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Abstract 
This study was conducted at the Centre for the Conservation, Multiplication and Dissemination of Endemic Ruminant Livestock in Madina Diassa (Mali). Its objective was to characterize aerial pastures. The transect method was used to inventory woody flora and assess floristic composition, cover and pastoral value according to soil type. A total of 78 woody species belonging to 27 families were identified, 92.3% of which were forage species. Fabaceae and Combretaceae were the most represented families. Forage species were most abundant on ferruginous soils (56 species), followed by sandy loam soils (49) and gravelly soils (48). The flora is dominated by moderately palatable species (47%). Pastoral value remains low, with averages of 30.56% (clay-sandy soils), 26.60% (gravelly soils) and 26.39% (ferruginous soils). These results highlight the need to extend the study to the entire ranch for better management of plant resources.
Keywords: aerial pastures, floristic composition, ranch, pastoral value, Madina Diassa, Yanfolila, Mali.
















1. INTRODUCTION
Mali, a vast continental country in West Africa, stretches between 10° and 25° north latitude and 4° east longitude and 12° west longitude, covering an area of 1,241,238 km². Along with Niger, it is one of the largest states in the region, covering 1,500 km from north to south and 1,800 km from east to west (BALLO, 2005). Two-thirds of the territory is arid (MEATEU, 2000), which explains its membership of the CILSS (DEMBOU et al., 2004).
As a country with an agropastoral vocation, agriculture and livestock farming constitute the main economic activities. The national livestock population is estimated at nearly 13 million cattle, 21 million sheep, and 29 million goats, in addition to horses, donkeys, camels, and pigs (DNPIA, 2021). Livestock farming contributes 15.2% to GDP, after agriculture (16.2%) and before gold mining (7.2%) (INSTAT 2015, cited by DNPIA, 2019). Animal feed relies primarily on the exploitation of natural pastures, supplemented during the dry season by fodder trees, producing on average more than 1,000 kg/ha/year (DIARRA, 2010).
Pasture productivity varies from 0.5 to 2 t/ha in the Sahel (BOUDET, 1978), compared to 1 to 6 t/ha in the pre-Guinean zone (DEMBÉLÉ et al., 2009). However, human pressures (land clearing, bushfires, deforestation) and climate change are reducing productivity (CISSÉ, 1986). Bushfires, which are frequent and often deliberate, destroy large quantities of dry fodder, exacerbating the shortage (CCMD-BRE, 2019).
In the district Yanfolila, herds are herded by a shepherd during the rainy season, while in the dry season they graze freely (COULIBALY et al., 2014). However, the lack of clear boundaries between agricultural and pastoral areas limits access to grazing lands. In contrast, the Center for the Conservation, Multiplication, and Dissemination of Endemic Ruminant Livestock (CCMD-BRE) operates as a ranch, dedicated to the preservation and promotion of the N'Dama cattle breed, known for its hardiness and resistance to trypanosomiasis (KOURIBA et al., 2002, cited by COULIBALY et al., 2014). Originally from Fouta Djallon (Guinea), this breed is present in Mali in the regions of Kita, Bougouni and Yanfolila.
At Madina-Diassa center, the livestock population numbers around 300 head (annual report, 2021). Despite its potential (over 1,000 ha) and efforts to integrate agriculture and livestock farming, the center suffers from chronic forage deficits due to climate shocks and the lack of pastoral infrastructure. Few recent studies have focused on this area since that of Boudet and Ellenberger (1971) on the management of the N'Dama breed's ancestral homeland. However, a better understanding of the forage potential and its suitability to nutritional needs is essential for the sustainable management and preservation of this threatened breed in Mali.
It is in this context that the present study, entitled Characterization of aerial pastures at the Madina Diassa Centre for the Conservation, Multiplication and Dissemination of Endemic Ruminant Livestock in the rural commune of Gouanan, circle of Yanfolila in Mali.

