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Our work, is interested in assessing the biodiversity in the Mount of Sidi youcef region of Saida (Western Algeria), for this sixteen
stations are selected, within each station, a floristic inventory has been made. The results obtained show that the species richness is
69 species, distributed in 30 botanical families dominated by Caryophylacea Poaceae and Liliaceae. The biological spectrum of these
species reveals the dominance of therophytes constituted the bulk of the flora, followed by geophytes, phanerophytes,
hemicryptophytes and chamaephytes. PCA statistical processing (principal component analysis) of the floristic analysis of the
stations examined reveals the formation of four groups defining a set of stations marked by the presence of certain phytoecological
similarity.
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Introduction

The Mediterranean region is very diversified by plant species and is of great interest for any scientific research. Great floristic wealth
is related to the heterogeneity of paleogeographic data, geological ecological aspects (Quezel et al., 1988), but the current situation
is dramatic in various North African countries (Quezel, 2000). Algeria because of its geographical position presents a great diversity
of biotope occupied by an important floristic richness. Its forest ecosystems are characterized by a remarkable floristic richness,
some represent landscapes of global interest. The resinous formations (Pinus halepensis, Junijperus oxycedrus,) constitute almost
the majority of forest and pre-forest ecosystems, they are also associated with Quercus ilex et Olea europea (Benabdelli, 1996).
These forest formations are overgrazed and burned in recent decades. Various works have drawn the attention of biologists and
geneticists to the interest of Mediterranean forests, from the point of view of plant species richness, as much in terms of the forest
species that constitute them as herbaceous species that participate in the procession of habitats that they individualize (Gomez-
Campo, 1985), It is in this context that we are interested in the study of this forest formation(Mont Sidi youcef) which is a
transition zone between a forest ecosystem and a steppe ecosystem (ecotone). Ecotones occur in two ways when two plant
communities or ecosystems have the same ecological amplitude growing separately in their own region (Kamel, 2003). This area of
"tension"» (Cléments, 1905) can form a sharp ecotone when plant species can't coexist together. This study presents a certain
originality that allowed us to evaluate in a global way the phytodiversity that characterizes our study area.

Materials and Methods

Study area

Our study area is a transition between the degraded green oak forest in the northern part and the Stijpa tenacissima L.-based
steppe to the south. The climate is Mediterranean type to cool winter, with average annual rainfall of 280 mm a 390 mm. Average
monthly temperatures are between 9,4°C et 26,6°C, the average minimum temperatures of the coldest month oscillate between
2.8°C to 3.5°C and average maxima of the hottest month seldom exceed 32°C (NOM, 2018). For the floristic inventory, we used the
phytosociological survey method OF Braun-Blanquet (1952) the number of stations selected is 16 during the period of optimal
vegetation, from April to May. Inventoried species are distributed according to their frequency of appearance (F), botanical families
(Quézel & Santa, 1962), and biological types (Raunkiaer, 1934; Ellenberg & Mueller, 1968), morphological types (Quézel & Santa,
1962; Ozenda, 1991; Bonnier, 1990). The inventoried species are divided into three classes with respect to their frequency of
occurrence (F). (Figure 1).

Statistical treatment

The similarity in species composition between the studied stations is performed by 3 Sorensen similarity index of (Gaujour et al.,
2009; Masharabu et al., 2010) and J (Jaccard) index (De Bello et al., 2007). One of the objectives of our study was also to
characterize the plant biodiversity of Mount Sidi Youcef. Statistical analyses that can meet the primary objective of this ecological
study PCA (Principal component analysis).

Results and Discussion
The floristic inventory conducted on sixteen stations allowed to count 69 species (Table 1). The number of species varies from 15
species (St 11 and St 15) to 29 species (St 2) this inequality testifies to the variability of the distribution of the flora in relation to the
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various factors of the environment. The inventoried species are related to 30 botanical fam

Guillerm (1982) within the flora of the western Mediterranean regions of Europe.

ilies (Figure 2). The family which is best
represented is the Caryophlaceae with a rate of (13, 04%), followed by Poaceae (10,14%), Liliaceae with a rate of (5,55%), then
the Asteraceae Fabaceae (7,24%) and the Convolvulaceae, Lamiaceae (4,34%). We also noted the existence, on the one hand, of
seven families (Brassicaceae, Cupressaceae, Malvaceae, Papaveraceae, Plantaginaceae, Primulaceae and the Orchidaceae) 2,89%.
The remaining fifteen families are monospecific with a low presence of (1.44%) each, this humerical superiority is also confirmed by
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Figure 1. Distribution of botanical families in the study area.
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Figure 2. The classification of inventoried species according to their morphological types (A), frequency of apppearance (B) and

biological types (C) in the study area.

