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Abstract. Touarfia M, Bouali N, Djouamaa Ak, Maazi MC, Houhamdi M. 2021. Influence of edaphic factors on the structure and
distribution of plant species in and around Mekeiman Marsh Wetland, Northeast of Algeria. Biodiversitas 22: 3219-3228.
Understanding the environmental factors that influence plant species composition and distribution is essential for successful
management of biodiversity. Hence, the purpose of the present study was to assess plant species composition and distribution in a
freshwater wetland Mekeiman Marsh, Northeastern Algeria and to analyze the influence of environmental factors on local plant species.
To explore the distribution of plant species in this Marsh and analyze their associations with edaphic soil factors, the mapping and types
of plant species in this area were analyzed by MaplInfo and principal component analysis (PCA) ordination. For this purpose, four
stations were chosen according to a stratified sampling method and phytosociological surveys were carried out in 12 plots, which were
sampled using the Braun- Blanquet method. Multivariate analyses were used to determine the relationship between plant species
distribution and edaphic factors. The R i386 (version 4.0.3) software was used for data analysis. We have identified 48 plant species
belonging to 21 families. Results of biological types in the study area revealed the dominance of hemicryptophytes and therophytes,
which indicates the presence of therophytization in this Marsh. Spatial distribution maps showed that plant species were divided into
two categories viz. sparse and scattered plants according to the humidity gradient. The most important edaphic factors associated with
plant species in Mekeiman Marsh were Sodium, Phosphorus, active limestone, Magnesium, clay, organic matter, C/N and Azot. By
combining mapping and influence of edaphic factors on the structure and distribution of plant species in this wetland, it was known that

the plant assemblages of this Marsh make disproportionately important contributions to wetland-level diversity.

Keywords: Biological types, environmental factors, phytosociological surveys, species composition, therophytization

INTRODUCTION

The structure and diversity of plant species in wetland
ecosystem are determined by the distribution of several
environmental factors, which act at different spatial scales.
Plant species distribution is influenced by several processes
that include biotic and abiotic interactions (Wang et al.
2018; Chen et al. 2019). Among the abiotic factors, soil
type plays a major role in the heterogeneity of habitats and
differentiation of the vegetation (Demenois et al. 2018;
Chang and Turner 2019; Zhang et al. 2019). This
ultimately results in changes in the structure of plant
species community and on their diversity. Among the
edaphic factors, the nutrient content in the soil may affect
parameters thus consequently influence the structure of
plant species communities (Maren and Sharma 2018;
Eghdami et al. 2019).

Plant species diversity in wetland ecosystems has been
described by several studies (O’Connell et al. 2012;
Williams and Ahn 2015; Jager et al. 2015) these works
proved that soil conditions to be the main environmental
factor affecting wetland plant species. According to the
study in Oued Charef dam ecosystem, Northeastern Algeria

plant species are positively related to soil factors (Moualki
and Boukrouma 2021). Some researchers observed a
positive relationship between community biodiversity and
edaphic gradients (Gu et al. 2019; Silva et al. 2018).
However, Violle et al. (2011) and Wu et al. (2013) also
observed a negative relationship between plant species and
edaphic gradients. Overall, the impact of soil factors on the
wetland plant species is complex as it involves a multitude
of factors whose thorough study is important and useful for
understanding of the wetland plant-edaphic relationships.

Mekeiman wetland is the largest freshwater Marsh lake
in Northeastern Algeria, with dramatic annual and seasonal
hydrological fluctuation. These fluctuation changes lead to
abundant wetland vegetation in this area. However, little
has been reported on the relationships between soil
properties and vegetation distribution patterns in Algeria.

The main purposes of this study were to determine the
zonation pattern of plant species communities in relation to
edaphic factors in Mekeiman Marsh, Northeast of Algeria
as baseline data to get a better understanding of the
potentially crucial soil factors on vegetation in Mekeiman
Marsh wetland for a better conservation and monitoring
strategies.
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MATERIALS AND METHODS

Study area

The study was conducted in Mekeiman Marsh wetland
(36° 4'32.79" N, 8 ° 15'43.97" E), a semi-arid area, located
in the Municipality of Sidi Fredj, District of Merahna,
Province of Souk Ahras (Northeastern Algeria) (Figure 1).
(Guesmi 2004).

