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In order to cope with uncertainty, human populations living in drylands have developed social-risk management strategies (SRMS) and own extended ecological knowledge (LEK), which contributes to their resilience and adaptive capacity. The aim of this study was to address LEK distribution and variability and to discuss LEK adaptation to drylands. Through ethnobotanical interviews and vegetation surveys in a Saharan Moroccan village, we tested the hypothesis that LEK is shaped by plant apparency and by SRMS. Out of 164 plants, 68 were useful for 126 distinct uses. Plant cultural value obtained from free-lists was positively correlated with plant use value. Plant apparency was positively correlated with plant cultural value, which corroborated the ecological apparency hypothesis. No effect of age or gender on LEK was observed. In contrast, permanentlysettled people had a lower level of knowledge than former nomads. The relative intracultural homogeneity of LEK suggests a reciprocal exchange network system strategy at the village scale, which may contribute to human adaptation and resilience to arid environments and to global changes. Nevertheless, LEK seemed interlocked with subsistence activities and with a mobile lifestyle. Conserving this lifestyle may thus be crucial for people's resilience in a context of an uncertain future.

Introduction

Living and sustaining a livelihood in drylands (i.e dry subhumid, semiarid, arid, and hyper-arid terrestrial regions) is challenging for human populations. Drylands are highly stochastic environments characterised by harsh conditions, including scarce and unpredictable precipitation, high temperature, low soil fertility, sparse human settlements and remoteness [START_REF] Reynolds | Global desertification: building a science for dryland development[END_REF]. Under these conditions, human populations have developed adaptation strategies to manage risk and uncertainty, especially with regard to their pastoral activities. Among other examples, herd mobility is acknowledged as an adaptation to unpredictable resources [START_REF] Niamir-Fuller | Managing mobility in african rangelands[END_REF] and herds' species diversification enables the optimal exploitation of the scarce vegetation [START_REF] Coppock | Livestock Feeding Ecology and Resource Utilization in a Nomadic Pastoral Ecosystem[END_REF]. These risk-management strategies imply both individual actions and cooperative local practices, embedded in global systems of social risk-management strategy (SRMS, [START_REF] Moritz | Social Risk-Management Strategies in Pastoral Systems: A Qualitative Comparative Analysis[END_REF]. Such systems allow herders to collectively manage risk through specific social institutions, which contributes to collective and individual resilience. Three kinds of SRMS, aiming at enabling herds to recover after a crisis (such as severe droughts or diseases), are commonly distinguished.

Firstly, in reciprocal exchange networks systems, pastoralists exchange, loan or give livestock, in order to reconstitute their herds. Secondly, in patron-client relationship systems, the reconstitution of herds involves the employment of impoverished herders as shepherds by wealthy ones. Finally, in some pastoral societies, SRMS are not institutionalised and support is circumscribed within a given group sphere [START_REF] Moritz | Social Risk-Management Strategies in Pastoral Systems: A Qualitative Comparative Analysis[END_REF]. The system of SRMS therefore regulates the circulation and the distribution of livestock between herders and contributes to the sustainability of the activity at society scale.

In complement to SRMS, herders have extended local ecological knowledge (LEK) of rangeland ecology. LEK, understood as "a cumulative body of knowledge, practice, and belief, evolving by adaptive processes and handed down through generations by cultural transmission, about the relationship of living beings (including humans) with one another and with their environment" [START_REF] Berkes | Rediscovery of traditional ecological knowledge as adaptive management[END_REF], contributes to people's resilience. The term 'resilience' is understood here as the capacity of human groups or individuals to cope with the disruption of their livelihoods and with a loss of security as a result of the impacts of social, economic or ecological changes [START_REF] Adger | Social and ecological resilience: are they related?[END_REF]. For drylands pastoralists, LEK notably enables a heavy sustained use of forage resources [START_REF] Davis | Indigenous knowledge and the desertification debate: problematising expert knowledge in North Africa[END_REF] and is furthermore associated with complementary subsistence activities and practices, such as tree tending [START_REF] Andersen | Traditional nomadic tending of trees in the Red Sea Hills[END_REF] or wild plant use [START_REF] Ladio | Human ecology, ethnobotany and traditional practices in rural populations inhabiting the Monte region: Resilience and ecological knowledge[END_REF].