HE: hemicryptophytes; CH: chamephytes; TH: therophytes; PH: phanerophytes; GE: geophytes; LV: Ligneous plants; HV: perennial

herbaceous plants; HA: annual herbaceous plants CLI: class I; CLII: class II; CLIII: class III;
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Figure 3. Principal Component Analysis (PCA).

HE: hemicryptophytes; CH: chaméphytes; TH: therophytes; PH: phanerophytes; GE: geophytes; LV: Ligneous plants; HV: perennial

herbaceous plants; HA: annual herbaceous plants;
CLI: class I; CLII: class II; CLIII: class III.
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Table 1. Floristic inventory in Sidi youcef mount (the study area).

Altitude 1220 m 1172 m 1200 m

Latitude 00 32° 3817 E 0°33° 1.98" E 0°32° 38,17 E
Longitude 34°45° 59,51"N 34045°29.10" N 34°45° 59,51"N
Stations espéces i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

01

Cupressus sempervirens L. + + + +

oz - - +. +. - +. - - - - - - -
Eucalyptus globulus Labill - - + + +

03 Olea europea var. Oleaster - - - - - +. - - - - - - - - -
L. - +

04 +. - +. - +. - - - - - - - - - - -
Quercus ilex L. + + +

05 - - - +. - - - - - - - - - -
Pinus halepensis L. - +

06 +. 4+ - - - +. - +. - - - +. - +. +.
Pistacia atlantica Desf. + + o+ + + + + o+

o7 - - +. - - - - +. - +. - - +. - +.
Juniperus oxycedrus L. - + + + + +

08 +. - +. - - +. - - +. - +. + - - - +.
Ziziphus lotus (L) Desf + + + + + 4+ +

09 +. +. - +. - +. +. - +. - - +. - +. -
Allium hirsutum L. - +  + + + 4+ + + +

10 +. - +. - +. - +. - - +. - +. o+ +. - -
Allium roseum L. + + + + + + 4+ o+

11 +. - +. - +. - - - - - +. - +. - +.
Achilea leptophylla M. B - + + + + + +

12 Ampelodesma mauritanicum +. +. - - - S - +. - - - - +. - -
(Poirte) Dur. et Sch. + o+ + + +

13 Anagallis arvensis subsp - +. +. 4+ - - +. - +. +. - - - +. -
latifolia - + + o+ + + o+ +

14 +. 4. - - - - - - +. - - +. - +. - -
Anagallis monelli L. +  + + + +

15 +. 4+ 4 - - +. - - - - +. - - - +.
Asparagus acutifolius L. - + + o+ + + +

16 Asphodelus microcarpus +. - +. - +. - - +. +. - +. - +. -
Salzm et Viv - + + + + o+ + +

17 - - - +. - - +. - - +. +. - - - -
Avena sterilis L. - + + + o+

18 +. - +. - - +. +. - - - +. - - +.
Ballota hirsuta Benth. -+ + + o+ + +

19 - +. - +. +. - - +. - - +. + +. -
Bromus rubens L. - + + o+ + + o+ +

20 Calycotome spinosa +. - - +. - +. - - - - - +. - - - -
(L)Lamk + + + +

21 - +. o+ 4+ - +. +. - +. - - +. - - +
Centaurea calitrapa L. - + + + + + + + +

22 +. - - +. - +. - - +. - - - - +. -
Centaurea pungens Pomel. + + + + +

23 Chamaerops humilis subsp - +. - - +. - +. - - +. - +. - +. -
argentea - + + + + + +

24 +. - +. - - +. - +. - - - - +. - +.
Convolvulus althaoeides L. - + + + + + +

25 - - - - +. - - - +. - - +. - - -
Convolvulus epithymumL. - + + +

26 Convolvulus fatmensisL. +. - +.o- - - - +. - - - +. - - - -
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+ + + +

