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Abstract  

Public gardens are necessary to improve the quality of life, and wellbeing of urban residents. The objective of this study 

was to inventory the floristic diversity of spontaneous species in three sites representing different public gardens in 

southwestern Algeria. To document all spontaneous species present, a total of 64 quadrats were established in August 

2021. To express differences in diversity between sites, the species richness and biological diversity index were used. A 

total of 375 individuals, representing 15 families, 29 genera, and 31 species were recorded. The family Asteraceae is 

represented by the highest number of species (7 species) followed by Amaranthaceae and Poaceae (5 species), whereas, 

10 families are represented by one species each. Therophytes (58.06%) and Chamephytes (16.13%) are relatively high 

life forms of the vegetation spectra. Phytogeographical analysis of the vegetation in the area revealed the forte 

representation of cosmopolitan elements. The ranges of diversity indices observed in the three sites were: Shannon- 

Weaver index (2.99-3.86), Evenness index (0.76-0.88) and Sørensen coefficient (53%-61%). The application of 

principal component analysis to the data characterized the ecological gradients responsible for the distribution of these 

taxa at the level of the three sites. This study contains important information on spontaneous plants in arid 

environments, which should be integrated into the priority of plant genetic resources valorization programs. 
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1. INTRODUCTION  

Due to the presence of edible plants, medicinal plants, and economic species, drylands are one of 

the most economically important ecosystems (Ghahremaninejad et al., 2021). Biodiversity is 

important in drylands because it is the nature with which more than half of the world’s population 

interacts daily (Kuras et al., 2020). The green spaces in cities are an essential component in the 

production of ecosystem services that benefit human health and well-being (Lundholm and 

Richardson, 2010; FAO, 2011; Tam and Bonebrake, 2016; Flores et al., 2020; Souddi and 

Bouallala, 2021). The gardens and parks have special microclimates for the development of new 

plant communities (Caixinhas and Liberato, 1995; Marco et al., 2008; Marco et al., 2010). These 

spaces are the main source of the introduction of exotic species and they are the main place of 

development of spontaneous species (Bossu et al., 2011). These species have certain uses pastoral, 

fodder, food, aromatic and medicinal (Abdelguerfi and Laouar, 1999; Al-Yemeny, 1999; Ohba and 

Amirouche, 2003). Evaluating and determining the plants propagated in the public gardens are 
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required for the development of effective management strategies of urban green spaces. It is a good 

criterion for estimating the biodiversity of spontaneous species in gardens, parks, and landscaping 

(Chindyaeva et al., 2018). 

In this study, we aimed to determine the composition and diversity of spontaneous plants in three 

public gardens. Specifically, we analyzed (a) species richness and biological diversity index 

(Shannon index, evenness and Sørensen coefficient (b) ecological spectra (life forms, 

Phytogeographical types and dissemination types). 

 

2. MATERIALS AND METHODS 

2.1. Study Area 

Three sites in the region of Adrar represent different public gardens. These sites are located in the 

town of Tamentit (Fig. 1), a town located 10 km south of the chief town of Adrar. These sites were 

selected based on their diversity of spontaneous plants present. 

According to the records of Infoclimat website (www.infoclimat.fr) for the period 2000-2020, the 

average minimum temperature for the study area was 17.8 °C in January and a mean maximum 

temperature was 34 °C in July with an annual mean temperature of 25.9 °C. Rainfall in the region is 

irregular; the average annual precipitation is 4.4 mm. 

 

 
 

Figure 1. Geographical location of the study station (Tamentit, SW Algeria) (Souddi and Bouallala, 2021) 

 

2.2. Data collection methods and selection of study sites 

The inventory was carried out during the month of August 2021 on a plot of 1 m x 1 m or 1 m2. The 

month of August was chosen for sampling because it coincided with an increase in temperature and 

a decrease in the amount of available water to stimulate germination and growth for most plants. In 

total, 64 phytoecological surveys were performed (Site 1: 20 surveys; Site 2: 25 surveys; Site 3: 19 
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surveys). In each quadrat, we recorded the abundance of each plant species present by calculating 

the number of individuals (Gounot, 1969). 

Site 1 (27°46’08’’ N, 0°16’12’’ W, elevation: 236 m) is located between the houses. This garden is 

dominated by: Tamarix aphylla (L.) H. Karst, Dodonea viscosa (L.) Jacq.  

