
THE FLORISTIC diversity data of the Zerhoun region of Morocco are old and fragmentary. 
This study sets out to document the region’s floristic composition and update the list 

of wild plants present. In total, 57 stands of 400 m2
 (20 m x 20 m) were surveyed to assess 

their floristic composition, which represents the vegetation diversity in the study area. In 
total, 407 taxa (species and subspecies) of vascular plants were recorded, representing 257 
genera in 67 families, of which 16 species distributed among 10 families were considered 
new additions to the flora of Zerhoun. The most common families were Asteraceae, Fabaceae, 
Poaceae, Lamiaceae, Apiaceae, Caryophyllaceae, Rubiaceae, Brassicaceae, Geraniaceae, and 
Asparagaceae. Of the 257 total genera, the highest number of species belonged to Trifolium 
and Teucrium. Therophytes, hemicryptophytes, and phanerophytes were the most common 
biological types. The updated list of Zerhoun’s flora will serve as the foundation for future 
research and a general baseline for establishing conservation action plans appropriate to the 
environmental sustainability of the region.
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Introduction                                                                              

In continental North Africa, Morocco’s botany 
is among the most well-investigated (Fennane et 
al., 1999; Fennane & Ibn Tattou, 2005; Fennane 
et al., 2007, 2014; Dobignard & Chatelain, 2010–
2013). It occupies an important place among 
Mediterranean countries because of the large 
number of species of vascular plants that it hosts, 
as well as its high percentage of endemic species 
(Médail & Quèzel, 1997). About 18% of the plant 
diversity in the Mediterranean basin can be found 
in Andalusia (the southern half of the Iberian 
Peninsula) and northwest Africa (Morocco) 
(Molina-Venegas et al., 2013). According to the 
most recent study of Morocco’s vascular flora, 
the country is estimated to support approximately 
5,211 taxa (species and subspecies), of which 
approximately 17% are endemic (Fennane & 
Ibn Tattou, 2012; Dobignard & Chatelain, 2013; 

Fennane, 2021). The exceptional plant diversity 
in Morocco can be explained by the country’s 
geographical position and its varied topography, 
geology, ecoregion, and Mediterranean bioclimate 
(ranging from humid to Saharan). 

Although a comprehensive estimate of the 
plants of Morocco was made only a few years ago, 
Fennane & Ibn Tattou (2012) and others believe 
that additional research into the floral composition 
of each of the 11 phytogeographic divisions 
(Fennane & Ibn Tattou, 1998) is necessary. This 
research should consider the precision of inventory 
counts, the systematic value of various taxa, their 
geographic distribution, ecology, biology, etc. 
(Benkhnigue et al., 2010, 2022; Fennane & Ibn 
Tattou, 2012; Khamar et al., 2022). 

Therefore, to compile a botanical inventory of 
the so-called “transitional zones” that lie between 
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the 11 different Moroccan phytogeographic 
sectors that Fennane & Ibn Tattou (1998, 2005) 
have mapped, the Zerhoun region, a small 
portion of North Atlantic Morocco (called Man-
1), was chosen as a model due to its position as 
an intermediate zone between the Rif (R) and the 
Middle Atlas (MA) on one hand and the Eastern 
Morocco plateaus (Op) and Gharb plain (Man-2) on 
the other. In addition, to the best of our knowledge, 
no strictly botanical study has been conducted in 
the Zerhoun area beyond the works of Sauvage 
(1933) and Emberger (1939). The most recent 
information on the region’s inventoried vegetation 
is a list of 111 medicinal plants that are utilized by 
locals in traditional herbal medicine (Slimani et al., 
2016). Given all of these considerations, additional 
floristic work is required to fill the gaps in our 
knowledge of this region’s flora. 

This study aims to provide an updated floristic 
list for the Zerhoun region along with a quantitative 
analysis of its floristic characteristics, biological 
life forms, and geographical distribution.

Materials and Methods                                                      

Study area
The study was conducted in the Moulay Driss 

Zerhoun region, about 25 km north of Meknes and 

60 km west of Fez (Fig. 1). It is also about 4 km 
away from the old Roman city of Volubilis. The 
study region is at 34°03′21′′ North and 5°31′06′′ West 
and spanned an area of 55,800 ha. Administratively, 
it is considered part of the Wilaya of Meknes and 
is surrounded by the provinces of Sidi Kassem and 
Taounate to the north, the region of Dkhissa to the 
south, the province of Zouagha Moulay Yaakoub to 
the east, and the area of Ain Jema to the west (DPAM, 
2013). 

The climate in the Zerhoun region is typically 
Mediterranean, with very hot, dry summers 
and mild winters (Fig. 2). In total, 90% of the 
precipitation occurs between November and April. 
The yearly average rainfall ranges from 580–770 
mm. The mean annual minimum and maximum 
temperatures are 11°C and 28°C, respectively 
(CCA 2018; Kmoch et al., 2018; Infoclimat, 
2022). The relative humidity ranges from 75.12% 
in January to 48.33% in August (Climate-Data, 
2022). 

The Zerhoun massif has the general form of 
a monoclinal structure that dips to the north. The 
massif’s altitude is varied, from the fertile plain 
west of Moulay Idriss Zerhoun (at an elevation of 
less than 300 m) to the almost 1000-m summit of 
Jbel Zerhoun.