According to a broad range of factors, LEK is neither homogeneous nor static. Firstly, LEK depends on the plant material, as plants are not evenly used according to their characteristics (Phillips and Gentry, 1993a) or are not evenly available to people [START_REF] De Lucena | The ecological apparency hypothesis and the importance of useful plants in rural communities from northeastern Brazil: an assessment based on use value[END_REF].

Secondly, there is an intercultural variability of LEK, related to heterogeneity between cultural groups in terms of cultural preferences, activities, views of the world or socio-economic and environmental conditions [START_REF] Berkes | Rediscovery of traditional ecological knowledge as adaptive management[END_REF]. Finally, there is an intracultural variability of LEK depending on age, gender, occupation, or on individual strategies and interests [START_REF] Lawrence | Local values for harvested forest plants in Madre de Dios, Peru: Towards a more contextualised interpretation of quantitative ethnobotanical data[END_REF][START_REF] Quinlan | Modernization and medicinal plant knowledge in a Caribbean horticultural village[END_REF]. Because LEK is not evenly distributed and is generally limited to small size groups, it increases the probability of losing knowledge through cultural oscillation [START_REF] Begossi | Medicinal plants in the Atlantic forest (Brazil): knowledge, use and conservation[END_REF]. Furthermore, LEK heterogeneity may constitute a sign of LEK erosion due to local societies' acculturation (e.g. [START_REF] Benz | Losing knowledge about plant use in the sierra de manantlan biosphere reserve[END_REF]. Therefore, the intra-and intercultural heterogeneity in LEK systems contributes to their overall fragility and to people's vulnerability to changes, as LEK is linked with their socio-ecological resilience and adaptive capacity [START_REF] Ruiz-Mallén | Community-Based Conservation and Traditional Ecological Knowledge: Implications for Social-Ecological Resilience[END_REF].

Considering the diverse strategies of societies in drylands to adapt their lifestyle and activities to environmental constraints [START_REF] Niamir-Fuller | Managing mobility in african rangelands[END_REF], LEK systems may be somehow adapted to these constraints, which may influence LEK resilience in drylands. In this study, we propose to test this assumption by focusing on two aspects. On the one hand, the vegetation in drylands is characterized by general paucity and variability, and people have developed an opportunistic strategy in the exploitation of this resource [START_REF] Salzman | Pastoral Nomads: Some General Observations Based on Research in Iran[END_REF]. In this context, we tested the hypothesis that the variability of use and knowledge on plants may be influenced by the availability of plants for human exploitation. This hypothesis is broadly known in the ethnobotanical research field as the Ecological Apparency Hypothesis (EAH), which assumes that people preferentially use and know plants that are more easily accessible [START_REF] De Lucena | The ecological apparency hypothesis and the importance of useful plants in rural communities from northeastern Brazil: an assessment based on use value[END_REF]. On the other hand, we tested the hypothesis that LEK systems are shaped by similar SRMS to those observed in pastoral activities.

Transposing these strategies for LEK may lead to contrasted LEK distribution between people. The exchange networks strategy would imply that LEK is evenly shared among people via extensive circulation between social groups, genders, ages and so on. Under this assumption, LEK distribution between people may tend to be homogenous. On the other hand, the patron-client relationship strategy would imply a discrepancy between "wealthy" or knowledgeable people and the "poor" or less knowledgeable. This strategy may lead to a concentration of LEK within a specific group. Finally, the non-institutionalised SRMS strategy may lead to a gradient of knowledge between groups and heterogeneity according to socio-economic factors.

Our main objectives were thus (1) to identify the useful plants and to assess their abundance in order to test the EAH, and (2) to quantify the intracultural variability of LEK in order to reveal what kind of SRMS are shaping LEK. We focused our investigations on a single village located in southwestern Morocco in the sub-Saharan area, in order to limit intercultural variation. This work provides a basis for discussion on the adaptation of LEK systems to drylands and their vulnerability in the face of changes in society.