Site 2 (27°44’42’’N, 0°16’09’’ W, elevation: 243 m) is located on the road between Adrar and 

Reggan. The dominant species are: Tamarix aphylla (L.) H. Karst, Phoenix dactylifera L. and 

Casuarina equisetifolia L. 

Site 3 (27°42’37’’N, 0°16’29’’ W, elevation: 245 m) is located at 4 km south of Tamentit. This 

garden is dominated by: Leucaena leucocephala (Lam.) de Wit, and Casuarina equisetifolia L. 

Plants species were identified using the flora of Quézel and Santa (1962-1963) and Ozenda (2004).  

 

2.3. Data analyses 

The ecological parameters and indices used:  

Spatial occurrence (frequency of occurrence (Occ): Occ (%) = k/K × 100 

Where k: the number of records species, K: the sum of species present (Faurie et al., 2003). 

Plant species are classified into five occurrence classes: Class I (very rare species): Occ < 20%, 

Class II (rare species): 21 < Occ < 40%, Class III (frequent species): 41 < Occ < 60%, Class IV 

(abundant species): 61 < Occ < 80%, Class V (species abundant and constant): Occ > 80 % 

(Bensizerara et al., 2013). 

Species diversity: For each garden, biological indices (species richness, evenness, and Sørensen 

coefficient) of spontaneous plants were calculated. 

The number of species present in each quadrat is considered to be species richness (Flores et al., 

2020). 

Shannon's index (H’): calculated as follows:  H’ = - Σ (pi) * log
2
 (pi) 

Where H’ = Shannon index of species diversity, Pi = Proportion of the total number of individual 

species i (Shannon and Weaver, 1948). 

Evenness (E): It was calculated as:  E = H’/Hmax 

where    Hmax = log2 S. The value of evenness varies from 0 to 1, with 0 indicating the dominance of 

a single species, and 1 indicates that all population densities are evenly distributed (Piélou, 1966).  

Coefficient of similarity (Cs): The similarity coefficient can be used to determine the similarity of 

floras from different sites in the study area (Sørensen, 1948). It was calculated as: 

 

 

 

a and b represent the lists of the species recorded respectively in the two sampling units that we 

want to compare, and c the number of species common to both lists a and b (Souleymane et al., 

2018). 

Plant characteristics 

Life forms: The Raunkiaer scheme was used to identify the life forms of the recorded species 

(Raunkiaer, 1934).  

Morphological types: Depending on the persistence of the aerial part during the unfavorable 

season, plants can be classified as perennial or annual (Bouallala et al., 2020). 

Phytogeographical types: phytogeographical properties of the recorded species were determined 

using the flora of Algeria and desert regions (Quézel and Santa, 1962-1963). 

https://doi.org/10.47068/ctns.2022.v11i22.010
http://www.natsci.upit.ro/
mailto:Souddi01@hotmail.com


 
 Current Trends in Natural Sciences 

 Vol. 11, Issue 22, pp. 77-89, 2022 

https://doi.org/10.47068/ctns.2022.v11i22.010 
 

 Current Trends in Natural Sciences (on-line)                               Current Trends in Natural Sciences (CD-Rom)  

 ISSN: 2284-953X                                                   ISSN: 2284-9521 

 ISSN-L: 2284-9521                                                                                        ISSN-L: 2284-9521 

 
 

 
http://www.natsci.upit.ro  
*Corresponding author, E-mail address: Souddi01@hotmail.com 

80 

Dispersal types: Based on Van der Pijl (1982), the dispersal types of the recorded species were 

determined. 

 

2.4. Statistical analyses 

Principal component analysis (PCA) is the most used method for data exploration and data analysis 

across all fields of science (Jolliffe, 1986). The goal is to identify a reduced set of features that 

represent the original data in a lower-dimensional subspace with a minimal loss of information 

(Abdi and Williams, 2010). Principal component analysis was used to analyze the vegetation using 

the software "Minitab 16". The abundance total of each plant species in each site was used in the 

correspondence analysis. 

 

3. RESULTS AND DISCUSSIONS  

3.1. Floristic composition and structure 

Thirty-one species belonging to 29 genera and 15 families were recorded (Table 1). The number of 

species recorded in this study was found to be lower than that reported by Souleymane et al. (2018) 

in the vegetable gardens of the Ivory Coast. This low plant diversity is a common characteristic of 

hot drylands, where the vastness of arid lands, low primary productivity, and low plant population 

densities all contribute to the low biodiversity (Bradai et al., 2015; Bouallala et al., 2020). 