Fig. 1. Map of location of Moulay Driss Zerhoun region

 

Fig. 1. Map of location of Moulay Driss Zerhoun region
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Fig. 2. Ombrothermic diagram of the city of Zerhoun based on data from 1991-2021 (modified after 
Climate-data, 2022)

Fig. 2. Ombrothermic diagram of the city of Zerhoun based on data from 1991-2021 (modified after Climate-
data, 2022)

The Zerhoun mountains are located within 
the territory of the pre-Rif wrinkles, which 
are located at the top of the middle Lias in the 
continental platform that surrounds the Hercynian 
reliefs in the center of Morocco (Dresch, 1930). 
This Jurassic series, which is characterized by 
mostly carbonate sedimentation, is completed 
by marlstone, limestone, and dolomite. Through 
the Moulay-Idriss fault, this structure connects 
to the Miocene or Jurassic of Fert et Bir, which 
is located to the north (Haddaoui et al., 1997). 
Sandstones with coarse grains that are cemented 
with carbonate are called Zerhoun sandstones 
(Harmouzi, 2010).

Methods
Sampling and data collection
To identify all of the plant species represented 

in the study region, the stratified sampling 
method was adopted. Surveys were accompanied 
by records of all ecological and phytosociological 
observations. The inventory and phytosociological 
study of the Zerhoun Massif plant species were 
conducted during March, April, May, and June 
2022 at a rate of one week per month. Three 
factors—geology, exposure (north or south), 
and vegetation facies—were used to create 
the distinct strata. A total of 57 floristic stands 

were surveyed (Fig. 3). Each floristic survey 
was conducted over a quadrat of 400 m2 (20m 
x 20m). The geographical coordinates of the 
stands were recorded with GPS (Table 1). Plant 
identification was confirmed with the help of 
Practical Flora of Morocco (Fennane et al., 1999, 
2007, 2014) and New Flora of Algeria and the 
Southern Desert Regions (Quèzel & Santa, 1962, 
1963). The life form spectrum of the recorded 
species was defined according to Raunkiaer’s 
classification system (1934). The nomenclature 
of plant taxa follows the International Plant 
Names Index (IPNI, https://www.ipni.org/), the 
Synonymic Index of the Flora of North Africa 
(Dobignard & Chatelain, 2010–2013), and the 
APG IV (Angiosperm Phylogeny Group, 2016). 
The determination of species as strictly endemic 
to Morocco or sub-endemic taxa that are common 
in neighboring countries was conducted per the 
Chorological Inventory of Vascular Plants of 
Morocco (Fennane & Ibn Tattou, 2005; Ibn 
Tattou & Fennane, 2008) and the Catalog of 
Endemic, Rare or Threatened Plants in Morocco 
(Fennane & Ibn Tattou, 1998). The conservation 
status of each taxon was noted according to the 
Red Book of the Vascular Flora of Morocco 
(Fennane, 2021). 
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TABLE 1. Geographic coordinates, altitude, and type of substrate of the various surveys of Zerhoun region
Relevée GPS coordinates Altitude (m) Substrate
R1 34°1’35”N, -5°29’43”W 895 Limestone
R2 34°1’27”N, -5°31’40”W 741 marl-limestone
R3 34°1’25”N, -5°31’56”W 699 marl-limestone
R4 34°4’33”N, -5°33’15”W 387 Clay
R5 34°2’11”N, -5°29’32”W 826 Limestone
R6 34°2’8”N, -5°29’44”W 897 Limestone sandstone
R7 34°1’53”N, -5°30’18”W 971 Limestone
R8 34°1’54”N, -5°31’18”W 978 Limestone sandstone
R9 34°1’48”N, -5°31’23”W 871 Limestone sandstone
R10 34°1’55”N, -5°30’20”W 949 Limestone sandstone
R11 34°4’33”N, -5°27’29”W 713 Limestone sandstone
R12 34°3’49”N, -5°24’55”W 758 Limestone sandstone
R13 34°0’27”N, -5°23’44”W 1053 Limestone sandstone
R14 34°0’35”N, -5°24’11”W 975 Limestone
R15 34°0’29”N, -5°24’14”W 1009 Limestone
R16 34°0’54”N, -5°24’22”W 787 Limestone
R17 34°0’21”N, -5°24’26”W 822 Limestone sandstone
R18 34°0’9.5”N, -5°25’20”W 932 Sandstone and marl-limestone
R19 34°1’10”N, -5°25’43”W 782 Sandstone and marl-limestone
R20 34°1’33”N, -5°33’12”W 608 Limestone sandstone
R21 34°1’26”N, -5°32’23”W 678 Limestone sandstone
R22 34°1’25”N, -5°32’2”W 693 Limestone
R23 34°0’45”N, -5°28’28”W 707 Limestone
R24 34°0’12”N, -5°27’22”W 866 Limestone
R25 34°0’15”N, -5°27’30”W 808 Limestone
R26 34°0’14”N, -5°27’38”W 767 Limestone
R27 34°8’50”N, -5°32’3”W 749 Limestone
R28 34°1’11”N, -5°29’4”W 929 Limestone
R29 34°2’5”N, -5°29’56”W 671 Limestone
R30 34°3’11”N, -5°30’36”W 706 Limestone
R31 34°3’8”N, -5°30’29”W 759 Limestone
R32 34°3’2”N, -5°30’17”W 764 Limestone
R33 34°3’1”N, -5°30’13”W 658 Limestone
R34 34°3’50”N, -5°30’4”W 829 Limestone
R35 34°2’43”N, -5°30’9”W 820 Limestone
R36 34°2’33”N, -5°30’5”W 544 Limestone
R37 34°4’3”N, -5°31’24”W 851 Limestone
R38 34°1’18”N, -5°33’31”W 520 Limestone
R39 34°2’37”N, -5°28’42”W 874 Limestone
R40 34°3’41”N, -5°28’55”W 626 Limestone
R41 34°2’57”N, -5°29’6”W 758 Limestone
R42 34°3’11”N, -5°28’57”W 617 Limestone
R43 34°1’36”N, -5°33’59”W 656 Limestone
R44 34°3’30”N, -5°30’21”W 660 Limestone
R45 34°3’26”N, -5°30’18”W 695 Limestone
R46 34°5’5”N, -5°26’32”W 591 Limestone
R47 34°3’3”N, -5°22’51”W 645 Limestone
R48 34°4’34”N, -5°27’9”W 884 Limestone
R49 34°1’12”N, -5°29’1”W 929 Limestone
R50 34°1’13”N, -5°28’53”W 955 Limestone
R51 34°0’2.7”N, -5°26’35”W 922 Limestone
R52 34°0’0.1”N, -5°26’32”W 980 Limestone
R53 34°0’0.5”N, -5°26’11”W 895 Limestone
R54 34°0’38”N, -5°26’27”W 409 Marl-limestone
R55 34°3’36”N, -5°22’29”W 605 Marl-limestone
R56 34°5’13”N, -5°26’30”W 687 Marl-limestone
R57 34°4’31”N, -5°27’19”W 661 Marl-limestone
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Fig. 3. Location map of 57 floristic surveys of Moulay Driss Zerhoun region (geographic coordinates 
for each survey are indicated in the Table 1).