1.1. Materials and methods
Presentation of the study area
This study was conducted in the rural commune of Gouanan, specifically in the village of Madina Diassa, CCMD-BRE site. Located in the agro-ecological zone of the upper Bani region of western Niger, the commune features a landscape of lateritic plateaus alternating with valleys and plains. The average altitude is 325 m; the valley bottoms, rich in silty-clay soils, are the main cultivated areas.
The climate is of the Sudanese-Guinean type, with annual rainfall between 1,200 and 1,300 mm and an average temperature of 28 °C. The dry season extends from November to March, and the rainy season from April to October.
The vegetation is dominated by shrub formations ( Detarium) microcarpum , Combretum glutinosum , Lannea microcarpa , Parinari curentellifolia , Isoberlinia doka , Vitellaria paradoxa ) and a grassy cover marked by Andropogon gayanus .
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[bookmark: _Toc152507213]Figure 1 : Location of the study area
[bookmark: _Toc152056842]2.1 Equipment
[bookmark: _Toc152056845]2.1. Technical equipment: 
The technical equipment used for data collection consists of:
· A GPS device for taking coordinates;
· Phytoecological survey sheets and a pen for taking notes;
· A 50 m measuring tape to delimit the plots;
· Stakes with blue bags at the end to delimit the plots;
· A key for identifying woody plants: "Trees, Shrubs and Vines of West Africa"
· (ARBONNIER, 2000) the flora of Senegal (BERHAUT, 1967);
· A techno mobile phone for taking photos. 
[bookmark: _Toc152056844]2.1.2. Plant material:
The plant material consisted of the woody species (trees and shrubs) found in the different study plots of the pastures (figure 4).
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Figure 2: Vegetation status of the CCMD-BRE Madina Diassa ranch
[bookmark: _Toc152056846]

2.2 . Methods
[bookmark: _Toc498801366][bookmark: _Toc498801943][bookmark: _Toc499585066]To select the soil types, we made a tour in the ranch with the relevant people. Among the soil types encountered, the sampling involved ferruginous soil (Sonson dugukolo), the gravel soil (Bèlè dugukolo) and clay-sandy soil (Bira dugukolo).
[bookmark: _Toc129692085]System adopted for the readings	
[bookmark: _Hlk53478238]The design used is a 350 m long transect, consisting of three rectangular unit plots (P1, P2, P3) measuring 20 m wide and 50 m long. Each plot has an area of 1000 m² (figure 3). This area represents the minimum area for woody vegetation in the study area (GOUNOT, 1969 cited by YOSSI et al. , 1996 ).
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[bookmark: _Toc152056849]
Figure 3: Transect setup for phytoecological surveys
[bookmark: _Toc499585067]2.2.1. Vegetation structure of the pastures of the CCMD-BRE of Madina Diassa
The vegetation characterization consisted of estimating, by visual assessment, the cover of the different strata in each individual plot according to the Braun-Blanquet scale (1969). The parameters evaluated are: Overall Vegetation Cover (OVC), that of the Herbaceous Stratum (HS), Woody Stratum (WS), Tree Stratum (TS), Shrub Stratum (SS) and Low Woody Stratum (LWS).
[bookmark: _Toc125559995][bookmark: _Toc125564197][bookmark: _Toc125564533][bookmark: _Toc125565793][bookmark: _Toc129692087][bookmark: _Toc152056850]2.2.2. Woody floristic composition of the CCMD-BRE pastures of Madina Diassa 
For this step, the phytoecological inventory method was used to identify all woody species (palatable or not) in the plots (P1, P2, P3), according to soil type. Each species was assigned an Abundance-Dominance (A/D) coefficient based on the Braun-Blanquet scale (1969).
Based on the floristic composition, a palatability index was assigned to each species according to the scale of AKPO et al. (2000), cited by DEMBÉLÉ (2022). This classification made it possible to distinguish forage species from non-forage species. Species with a palatability index of zero were eliminated from the list (see Table 1).
[bookmark: _Toc152056851]2.2.3. Pastoral value of woody species found in the study site 
Pastoral value reflects the zootechnical interest of a species or group of species for a given pasture. It varies over time and space and is determined based on species cover and a quality index linked to the palatability of the species (DAGET & POISSONET, 1971; BOUDET, 1979). Each species receives an index between 0 (unpalatable, poor quality) and 5 (highly palatable, excellent quality) (DAGET & GODRON, 1995).
The formula used is as follows: VP = 1/5∑ CSi * IS * RGV
VP: Pastoral value as a percentage (%);
CSI : Specific contribution of each species;
IS: Specific or quality Index of the species;
RGV: Overall vegetation cover.
To overcome the problem of overestimation, the pastoral value is weighted by the overall vegetation cover (RGV) (AKPO and GROUZIS, 2000; KAREMBE, 2001; NGOM et al., 2012; ALHASSANE et al., 2018 cited by BERTHE, 2023).
[bookmark: _Toc152056852]2.2.4. Data Analysis  
The collected data was entered into Excel Office 2016 software; for data processing, we used Word Office 2016 software and XLSTAT Pro software for statistical analysis.
[bookmark: _Toc152056853]3. Results and discussion
[bookmark: _Toc152056854]3.1. Results
The various results obtained during this study relate to the structure of the plant formations, the woody floristic composition of the pastures and the woody pastoral value of the pastures of the CCMD-BRE of Madina Diassa.
[bookmark: _Toc499585073][bookmark: _Toc152056855]3.1.1. Structure of woody formations
This refers to the cover of the woody layer (RSL), the cover of the tree layer (RSA), the cover of the shrub layer (Rsa) and the cover of the low woody layer (RSBL) of woody formations without distinction of treatments.


