


[bookmark: _Hlk197351200][bookmark: _Hlk187485061]ASSESSMENT OF HERBACEOUS PASTORAL RESOURCES IN THE DOMBA PASTORAL SITE, BOUGOUNI REGION, MALI

Abstract
[bookmark: _GoBack][bookmark: _Hlk208235404]Today, pastoral resources are much more influenced by inappropriate human activities, including excessive tree felling, the expansion of fields into river beds, overgrazing and gold mining in the rural commune of Domba, Bougouni region of Mali. This study aims to assess the situation of pastoral resources in order to make the management of this ecosystem more effective. To do this, phytoecological surveys and herbaceous biomass samples were carried out on the pastoral site. A total of three (03) quadrat points were established at 500-meter intervals, resulting in 300 individual data points. The results of this research focused on the herbaceous floral composition, the production of herbaceous biomass and the pastoral value observed in the study site. The pastoral site of Domba is composed of 36 herbaceous species belonging to 31 genera and 14 families. Poaceae (38%), and Fabaceae (11.11%), are the most dominant in the study area. The herbaceous biomass obtained is 1.37tMS/ha in the pastoral site of Domba. This production is relatively low compared to the value observed in most pastoral sites of the Sudanian bioclimate Mali. This could be explained by overgrazing observed on the site. The analysis shows that herbaceous species with high pastoral value are abundant in the pastoral site. These include: Hackelochloa granularis (L.) Kuntze , Penissetum pedicellatum Trin (6%), Brachiaria xantholeuca (Hack.) Stapf, Diheteropogon hagerupii Hitchc (4%), Zornia glochidiata Rchb.ex DC , Commelina subilata Roth (3%). It should be noted that the pastoral value of the study site is lower than the reference average which varies from 50 to 65%. This research deserves to be extended to all bioclimatic zones and taking into account the woody vegetation whose contribution to livestock feed should not be neglected especially during the dry season. For good management of pastoral resources, it is necessary to undertake activities including the development of pastoral areas and their enrichment in fodder species, the restoration of old gold mining sites,
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Introduction
In Mali, pastoral resources are subject to significant degradation due to anthropogenic and climatic pressure (KAREMBE et al ., 2014, p.41-49 ; DIALLO et al., 2025, p.32). These attacks include, among others, land degradation, deforestation, climate variability, excessive logging, bush fires, gold mining and overgrazing (KAREMBE et al ., 2014, p.41-49 ; TAMBOL et al., 2023, p. 265). The phenomenon of overgrazing is explained by exceeding the carrying capacity, itself underpinned by the decline of rangelands' productivity. This degradation is aggravated by mining, which is manifested by deforestation, pollution of water resources, occupation of grazing areas, erosion and loss of biodiversity. Despite the marked decline in the productive potential of pastures, livestock numbers continue to increase. According to the Local Service of Animal Production and Industries (SLPIA-Bougouni, 2023, p.18), the livestock of the rural commune of Domba increased from 140,948 to 904,770 heads between 2013 and 2023. In the past, these pastoral areas were sufficient to feed sedentary herds and accommodate transhumant herds in the dry season (KONARE & COULIBALY, 2019, p.218). Today, pastoral resources are much more influenced by inappropriate human activities, including artisanal gold mining, excessive tree cutting, the expansion of crop fields and overgrazing (TAHIROU et al., 2024 p.182). These resources play a key role in the extensive livestock system. Their contribution of proteins, essential for the nutritional balance of livestock during the dry season, is significant (AMOLE et al., 2022, p.32). For this, the sustainable management of these pastoral resources appears to be an imperative necessity, which then requires a good knowledge of their state and their production (BARMO et al., 2020, p1, 37, 52). To answer this problem, it is necessary to analyze the impact of artisanal gold panning on pastoral resources in the rural commune of Domba in Mali. This study focused on the floristic composition, the production of herbaceous biomass and the pastoral value.