Materials and methods

STUDY SITE

This study was a part of a broader PhD research study on the local management of the Saharan acacia woodlands and their conservation. Within the scope of this research, the first author spent a total of 170 days in two Saharan villages between January 2013 and August 2014. Apart from the ethnobotanical study presented in this paper, several observations made by the first author during his fieldwork were used here, especially in order to complete the study site presentation in a region where academic studies and literature are lacking, and to enrich the discussion of the results.

This study was carried out in the village of Taidalt, in south-western Morocco, at the border between the Anti-Atlas Mountains and the Sahara desert (Figure 1). With mean annual rainfall of 112 mm and average temperature of 19.6°C, the climate is arid with mild winters due the proximity of the Atlantic Ocean. Vegetation is characteristic of the Saharan biomes, with Acacia tortilis subsp. [START_REF] Msanda | Originalité de la flore et de la végétation de l'Anti-Atlas sud-occidental (Maroc)[END_REF].

Taidalt village has about 398 inhabitants in 73 housing units (according to the Communal Development Plan) and is the traditional centre of the tribe Ouled Bouachra. The tribe is part of the tribal league Aït Noss, which also includes the tribes of Aït Zikri (village of El Borj -15 km south of Taidalt), Aït Brahim (villages of Taghjicht and Targuameit -50 km north-east of Taidalt) and Aït Bou'ou (village of Tiglit -60 km south-west of Taidalt).

Traditionally, people in this area were semi-nomadic herders living in tents. Villages and houses served as storage for families' grain and wealth and as meeting points for social events. Villages were built close to a spring and were also planted with date palm trees. The four tribes belonging to the tribal league Aït Noss share the same territory [START_REF] Joumani | Oued Noun -Sud Maroc. Mythes et réalités[END_REF]. Most of this territory was an open-access rangeland for virtually all neighbouring Saharan tribes, according to "the "usufruct" principle of mutual non-destructive use of resources" [START_REF] Andersen | Traditional nomadic tending of trees in the Red Sea Hills[END_REF]. In addition, the Aït Noss cultivated grains (barley, maize and wheat) in areas occasionally flooded by unpredictable and stochastic rainfalls. Cultivation in this area did not necessarily occur every year, nor did it affect the same areas because of the high inter-annual variability of the rainfall: farmers decided whether to cultivate depending on the timing (a flood event must occur between September and March) and the extent of floods (Blanco et al., in press). The main area for grain cultivation was the plain adjacent to Taidalt, which was subdivided between the four tribes. In the same way, the village of Taghjicht constituted the main oasis, and every tribe owned some date palm trees there. This common management of the territory and its resources and the open-access principle of the rangeland are still in force today, so Taidalt inhabitants only constitute one of the user groups of the territory.

In the middle of the 20th century, sedentarization started to occur in this region, resulting in the abandonment of pastoral activities by new settlers. During the fieldwork, people cited several reasons for this sedentarization, including schools, modern amenities (running water, electricity) and the loss of cattle after drought. Settled families in the village still continue to cultivate cereals during favourable years and own between five and 15 goats and/or sheep at home for domestic needs. Wage-earning jobs then became a complementary, or even the main, source of income for settled families.

In this context of on-going livelihood modernization, vegetation still constitutes a useful resource for the community. Firstly, vegetation still represents a forage resource for domestic small herds and for semi-nomadic herders. While in most houses and tents, cooking is done with gas, firewood and charcoal extracted for woody plants are still used for some specific preparations (e.g. bread and tea). Plants also ensure various everyday life needs, notably for traditional medicines, aromatic uses, goatskin tanning, fences around irrigated gardens and tent camps, etc. The use of plants is allowed both for members of Aït Noss and for herders from other tribes who browse their cattle on the territory. No extensive commercial exploitation of plants was observed during the fieldwork, even if surpluses may be sold, especially in the case of medicinal plants. As vegetation growth and abundance are highly variable in relation with rainfall, no clearly defined patterns of exploitation were identified during the year. Rather, plant exploitation was shaped by opportunistic behaviour, specific to nomad societies [START_REF] Salzman | Pastoral Nomads: Some General Observations Based on Research in Iran[END_REF]. 