The Asteraceae family is represented in public gardens with (22.6%). This family is the largest 

angiosperm family, with the largest number of species (El-Ghanim et al., 2010). These species hug 

capabilities in seeds production and dispersal methods under arid climatic conditions (Balah, 2019). 

The Amaranthaceae and Poaceae family represent (16.14%), Apocynaceae and Solanaceae (6.46%), 

which indicates that these families better adapted to arid environments (Le Houérou, 1992; Traoré 

et al., 2010; Bradai et al., 2015). Furthermore, 10 families were represented by one species 

(Cucurbitaceae, Cyperaceae, Euphorbiaceae, Fabaceae, Juncaceae, Malvaceae, Portulacaceae, 

Primulaceae, Resedaceae and Zygophyllaceae). The presence of monospecific families was the 

main characteristic of the plant assemblage in arid regions. 

 

On the 375 individuals (Table 2), the species Erigeron bonariensis L. is the most abundant with a 

total of 59 individuals (15.73 %), its density was highest at Site 2 where it registered 22.09 

individuals per plot (1 m2).  The abundance of E. bonariensis due to its capability of producing 

200,000 viable seeds per plant and establishing under different environmental conditions 

(Verdeguer et al., 2020). They occupy anthropogenic habitats, such as abandoned fields, crops and 

waste ground, as well as natural and semi-natural communities (Liendo et al., 2021). 

The species Calotropis procera Act. is the most frequent with (Occ =26.56 %). C. procera is 

widespread in open habitats; it can become particularly abundant in abandoned cultivation, sandy 

soils in areas with low rainfall and disturbed and overgrazed areas (Dhileepan, 2014). Each plant of 

C. procera produces hundreds to thousands of seeds, which are dispersed by the wind and animals 

(Elimam et al., 2009).  
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Table 1. List of plants recorded in the study area with their traits and ecological characteristics 

Family Species 
Plant’s 

code 

Life 

forms 

Dispersal 

types 

Morphological 

types 

Chorological 

types 

Amaranthaceae 

(16.14%) 

Amaranthus albus L. Am al TH Zoo Annual N. Amer 

Amaranthus retroflexus L. Am re TH Zoo Annual N. Amer 

Bassia muricata (L.) Asch. Ba mu TH Zoo Annual Sah. 

Chenopodium murale L. Ch mu TH Baro Annual Cosm. 

Salsola foetida Del. Sa fo CH Anemo Perennial Sah. Arab. 

Apocynaceae 

(6.46%) 

Calotropis procera Act. Ca pr PH Anemo Perennial Sahelo-Sah. 

Cynanchum acutum L. Cy ac GE Baro Perennial Med. As. 

Asteraceae 

(22.6%) 

Erigeron bonariensis L. Er bo TH Anemo Annual Amer. 

Lactuca serriola L. La se TH Anemo Annual Paleotemp. 

Launaea nudicaulis (L.) Hook. f. La nu TH Anemo Annual Med. Sah. Arab. 

Launaea resedifolia O.K. La re TH Anemo Annual Med. Sah. Arab. 

Pulicaria arabica (L.) Cass. Pu ar HE Anemo Perennial N. Afr. 

Sonchus oleraceus L. So ol TH Anemo Annual Cosm. 

Leontodon hispidulus (Del.) Boiss. Le hi TH Anemo Annual Med. 

Cucurbitaceae 

(3.22%) 
Colocynthis vulgaris (L.) Schrad Co vu TH Zoo Annual Trop. Med 

Cyperaceae 

(3.22%) 
Cyperus rotundus L. Cy ro GE Baro Perennial Sub trop. 

Euphorbiaceae 

(3.22%) 
Euphorbia granulata Forsk. Eu gr TH Baro Annual Sah. Arab. 

Fabaceae 

(3.22%) 
Cassia aschrek Forsk. Ca as CH Baro Perennial Sud-Dec. Sah. 

Juncaceae 

(3.22%) 
Juncus maritimus Lamk Ju ma GE Zoo Perennial Cosmop. 

Malvaceae 

(3.22%) 
Malva parviflora L. Ma pa TH Baro Annual Med. 