1. Materials and methods
[bookmark: _Toc184412948]1.1. Presentation of the rural commune of Domba
The study was carried out on artisanal gold mining sites in the rural commune of Domba.
The rural commune of DOMBA is located between latitudes 12.1103° or 12°6'37' north and longitudes -7.22612° or 7°13'34 west in the Bougouni region, which is the eleventh administrative and economic region of Mali (Figure 1). It is located in the southern Sudanian zone between the 1,000 and 1,300 mm isohyets. The average annual temperature is 27°C. The soil is generally of the tropical ferruginous type. The commune has enormous potential in natural resources and its geographical position gives it abundant vegetation and provided with species presenting different types of formations which are: wooded and wooded savannah; gallery forest; open forests.
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[bookmark: _Toc180055087][bookmark: _Toc184413515]Figure 1 : Study area location
1.1. Material
1.1.1. Technical equipment
For the collection of data on herbaceous vegetation, a number of materials were used:
· phytoecological survey sheets for the census of herbaceous species;
· a 100m measuring tape to mark out the quadrat points;
· a 0.25 m2 metal for collecting herbaceous biomass;
· sickles to cut grassy biomass;
· a high-precision electronic scale for weighing herbaceous biomass;
· a GPS receiver for geographic coordinates;
· creton bags for transporting and preserving herbaceous biomass;
· plastic bags for sample labels;
· a digital camera for field images. 
[bookmark: _Toc184412946]1.1.2. Plant material
The plant material consisted of herbaceous species found in the study sites.
1.2. Methods
1.2.1. Determination of floristic composition
[bookmark: _Hlk183588452]The floristic composition of the herbaceous plants was assessed using the quadrat point method (DAGET and POISSONET, 1971, p.71-81). This method consists of extending a double decameter of 20 m above the herbaceous carpet held by two stakes fixed to the ground. A thin rod of rebar is driven vertically into the vegetation every 20 cm for reading. All herbaceous species in contact with the stem are recorded on a collection sheet. By convention, the taxon of each species is noted only once at each of the 100 reading points. In the case where no species touches the stem, a cross is marked in the box corresponding to the bare soil line. A total of three (03) quadrat points were carried out over an equidistance of 500 m, i.e. 300 reading points.
1.2.2. Evaluation of herbaceous biomass production
[bookmark: _Toc404949959][bookmark: _Toc404952276][bookmark: _Toc405293356][bookmark: _Toc405542424][bookmark: _Toc117701518][bookmark: _Toc163810794]The production of herbaceous biomass was evaluated by the method of the complete harvest of GROUZIS, (1988, p.336), FOURNIER (1991, p.371) and Santi, (2011, p.35). This method consists of mowing inside a plot of 0.25 m ² all the herbaceous plants at the stage of their peak of growth. On each quadrat point, four (04) plots were placed at a regular interval of 5 m, for a total of 12 plots. Inside which all the fresh herbs were mown, then weighed using a high precision scale (± 2g). A composite sample was made in each mixture of four samples, it was weighed, then labeled and put in a greaves bag to send it to the Laboratory. Then, the dry matter was determined by drying the composite samples in an oven at 90 ° C for 48 hours. The results obtained were expressed in g of dry matter (DM)/m 2 and then reported in kg of DM/ha. 
[bookmark: _Hlk109057697]1.2.3. Pastoral value
Pastoral value is expressed as a percentage of the pastoral quality of a given plant formation based on the specific contribution to cover. Each species has an index that determines its pastoral quality. This index is between 0 and 5 (DAGET and GODRON, 1995; OUATTARA, (2004, p. 41) and KANAMBAYE et al., (2022, p.172) Species with a quality index of 0 are not palatable to animals and are considered to be of poor pastoral quality, while those with a quality index of 5 are the most palatable and therefore are of very good pastoral quality. The formula used to calculate this pastoral value is:
       