Fig. 3. Location map of 57 floristic surveys of Moulay Driss Zerhoun region (geographic coordinates for each 
survey are indicated in the Table 1)

Results                                                                             

Floristic analysis
The floristic diversity of the Zerhoun massif 

is documented in Table 2. This list begins 
with Pteridophytes, then Gymnospermae, and, 
finally, Angiospermae. Within these groups, the 
systematic order of the families follows that of 
Practical Vascular Flora of Morocco (Fennane 
et al., 1999, 2007, 2014). Within each family, 
taxa are organized alphabetically. For each 
taxon, the accepted scientific name, life forms, 
and soil type in which it was found, as well as its 
range in Morocco’s geographical divisions, are 
listed (Fennane et al., 1999, 2007, 2014). 

A total of 407 taxa (including species and 
subspecies) distributed over 257 genera and 67 
families were recorded in the Zerhoun Massif 
region (Tables 2, 3). The analysis of flora 
showed a comparatively higher representation 
of Angiospermae species (400), followed by 
Pteridophytes (6) and Gymnospermae (1). Of 
these, Asteraceae was the most speciose family 
(50 taxa), followed by Fabaceae (47 taxa), Poaceae 

(39 taxa), Lamiaceae (25 taxa), Apiaceae (23 
taxa), Caryophylaceae (19 taxa), Rubiaceae (13 
taxa), Brassicaceae (12 taxa), Geraniaceae, and 
Asparagaceae (10 taxa each). The least speciose 
families were  Plantaginaceae and Boraginaceae 
(9 taxa each), Cistaceae and Ranunculaceae (8 
taxa each), Crassulaceae and Rosaceae (7 taxa 
each), Asplinaceae, Gentianaceae, Hypericaceae, 
Linaceae, and Polygonaceae (5 taxa each), 
Amaryllidaceae, Orchidaceae, Oleaceae, 
Papaveraceae, Solanaceae, and Urticaceae 
(4 taxa each), Asplinaceae, Gentianaceae, 
Hypericaceae, Linaceae, and Polygonaceae (3 
taxa each), 10 families with 2 taxa each, and a 
further 23 families that were each represented by 
one species. 

Of the 257 genera identified, Trifolium (8 
species), Teucrium (7 Species), Ononis and 
Silene (6 species each), Asparagus, Eryngium, 
Erodium, Lotus, Galium, Geranium, and Filago 
(5 species each), and Cistus, Euphorbia, and 
Stachys (4 species each) were the richest genera. 
The remaining 240 genera were represented by 
1 to 3 species. 
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TABLE 3. Summary of floristic diversity of the Zerhoun region, Morocco 

Pteridophytes Gymnospermae Angiospermae

Number % Number % Number % Total

Families 4 5,97 1 1.49 62 92.54 67

Genres 4 1.55 1 0.4 252 98.05 257

Species 6 1.47 1 0.24 400 98.28 407

The listed taxa (species and subspecies) in 
this study (407 taxa) represented about 7.81% of 
the total vascular flora of Morocco (Fannane & 
Ibn Tattou, 2012; Dobignard & Chatelain, 2013); 
their genera (257) represent 26.19% and their 
families represent 43.22%  (Table 4).

