RP
Zohary

Towns. RR
DC. RR
(Banks & RR
Sol.) Hochst.
(Bieb.) RR
Spreng.

Kunze RR
L RR
Lam. 0
(L) RR
Fourr.

L. RR
Hochst.
%

Fries RR
(L)) 0
Mart.

L. RR
L. 0
Feinbrun  RR
Poir. RR
Baker RP
Baker RP
Regel RP
Baker RP
Baker RP
Dinsm. RP
Reichenb. f. RP
W. Barbey RP
W. Barbey RP
Dinsm. RR
L. RR
Feinbrun  RP
L. RR
Weigel 0
[ RR
L. £ 0
Forssk. RR
L 0
(DC.) RR
Boiss.

Danin RP
Boiss. RR
Boiss. RP
& Kotschy
(M.Bieb) O
Fisch. &

Mey.

Boiss. RR
L. 0
Warb. & RR
Eig

L RR
Plitm, 0
L. RR
L, 0
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4 A. SHMIDA, O. FRAGMAN, R. NATHAN, Z. SHAMIR, Y. SAPIR '
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Species Author  Abu Att End Lf Dyn HabV Species Author Abu Att End Lf Dyn HabV
Lathyrus spathulatus (M. Bieb.) RP 1 EL H ND Monsonia heliotropioides  (Cav.) RR H ND
Fiori Boiss.
Lathyrus sphaericus Retz. RR A ND Monsonia nivea (Decne.) RR H ND
Launaea spinosa (Forssk) RR S ND Decne.
Sch. Bip. Morettia parviflora Boiss. RR C ND
Lavandula stoechas L. RP 1 C ND 2 Mortcandia sinaica (Boiss.) RR A ND
Lavatera bryoniifolia Mill. RR 1 S ND Boiss.
Leersia hexandra Sw. RR H D 2 Moringa peregrina (Forssk) RR 1 T ND
Legousia hybrida (L) 0 A ND Fiori
Delarbre Mosheovia galilaea Eig RR EL A ND 1
Leopoldia deserticola (Rech.f) X G D Myagrum perfoliatum L. RR A ND 1
Feinbrun Myosurus mintmus L RR A ND 2
Lepidium aucheri Boiss. 0 A -l Myriophyllum spicatum L. RR H ND 2
Lepidium latifolium L. RR H D 1 Myrrhoides nodosa (L.) RR A ND
Lilium candidum L. RR 2 G ND Cannon
Limonium graecum (Poir.) RR H ND 2 Najas minor All 0 A D 2
0. Kuntze Narcissus serotinus L. RR 1 G ND 2
Linaria pelisseriana (L)Mill. RR A D 2 | Neotinea maculata (Desf.) RR G ND
62 Linaria triphylla (LOyMill. O 1 A D 1 Stearn
seeen Lindenbergia sinaica (Decne) O C ND Nigella migellastrum (L)Wilk. O A ND
' Benth. Nigella segetalis M. Bieb. 0 A ND
Linum maritimum T 0] H D 2 Nonea melanocarpa Boiss. RR A ND
Lisaea strigosa (Banks& O A ND Nuphar lutea L)Sm. RR 2 H ND 2
Sol.) Eig Nymphaea nauchali Burm. f. 0] 2 H D 2
Lloydia rubroviridis (Boiss. & O G ND Qenanthe fistulosa L. RR H D 2
Sol.) Eig Qenanthe pimpinelloides L. 0 H D 2
Lobularia libyca (Viv.) RR A ND Ogastemma pussillum (Coss. 0] A ND
Meissn, & Dur.)
Logflingia hispanica L RR A ND Brummitt
Loliwm persicum Boiss. RR A ND 1 Oldenlandia capensis L. RR A D 2
& Hohen Onopordum macrocephalum Eig 0 EL H D
Lotus cytisoides L, RR cC D 2 Onosma gigantea Lam. RR 1 H D 1
Lotus glaber Mill. RP H D 2 Ophioglossum lusitanicum L. RR H ND 2
Lotus glinoides Delile RR A ND Ophioglossum polyphyllum A.Braun O H ND
Lupinus luteus L RP A D Ophrys apifera Huds. RP 1 G ND
Lupinus micranthus Guss. RP A D 2 Ophrys tricolor Desf. RP 1 G ND
Lycium depressum Stocks 0 S ND Orchis coriophora L. 0 G ND
Lysimachia dubia . Sol. RR A D 2 Orchis israglitica Baumann RP EI G ND
Lythrum borysthenicum  (Schrank) O A D & Dafni
Litv. Orchis ttalica Poir. RP 1 G ND
Maerua crassifolia Forssk. 0 I' ND Orchis laxiflora Lam. RP 1 G D 2
Malva neglecta Wallr. RR A ND Orchis punctulata Steven RR *G ND
Maresia nana (DC.) RR A ND ex Lindl.
Batt. Orchis syriaca Boiss. & Bal. O G -
Matthiola arabica Boiss. 0 H ND Origanum ramonense (Lam.) RR EI C ND
Medicago constricia Durleu RR A ND Sweet
Medicago ttalica Fiori RR A D 2 Ornithogalum fuscescens  (L.) Sweet RR EL G D 1
Medicago murex Willd. RR A D Orobanche lavandulacea  Delile RR 1 P ND
Melilotus elegans Salzm. 0 A ND Orobanche palaestina Less RR 1 P ND
Melilotus italicus (L.)Lam. RR A ND Orobanche pubescens Sm. RR P ND
Mentha aquatica L. RP H ND Oxystelma esculentum 0 A D
Mericarpaea ciliata (Banks RR A D 1 Paconia mascula (L.)Boiss. RR 2 H ND
& Sol.) Eig Paliurus spina-christi Boiss. RR 1 S D
Michauxia campanuloides 1'Her RP 2 H ND Papaver decaisnei Tausch 0 A ND
Minuartia globulosa (Labill.) RR A ND Parapholis filiformis (Banks RR A ND
Schinz & & Sol.) Fedtsch.
Thell. Paronychia echinulata L. RR A D 2
Moenchia erecta L)P RR A ND Paronychia palaestina L; RR ES C D 2
Gaertn. Pentatropis nivalis (DC.) RR V ND
Momordica balsamina L. RR vV D Alef.
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Species