[bookmark: _Toc152507221]Figure 4: Variation in the cover of woody strata in the study site
Analysis of Figure 4 shows that, regardless of soil type, the tree and shrub layers dominate over the lower woody layer. However, this predominance appears slightly more pronounced on clay-sand soils.
3.1.2. Floristic composition of woody species
[bookmark: _Toc152507212]The woody flora of the CCMD-BRE pastures of Madina Diassa boasts a rich biodiversity, with 72 species distributed across 56 genera and 26 families. Among these species, 92.3% are identified as forage crops for livestock feeding.
Table 2 : Distribution of woody forage species according to soil type
	Family
	Species
	IS
	F
	G
	AS

	Anacardiaceae

	Lannea acida (A. Rich )
	3
	+
	+
	+

	
	Lannea microcarpa (Engl. and K. Krause, 1911)
	2
	-
	+
	+

	
	Lannea velutina (A. Rich )
	1
	+
	+
	-

	Annonaceae
	Annona senegalensis (Pers.)
	2
	+
	+
	+

	Apocynaceae
	Baissea multiflora (A. DC)
	2
	+
	+
	+

	
	Carissa spinarum (L)
	1
	-
	-
	+

	
	Landolphia senegalensis (A.DC.) Pichon
	2
	+
	+
	+

	
	Leptadenia hastata (Per)
	4
	+
	-
	-

	Bignoniaceae
	Stereospermum Kunthianum (Cham)
	4
	+
	-
	-

	Capparaceae
	Boscia salicifolia ( Oliv )
	3
	+
	-
	-

	Celastraceae
	Maytenus senegalensis ( Lam .)
	2
	+
	-
	+

	Chrysobalanaceae
	Parinari curatellifolia ( Planch )
	1
	-
	+
	+

	
Combretaceae
	Anogeissus leiocarpus (DG.) Guill . And Perr
	2
	+
	+
	+

	
	Combretum ghasalens ( Engl . Et Diels )
	1
	+
	+
	-

	
	Combretum glutinosum ( Perr )
	2
	+
	+
	+

	
	Combretum micranthum (G. Don)
	1
	+
	-
	-

	
	Combretum molle (R. Br.)
	1
	+
	-
	+

	
	Combretum nigricans ( Lepr ). Ex Guill . And Perr .
	3
	+
	+
	+

	
	Combretum velutinum
	1
	-
	+
	-

	
	Pteleopsis suberosa ( Engl and Diels )
	1
	+
	+
	+

	
	Terminalia laxiflora ( Engl )
	3
	+
	+
	+

	
	Terminalia macroptera (G.et Perr)
	2
	+
	+
	-

	
	Terminalia mollis (MALawson)
	2
	+
	+
	+

	Dipterocarpaceae
	Monotes kerstingii ( Gilg )
	1
	+
	+
	+

	Ebenaceae
	Diospyros mespiliformis ( Hochst )
	2
	+
	+
	+

	Fabaceae
	Acacia dudgeoni ( Craib )
	2
	+
	-
	-

	
	Afrormosia laxiflora ( Benth )
	2
	+
	+
	+

	
	Afzelia africana ( Sm )
	2
	+
	+
	+

	
	Burkea africana ( Hook )
	2
	-
	+
	+

	
	Cassia sieberiana (DC)
	2
	+
	+
	-

	
	Daniellia oliveri (Rolfe) Hutch and Dalziel
	2
	+
	+
	+

	
	Detarium microcarpum (G and Perr )
	2
	+
	+
	+

	
	Dichrostachys glomerata ( Forsk )
	3
	+
	+
	+

	
	Entada africana (G and Perr)
	4
	+
	+
	+

	
	Erythrina senegalensis (DC)
	2
	+
	-
	+

	
	Isoberlinia doka ( Craib) Stapf )
	2
	+
	+
	+

	
	Isoberlinia tomentosa ( Harms ) Craib and Stapf
	2
	+
	-
	-

	
	Ostryoderris chevalieri (Dunn)
	2
	-
	+
	-

	
	Parkia biglobosa (Jacq) Benth
	4
	+
	+
	-

	
	Piliostigma reticulatum (DC ) Hochst
	2
	+
	+
	-

	
	Piliostigma thonningii (Sch.) Min- Redh
	1
	+
	-
	+

	
	Prosopis africana (G. et Perr .)
	3
	+
	+
	+

	
	Pterocapus erinaceus ( Pear )
	5
	+
	+
	+

	
	Swartzia madagascariensis ( Desv )
	2
	+
	-
	+

	Hypericaceae
	Psorospermum febrifugum ( Spach )
	1
	-
	-
	+

	Lamiaceae
	Vitex doniana / cuneata ( Sw )
	2
	+
	-
	-

	Loganiaceae
	Strychnos innocua 
	1
	+
	-
	-

	
	Strychnos spinosa ( Lam )
	2
	+
	+
	-

	Malvaceae
	Cola cordifolia (Cav.) R. Br
	1
	+
	-
	-

	Moraceae
	Ficus capensis ( Thunb )
	2
	-
	-
	+

	
	Ficus ingens ( Miq )
	2
	-
	+
	+

	
	Ficus iteophylla ( Miq )
	2
	+
	-
	-

	
	Ficus ovata ( Vahl .)
	2
	-
	-
	+

	Myrtaceae
	Syzygium sp
	1
	-
	+
	-

	Ochnaceae
	Lophira lanceolata (Van Tiegh )
	1
	+
	+
	+

	Olacaceae
	Ximenia americana (Lim)
	1
	+
	-
	-

	Opiliaceae
	Opilia celtidifolia (G and Perr )
	1
	+
	+
	+

	Phyllanthaceae
	Bridelia ferruginea ( Benth )
	1
	+
	+
	-

	
	Hymenocardia acida ( Tul )
	1
	+
	+
	+

	
	Securinega virosa ( Roxb Baill )
	2
	+
	+
	+

	
	Uapaca togoensis (Pax)
	2
	-
	+
	+

	Polygalaceae
	Securidaca longipedunculata ( Fres )
	1
	-
	-
	+

	Rubiaceae
	Crossopteryx febrifuga ( Afzel benth )
	2
	+
	+
	+

	
	Fagara zanthoxyloids ( Lam )
	1
	+
	+
	+

	
	Feretia apodanthera (Del)
	4
	+
	+
	+

	
	Gardenia erubescens ( Stapf )
	1
	+
	+
	+

	
	Gardenia ternifolia (K. Schum . and thom )
	2
	-
	-
	+

	
	Nauclea latifolia ( Sm )
	2
	-
	+
	+

	
	Pavetta crassipes (K. Schum )
	1
	-
	+
	+

	Sapotaceae
	Vitellaria paradoxa ( Gaertn )
	2
	+
	-
	+

	Tiliaceae
	Grewia bicolor ( Juss )
	2
	+
	-
	-

	Vitaceae
	Cissus populnea (G. and Perr )
	2
	+
	+
	+

	26
	72
	
	56
	48
	49


Legend : IS: Quality Index; F: Sonson dugukolo (Ferruginous); G: Bèlè dugukolo ( Gravel-like ); (A): Bira dugukolo (clay-sand); (+) : Present; (-) : Absent
3.1.3. Variation in the contribution of the main families of woody fodder plants according to soil type
Figure 5 represents the contribution of the main families on the different soil types.