Data collection
Vegetation sampling procedures

This study was conducted between September 2019 to
October 2020, at each output, we collected several samples
of plant species for identification, and voucher specimens
have been submitted at the 'Flora of Morocco and Algeria
in the N.C.W. Beadle Herbarium'. The position of plant
species on the ground (geographical coordinates and
altitude) were derived from GPS (GARMIN Oregon™
450), the identification of species was made in consultation
with literature such as the flora of Algeria (Quezel and
Santa 1962), Wild plants (Jerébme 2011), edible and
poisonous wild plants (Couplan and Styner 2013), and the
flora of the Sahara (Ozenda 1986).

The study of plant species cover requires analysis of the
plant structure through floristic surveys. For the sampling
technique, we have chosen subjective sampling because the
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latter is considered by many authors as the simplest and
most intuitive to characterize plant groups (Meddour 1994;
Touarfia 2012). When performing a plant species survey,
two important criteria are considered: homogeneity and
geomorphologic homogeneity (Gillet 2000). All the plant
species in the phytosociological surveys are accompanied
by a sociability coefficient (Gillet 2000) (Figure 2) and the
biological type (Raunkieer et al. 1934). To overcome the
limitations of counting species, we have used the Braun-
Blanquet cover-abundance scale (Braun-Blanquet 1932,
1964), as shown in Table 1, to estimate species importance
in studies of herbaceous and shrubby vegetation. Only the
index designating the appropriate cover range was recorded
in the field.

Table 1. Braun-Blanquet cover-abundance scale

Braun-

[0)
Blanquet scale Range of cover (%0)

75-100

50-75

25-50

5-25

<5; numerous individuals

<5; few individuals

<5; less than 1% plot cover, 3-5 individuals
i: Species represented by a unique individual
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Figure 1. Site location map in Mekeiman Marsh, Souk Ahras, Northeast of Algeria
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Figure 2. Schematic representation of sociability coefficient (Gillet 2000). Note: 1: elements distributed sporadically or very diluted; 2:
elements forming open stands, very fragmented in small spots with often diffuse outlines; 3: elements forming closed stands but
fragmented into small islands; 4: elements forming several closed stands, often anastomosing, with clear outlines; 5: elements forming a

single stand

Mapping of vegetation distribution

The mapping of spatial distribution and arrangement of
plant groups were made using Maplinfo version 12.0,
mapping software, and GIS in the study area. The plant
species groups were labeled with particular symbols.
Following Long (1974) and Ozenda (1986), the present
study incorporates large-scale mapping which is the most
appropriate and the most suitable for the representation of
the plant species cover and constitutes the most elaborate
form of expression for the precise definition of the plant
species.

Soil analysis

Soil samples were collected from 12 plots (representing
three plots each from four stations) so that they were
homogeneous and representative of the entire Marsh. Soil
profiles were dug using an auger to depths varying: Ocm to
20cm; 20cm to 40cm and 40cm to 60cm (Soltner 2005).
The choice of this technique was two-fold; on one hand,
the characterization of the soil at the four stations in
question (physicochemical pedological analyzes), and on
the other hand, the observation of the influence of soil
characteristics on the distribution (Chenchouni 2007), and
therefore the recovery of species plants that are found near
Marsh of Mekeiman. The measurements of salinity,
electrical conductivity and pH (H.O) were carried out in
situ (at the time of sampling) using a multi-parameter
(Consort- ¢ 5010), all other analyzes: the C/N, Carbonate,
Active Limestone, Organic Matter, Total Nitrogen,
Phosphorus, Potassium, Magnesium, Calcium, Sodium and
particle size determination were performed at Laboratory
of Biology, Water and Environment (LBEE), University 8
May 1945 Guelma. Algeria.

Data analysis

For data analysis, the R 4.0.3 (R core Team 2016)
program was used to calculate the arithmetic average,
standard deviation, minimum and maximum value for each
of the studied features, for each plant species and edaphic
factors. The principal component analysis (PCA) was used
to investigate the correlation between edaphic factors and
plant species in Mekeiman Marsh. PCA was carried out in
the "Facto Miner" package for R program. PCA is the

technique of ordination which builds the theoretical
variable that minimizes the total residual number of squares
to edaphic and species data after fitting straight lines.