The life form spectrum and the percentages 
of the total life forms found in this study are 
shown in Fig. 4. In this study, five different life 
forms were recorded: Therophytes (201 taxa, 
corresponding to 49.39% of the total inventoried 
flora), hemicryptophytes (66 taxa, 16.21%), 
phanerophytes (51 taxa, 12.53%), geophytes 
(46 taxa, 11.3%), and chamaephytes (43 taxa, 
10.57%). 

Floristic Notes 
The field surveys conducted during this study 

allowed the discovery of several floristic novelties 
or confirmations for North Atlantic Morocco 
(Man) representing 16 taxa: Bromus madritensis, 
Pistacia saportae, Bunium atlanticum, Thapsia 
meoides, Scorzoneroides muelleri, Tragopogon 
dubius, Lithodora fruticosa, Alyssum alyssoides, 
Arabis hirsuta, Diplotaxis tenuifolia, Hypericum 
callithyrsum., Stachys saxicola subsp. 
villosissima, Teucrium chamaedrys, Rumex 
acetosa, Euphorbia dracunculoides subsp. 
glebulosa, and Biscutella pseudolyrata. Of 
these, 14 taxa are newly recorded for the named 
phytogeographical division, and Biscutella 
pseudolyrata, an endemic species recently 
described in Morocco by Vincent et al. (2019), is 
newly recorded for the study area (Man-1, sensu 

Fennane & Ibn Tattou, 1998). The occurrence 
of one taxon, Euphorbia dracunculoides subsp. 
glebulosa, which was cited as doubtful (Fennane 
et al., 2007) was confirmed. All of these results 
align with Fennane & Ibn Tattou’s (2012) and 
Khamar et al.’s (2021, 2022) suggestion to 
specify the distribution of some taxa in North 
Atlantic Morocco.

Extinction threats assessment
The conservation status of the inventoried 

flora in the study area was determined with 
criteria from the Red Book of Moroccan Flora 
(Fennane, 2021) and the Catalog of Endemic, 
Rare or Threatened Plants in Morocco (Fennane 
and Ibn Tattou, 1998). Of the 407 species taxa of 
Zerhoun, 12 (7.6%) are threatened according to 
IUCN Red List criteria. However, most of these 
are Least Concern (low risk of extinction) (376). 
Of the remainder, 19 (14.6%) were assessed as 
non-applicable (12 taxa), near-threatened (5 
taxa), or data deficient (2 taxa) (Table 5). 

Given that the categorization of risks was 
done at the national level rather than the local 
level, the high number of taxa listed as Least 
Concern does not accurately reflect the threats 
facing each species in the study area (Fennane, 
2021). Gathering as much information as 
possible on the ecology, biology, geographical 
distribution, and environmental effects on the 
population dynamics of endangered plant species 
is one of the most effective ways to assess these 
species in the study area.

TABLE 4. Comparison of floristic diversity in Zerhoun region in the present study to the floristic diversity in the 
entire country of Morocco

Location Number of families Number of genera Number of species

Moulay Driss Zerhoun 67 257 407

Morocco (Fennane and Ibn Tattou 2012) 155 981 5211

Percentage % 43.22 26.19 7,81
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TABLE 5. Number of species by threatened categories 
and their percentage (DD: Data 
Deficient. LC: Least Concern (low risk 
of extinction). NA: Not applicable. CR: 
Critically endangered. EN: Endangered. 
VU: Vulnerable. NT: Near Threatened 
(near the threshold of the threatened 
categories or may be threatened if 
conservation measures are not taken)

Category Number of taxa %
CR 4 1,0%
EN 5 1,2%
VU 3 0,7%
NT 5 1,2%
DD 2 0,5%
LC 376 92,4%
NA 12 2,9%

 

Therophytes
49%

Phanerophytes
13%

Chamephytes
11%

Hemicriptophytes
16%

Geophytes
11%

Fig. 4. Life form spectrum of the recorded species in Zerhoun massif region Morocco
Fig. 4. Life form spectrum of the recorded species in 

Zerhoun massif region Morocco

Endemic taxa richness
One of the most important factors in determining 

the level of floristic diversity in a region is whether 
or not it has any endemic species. In terms of 
endemicity, among the 407 species inventoried 
in Zerhoun, 36 taxa representing 19 families are 
endemic (Tables 3 and 6). These strictly endemic 
or sub-endemic taxa, which are shared with 
neighboring countries, are distributed as follows: 
15 taxa (44%) are strictly endemic to Morocco (E); 
5 taxa (15%) are endemic to Morocco and Algeria 
(EA); 4 taxa (26%) are endemic to Morocco and the 
Iberian Peninsula (EI ); 10 taxa (9%) are endemic to 
Morocco, Algeria, and the Iberian Peninsula (EIA); 
1 taxon (3%) is endemic to Morocco and the Canary 
Islands (EC); and 1 taxon (3%) is commonly 
endemic to Morocco, Algeria, the Canary Islands, 

and the Iberian Peninsula (EIAC). 

Discussion                                                                               

A floristic inventory is a key resource for 
understanding the plant diversity of a specific 
geographic area. It also plays an essential role in 
the process of formulating effective management 
policies to preserve a region’s biodiversity.