[bookmark: _Toc152507227]Figure 5: Variation in contribution according to soil type
Analysis of Figure 5 reveals that Fabaceae, Combretaceae, and Rubiaceae contribute to the floristic composition across all soil types. Apocynaceae are found specifically on ferruginous and gravelly soils, while Phyllanthaceae are present on both gravelly and sandy-clay soils. In contrast, Anacardiaceae and Moraceae appear only in limited numbers, respectively on gravelly and sandy-clay soils.
3.1.4. Variation of the forage spectrum according to soil types
Variation in forage spectrum according to soil types in the Madina Diassa ranch 
[bookmark: _Toc152507228]Figure 6: Variation in forage spectrum according to soil type in the Madina Diassa ranch in Mali
Analysis of Figure 6 shows that species with average pastoral value (MVP) are dominant on all soil types. However, other forage species (FVP, BVP) have exhibited fluctuating distribution across all soil types.
[bookmark: _Toc499585077][bookmark: _Toc152056857]3.1.5. Evaluation of the pastoral value of pastures
Figure 7 This indicates the variation in pastoral value of the soil types studied on the pastures of the CCMD-BRE DE Madina Diassa.

Figure 7: Evolution of pastoral value according to soil type
[bookmark: _Toc151407138][bookmark: _Toc152056858]Analysis of Figure 7 highlights that the pastoral value remains below 50% across all soil types studied, reflecting overall limited forage productivity. The highest value is recorded on the clay-sand soil (30.73%), followed by the gravelly soil (26.60%), while the ferruginous soil shows a comparable level (26.39%). These results suggest a decisive influence of edaphic characteristics on the availability and quality of pastoral resources.






4. Discussion
[bookmark: _Toc152056859]4.1. Variation in pasture vegetation cover
Vegetation cover on the ranch varies depending on the transect and soil type. Overall cover is greater on the Bira dugukolo (Clay-Sandy) soil (85%) than on other soil types sonson dugukolo (ferruginous) (71%), Bèlè dugukolo (Gravelly) (73%). This recovery trend was reported by KONATE (2020).
This difference could be due to the nature of the soil. Our result is similar to that of KONATE (2020), who found approximately 85% overall cover in his study on the characterization of gallery forests in the Falémé and Bafing regions of Kayes, Mali.
4.2. Woody floristic composition of pastures
woody floristic composition of the ranch's pastures consists of 78 species belonging to 61 genera and 27 families. This result is similar to that of KAREMBE (2001), who, in his study on plant production and the use of pastoral resources on fallow land in the northern Sudanian zone of Mali, found 74 species and 52 genera. However, our result does not agree with that of SARR et al . (2013), who, in their study on the importance of fodder trees in an agropastoral system in Senegal, reported 51 tree species belonging to 22 families in community rangelands within the agropastoral environment of Senegal.
The main families to which the woody species of the CCMD-BRE pastures of Madina Diassa's belong findings indicate that the dominant woody plant families are, in order of importance, Fabaceae (27%), followed by Combretaceae (14%), Rubiaceae (9%), Moraceae (7%), and Phyllanthaceae and Apocynaceae (5%). This result does not corroborate with that of Dembele (2022), who reported that the dominant woody plant families are Mimosaceae (19%), Combretaceae (14%), Capparaceae (10%), Caesalpiniaceae (9%), and Rubiaceae (5%). This discrepancy could be explained by the diversity between woody species found in galleries and those found outside galleries. Our results are consistent with those of Sanogo (2009). Sanogo, after a study on the influence of climate and soil on the structure and diversity of woody vegetation in the Senegal River basin, reported that Combretaceae , Mimosaceae, Caesalpiniaceae, Fabaceae , and Rubiaceae are the dominant families of woody vegetation in the Senegal River basin . Our results confirm those obtained by (BERTHE, 2023), who after these studies on the role of gallery forests in woody fodder production in the upper basin of the Senegal River in Mali found that the families of Fabaceae, Combretaceae , Rubiaceae , Anacardiaceae , Moraceae and Annonaceae are the dominant. This result does not corroborate that of (DEMBELE, 2022), who reported that the species present were Mimosaceae (19%), Combretaceae (14%), Capparaceae (10%), Caesalpiniaceae (9%), and Rubiaceae (5%). This difference could be explained by the diversity that exists between the woody species found in galleries and those found outside them.