RESULTS AND DISCUSSION

In total, we recorded 48 plant species belonging to 21
families from four stations of Mekeiman Marsh (Table 2).
The most represented families were: Compositae (11
species) and Poaceae (8 species), Lamiaceae and
Plantaginaceae were represented with 3 species each,
Amaranthaceae, Boraginaceae and Brassicaceae were
represented by 2 species each, while rest families were
represented by unitary species. The abundance of the
various species related to their biological type according is
as follows: hemicryptophytes > therophytes >
chamaephytes > geophytes > microphanerophytes >
nanophanerophytes. (Table 2).

A summary of abundance dominance and sociability of
species importance in the Mekeiman Marsh wetland (Table
3) serves as an example for application of cover data.
Parameters shown here for each of the 48 species present
are: (i) abundance dominance, (ii) sociability . Dominance
(based on cover) of species: Bolboschoenus maritimus (L.)
Palla, Scirpoides holoschoenus (L.), Sojék, Juncus acutus
(L.), Phragmites australis (Cav.) Trin. ex Steud, Tamarix
canariensis Willd. and Typha angustifolia (L.) in the Marsh
is clearly shown. Because absolute data, shown here as
average cover, are based on a percentage, uniform
comparison can be made among as well as within
development sites.

The vegetation map shows that the plant species in
Mekeiman Marsh are divided into two main categories
according to the humidity gradient: The first category
includes species with a sociability coefficient of 4 to 5
(Figure 3). These are hygrophilic plants (very humid) and
hygrocline plants (fairly humid) where the groups of plants
settle around on the outskirts of the Marsh and inside the
wetland, which include Phragmites australis, Typha
angustifolia, Juncus acutus, Bolboschoenus maritimus,
Tamarix canariensis and Scirpoides holoschoenus. These
groups are characterized by high density and large range
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expansion with 50% to 75% coverage per survey. The rest
of the floristic procession represents the second category
represented by scattered and dispersed plants with
sociability coefficient of 1 to 2 and a low recovery rate of
1% to 10% indicating development of these plants in semi-
arid steppe environments.

The Edaphic feature of Mekeiman Marsh showed mean
value of Sand 41.00 £ 3.65, Silt 27.50 +3, clay 31.50 %5,
C/N 5.95 +0.63 (%) respectively and conductivity (mS/cm)

BIODIVERSITAS 22 (6): 3219-3228, June 2021

2.99 £1.22. The soil of this wetland was neutral having the
man value of pH 7.94 +0.129. While in case of the soil
nutrients showed the value of carbonates 9.98 +1.66, active
limestone 4.91 +2.40, organic matter 0.94 +0.19, nitrogen
0.30 #0.45 (%) respectively, phosphorus 0.01 #0.01,
potassium 0.53 £+ 0.10, magnesium 5.32 + 0.27, calcium
4329 + 1.06 and sodium 3.55 + 0.93 (meq/1009)
respectively (Table 4).

Table 2. Inventoried plant species with their abundance in the four stations in Mekeiman Marsh wetland, Northeastern Algeria

Station

Family Species Abbreviation Biological type 1 > 3 7
Amaranthaceae  Atriplex halimus L. A.tha Nanophanerophytes 1 0 0 1
Compositae Chenopodium polyspermum L. C.hpo Therophytes 1 4 7 2