Although Moroccan flora is among the best 
studied in the Mediterranean basin, there are 
still gaps in our understanding of it. These gaps 
manifest in our lack of current information about 
the abundance or distribution of species in different 
phytogeographic divisions (Fennane & Ibn Tattou, 
2012; Essokne et al., 2018; Garcin, 2019; Koch & 
Lemmel, 2019; Vicente et al., 2019; Chatelain et al., 
2020; Homrani-Bakali & Peltier, 2020; Homrani-
Bakali & Susanna, 2021; Khamar et al., 2017, 
2021, 2022). In reviewing the relevant literature, 
to date, there is no comprehensive and updated list 
of the plant species native to the Zerhoun region 
(Sauvage, 1933; Emberger, 1939). The Zerhoun 
region represents a very small portion of the 
phytogeographic sectors that comprise the North 
Atlantic phytogeographical region (Man, sensu 
Fennane & Ibn Tattou, 1998). Therefore, one of 
the more significant results of this study is the first 
catalog of the vascular plant species of Zerhoun, 
their geographical distribution, and the floristic 
diversity analysis. 

From a floristic perspective, the richness of 
a region’s flora is represented by the N/A ratio as 
it is measured in terms of the total number (N) of 
taxa that are present in relation to the total area (A). 
According to this ratio, the Zerhoun region exhibited 
a floristic richness of 7.2 x 10-3 taxa per hectare. 
This study affirms that the study area supports some 
of the richest flora of Morocco, considering its 
relatively small area compared to that of the country 
overall, as it represents about 0.07% of the total 
area of Morocco. The significant floristic diversity 
found in the Zerhoun region can be attributed, on 
one hand, to its transitional altitude, differences in 
topography (open, shallow valleys and mountains), 
slopes, habitat, and climatic conditions and, on the 
other hand, to its geographical position in a specific 
transition zone between the phytogeographic zones 
represented by the Rif Mountains in the north and 
the Middle Atlas Mountains in the south, as well as 
between the Eastern Morocco plateaus in the east 
and the North Atlantic region in the west.
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TABLE 6. List of endemic and rare species recorded in Zerhoun region (Abbreviations: Endemism: E: endemic 
to Morocco. EI: endemic to Morocco and the Iberian Peninsula. EA: endemic to Morocco and Algeria. 
EIA: endemic to Morocco Algeria and the Iberian Peninsula. EM: endemic to Morocco and Mauritania. 
EC: endemic to Morocco and the Canary Islands.?: doubtful)

Family Species Endemics Rarity

Apiaceae 
Conopodium majus RR
Thapsia meoides R?
Modesciadium involucratum E

Asparagaceae Asparagus latissimus EA
Ornithogalum umbellatum ??

Asteraceae

Calendula mesulii E
Calendula stellata R?
Cirsium ducellieri E RR
Cynara humilis EIAC?
Filago duriaei EIA R
Pulicaria paludosa EI

Boraginaceae Lithodora fruticosa R

Brassicaceae

Alyssum alyssoides R
Arabis hirsuta RR
Biscutella pseudolyrata E
Diplotaxis tenuifolia RR
Diplotaxis tenuisiliqua EA
Ceratocnemum aphanoneurum E

Campanulaceae 
Campanula lusitanica EI
Feeria angustifolia E

Caprifoliaceae Valeriana macrosiphon EIA

Caryophyllaceae
Dianthus lusitanus EIA
Dianthus sylvestris subsp. longibracteatus E R
Herniaria hirsuta R

Convolvulaceae Convolvulus sabatius Subsp. mauritanicus EA

Crassulaceae 
Sedum wilczekianum E RR
Sedum modestum E
Sedum mucizonia EIA

Euphorbiaceae Euphorbia segetalis RR

Fabaceae 
Coronilla viminalis EC
Ononis jahandiezii E RR
Ononis thomsonii E

Gentianaceae Erodium alnifolium RR
Hypericaceae Hypericum callithyrsum EI RR
Iridaceae Romulea columnae. RR

Laniaceae

Origanum compactum EI
Stachys saxicola subsp. villosissima E RR
Teucrium barbarum E R
Teucrium decipiens E
Thymus bleicherianus EA? RR

Liliaceae Gagea durieui EIA
Linaceae Linum tenue EIA
Malvaceae Malva hispanica EIA
Orchidaceae Ophrys fusca subsp. durieui (Rchb.f.) Soó RR
Papaveraceae Rupicapnos africana EIA

Plantaginaceae
Chaenorhinum villosum EIA
Linaria tristis subsp. pectinata E R

Polypodiaceae Polypodium vulgare RR
Rubiaceae Galium bourgaeanum EA
Thymelaeaceae Thymelaea salsa EIA
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Regarding the life form spectrum, the Zerhoun 
flora is grouped into five life forms (therophytes, 
hemicryptophytes, phanerophytes, geophytes, and 
chamaephytes). The diversity in plant life forms 
in this region and the dominance of therophytes 
indicate their adaptation to Mediterranean 
environmental conditions (Taleb & Fennane, 
2018). These results align with those obtained 
from other studies conducted around Morocco 
(Benkhnigue et al., 2022, 2023; Radi et al., 2022). 
Furthermore, therophyte plants are well-known 
for their significant tolerance to arid conditions 
and low average rainfall as they spend their 
vegetative cycle in a seed-bearing state.