Periploca graeca
Petrorhagia arabica
Phlomis plarystegia

Phlomis pungens
Phloms syriaca
Phyllitis sagittata
Phyllitis scolopendrium
Picris cyanocarpa

Pimpinella corymbosa

Plantago chamaepsyllium
Plantago crassifolia
Platanthera chlorantha
Platanus orientahs

Poa nemoralis
Polygonum acuminatum
Polygonum lanigerum
Polygonum maritimum
Polygonum senegalense
Populus euphratica
Potamogeton berchtoldsi
Potamogeton crispus
Potamogeton filiformis

Potamogeton pectinatus
Potamageton perfoliatus
Potamogeton trichoides
Potentilla reptans
Prunus ursina
Psilliostachys spicata
Preridium aquilinum
Preris vittata
Prerocephalus pulverulentus
Puilostemon chamaepeuce
Puccinellia distans

Ranunculus
constantinopolitanus
Ranunculus lateriflorus
Ranunculus saniculifolius
Ranunculus sceleratus
Ranunculus sphaerospermus
Reichardia intermedia
Rheum palaestinum

Rhus pentaphylla
Rochelia disperma
Romulea columnae
Rosa phoenicia
Rubia tinctorum

Rumex cassius

Rumex rothschildianum
Rumex tuberosus
Ruppia maritima

Salix pedicellata
Salsola oppositifolia
Salsola orientalis

Author

L. 0
Boiss. (0]
(M. Bieb.) RR
Car. & Gra

O. Schwarz RP
Kollm. (6]
Boiss. 0
Boiss. RR
Boiss. RR
& Hausskn.
Kollm., RR
& Shmida

L. 0
L. RP
Willd. RR
Olivier RP
Danin RR
Loisel RR
Danin RR
Lehm. RR
L. RP
Reichenb. RP
Eig RR
L. 0
Stapf & RR
C.E. Hubb

Parl. RR
Mill. RR
(L.) Heynh. RR
Schlecht. 0
Lam. RP
L. RR
Decne. 0
Boiss. 0
L. RR
Trin. 0
Jaub. 0
& Spach
(Lehm.) RR
DC.

Boiss. RR
Boiss. RR
L. RR
L. RR
Boiss. RR
Fisch. RP
&. Mey.

Bertol. 0
Boiss. RR
Boiss. 0
Forssk. RP
Banks 0
& Sol.

Boiss. RR
Sam. RR
Boiss. RR
Boiss. RR
Pourr. 0
DC. 0
Delile 0
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Salsola soda
Salvadora persica
Salvia ceratophylla
Salvia eigit

Salvia multicaulis
Salvia palaestina
Salvia sclarea

Salvia syriaca
Sambucus mgra
Sarcocornia fruticosa
Sarcocornia perennis
Satureja thymbrifolia
Saxifraga hederacea
Saxifraga tridactylitis

Scaligeria hermonis
Scandix australis
Scandix palaestina

Scandix stellata

Schoenus nigricans

Scilla cilicica

Scleranthus orientalis
Scorzonera pusilla
Scrophularia hierochuntina
Scrophularia macrophylla
Scrophularia xylorrhiza

Secale montanum
Sedum litoreum
Sedum palaestinum
Seetzenia lanata
Senna alexandrina

Stlene grisea
Stlene italica

Stlene macrodonta
Silene modesta
Stlene oxyodonta
Silene papillosa
Stlene sedoides

Silene swertitfolia

Silene tridentata
Sison exaltatum

Sisymbrium orientale
Sisymbrium runcinatum
Solanum incanum
Solenostemma arghel
Sonchus suberosus
Sparganium erectum
Spirodela polyrhiza

Author

L. RR
L. RR
Kar. & Kir. O
Boiss. RR
(L.) Pennell O
Bornm. RP
Post RR
Feinbrun  RP
Heyne RR
Mout. RR
Blume RR
(DC.) Vatke O
I. RR
(Banks RR
& Sol.)