4.3. Contribution of woody species in pastures
Woody pasture species in the CCMD-BRE contribute nearly 92.30% to woody forage production. Similar results were reported by BAKHOUM et al., (2020) and DIONE et al., (2020). However, this result is similar to the 94.3% reported by BAKHOUM et al., (2020) after a study on the uses of woody fodder and pastoral practices in the rural community of Téssékéré, Ferlo in Northern Senegal. However, it is higher than the 82.14% reported by DIONE et al., (2020) after a study of the perceptions of agropastoralists and transhumant herders on woody fodder in central Senegal.
Highly palatable forage species represented 17%, moderately palatable species 51%, and poorly palatable species 32%. This result does not agree with that of DIONE et al. (2020), who found 43.47% highly palatable species, 17.39% moderately palatable species, and 39.13% poorly palatable species in their study on the pastoral perception of woody forage plants by agropastoralists and transhumant herders in central Senegal, in the Kaffrine administrative region. It also does not agree with that of KONATE (2020), who found approximately 40% of woody forage species to be highly palatable, followed by 18% for moderately palatable species and 42% for poorly palatable species.
4.4. Pastoral value of aerial pastures
The pastoral value (27.85%) of the CCMD-BRE pastures of Madina Diassa is low overall. This low pastoral value of the study area could be explained by high grazing pressure and the harvesting of woody fodder trees. Our results are similar to those of DEMBELE (2022), who found 29.24% pastoral value in his study on woody fodder production in the gallery forests of the Senegal River in Mali . However, BIAGNE (2018) found pastoral value exceeding 40% in the Sudanian-Sahelian zone of Mali, following his study on the effect of fire and grazing on the potential of woody fodder trees. Our results were confirmed by those of KAREMBE et al . (2009), who reported that intensive grazing or overgrazing has a negative effect on the pastoral value of woody forage plants in a rangeland, due to the dominance of less palatable species.
[bookmark: _Toc151407140]5.1. Conclusion
The highest cover values are in the woody layer (58.33%) and the herbaceous layer (53.33%), while the lowest values are observed in the tree (37.22%), shrub (20.83%) and low woody (11.66%) layers.
The woody flora of the CCMD-BRE pastures of Madina Diassa boasts a remarkable floral diversity, with 72 recorded forage species, representing 92.30% of the total. Their distribution varies according to soil type: 56 species on the Sonson River. dugukolo (ferruginous), 49 on the Bira dugukolo (clay-sandy) and 48 on the Bèlè dugukolo ( gravel ). The dominant families are Fabaceae , Combretaceae , Rubiaceae , Apocynaceae , Moraceae and Phyllanthaceae.
The pastoral value remains below 50% across all soil types. It reaches a maximum on clay-sand soil (30.56%), followed by gravelly soil (26.60%) and ferruginous soil (26.39%). The analysis thus highlights a significant difference between the three soil types.
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RSA 	Ferrugineux	Gravillonnaire	Argilo-sableux	31.666666666666668	31.666666666666668	48.333333333333336	RSa 	Ferrugineux	Gravillonnaire	Argilo-sableux	19.166666666666668	15	28.333333333333332	RSBL 	Ferrugineux	Gravillonnaire	Argilo-sableux	10.833333333333334	10.833333333333334	13.333333333333334	Soil types