Portulacaceae 

(3.22%) 
Portulaca oleracea L. Po ol TH Baro Annual Cosmop. 

Primulaceae 

(3.22%) 
Anagallis arvensis L. An ar TH Baro Annual Sub. cosmop. 

Poaceae  

(16.14%) 

Cynodon dactylon (L.) Pers. Cy da HE Baro Perennial cosm. 

Dactyloctenium aegyptium (L.) 

Willd. 
Da ae TH Baro Annual Pantrop. 

Imperata cylindrica (L.) Räusch. Im cy HE Anemo Perennial Cosm. 

Phragmites communis Trin. Ph co HE Anemo Perennial Cosm. 

Setaria viridis (L.) P. Beauv Se vi TH Zoo Annual Temp.-Subtrop. 

Resedaceae 

(3.22%) 
Randonia africana Coss. Ra af CH Baro Perennial Sah. 

Solanaceae 

(6.46%) 

Hyoscyamus muticus L. Hy mu TH Zoo Annual Sah. Arab. 

Solanum nigrum L. So ni CH Zoo Perennial Cosmop. 

Zygophyllaceae 

(3.22%) 
Zygophyllum album L. f. Zy al CH Baro Perennial Sah. Arab. 

Life forms :( CH: Chamaephyte, HE: Hémicryptophyte, PH: Phanérophyte, TH: Thérophyte, GE: Géophyte). 
Dispersal types : (Anemo : Anemochorus, Baro : Barochorus, Zoo : Zoochorus), 

Chorological types: N. Amer: North. American, Sah: Saharan, cosm: cosmopolitan, Sah.Med: Saharo-Mediterranean, Sahelo-Sah: Sahelo-Saharan, 

Med. As: Mediterranean-Asian, Amer: American, Paleo-temp: Paleo-temperate, Med Sah-Arab: Mediterranean Saharo-Arabian, N.Afr: North 
African, Med: Mediterranean, Trop Med: Tropical Mediterranean, Sub-trop: Sub-tropical, Sah-Arab: Saharo- Arabian, Sud-Dec. Sah: Sudan -Dec. 

Saharan, Sub Cosmop: Sub Cosmopolitan, Pantrop: Pantropical, Temp-Subtrop: Temperate-Subtropical. 
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Table 2. List of spontaneous plants, the mean density of individual numbers of taxa per site and the study area with 

values and scale of occurrence (Occ) 

 