Conclusions                                                                                   

This study focused on generating a floristic 
inventory of the Zerhoun region, Morocco, which 
is only a small part of the different regions that 
constitute the North Atlantic phytogeographical 
region (Man, sensu Fennane and Ibn Tattou, 
1998). The number of vascular plants encountered 
represented 407 taxa belonging to 257 genera in 67 
families and were identified and classified to the 
lowest possible taxon. The presence of 4 families 
of pteridophytes, 1 family of gymnosperms, 
and 62 families of angiosperms were recorded. 
Among the identified families, Asteraceae is 
the most predominant, followed by Fabaceae, 
Poaceae, Lamiaceae, Apiaceae, Caryophyllaceae, 
Rubiaceae, Brassicaceae, Geraniaceae, and 
Asparagaceae. Of the 257 total genera, Trifolium 
and Teucrium represented the most species with 8 
and 7, respectively. As a result of the exhaustive 
fieldwork conducted for this study, 16 species 
belonging to 10 families were reported as new 
additions to the study area. In terms of endemicity, 
of the 407 inventoried plant taxa, 36 taxa 
representing 19 families were endemic. Regarding 
the life form spectrum, therophytes account for 
49.39% of all plant taxa identified and are the 
most common life form in the Zerhoun region, 
followed by hemicryptophytes, phanerophytes, 
and, finally, geophytes and chamaephytes. 

This inventory of the Zerhoun region’s floristic 
composition grants us a better understanding 
of the biogeographic distribution of Zerhoun’s 
reported (Fennane and Ibn Tattou, 2005) and 
newly-recorded species. Furthermore, the 
extensive dataset that was generated not only 
establishes a framework for future research but 
also can serve as a general baseline for developing 

conservation action plans commensurate with the 
environmental sustainability of the region.

Acknowledgment: The authors would like to 
express their gratitude to all of the botanist 
researchers at the Scientific Institute of Rabat’s 
Department of Botany and Plant Ecology as well 
as the curator of the National Herbarium (RAB), 
for their assistance and support. In addition, we 
would like to extend our thanks to the anonymous 
reviewers as well as the academic editor who 
made significant contributions to the improvement 
of the text for their insightful reading of our work 
and their helpful comments.

Competing interests The authors report no conflicts 
of interest regarding this work. 

Authors’ contributions: SB: methodology, data 
collection, a compilation of literature sources, data 
analysis, assessment, interpretation, realization 
manuscript HK: contributing significantly to data 
analysis. NM: analyzed the data, NB: wrote the 
article, LZ: methodology, identifying plant species, 
review, OB: design for searching, identifying plant 
species, data analysis and editing. JD: Assisting 
with data, realization manuscript, thorough revision 
of the manuscript and preparation of the final draft.

Ethics approval: Not applicable

References                                                                                                            

APG - The Angiosperm Phylogeny Group, Chase, M.W., 
Christenhusz, M.J.M., Fay, M.F., Byng, J.W., Judd, 
W.S., Soltis, D.E., Mabberley, D.J., Sennikov, A.N., 
Soltis, P.S., Stevens, P.F. (2016) An update of the 
Angiosperm Phylogeny Group classification for the 
orders and families of flowering plants: APG IV. 
Botanical Journal of the Linnean Society, 181(1), 1-20. 

Benkhnigue, O., Zidane, L., Fadli, M., Elyacoubi, H., 
Rochdi, A., Douira, A. (2010) Etude ethnobotanique 
des plantes médicinales dans la région de Mechraâ 
Bel Ksiri (Région du Gharb du Maroc). Acta 
Botánica Barcinonensia, 53, 191-216.

Benkhnigue, O., Chaachouay, N., Khamar, H., 
El Azzouzi, F., Douira, A., Zidane, L. (2022) 
Ethnobotanical and ethnopharmacological study of 
medicinal plants used in the treatment of anemia in 
the region of Haouz-Rehamna (Morocco). Journal 
of Pharmacy & Pharmacognosy Research, 10(2), 
279-302.



61STUDY OF THE FLORISTIC DIVERSITY OF THE MOULAY DRISS ZERHOUN REGION ...

Egypt. J. Bot. 64, No. 1 (2024)

Benkhnigue, O., Khamar, H., Bussmann, R.W., 
Chaachouay, N., Zidane, L. (2023) Ethnobotanical 
and ethnopharmacological study of medicinal 
plants used in treating some liver diseases in the Al-
Haouz Rehamna region (Morocco). Ethnobotany 
Research and Applications, 25, 1–32. Retrieved 
from https://ethnobotanyjournal.org/index.php/era/
article/view/4623

Centre de Conseil Agricole (CCA) (2018) Monographie 
agricole du centre de conseil agricole de Béni Amar. 
Meknès, Maroc.

Chatelain, C., Andrieu, F., Dobignard, A. (2020) A new 
Fabaceae species from western Sahara (Morocco): 
Lotus zemmouriensis. Candollea, 75(2), 189–192. 

Climate-data. (2022) Weather and climate for 
Meknes. https://en.climate data.org/africa/
morocco/. Accessed 25 November 2022. 

Dobignard, A., Chatelain, C. (2010–2013) "Index 
Synonymique de la Flore d’Afrique du Nord" Vol, 
1-5, Conservatoire et Jardin botaniques de la Ville 
de Genève, Suisse.  