27 - +. o+ - +. - +. - - - - - -
Delphinium pubesens DC. - + o+ + +

28 +. +. + - - +. - - - +. - - +.
Diplotoxis virgata DC. + + 4+ + + +

29 +. - - +. - +. - +. - +. - - +. -
Echium vulgare L. + + + + + +

30 Erodium moschatum - +. +. - - - +. - +. +. - -
(Burn.)L Her - + + + + o+

31 - - +. - +. - - - +. - - - -
Euphorbia peplus L. - + + +

32 Fumana thymifolia +. o+ - - +. - +. +. - - +. - +. -
(L. )Verlot + o+ + + + + +

33 - - - - +. - - - +. - - +. -
Hordeum murinum Witth. - + + +

34 +. +. +. - - - +. - - - -
Lavandula dentata L. - + + + +

35 +. - +. - +. +. - +. - - +. o+ -
Malva aegyptiaca L. - + + + + + + o+

36 - - - +. - - - - +. - - -
Malva sylvestris L. - + +

37 +. - +. - +. +. - +. - - - - +.
Marrubium vulgare L. - + + + + + +

38 +. - - +. - - - - - + +. -
Medicago minima Grufb. + + + +

39 Minuartia geniculata Poirr. +. - - - +. +. +. - +. - +. - -
Tell - + + + + + +

40 Minuartia mutabilis Lap. +. - - - +. - -- +. 4+ + .+ - -
Shang + + + + + + o+

41 - +. +. - - - - - +. - - +.
Minuartia geniculata Poirr. + o+ + +. +
Tell - +

42 . - - - - +. +. +. - - +. +. - -
Ophrys apifera L. ) N N N J

43 +. - - +. - - - +. o+ - - +. +
Ophrys speculum L. ) + N Ly Lo,

# Oxalis corniculata L. oo e + S

+ + o+ + + +

45 +. - +. - +. - - - +. - - - +.
Papaver rhoes L. - + + + + +

46 +. - - - +. - +. +. +. - +. - +. -
Papaver malviflorum L. + + + + o+ + +

47 +. - - - - +. - - - - +. - -
Paronychia capitat L. Lamk - + + +

48 Paronychia argentea - - - - - +. - - - +. - - +.
(Pouee.)Lamk - + + +

49 - - +. - +. - - - +. - - - -
Phalaris minor L. - + + +

50 +. 4+ - - +. - - +. - - - - +. -
Plantago albicans L. + + + + +

51 +. - - - +. - - +. - - - +. -
Plantago ovata Forsk - + + + +

52 - - - - +. - - - - +. - - -
Poa bulbosa L. - + +

53 - - +. - - +. +. - - +. - - +.
Ranunculus repens L. - + + + + +

54 +. - - +. - - - - +. - - +. -
Reseda alba L. - + + + +

55 +. 4. - - +. - - - - - - - - -
Senecio vulgaris L. + + +
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56 +. - - - +. - - +. - - - - - - -
Scilla peruviana L. - + + +
57 - - - - - - - - - - - +. - +. -
Shismus barbatus P.B. - + +
58 +. +. o+ - +. - - - +. +. - +. - - - -
Sifene argillosa Munby. + + 4+ + + + +
59 +. - +. - +. - +. - - - +. - +. -
Sifene aristidis Pomel. - + + + + + +
60 - - + - - - - +. - - +. - - - -
Silene oropediorum Coss. - + + +
61 - +. - - - +. - - +. - +. o+ - +. +.
Silene aristidls villosa Fask - + + + + o+ + o+
62 - - + - - - - - - +. - - - +. -
Sinapis arvensis L. - + + +
63 +. - - - - - - - - +. - +. 4+ + .+
Stipa tenacissima L. + + + + + o+ o+