VP = Pastoral Value in percentage (%); Csi = Specific contribution of species i; Isi = Specific quality index (0 to 5); R = Recovery.
2. Results and discussion
2.1. Results
The results of this research focused on the herbaceous floristic composition, the production of herbaceous biomass and the pastoral value observed in the study site.
[bookmark: _Toc184412969][bookmark: _Hlk180074769]2.1.1. Herbaceous floristic composition
[bookmark: _Hlk183588536]The analysis of Table 1 shows that the pastoral site of Domba is composed of 34 herbaceous species belonging to 31 genera and 14 families.
[bookmark: _Toc184413141]Table 1: Floristic composition of herbaceous plants in pastoral sites
	Families
	Herbaceous species

	Acanthaceae
	Lepidagathis fimbriata CB Cl.

	Amaranthaceae
	Pandiaka involucrata (Moq.) BD Jacks.

	Cochlospermaceae
	Cochlospermum dyer Perrier from A.Rich .

	
	Cochlospermum planks Hook . f.

	Commelinaceae
	Commelina stolen Roth.

	Convolvulaceae
	Morning glory asarifolia ( Desr .) Roem.et Schult .

	Cyperaceae
	Cyperus esculentus Vahl ex Kunth

	
	Cyperus rotundus Hook.f

	
	Fimbristyle iron-colored (L.) Vahl

	Euphorbiaceae
	Euphorbia shaggy L.

	Fabaceae
	Chamaecrista mimosoides L.

	
	Senna tora L .

	
	Tephrosia pedicellata Baker

	
	Zornia glochidiata Rchb.ex DC

	Lamiaceae
	Hyptis spicigera Lam .

	Malvaceae
	Corchorus olitorius L.

	Oxalidaceae
	Biophytum sensitivum (L.) DC.

	Phyllanthaceae
	Phyllanthus urinaria L.

	Grasses
	Andropogon ascinodis CBClarke

	
	Brachiaria xantholeuca (Hack.) Stapf

	
	Ctenium elegans Kunth ,

	
	Diheteropogon hagerupii Hitchc .

	
	Hackelochloa granularis ( L.) Kuntze

	
	Imperata cylindrica (L.) Red Baron.

	
	Loudetia togoensis ( Pilg .) C.E. Hubb .

	
	Microchloa indica (L. f.) P. Beauv .

	
	Pennisetum pedicellatum Trin.

	
	Setaria barbata ( Lam .) Kunth

	
	Sporobolus festivus Hochst. ex A.Rich.

	
	Sporobolus pyramidal P. Beauv.

	
	Tripogon minimus ( A.Rich .) Hochst .

	Rubiaceae
	Borreria radiata DC.

	
	Borreria verticillata (L.) GFWMey

	
	Mitracarpus hirtus (L.) DC


   
The contribution by family to the herbaceous flora is recorded in Table 2.
[bookmark: _Hlk180074832]A total of 14 herbaceous families were encountered in the pastoral area of Domba. The main contributions were observed in species belonging to the family Poaceae (38%), Fabaceae (11.11%), Convolvulaceae (8.33%) and Rubiaceae (8.33%), Cochlospermaceae (5%) and Malvaceae (5%). In contrast, the lowest contributions were observed in Acanthaceae , Amaranthaceae , Cyperaceae , Commelinaceae , Convolvulaceae , Lamiaceae , Euphorbiaceae , Oxalidaceae and Phyllanthaceae with 2.78% each. 
[bookmark: _Toc184413142]Table 2 : Contribution of herbaceous species by family in the pastoral site
	Families
	Number of species
	Percentage (%)

	Poaceae
	14
	38.89

	Fabaceae
	4
	11.11

	Cyperaceae
	3
	8.33

	Rubiaceae
	3
	8.33

	Cochlospermaceaeae
	2
	5.56

	Malvaceae
	2
	5.56

	Acanthaceae
	1
	2.78

	Amaranthaceae
	1
	2.78

	Commelinaceae
	1
	2.78

	Convolvulaceae
	1
	2.78

	Euphorbiaceae
	1
	2.78

	Lamiaceae
	1
	2.78

	Oxalidaceae
	1
	2.78

	Phyllanthaceae
	1
	2.78

	Total
	36
	100


[bookmark: _Toc184412970]2.1.2. Production of herbaceous biomass
The herbaceous biomass obtained is 1.37tMS/ha in the pastoral site of Domba. This production is relatively low compared to the value observed in most pastoral sites of the Sudanian bioclimate Mali. This could be explained by overgrazing observed on the site.
2.1.3. Pastoral value
[bookmark: _Hlk180074995]It is clear from the analysis of Table 3 that herbaceous species with high pastoral value are abundant in the pastoral site. These include: Hackelochloa granularis (L.) Kuntze , Penissetum pedicellatum Trin (6%), Brachiaria xantholeuca (Hack.) Stapf, Diheteropogon hagerupii Hitchc (4%), Zornia glochidiata Rchb.ex DC , Commelina subilata Roth (3%).
[bookmark: _Toc184413143]Table 3 : Variation of pastoral v alue of grasslands in the study site
	[bookmark: _Toc184412972]Herbaceous species
	VP (%)

	
	