Species Site 1 Site 2 Site 3 All sites Total Occ(%) Scale Occ 

Amaranthus albus L 2.86 - - 0.95 2 3.12 Class I 

Amaranthus retroflexus L. 2.86 - - 0.95 2 3.12 Class I 

Bassia muricata (L.) Asch 4.28 - 4.25 2.84 5 6.25 Class I 

Chenopodium murale L. 7.14 - - 2.38 5 6.25 Class I 

Salsola foetida Del. 2.86 1.94 - 1.6 7 7.81 Class I 

Calotropis procera Act. 5.71 - 2.13 2.61 22 26.56 Class II 

Cynanchum acutum L. - 0.77 2.13 0.97 3 4.69 Class I 

Erigeron bonariensis L. 1.43 22.09 2.13 8.55 59 15.62 Class I 

Lactuca serriola L. - 9.30 - 3.1 24 10.94 Class I 

Launaea nudicaulis (L.) Hook. f. 4.28 0.77 - 1.68 5 4.69 Class I 

Launaea resedifolia O.K. 1.43 0.39 2.13 1.32 3 4.69 Class I 

Pulicaria arabica (L.) Cass. - 17.83 - 5.94 46 4.69 Class I 

Sonchus oleraceus L. 1.43 - 6.38 2.60 4 6.25 Class I 

Leontodon hispidulus (Del.) Boiss. - 0.39 - 0.13 1 1.56 Class I 

Colocynthis vulgaris (L.) Schrad 1.43 0.39 - 0.61 2 3.12 Class I 

Cyperus rotundus L. - - 42.5 14.17 20 1.56 Class I 

Euphorbia granulata Forsk. 1.43 10.08 2.13 4.55 28 15.62 Class I 

Cassia aschrek Forsk. - 0.77 - 0.26 2 1.56 Class I 

Juncus maritimus Lamk 10 - 6.38 5.46 10 7.81 Class I 

Malva parviflora L. 1.43 - - 0.48 1 1.56 Class I 

Portulaca oleracea L. 2.86 - - 0.95 2 3.12 Class I 

Anagallis arvensis L. 2.86 - - 0.95 2 1.56 Class I 

Cynodon dactylon (L.)Pers. 1.43 5.81 10.64 5.96 21 10.94 Class I 

Dactyloctenium aegyptium (L.) Willd. 10 0.39 2.13 4.17 9 7.81 Class I 

Imperata cylindrica (L.) Räusch. - 5.81 - 1.94 15 3.12 Class I 

Phragmites communis Trin. 12.86 12.01 2.13 9.01 41 9.37 Class I 

Setaria viridis (L.) P.Beauv - - 4.25 1.42 2 1.56 Class I 

Randonia africana Coss. - - 2.13 0.71 1 1.56 Class I 

Hyoscyamus muticus L. 2.86 2.32 - 1.73 8 4.69 Class I 

Solanum nigrum L. - 1.55 - 0.52 4 3.12 Class I 

Zygophyllum album L. f. 18.57 0.77 8.51 9.28 19 23.44 Class II 

Total 70 258 47  375   

 

3.2. Life form spectrum 

The life-form spectrum of the recorded species indicated the predominance of Therophytes (18 

species or 58.06% of the total species) (Fig.2). A forte representation of Therophytes at Site 1 with 

(15 species or 71.44 % of presence). The high proportions of Therophytes because all the study sites 

were open for anthropic action. This is favorable for heliophilous species; especially Therophytes 

(Souleymane et al., 2018). Therophytes represents the ultimate stage of the adaptation of plants to 

artificialized environments (Godron, 1974). The presence of chamaephytes in the study area with 

five species (16.13%) is due to their adaptations to aridity (Chenchouni, 2012; Bouallala, 2013; 

Bradai et al., 2015). Hemicryptophytes were represented by four species with 12.9%. These species 

adapt well to arid and semi-arid environments and maintain themselves thanks to vegetative organs 

(bulbs, rhizomes, stolons) (Taleb et al., 1998). Geophytes with three species (9.68%). According to 

Taleb et al. (1998), geophytes reproduce mainly by vegetative reproduction. For most species, 

sexual reproduction is rare, including Cynodon dactylon and Cyperus rotundus, for which 
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germination has never been reported. Phanerophytes were represented exclusively by one species 

(Calotropis procera) with 3.23%. Their presence confirms the study area is exposed to wind 

(Shmida et al., 1986; Bradai et al., 2015). 

 

All siteSite 3Site 2Site 1

100

80

60

40

20

0

%

PH

HE

GE

CH

TH

1

2

1

2

15

1

4

1

4

9

1

2

3

2

7

1

4

3

5

18

 
PH: Phanérophyte, HE: Hémicryptophyte, GE: Géophyte, CH: Chamaephyte, TH: Thérophyte,  

 

Figure 2. Life forms distribution of plant species in the study area 

 

3.3. Morphological types 

The vegetation in the study area included 18 annual plants and 13 perennials. The spectrum 

indicated a good representation of annual species with 58.07%, while 41.93% were perennial (Fig. 

3). Site 1 had the largest number of annual species with (15 species or 71.43%), the annual species 

is generally macro thermal or macro eurythermic (Nègre, 1961) requiring high temperatures for 

their germination (Taleb et al., 1998). However, the dominance of annuals reflexes the 

intensifications of humans (Balah, 2019). 

Furthermore, Site 2 had the largest number of perennial species with (10 species or 52.63%). Hope 

et al. (2003) found that the species richness of perennial plants was doubled in urbanized areas. 

Perennial plants grow more rapidly in periods with favorable conditions and regenerate the 

population by asexual reproduction, thereby ensuring the survival of the species (Knevel and 

Lubke, 2005). 