64 +. - - - +. - - +. - - - +. - -
Thapsia garganica L. - + + + +
65 +. +. - - - - + +. - +. - - +. -
Trifolium angustifolium L. + + + + + +
66 +. - - +. +. - +. - - - - - +.
Trifolium rugosa - + +  + + +
67 Urginea maritima +. - - - +. - - +. 4+ 4. - +. - - +.  +.
+ + + + o+ + + 4+
68 +. - +. - - +. - +. - - - +. - - -
Vicia viflosa Rhoth - + + + + +
69 Xeranthemum inapertum +. - +. - +. - +. - - +. - +. - - +.
(Lymill. + + + + + + +
Species richness 24 29 22 26 21 28 19 21 26 20 15 27 25 15 25 20
+.+: Presence ; - : Absence
Table 2. Similarity indexes (Sorensen and Jaccard) of the study area.
ST 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 ND 022 048 02 031 023 032 035 032 031 02 031 032 03 04 036
2 029 ND 0.27 021 0.2 021 02 044 0.5 0.2 022 042 037 05 037 044
3 0.31 0.15 ND 029 041 02 043 041 0.2 033 032 024 042 0.16 034 0.33
4 031 12 0.16 ND 0.08 04 026 034 0.19 021 034 041 0.22 024 0.19 043
5 011 0.11 0.26 0.04 ND 0.12 05 033 034 048 038 033 0.26 0.16 039 0.19 "3
6 0.19 0.11 0.11 0.25 0.06 ND 0.04 028 04 025 023 036 026 0.27 033 025 S
7 013 0.28 0.28 0.15 0.33 0.02 ND 0.25 0.22 041 029 0.26 043 0.22 039 0.39 g
8 021 034 026 02 02 0.16 0.14 ND 0.04 048 033 029 043 022 039 039 &8
9 019 0.11 0.14 0.1 0.2 025 025 0.02 ND 0.14 037 036 029 027 034 042 =
10 0.18 0.12 0.22 0.15 032 0.14 0.25 032 0.07 ND 0.17 0.38 0.53 0.22 033 0.53 §
11 0.11 0.27 019 0.2 024 0.13 0.17 0.2 023 0.09 ND 0.18 0.25 0.26 0.35 0.28
12 0.18 022 025 026 0.2 022 0.17 0.17 022 023 0.1 ND 0.15 0.33 0.38 0.42
13 0.19 0.22 0.27 0.13 0.15 0.15 0.27 0.27 0.12 036 0.14 0.08 ND 0.25 048 0.35
14 0.2 033 0.08 0.13 0.09 0.16 0.13 0.12 0.15 0.12 0.15 0.11 0.14 ND 0.1 0.22
15 025 0.22 0.28 0.18 0.24 02 0.18 023 02 032 021 0.16 031 0.05 ND 0.26
16 0.22 0.28 0.2 0.27 0.11 0.14 021 0.24 0.27 0.14 0.16 0.27 0.21 0.12 0.16 ND

The therophytes are clearly dominating all stations with (52, 11%), followed by Geophytes (GE) (14,49%). The phanerophytes and
the hemichryptophytes (11,59%). The chamaephytes are less represented These observations are on the whole similar to that of
(Dahmani et al, 1997) in the main green oak forest formations of Algerian western Tell. The high proportion of therophytes
(52.11%) is due to the microclimatic conditions: relatively wet winter and spring periods alternating with a fairly prolonged period of
drought (Bekkouche el al., 2019). The more a system is influenced by man (anthropic action), the more the therophytes take up
space (Floret et al., 1990, Le Floc'h, E, 2001). In addition to anthropization, therophytization is due to aridity (Barbero et al., 1990).