	Borreria radiata DC.
	1.75

	Borreria verticillata (L.) GFWMey
	0.22

	Brachiaria xantholeuca (Hack.) Stapf
	4.95

	Chamaecrista mimosoides L .
	2.97

	Senna Tora L.
	0.67

	Cochlospermum planks Hook . f .
	0.07

	Cochlospermum dyer Perrier from A.Rich ..
	0.11

	Commelina stolen Roth.
	3.58

	Corchorus olitorius L.
	0.02

	Ctenium elegant Kunth , Chloris
	0.07

	Cyperus esculentus Vahl ex Kunth 
	1.38

	Cyperus rotundus Hook.f
	1.15

	Diheteropogon hagerupii Hitchcock.
	4.19

	Euphorbia hirta L.
	0.14

	Fimbristyle iron-colored (L.) Vahl
	1.15

	Hackelochloa granular (L.) Kuntze
	6.77

	Hyptis spicigera Lam .
	0.09

	Imperata cylindrica (L.) Red Baron.
	1.25

	Ipomoea asarifolia ( Desr .) Roem.et Schult.
	0.2

	Lepidagathis anomaly Nees
	0.11

	Loudetia togoensis ( Pilg .) CE Hubb.
	0.07

	Microchloa indica (L. f.) P. Beauve
	1.67

	Mitracarpus hirtus (L.) DC
	1.24

	Pandiaka involucrata (Moq.) BD Jacks.
	0.17

	Pennisetum pedicellatum Trin .
	6.33

	Phyllantus urinaria L.
	0.15

	Setaria bearded ( Lam .) Kunth
	2.14

	Sporobolus festivus Hochst. ex A.Rich.
	0.29

	Sporobolus pyramidal P. Beauv.
	1.24

	Tephrosia pedicellata Baker.
	0.85

	Tripogon youngest ( A.Rich .) Hochst.
	0.13

	Zornia glochidiata Rchb.ex DC.
	3.64

	Grand total
	48.76


[bookmark: _Toc184412974]2.2. Discussion
[bookmark: _Hlk180399188]The discussion of the results obtained with other previous studies focused mainly on the herbaceous floristic composition, the production of herbaceous biomass and the pastoral value observed in the study site.
2.2.1. Floristic composition of herbaceous plants
[bookmark: _Hlk180399305]Domba pastoral site is composed of 36 herbaceous species belonging to 14 families and 31 genera. Our results are close to those of KANAMBAYE (2014, p.40) who identified 45 herbaceous species in the pastoral zone of Lakamané in Diéma and 40 herbaceous species were inventoried for the year 2022 in the district of Bougouni (SANOGO et al., 2024, p.94).

Poaceae and Fabaceae are the most dominant in the study site. In the Falmey Rangelands South Western part of Niger Republic, (ZANNOU et al., 2025, p.4, have raised concordance results illustrating that Poaceae was the most abundant family, having 22 species, followed by Fabaceae, Cyperaceae, Lamiaceae, Acanthaceae, Convolvulaceae Rubiaceae, Amaranthaceae, Tiliaceae and Scrophulariacea. These results are sharing similarities with those reported by KANAMBAYE (2014, p.40) notifying that the dominance of Poaceae, Fabaceae, Malvaceae and Convolvulaceae in the pastoral zone of Dièma. This findings works differently in the central area of Senegal, where Ceasalpiniaceae and Mimosaceae were the most representative species respectively 24% and 21% (DIONE et al., 2020, p.778).  Several authors agree on the predominance of these families in the Sudano-Sahelian flora (KAREMBE et al., 2009, p.192-193 ; BOUDET et al ., 1986, p.493).
[bookmark: _Toc184412975]2.2.2. Production of herbaceous biomass in the pastoral zone
[bookmark: _Hlk180399396]The production of herbaceous biomass in the pastoral site of Domba is 1.37 tMS/ha. The findings is close to those obtained by SANOGO et al., (2024, p.89) in the district of Bougouni, who has gained 1.5 tMS/ha in Faragouaran communes and 1.2 tMS/ha in Koumantou commune. 
According to WATKINSON and ORMEROD (2001, p.237), the production of herbaceous biomass is difficult to predict in the Sudano-Sahelian zone. Our result is significantly lower than that observed by MAGASSA (2014. p.32) who obtained an average production of 3.55 t.MS/ha in the pastoral site of Korokodio in Nioro du Sahel. an approximative findings were concluded by (COULIBALY et al., (2022, p. 200) in the sahelian rangeland of Niono Ranch where the average of herbaceous biomass was estimated at 1.3 tMS/ha on sandy soil areas.
[bookmark: _Toc184412976]2.2.3. The pastoral value of the study area
[bookmark: _Hlk180399526]The pastoral value of the study site is quite good (48.76 %). This result is lower than the reference average which is 50 to 65%. Our results are different from those of AKPO and GROUSIS (2003, p.55), who pointed out that the pastures of the Sahelian bioclimate are of better quality than those of the Sudanian. It can be noted that the pastoral value is quite good in the pastoral site of Domba. In the region of Maradi (Niger), research conducted by ALHASSANE et al., (2018, p.) has shown that species with high pastoral value were less represented, varying between 7 to 10% and species with low pastoral value were highly represented. 