Andryala integrifolia L. A.nin Therophytes 3 6 2 0
Artemisia herba-alba Asso. A.rhe Chamephytes 19 10 14 15
Calendula arvensis (Vaill.) L. C.aar Therophytes 5 10 3 2
Galactites tomentosus Moench G.ato Hemicryptophytes 0 1 0 1
Matricaria chamomilla L. M.ach Therophytes 4 0 5 2
Pallenis spinosa (L.) Cass. P.asp Hemicryptophytes 0 2 3 1
Scolymus hispanicus L. S.chi Hemicryptophytes 1 0 0 0
Senecio vulgaris L. S.evu Therophytes 0 0 0 2
Silybum marianum (L.) Gaertn. S.ima Hemicryptophytes 0 1 1 2
Sonchus asper (L.) Hill S.oas Therophytes 0 1 1 0
Taraxacum campylodes G.E.Haglund T.aca Hemicryptophytes 2 5 3 3
Boraginaceae Borago officinalis L. B.oof Therophytes 0 2 0 1
Echium creticum L. E.ccr Hemicryptophytes 0 2 3 2
Brassicaceae Raphanus raphanistrum L. R.ara Therophytes 0 7 6 7
Sinapis arvensis L. S.iar Therophytes 0 4 6 3
Cistaceae Helianthemum apenninum (L.) Mill. H.eap Chamephytes 5 0 0 0
Helianthemum nummularium (L.) Mill. H.enu Chamephytes 7 0 0 0
Cupressaceae Juniperus communis L. J.uco Microphanerophytes 0 1 1 2
Cyperaceae Bolboschoenus maritimus (L.) Palla B.oma Geophytes 14 16 18 13
Scirpoides holoschoenus (L.) Sojak S.cho Hemicryptophytes 6 2 3 1
Fabaceae Lathyrus L. L.ath Therophytes 0 5 10 7
Vicia sativa L. V.isa Therophytes 0 6 8 11
Juncaceae Juncus acutus L. J.uac Hemicryptophytes 35 23 19 13
Lamiaceae Marrubium vulgare L. M.avu Hemicryptophytes 2 3 0 0
Rosmarinus officinalis L. R.oof Chamephytes 43 25 27 43
Thymus vulgaris L. T.hvu Chamephytes 9 4 5 5
Malvaceae Malva sylvestris L. M.asy Hemicryptophytes 0 0 1 2
Nitrariaceae Peganum harmala L. P.eha Chamephytes 16 24 37 64
Papaveraceae Papaver rhoeas L. P.arh Therophytes 0 3 1 0
Plantaginaceae  Globularia alypum L. G.lal Chamephytes 9 3 10 19
Plantago lanceolata L. P.lla Hemicryptophytes 0 1 3 0
Plantago major L. P.Ima Hemicryptophytes 7 14 12 22
Poaceae Aira elegantissima Schur. A.iel Therophytes 0 10 0 0
Ampelodesmos mauritanicus (Poir.) A.mma Hemicryptophytes 0 2 4 0
T.Durand & Schinz.
Arrhenatherum elatius (L.) P.Beauv. ex A.rel Hemicryptophytes 0 3 0 0
J.Pres| & C.Presl.
Hordeum murinum L. H.omu Therophytes 12 25 17 21
Stipa tenacissima L. S.tte Hemicryptophytes 0 0 1 2
Phleum pratense L. P.hpr Hemicryptophytes 0 3 4 0
Phragmites australis (Cav.) Trin. ex Steud. P.hau Geophytes 61 51 48 59
Vulpia myuros (L.) C.C.Gmel. V.umy Therophytes 21 31 18 37
Primulaceae Anagallis monelli L. L.ymo Hemicryptophytes 3 8 4 7
Ranunculaceae  Ranunculus arvensis L. R.aar Therophytes 2 1 5 0
Resedaceae Reseda alba L. R.eal Hemicryptophytes 1 5 2 0
Rhamnaceae Ziziphus lotus (L.) Lam. Z.ilo Chamephytes 4 3 10 10
Tamaricaceae Tamarix canariensis Willd. T.aca Microphanerophytes 6 4 3 7
Typhaceae Typha angustifolia L. T.yan Geophytes 46 49 39 62
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Table 3. Summary of plant species with their abundance dominance according to Braun-Blanquet cover scale and sociability in