Recovery (%)



Anacardiaceae	Ferrugineux	Gravillonnaire	Argilo-sableux	6.3829787234042552	Apocynaceae	Ferrugineux	Gravillonnaire	Argilo-sableux	5.4545454545454541	6.25	Combretaceae	Ferrugineux	Gravillonnaire	Argilo-sableux	18.181818181818183	19.148936170212767	14.583333333333334	Fabaceae	Ferrugineux	Gravillonnaire	Argilo-sableux	30.909090909090907	29.787234042553191	27.083333333333332	Moraceae	Ferrugineux	Gravillonnaire	Argilo-sableux	6.25	Phyllanthaceae	Ferrugineux	Gravillonnaire	Argilo-sableux	8.5106382978723403	6.25	Rubiaceae	Ferrugineux	Gravillonnaire	Argilo-sableux	7.2727272727272725	12.76595744680851	12.5	Autres	Ferrugineux	Gravillonnaire	Argilo-sableux	38.18181818181818	23.404255319148945	27.083333333333329	Soil types

contribution of families



BVP	Ferrugineux	Gravillonnaire	Argilo-sableux	12	9	8	MVP	Ferrugineux	Gravillonnaire	Argilo-sableux	28	25	27	FVP	Ferrugineux	Gravillonnaire	Argilo-sableux	16	14	14	Soil type

Number of species



Ferrugineux	Gravillonnaire	Argilo-sableux	26.386255924170605	26.604651162790702	30.73076923076923	Soil types

Pastoral value in (%)
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