[bookmark: _Toc184412977]Conclusion
[bookmark: _Hlk180403175]At the end of this study, it can be noted that the pastoral site of Domba is composed of 36 herbaceous species belonging to 31 genera and 14 families, with a dominance of Poaceae and Fabaceae. The dry matter production is 1.37tMS/ha. The pastoral value is quite good, i.e. 49.11%. It should be noted that the pastoral value of the study site is lower than the reference average which is 50 to 65%.
This research deserves to be extended to all bioclimatic zones and taking into account woody vegetation whose contribution to livestock feed should not be neglected, especially during the dry season.


REFERENCES 

1. AKPO LE AND GROUZIS M. (2003). Pastoral value of grasslands in the Sudanian region, the case of the Sahelian rangelands of Northern Senegal. Tropiculture , 18-55p.
2. Alhassane A, Soumana I, Chaibou I, Karim S, Mahamane A., & Saadou, M. (2018). Productivité, valeur pastorale et capacité de charge des parcours naturels de la région de Maradi, Niger. International Journal of Biological and Chemical Sciences, 12(4), 1705–1716. https://doi.org/10.4314/ijbcs.v12i4.15 
3. Amole T., Augustine A, Balehegn M, & Adesogoan A T. (2022). Livestock feed resources in the West African Sahel. Agronomy Journal, 114(1), 26–45. https://doi.org/10.1002/agj2.20955 
4. BARMO S, AMANI A, HAMISSOUILLO, ICHAOU A., MAHAMANE A. (2020). “Productivity and pastoral values of the vegetation of the Baban Rafi forest (Niger)”, J.Agri . and vet . Scienc , e-ISSN: 2319-2380, p-ISSN: 2319-2372.13: 1. 37-52 www.iosrjournals.org 
5. Coulibaly D, Poccard -Chapuis R, BA A., 2009. Territorial dynamics and changes in pastoral resource management methods in southern Mali. IER, Sikasso, Mali; CIRAD, UR SEPA. 4p
6. Coulibaly N, Diawara M O, BA A, Kone A K, Diallo F, Coulibaly D, Karambe M. (2022). Potentialités pastorales des formations sahéliennes du ranch de Niono au Mali Pastoral potential of the Sahelian rangelands of the Niono Ranch in Mali. African Scientific Journal, 03, 192–208.
7. DAGET P. (1982). Approach to the structure of vegetation by the analysis of intervals in a sequence of sampling units. Bulletin of the Botanical Society of France. Botanical Letters , 129 (2), 139-148.
8. DAGET P. AND GODRON M., (1995). Food value of vegetation. In: Daget P., Godron M. ( coord .). Pastoralism. Herds, spaces and societies. Paris, France, Hatier, 241-246p
9. DAGET P. AND POISSONET J. (1971). A method of phytological analysis of meadows. In Annales Agronomiques, 71-81p
10. Diallo, F., Maïga, B. M. dit A., Diawara, M. O., Ba, A., Cissé, S. N., Coulibaly, N., & Koné, A. K. (2025). Recent Trends in the Practice of Transhumance in the Korola Sub-Watershed in the Sudanian Zone of Mali. Journal of Applied Life Sciences International, 28(1), 31–40. https://doi.org/10.9734/jalsi/2025/v28i1677 
11. Dione A, Sarr O, Ngom, S, Diallo A., & Guisse A. (2020). Perceptions pastorales des ligneux fourragers par les agropasteurs et les transhumants au centre du Sénégal Pastoral perceptions of fodder ligneous by agro-pastoralists and transhumants in central Senegal. International Journal of Biological and Chemical Sciences, 14(April), 772–787. http://ajol.info/index.php/ijbcs 
12. FOURNIER A. (1991). Phenology, growth and plant production in some West African savannas. Variation along a climatic gradient. Orstom ed., Studies and Theses, 371p.
13. GROUZIS M. (1988). Structure, Productivity and Dynamics of Ecological Systems
14. KANAMBAYE B. (2014). Impact of climate change on the evolution of the transhumant livestock system in Mali: Case of the Nioro and Diéma areas in the Kayes region . End-of-cycle dissertation for obtaining the diploma of Engineer in zootechnics, IPR/IFRA of Katibougou Bamako (Mali), 40p