Mekeiman Marsh wetland, Northeastern Algeria

Family Species Abbreviation Abupdance- Sociability
dominance
Amaranthaceae Atriplex halimus L. A.tha r 1
Compositae Chenopodium polyspermum L. C.hpo + 1
Andryala integrifolia L. A.nin + 1
Artemisia herba-alba Asso. A.rhe 1 1
Calendula arvensis (Vaill.) L. C.aar 1 1
Galactites tomentosus Moench G.ato r 1
Matricaria chamomilla L. M.ach + 1
Pallenis spinosa (L.) Cass. P.asp + 1
Scolymus hispanicus L. S.chi i 1
Senecio vulgaris L. S.evu r 1
Silybum marianum (L.) Gaertn. S.ima + 1
Sonchus asper (L.) Hill S.oas r 1
Taraxacum campylodes G.E.Haglund T.aca + 1
Boraginaceae Borago officinalis L. B.oof + 1
Echium creticum L. E.ccr + 1
Brassicaceae Raphanus raphanistrum L. R.ara + 1
Sinapis arvensis L. S.iar + 1
Cistaceae Helianthemum apenninum (L.) Mill. H.eap + 1
Helianthemum nummularium (L.) Mill. H.enu + 1
Cupressaceae Juniperus communis L. J.uco + 1
Cyperaceae Bolboschoenus maritimus (L.) Palla B.oma 3 5
Scirpoides holoschoenus (L.) Sojak S.cho 1 5
Fabaceae Lathyrus L. L.ath 1 1
Vicia sativa L. V.isa + 1
Juncaceae Juncus acutus L. J.uac 4 5
Lamiaceae Marrubium vulgare L. M.avu + 1
Rosmarinus officinalis L. R.oof 3 1
Thymus vulgaris L. T.hvu 1 1
Malvaceae Malva sylvestris L. M.asy + 1
Nitrariaceae Peganum harmala L. P.eha 3 1
Papaveraceae Papaver rhoeas L. P.arh + 1
Plantaginaceae Globularia alypum L. G.lal 1
Plantago lanceolata L. P.lla + 1
Plantago major L. P.Ima 1 1
Poaceae Aira elegantissima Schur. Adiel + 1
Ampelodesmos mauritanicus (Poir.) T.Durand & Schinz. A.mma + 1
Arrhenatherum elatius (L.) P.Beauv. ex J.Presl & C.Presl. Arel 2 1
Hordeum murinum L. H.omu + 1
Stipa tenacissima L. S.tte + 1
Phleum pratense L. P.hpr + 1
Phragmites australis (Cav.) Trin. ex Steud. P.hau 5 5
Vulpia myuros (L.) C.C.Gmel. V.umy 2 1
Primulaceae Anagallis monelli L. L.ymo 1 1
Ranunculaceae Ranunculus arvensis L. R.aar + 1
Resedaceae Reseda alba L. R.eal + 1
Rhamnaceae Ziziphus lotus (L.) Lam. Z.ilo 1 1
Tamaricaceae Tamarix canariensis Willd. T.aca 4 5
Typhaceae Typha angustifolia L. T.yan 5 5

Note: Abundance-dominance coefficient: 5: 75-100%; 4: 50-75%; 3: 25-50%; 2: 5-25 %; 1: <5: numerous individuels; +:<5: few
individuels; r: <5: less than 1% plot cover, 3-5 individuels; i: Species represented by a unique individual. Sociability coefficient: 1:
elements distributed sporadically or very diluted; 2: elements forming open stands, very fragmented in small spots with often diffuse
outlines; 3: elements forming closed stands but fragmented into small islands; 4: elements forming several closed stands, often

anastomosing, with clear outlines; 5: elements forming a single stand

The PCA conducted on the edaphic factors and species
variables summarized them into two independent factors
(PC1 and PC2) accounting together for 77.02% of the
variance of the original data set. The first ordination axis
(PC1, 43.13%) showed a positive correlation with Organic

matter, Nitrogen, Sodium, Clay and a negative correlation
with pH, Carbonates, Active limestone, Potassium,
Calcium and Silt which favored species like A.iel, A.mma,
A.nin, Arel B.oma, B.oof, C.aar, E.ccr, H.omu, L.ath,
C.hpo,, L.ymo, P.asp, P.arh, P.hpr, P.lla, R.ara, R.eal,



negative with Organic matter and Sand favoring the growth
of species like G.ato, G.lal, J.uco, S.tte, M.asy, S.evu,

P.eha, S.ima, T.yan, V.isa, V.umy, Z.ilo, T.aca and P.hau in

station (1) (Figure 4, Table 2).
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In addition, the second component (PC2,