Nevski

(Boiss.) RR
Bark.

(Sm.) RR
Griseb.

(Forssk.)  RR
Stapf

Lam. 0
DC. RR
Post RP
Schlecht. 0
All. RR
Snogerup  RP
L. RP
(Eig) RR
Ehrend.

Clav. RR
Guss. RR
Labill. RR
L. RR
Jaub. X
& Spach

Boiss. RR
& Blanche
(Decne.) RP
A. Berger
(L)Pers. O
EHRH. RP
Schreb. RR
L. 0
(L) RR
Beauv.

(L) RR
C. E. Hubb.

L. RR
Sieb. RR
ex Spreng.

DC. RR
Boiss. RR
Rafn RR

(L.) Fritsch O
(L.) Schrad. RP

L. RR
(Banks RR
& Sol.) Eig
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Species Author Abu Att End Lf Dyn HabV Species Author Abu Att End Lf Dyn HabV
Stachys arvensis (Delile) RR A D Trigonella spicata Sroelov RR A ND
Juss. Trigonella spruneriana (L)W, 0 A ND
Stachys longispicata (Vahl) Juss. RR H ND 2 Barbey
Stachys spectabilis Desf. 0 H -1 2 | Triplachne nitens Mill. RR A ND 2
Stachys zoharyana S.G. 0 El A ND Tripleurospermum oreades  (Steud.) ~ RR H ND
Gmel.) Bobrov Stapf
Stipagrostis drarii Boiss. 0 H ND Tuberaria gunata (Ueria)  RR A D 2
Suaeda monoica (Savi) Ten. RP s D o Asch.
Suaeda palaestina (L)Pohl RR EL C D Tulipa biflora Ehg::;mh RR G ND
gﬁﬁ p ‘i”d"‘” Ié;m g é g : Turgenia latilia Roth.  RR A ND 1
e, =2 m r
. @ tina un
Suaeda vermiculata Janka RR c D T;”;ha o Sy i o
PP . Ulmus minor Lam. RR T D
Syringodium isoetifolium  R. Br. 0 Q -l Theitecs Msoiansie L. 0 H ND
Tanacetum negevem:s (Boiss.) RR El C ND Utricularia exoleta Danin 0 Q -1
o Schrodgr. Valantia muralis L)L RR A ND 2
64 Tephrosia nubica Kunze O c D Valerianella carinata (Boiss) O A ND
Tetragonolobus requiensi ~ Vahl RP A ND 1 Fertig
htdald Teucrium montbreti E RR C ND Valerianella echinata (Sebast) RR A ND
Teucrium parviflorum E: RR H D 1 Soo
Teucrium procerum Lam. RR 1 H D 2 | Valerianella oxyrrhyncha  Sm. RR A ND
Teucrium scordium L. RR H D 2 Valerianella sclerocarpa (L.)Webb RR A ND
Teucrium spinosum Chaudh. RR A D 1 Velezia fasciculata Boiss. 0 A ND 2
Thalictrum isopyroides Zucc. 0 H ND Verbascum berytheum (Delile) 0 ES H D 2
Thelypteris palustris L. 0 H D 2 Stapf
Thymelasa gussonei (Willd.) 0 A ND Verbascum caesareum Shmida RR 1 EL H ND
Roth Verbascum galilaeum DC. RP 1 EL H ND 1
Thymus bovei L. RR C ND Verbascum qulebicum L. RR 1 EL H ND
Tolpis barbata Jacq. RR A ND 2 | Veronicaanagalloides L. RR Q ND
Tordylium syriacum L. X A D l’?mm petica Guss. RR A ND
Trachomitum venetum ~ Crerep.  RR 1 H D § | Vewmeby L0 T ND
Tragopogon collinum Boiss. RR H ND o s o
Tribulus bimucronataus L. RR A ND T f}";fb*‘“ il 8 x %D !
Tribulus pesiandrus (L) Babe. RR A Vicia esdraclonensis Bois. O B A D 1
Trifolium angustifolium Herbert 0O A D Vicis Birlerists Decxie. RR Bl A ND 1
Trifolium billardieri - Kotschy 0 ES A D Vicia lathyroides (L) Cranz RR A ND
- , ex Maw Viola modesta Boiss. RR A ND
Trifolium grandiflorum Wahlenb. RP 1 A ND & Hohen
Trifolium hirtum L. 0 A ND Wolffia arrhiza Desf, RR .Q D 2
Trifolium salmoneum Trin. RR EL A D Xeranthemum cylindraceum (Koch) RR A ND
Trifolium suffocatum Eig RR A D Nevski i
Trigonella astroites (Bornm.) RR A ND Ziziphora tenuior (Labill.) 0 A ND
Mez Roem.
Trigonella hamosa L. 0 A - Ziziphus nummularia Eig 0 T ND
Trigonella noeana Weihb 0] A Zoegea purpurea Boiss. 0 A ND
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