15. Kanambaye B., Karembe M., Coulibaly D., Hanan, N., Dembele F, Diallo S, & Maiga A. H. (2022). Détermination du Potentiel Pastoral Herbacé de la Commune Rurale de Dièma dans le Bioclimat Soudanien Nord au Mali. European Scientific Journal, ESJ, 18(33), 165–181. https://doi.org/10.19044/esj.2022.v18n33p165 
16. KAREMBE M, DEMBELE F. AND DIALLO D. (2009). ''Monitoring of grass biomass as a function of the climatic gradient in the Senegal River basin''. Multidisciplinary analyses of the African monsoon. 3rd International Conference, Ouagadougou, 20-24 July 2009. Abstracts. AMMA International, 192-193p.
17. Karembé M, Traore L, Dembele F. and Sanogo Y. (2014). “Influence of human pressure on the diversity and wood production of the Baoulé River galleries in the southern Mali zone”. REV. CAMES - Life, Earth and Agronomy Sciences, Vol. (01) 41-49p
18. Konare D, & Coulibaly M. (2019). Evaluation des Impacts de la Transhumance sur les Ressources Pastorales au sud du Mali dans la Commune Rurale de Dabia (Cercle de Kéniéba). European Scientific Journal ESJ, 15(202–227). https://doi.org/10.19044/esj.2019.v15n21p202 
19. MAGASSA D. (2014). Effect of the climatic gradient and anthropogenic factors on the production of pastoral resources in the Sudano-Sahelian zone in Mali (sites: Neguela , Lakamane and Korokodio ). End-of-cycle dissertation for obtaining the diploma of Engineer in zootechnics, IPR/IFRA of Katibougou Bamako (Mali), December 2014, 30-31-32p
20. OUATTARA, F. (2004). Dynamique saisonnière de la disponiblité des ressources fourragères en zone sahélienne et leur utilisation par les ruminants domestiques : cas du terroir de Tongomayel. Projet ASDI, 139.
21. Santi, S. (2011). Feu, pâture, climat et paramètres structurels et fonctionnels des écosystèmes savanicoles. Institut Du Developpement Rural, 113.
22. SLPIA, Rapport annue des activités du SLPIA de Bougouni 2023, 44p
23. Tahirou H Y, Bachirou H Y, Issaka M, Kader A, Bassara H S, & Bouba H (2024). Impacts de l ’ exploitation minière aurifère sur les composantes biophysiques de l ’ environnement à Aouzegueur dans la commune rurale de Tabelot ( Agadez , Nord-Niger ) [ Impacts of gold mining on the biophysical components of the environment at Aouzegueur in the rural commune of Tabelot ( Agadez , North-Niger ) ]. 75(2), 171–186
24. Tambol T, Vodounou G M B., & Moussa S. (2023). Impacts of Mining on the Environment in West African Sahel: A Review. Environmental Protection Research, 3(2), 263–277. https://doi.org/10.37256/epr.3220232723 
25. Tidiani S , Koudzo S, Moussa K, Lisa B-F. (2024). assessing pastoral potential feed resources and the effect of invasive unpalatable species on pastures in the district of bougouni, southwest of mali. revue ivoirienne de géographie des savanes, 79–103.
26. Watkinson R. and Ormerod J. (2001). Grasslands , grazing and biodiversity : editors' introduction. J. Appl . School , 237p
27. Zannou F A, Yusuf M A, & Idrissa S. (2025). Assessment of productivity, grazing capacity and rangeland value of grazed herbages of Falmey Rangelands South Western part of Niger Republic. Journal of Rangeland Science, 15(2), 1–14. http://oiccpress.com/jrs/article/download/16760/18459 








image1.png
7°6'0"0 6°56'30"0
1 1

Z
s
%
® >
Z
=3
“o
A
s
Legend
*  Surveyed villages
Routes
—— Water bodies .
o
Commune of Domba 21

Keme-kafo
+

+

Diero
L]

Dogo Massigui

Dionsala
L]

tobougoup,
Kekoro .B.e

Koting
L]

Kokoun-Nia

Sanso

Zantiebougou
EPSG : 4326 WGS 84 .
Source : GADAM 0 D‘bding()

Auteur : Soulymane TRAORE

Date : 07/10/2024 T |

Communes of Mali

T T
7°6'0"0 6°56'30"0

11°58'0"N

11°48'30"N

11°39'0"N