DPAM, (2013) Rapport direction provinciale de 
l’Agriculture de Meknès. 

Dresch, J. (1930) La région Prérifaine. In: Annales de 
Géographie, 39, 395-415. 

Emberger, L. (1939) "Aperçu Général sur la 
Végétation du Maroc: Commentaire de la Carte 
Phytogéographique du Maroc", 1st ed. Genève, 
Suisse.

Essokne, R.S., Makhlouf, M.H., Jury, S.L. (2018) 
Adenocarpus ronaldii Essokne & Jury. sp. nov. 
(Leguminosae). A new species from Morocco. 
American Journal of Life Science Researches, 6(1), 
1–5.

Fennane, M. (2021) "Livre Rouge de la Flore Vasculaire 
du Maroc". Travaux de l’Institut Scientifique, 
Série Botanique, N spécial, Premier centenaire de 
l’Institut Scientifique, Rabat.

Fennane, M., Ibn Tattou, M. (1998) "Catalogue 
des Plantes Vasculaires Rares, Menacées ou 
Endémiques du Maroc". Bocconea, 8, 1-279.

Fennane, M., Ibn Tattou, M. (2005) "Flore Vasculaire 
du Maroc: Inventaire et Chorologie". Vol 1. 

Travaux Institut Scientifique, Rabat, Maroc.

Fennane, M., Ibn Tattou, M. (2012) Statistiques 
et commentaires sur l’inventaire actuel de la 
flore vasculaire du Maroc. Bulletin de l’Institut 
Scientifique, Rabat, Section Sciences de la Vie, 
34(1), 1-9.

Fennane, M., Ibn Tattou, M., Mathez, J., Ouyahya, A., 
El Oualidi, J. (1999) "Flore Pratique du Maroc". 
Vol 1. Travaux Institut Scientifique

Fennane, M., Ibn Tattou, M., Mathez, J., Ouyahya, A., 
El Oualidi, J. (2007) "Flore Pratique du Maroc". 
Vol 2. Travaux Institut Scientifique, Rabat, Maroc.

Fennane, M., Ibn Tattou, M., El Oualidi, J. (2014) 
"Flore pratique du Maroc", Vol 3. Travaux Institut 
ScientifJuneique, Rabat, Maroc.

Garcin, A. (2019) Observations botaniques dans la 
région d’Abteh (Sahara Atlantique). Bulletin de 
l’Institut Scientifique, Section Sciences de la Vie, 
41, 59-71.

Harmouzi, O. (2010) Reconnaissance détaillée de la 
partie nord-est du Bassin de Saïss (MAROC): 
interprétation de sondages électriques verticaux 
par combinaison des méthodes statistique, 
géostatistique et d’inversion. Ph.D Dissertation, 
Université Moulay Ismail, Meknès, Maroc. 

Haddaoui, Z., El Hatimi, N., Hervouët, Yves (1997) 
Les Rides sud-rifaines (Maroc-septentrional): 
influence de la géométrie d’un bassin jurassique 
sur la propagation des chevauchements néogènes. 
Géologie Méditerranéenne, 24(1-2), 51-71.

Homrani-Bakali, A., Peltier, J.P. (2020) Gypsophila 
struthium L. nouvelle espèce pour la flore du 
Maroc. Bulletin de l’Institut Scientifique, Section 
Sciences de la Vie, 42, 59-62.

Homrani-Bakali, A., Susanna, A. (2021) Centaurea 
peltieri (Asteraceae), a new endemic species from 
the Oriental High Atlas of Morocco. Phytotaxa, 
523(2), 192–198. 

Ibn Tattou, M., Fennane, M. (2008) "Flore Vasculaire 
du Maroc: Inventaire et Chorologie", Vol 2. 
Travaux Institut Scientifique, Rabat, Maroc.

Infoclimat (2022) https://www.infoclimat.fr/
climatologie/annee/2021/meknes/valeurs/60150.



62

Egypt. J. Bot. 64, No. 1 (2024)

SOUKAYNA BOUDIK  et al.

html. Accessed 25 November 2022.

Khamar, H., Civeyrel, L., Pelissier, C., Badr, D., 
El Oualidi, J., Touhami-Ouazzani, A. (2017) 
Verbascum ifranensis (Scrophulariaceae), a new 
endemic species from Morocco. Phytotaxa, 295(2), 
132-140. 

Khamar, H., Benkhnigue, O., Zidane, L. (2021) 
Euphorbia hirta (Euphorbiaceae): a new naturalized 
xenophyte in the vascular flora of Morocco. Flora 
Mediterranea, 31, 199–206. 

Khamar, H., Benkhnigue, O., Douira, A., Zidane, L., 
Touhami, A.O. (2022) Phyllanthus tenellus Roxb. 
(Phyllanthaceae), a newly naturalising species in 
Morocco. Check List, 18(2), 411-417. 

Kmoch, L., Pagella, T., Palm, M., Sinclair, F. (2018) 
Using Local Agroecological Knowledge in Climate 
Change Adaptation: A Study of Tree-Based Options 
in Northern Morocco. Sustainability, 10(10), 3719. 

Koch, M.A., Lemmel, C. (2019) Zahora, a new 
monotypic genus from tribe Brassiceae 
(Brassicaceae) endemic to the Moroccan Sahara. 
PhytoKeys, 135, 119–131. 