According to Raunkiaer (1934) the increase in the rate of hemicryptophytes is related to the increase in both cold and precipitation,
which corresponds to the climatic changes observed during the elevation of altitude (Kazi Tani et al., 2010). They are less likely to
be drought and light chamaephytes because they are less xerophilic (Anderson 1988, Benabadji et al., Bouazza 2001). The
chamaephytes are much less important. This biological type is described as being best adapted to aridity and proportionally
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established as forest ecosystems are degraded. (Ghezlaoui et al., 2011). As for the geophytes, their very small proportion is in
relation with the climatic rigors favoring the development of species with short cycle of life (Aidoud, 1997). The annual herbaceous
plants define the highest (65, 21%), rate, followed by perennial herbaceous plants with (18, 84%). Ligneous plants are the least
represented with (15, 94%). The predominance of annual herbaceous plants is due to the invasion of therophytes, which are
usually annual herbaceous plants. According to Romane (1987) "There is a good correlation between biological types and many
phenomenological characters. The frequency of occurrence of inventoried species in floristic surveys revealed three classes of
species: Class I with very rare species (15 species); Class II encompassing rare species (35 species); class III corresponding to
frequent species (19 species); (Figure 2). shown the existence of very constant species such as Pistacia atlantica, Allium hirsutum
L., Allium roseum L., Centaurea calitrapa L., Minuartia mutabilis, Ophrys speculum L., Urginea maritima et Vicia villosa which are
present almost in most stations. Others are rare and very rare, representing the majority of inventoried taxa. According to (Dethier
et al., 2000), the rarity of a species may be due to several reasons: it is characteristic of another environment and is therefore by
accid it is "naturally” rare, its frequency is very low in all ecological conditions. In our case, it is the heterogeneity of the physical
environment, its complexity combined with the different ecological stresses which are the causes of the floristic rarities encountered
locally and also it is a zone of it is a zone of transition (ecotone) between forest ecosystem has a steppic ecosystem. The similarity
indices of Sorensen and Jaccard (Table 2) revealed groups of stations with floristic similarities. Strong floristic similarities
characterize the following groups of stations: St 10-St 13 (B=0, 53 et J=0, 36), St2-St 9(8=0, 50 et J=0, 33), St 2-St 14 (8=0,50 et
J=0,33), St 5-St 7 (B=0,50 et J=0,33) et St 7-St 13 (B=0,50 et J=0,27) ; however, slight similarities are noted on: St 4-St 5
(B=0,08 et J=0,04) et St 6-St 7 (B=0,04 et J=0,02), St 8-St 9 (8=0,04 et J=0,02) St 14-St15 (8=0,10 et J=0,05). On the factorial
plane F1 x F2 (Figure 3), the segregations secreted by the ACP concerning the different floristic results of the sixteen sampled
stations are represented. The F1 axis gives more information of 65.75% against 34.25% given by the axis F2. Taking into account
the contributions made by the sampled stations and the correlations between the floristic variables (Figure 3), four sets are
individualized on both sides of the F1 axis: the group 1 (G1) is formed on the positive side is correlated with Therophytes (TH),
hemicryptophytes (HE) and to the species of class III. On the negative side of the axis F1 is constituted by three groups G2, G3 and
GR4 are correlated with ligneous plants, phanerophytes, Class I species (CLI) We recorded correlation coefficients of GR2 (0.991)
between phanerophytes (PH) and Class I species CLI, (0.999) between geophytes (GEO) represented by a maximum number with
a rate of (14.81%) and annual herbaceous HA and (0.410) and the GR3 group which is correlated with perennial herbaceous plants
(HV) which is presented with 13 species with (18.84%), and Ligneous plants (LV) with (0.717) correlation for group 4 correlated
with Class I species (CLI) at (0.780) correlation and chamephytes (CH) which mark their maximum percentages of (14.49%) and
with a correlation of (0.312) On the negative side, the set of groups, correlated with species in Class II (CLII). This category of
species is abundant in the study area with 35 species at a rate of (50.72%). The floristic study by means of the sigmatist method
made it possible to count 69 species forming the floristic procession participating in the important floristic richness of the Sidi youcef
(Saida) mountains.

Conclusion

Following this work it appeared that the frequent heterogeneity of the vegetation in mountainous environment, the annual and even
seasonal variations of the floristic richness and the state of the plant pose many Problems of final interpretation. This shows very
clearly that the study sites (Mount Sidi youcef) generally constitute an important reservoir for the amount of flora with the stock of
medicinal plant species and aromatic characters, the profitability offered by medicinal plants of This mountainous ecosystem, and
certain that it is an economic priority that should be exploited, provided that all accompanying measures, conservation and recycling
are respected to ensure the protection of plant heritage.
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