S.iar, S.0as and T.aca in station (2), (3) and (4) (Figure 3),

(Table 2).
C/N, Active limestone, Phosphorus, Magnesium, Clay and

33.89%) is characterized by a positive correlation with
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Figure 3. Mapping of distribution plant species in the Mekeiman Marsh, Souk Ahras, Northeast of Algeria
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Table 4. Mean and standard error (+SE) values of the edaphic factors in the four-station, Mekeiman Marsh, Souk Ahras, Northeast of

Algeria
. . Stations
Soil variables X 37 33 37 Mean (xSE)
Conductivity (mS/cm) 2.43 1.85 4.68 3 2.99 £1.22
pH H20 (1/2.5) 8.1 7.825 7.92 7.9 7.94 +0.12
CIN 5.78 5.18 6.65 6.2 5.95 +0.63
Carbonates (%) 11.19 9.16 8.05 11.52 9.98 +1.66
Active limestone (%) 5.53 2.89 3.18 8.04 4,91 £2.40
Organic matter (%) 0.87 1.16 1.01 0.71 0.94 +0.19
Total nitrogen (%) 0.08 0.98 0.08 0.06 0.30 +0.45
Phosphorus (meq/100g) 0.009 0.01 0.007 0.02 0.01 +0.01
Potassium (meq/100g) 0.6 0.4 0.6 0.5 0.53+0.10
Magnesium (meq/100g) 5.17 5.15 5.25 5.72 5.32 £0.27
Calcium (meqg/100g) 43.85 41.7 43.8 43.82 43.29+1.06
Sodium (meq/100g) 2.8 3.7 4.8 29 3.55+0.93
Sand (%) 45 43 39 37 41.00 £+ 3.65
Silt (%) 30 26 24 30 27.50 +3
Clay (%) 25 31 37 33 31.50 5
Texture Sandy-Clay-Loam  Clayey Clayey Clayey Clayey
Structure Massive Massive Massive Massive -
Color Yellowish-brown Yellowish-brown  Yellowish-brown  Brown -
Slope (%) 10% 5% 5% 10% -
\‘g §/ iStﬂa{lonA
& £ :
8 :
5 :
e
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Figure 4. A. PCA plot of edaphic factors and plant species against their values for axes 1 and 2 in Mekeiman Marsh, Souk Ahras, North

East of Algeria; B. Stations with respect to edaphic factors

The number of plant species reported in this study
seems very interesting compared to that obtained by some
authors in similar ecosystem in northeast of Algeria;
including Korichi (2016) with 66 species, Yabrir et al.
(2018) with 84 species and Bekai et al. (2019) with 106
species. This inventory reflects a diversity that is already
well recorded for semi-arid regions of Algeria.

In Algeria, some studies (Benabadji et al. 2007,
Djaballah and Chehma 2008; Kazi-Tani et al. 2010)
highlighted the dominance of Compositae and Poaceae in

semi-arid regions. Similar results were also reported by
Korichi (2016); Rahmoune (2018) and Bekai et al. (2019)
in northeast of Algeria. Our results are consistent with their
results.

The dominance of hemicryptophytes and therophytes
characterizes the arid and semi-arid regions (Miara et al.
2018). In this study, the high number of therophytes
indicate some undergoing degradation of the local
vegetation. These indicate the phenomenon of
Therophytization in this wetland. The prevalence of
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hemicryptophytes can be explained by the degradation of
the ecological conditions generally related to the climate
and the anthropic action (Miara et al. 2018).

The other chronological types (chamaephytes,
geophytes, microphanerophytes and nanophanerophytes)
are moderate. Kadi-Hanifi (2003) reported that the number
of chamaephytes and geophytes declined with the aridity
and openness of the environment. This also indicates the
adaptation of these species to the effect of the anthropic
actions; they are perennial and annual plants with a short
cycle and rapid development (Tecsult 2010).