Médail, F., Quézel, P. (1997) Hot-spots analysis 
for conservation of plant biodiversity in the 
Mediterranean Basin. Annals of the Missouri 
Botanical Garden, 84, 112-127.

Molina-Venegas, R., Aparicio, A., Pina, FJ., Valde´s, 
B., Arroyo, J. (2013) Disentangling environmental 
correlates of vascular plant biodiversity in a 
Mediterranean hotspot. Ecology and Evolution, 3, 
3879–3894.

Quèzel, P., Santa, S. (1962) "Nouvelle flore de l’Algérie 
et des régions désertiques méridionales". Tome 

1. Centre Nationale de la Recherche Scientifique, 
Paris, France.

Quèzel, P., Santa, S. (1963) "Nouvelle flore de l’Algérie 
et des régions désertiques méridionales". Tome 
2. Centre Nationale de la Recherche Scientifique, 
Paris, France.

Radi, F., Khamar, H, Remok, F., Amine, S., Drioiche, 
A., Aoudry, S., Zekri, N., Bouzoubaa, A., Zair, T. 
(2022) Aromatic and medicinal plants in the Ifrane 
region (Morocco): Floristic diversity, with special 
emphasis on ethnobotanical and socioeconomic 
studies of six spontaneous plants. Journal of 
Pharmacy & Pharmacognosy Research, 10(3), 
517-550.

Raunkiaer, C. (1934) "The Life Forms of Plants and 
Statistical Plant Geography". London : Clarendon 
Press. 

Sauvage, Ch. (1933) Aperçu sur la végétation du 
Zerhoun. Société Botanique de France, 80(5), 742-
755. 

Slimani, I., Najem, M., Belaidi, R., Bachiri, L., 
Bouiamrine, E., Nassiri, L., Ibijbijen, J. (2016) 
Étude ethnobotanique des plantes médicinales 
utilisées dans la région de Zerhoun, Maroc. 
International Journal of Innovation and Applied 
Studies, 5(4), 846-863

Taleb, M.S., Fennane, M. (2018) "Vascular Plant 
Communities of Morocco". Springer International 
Publishing,

Vicente, A., Alonso, M.Á., Crespo, M.B. (2019) 
Biscutella pseudolyrata (Brassicaceae, 
Biscutelleae), a new species endemic to NW 
Morocco based on morphological and molecular 
evidence. Willdenowia, 49(2), 155-166.



63STUDY OF THE FLORISTIC DIVERSITY OF THE MOULAY DRISS ZERHOUN REGION ...

Egypt. J. Bot. 64, No. 1 (2024)

دراسة التنوع النباتي في منطقة مولاي إدريس زرهون في مقدمة الريف، المغرب
سكينة بوديك(1)، حميد الخمار(2)، نجيب مجري(1،3)، نادية بلحبيب(1)، لحسن زيدان(1)، وفاء بنخنيك(2)، جميلة 

الدحماني(1)
(1)مختبر النبات والتكنولوجيا الحيوية ووقاية النبات- كلية العلوم،جامعة ابن طفيل- القنيطرة- المغرب، (2)قسم علم 

النبات والبيئة النباتية- المعهد العلمي- جامعة محمد الخامس- الرباط- المغرب، (3)مركز بحوث الغابات- شارع 
عمر بن الخطاب- الرباط أكدال- المغرب.

بيانات تنوع النباتات في منطقة زرهون في المغرب قديمة ومجزأة. تهدف هذه الدراسة إلى توثيق تركيبة النباتات 
في المنطقة وتحديث القائمة من النباتات البرية الموجودة. في المجموع، تم مسح 57 جناحًا بمساحة 400 متر 
في  الدراسة.  منطقة  في  النباتي  الغطاء  تنوع  يمثل  الذي  الزهري  تكوينها  لتقييم  مترًا)  مترًا × 20   20) مربع 
المجموع، تم تسجيل 407 نوعًا (نوعًا ونوعًا فرعياً) من الفلورة الوعائية، وهو ما يمثل 257 جناسًا في 67 عائلة، 
منها 16 نوعًا موزعة على 10 عائلات اضافات جديدة لنبات زرهون. العائلات الأكثر شيوعًا هي المركبات        
 (Asteraceae)والفوليات (Fabaceae) والنجيليات (Poaceae) والشفويات (Lamiaceae) والقصبريات 
  (Brassicaceae)و اللفتيات (Rubiaceae) والفويات و (Caryophyllaceae) و القرنفليات(Apiaceae) 
عدد  أكبر  ينتمي  جنساً،   257 إجمالي  والغرنوقيات (Geraniaceae) والهليونيات. (Asparagaceae) من 
الحوليات (Therophytes) والشبه  الابيض  Teucrium .كانت  النَّفلَ Trifolium والعود  إلى  الأنواع  من 
مختبئة (Hemicryptophytes) والظاهرية (Phanerophytes) هي الأنواع البيولوجية الأكثر شيوعًا. القائمة 
المحدثة لنباتات زرهون ستكون بمثابة الأساس للبحث المستقبلي وخط الأساس العام لوضع خطط عمل مناسبة 

لحفظ للاستدامة البيئية للمنطقة.