3.4. Phytogeographical types 

The flora of the surveyed public gardens had a typical cosmopolitan phytogeographical affinity with 

eight taxa, i.e. 25.83 % of total plants (Fig. 4). Cosmopolitan species are indicators of the 

modifications on biodiversity by human impacts and activities (Shochat et al., 2006; El-Saied et al., 

2015). Rana et al. (2001) find that contamination of grains and other economic plants, importation 

of seed and propagation by plant introduction agencies, and general migration of people are the 

primary sources for the introduction of exotic plants. The presence of the Saharo-Arabian element 
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in the second position with four species (9.69 %), can explain the adaptation of species to the severe 

environmental conditions of hot arid lands (Quézel, 1965; Bradai et al., 2015). 
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Figure 3. Morphological types distribution of plant species in the study area 
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Figure 4.  Phytogeographical types distribution of plant species in the study area 
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3.5. Dispersal types 

For dispersal types, barochorous-type plants were abundant at all sampled sites, with (38.71%) (Fig. 

5). The abundance of barochorous species is due to the permanent presence of water and the 

accumulation of nutrients (Kouamé et al., 2017). The high nutrient levels resulted in an increase in 

vegetation composition, species richness and may be created by the cultivation activities (Balah, 

2019). The frequencies of anemochorous species were 35.48%. This obviously highlights the 

important role of wind in the dispersion of both plants and particles of soil surface (Bradai et al., 

2015). The frequencies of zoochorus species were 25.81%. The dissemination of species by 

zoochorous-type suggests the importance of fauna in urban areas that helps maintain seed dispersal 

(Bossu et al., 2014).  
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Figure 5. Dispersal types distribution of plant species in the study area 

3.6. Diversity indices  

The diversity of spontaneous species in public gardens differs from site to site. The diversity of 

spontaneous species at each site was calculated using the Shannon-Weaver index (H’). This index 

showed that the highest diversity was at site 1 with H’= 3.86 bits followed by Site 2 with H’= 3.22 

bits. The lowest diversity was at site 3 with H’= 2.99 bits. This difference is due to the presence of 

water and in combination with human impacts. The Shannon diversity index (H’) usually has a 

value of 1.5 to 3.5 and rarely reaches 4 (Picardal et al., 2011; Valenzuela et al., 2013; Flores et al., 

2020). The lowest evenness index in site 2 and site 3 (0.76) and maximum in site 1 (0.88). Evenness 

reflects the relative abundance of species, being highest when species have similar relative 

abundance (Garces and Flores, 2017; Flores et al., 2020). The highest Sørensen index between site 

1 and site 3 with 61%. This high similarity could be explained by the similarity of the cultivation 

techniques practiced in these gardens (Alfudhala, 2009).   

3.4. Statistical analyses 

The sum of two axes (Axis1- Axis 2) of the correspondence analysis was 70.6 % of cumulative 

inertia (Fig. 6). We have distinguished three groups: the first site is characterized by 
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Dactyloctenium aegyptium (L.) Willd, Juncus maritimus Lamk. and Zygophyllum album L. f. 

Dactyloctenium aegyptium is characterized by its ability to eliminate the entire crop cycle provided 

that the soil is sufficiently humid (Le Bourgeois and Marnotte, 2002). Juncus martimus is localized 

in salty or brackish areas where the water table never drops below 80 cm (Nègre, 1962).  

The second site is characterized by Erigeron bonariensis L. and Pulicaria arabica (L.) Cass. Plants 

of site 2 are mainly anemochorous.  Pulicaria arabica is a hygrophilic species (Nègre, 1962). E. 

bonariensis is an annual species, that adapts to all types of soil and supports high organic matter 

contents (Nègre, 1962). Balah (2019) found the effect of soil organic matter, coarse sand, fine sand, 

silt, and soil saturation point on the spatial distribution of weed communities. 

The third site is characterized by a fort presence of Cyperus rotundus L. It is a hygrophile and 

thermophilic species (Montégut, 1983). This plant researches for deep fine sands a little wet 

specially cultivated (Nègre, 1961). Their great adaptability to their environment gives them the 

potential invasion (Souleymane et al., 2018).  
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Figure 6. Principal Component Analysis of plant species in the study area. 

 

4. CONCLUSIONS 

Public gardens in southwest Algeria contained 31 species dominated by the Asteraceae followed by 

the Amaranthaceae and Poaceae. The current climatic conditions are reflected in the distribution of 

spontaneous plants in public gardens, which are characterized by a forte representation of 

therophytes and geophytes. Application of Correspondence Analysis to the data described the 

ecological gradients responsible for the distribution of these taxa. These gradients correspond to the 

following ecological factors: Humidity, and organic matter. These gardens constitute a favorable 
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environment for the installation and development of spontaneous plants that have various 

importances.  
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