The results of PCA analysis showed that there is a
relatively high relationship between plant species and soil
factors in Mekeiman Marsh wetland. The present study
demonstrates that vegetation species increase with increase
in sodium and phosphorus. The study findings were also
close to those reported in the northern oak hardwood forest.
northeastern America; drainage ditch banks, northern
China and Oued Charef dam, northeast of Algeria (Bigelow
and Canham 2002; Zhao and Jin 2011; Moualki and
Boukrouma 2021). The role of Sodium in plant nutrition
has generated numerous investigations which ultimately led
to the conclusion that Sodium is the only monovalent
cation that is essential for all higher plants (Plett and
Moller 2010). Amorim and Batalha (2007) reported that
Phosphorus was the main factor that defined plant
communities in Brazil. One of the most important
challenges for plant growth in the soils is the acquisition of
available Phosphorus (Zhang et al. 2018). Sewerniak et al.
(2017), also reported that soil Phosphorus content was one
of the most common limiting elements of plants in
ecosystems.

Marialigeti et al. (2016) demonstrated that soil Active
limestone has a considerable impact on species diversity,
which agrees with our findings. On the other hand
according to, Fu et al. (2004) and Janssens et al. (1998)
There was no relationship between species of vegetation
and Active limestone. This disparity may be caused by the
fact that habitats in different parts of the world are entirely
different.

Pefia-Claros et al. (2012) and Becknell and Powers
(2014) showed a significant relationship between
Magnesium and vegetation in rainforests and dry forests in
Northwest Costa Rica. Our findings align with this funding.
These results are similar to those of Ruocco et al. (2014),
which report that plant species richness has a direct
relationship with edaphic properties, i.e. high Magnesium
concentration in the soil favoring some species in detriment
of others.

Zielke et al. (2005) documented positive association of
Clay content with plant species composition in a semiarid
environment. The findings in this study were consistent
with these results. Also, Adel et al. (2014) reported role of
Clay, as a key factor in the distribution of plant species in a
beech forest, north of Iran. Other researchers such as
Mellado and Zamora (2015); Satir and Berberoglu (2016)
reported that Clay is the most important factor for the
distribution of the vegetation pattern.

Organic matter and C/N were one of the important soil
factors in the separation of the vegetation species in
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Mekeiman Marsh. Organic matter has a high adsorption
capability, which increases the soil’s exchange capacity
and therefore its fertility levels (Su et al. 2002; Zhenghu et
al. 2004). Fu et al. (2004) noted that organic matter and
C/IN content determined the distribution of plants in
Beijing, China. Spencer et al. (2005) also emphasized the
role of organic matter compounds in plant growth. Small
and McCarthy (2005) reported that the ratio of C/N was the
main determinant factor of herbaceous plants. Other studies
have also discussed the importance of Organic matter and
CI/N in the distribution of plant species (Ladanyi et al.
2016; Whitworth et al. 2016).

One of the significant soil variables of plant species in
the study area was nitrogen. It is a crucial nutrient in many
biological plant growth processes. In addition to being has
a major influence on soil fauna and flora that can either
make nutrients more available to plants in biological
processes and growth causing short term deficiencies in
plants. Many authors have reported that nitrogen is one of
the most common limiting factors for plants in ecosystems
(Wang et al. 2014) and closely related to plant diversity
dynamics (Bobbink et al. 2010; Cong et al. 2014).

This investigation demonstrated that pH, carbonate,
potassium, calcium, silt and sand does not play an
important role in the structure of vegetation in the study
area. These results disagree with those reported in Tianshan
Mountain Rang and Semi-arid grasslands, China (Sang
2009; Varin et al. 2009). A possible reason can lie in the
fact that soil features appear to have different effects on the
ecosystem structure and diversity of plant species.

To conclude, the results obtained in Mekeiman Marsh
wetland showed an interesting richness of plant species (48
species, belonging to 21 families), which is mainly
dominated by hemicryptophyte and therophyte taxa of low
ecological and heritage value. Our results indicate the
presence of the phenomenon of Therophytization in this
wetland. The specific composition of plant species
encountered in this wetland is often unstable; It can change
year after year, or even in the same year. For this reason,
the investigation of the dynamics of plant species of
wetlands would be able to reveal very interesting adaptive
strategies in the vegetation of wetlands. Results of this
study showed that there is relationship between variation in
soil factors and plant species in Mekeiman Marsh which is
essential for vegetation restoration and management in
wetlands ecosystems.

The structure and composition of plant species in this
wetland must be understood further in order to determine
the key reasons for the decline of vegetation. Finally, we
insist on the necessity and the urgency to protect this
natural ecosystem having a rich and original biodiversity.
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