DATA COLLECTION METHODOLOGY

Preliminary plant survey and investigations

A preliminary phase consisted in the introduction of the first author into the village during a threeweek stay in June 2013. A local assistant was employed and trained to introduce the researcher and the purpose of the study to the villagers and to act as translator. The local language is Darija, the Moroccan dialect, mixed in this sub-Saharan area with Hassanya, the language spoken by Sahrawi people. The French speaking first author previously learned the basics of this language, which enabled spontaneous discussion with villagers. But for more formal exercises, such as structured and semi-structured interviews, the local assistant acted as interpreter. Pre-interviews were conducted to define an appropriate method to survey plant uses and knowledge. For instance, ethnobotanical transects or "walks-in-the-wood", common and effective methods in the tropics (e.g. [START_REF] Giday | Medicinal plant knowledge of the Bench ethnic group of Ethiopia: an ethnobotanical investigation[END_REF], were challenged here by the specificity of the area (including the absence of most plants during this period of drought, the scarcity of vegetation and the difficulty of finding volunteers to spend hours in the desert). Interviews in the village were finally found to better suit the local context.

A survey of plant names through informal interviews with villagers was undertaken, and a total of two weeks were dedicated to botanical exploration of the village territory with three local informants and two shepherds. During this exploration, 82 specimens were collected for botanical identification and local names were obtained from informants. These names were then used in the semi-structured interview presented in section 2.2.2.

Interviews

Interviews were conducted in August 2013 with 37 informants who represented a range of socioeconomic attributes (Appendix A). We addressed the intracultural variability of LEK through age and gendertwo parameters that usually shape LEK distribution (e.g. [START_REF] Benz | Losing knowledge about plant use in the sierra de manantlan biosphere reserve[END_REF][START_REF] De Albuquerque | The use of plants in the medical system of the Fulni-ô people (NE Brazil): A perspective on age and gender[END_REF]. The selection of informants was thus based on these two criteria; our final sample was composed of 19 males and 18 females aged between 20 and 90 and were classified in four age classes in order to proceed to statistical analysis (Table 1). The size of the sample was challenged by several constraints. Firstly, the study occurred during a dry year, when a lot of sedentary people, in theabsence of agro-pastoral activities, went to urban centres to look for temporary jobssuch mobility is related with the opportunistic behaviour of people in arid environments and constitutes an adaptation strategy to drought [START_REF] Salzman | Pastoral Nomads: Some General Observations Based on Research in Iran[END_REF][START_REF] Scoones | New directions in pastoral development in Africa[END_REF].

Secondly, some inhabitants refused to contribute to the study, for various reasons. It was for instance particularly difficult to have access to women, because the researcher and assistant were both men. An opportunistic sample frame was therefore chosen: informants were visited in their houses or encountered in the village and asked to participate to the study. After the informant consent, the interview occurred in the informant's home or in the village, away from crowded areas, and included two phases.

Firstly, an individual interview consisted in a free-listing exercise, during which the informant was asked to "cite, during a five-minute period, as many plants that grow on the tribe's territory as possible". A chronometer was started when the informant began to name plants and every plant name cited was noted in order of citation. Corresponding botanical names were obtained from the preliminary plant survey and identification, and from [START_REF] Bellakhdar | La pharmacopee marocaine traditionnelle: Medecine arabe et savoirs populaires[END_REF] and [START_REF] Volpato | Dormancy and Revitalization: The fate of ethnobotanical knowledge of camel forage among Sahrawi nomads and refugees of Western Sahara[END_REF], as drought and plant scarcity prevented the observation of all plants cited. This first phase resulted in 37 individual free-lists and enabled assessment of plant cultural value and its variability through ethnospecies and informants (see 2.3.1). The term ethnospecies refers to biological entities recognized by local informants, which do not necessarily correspond to taxonomic biological species [START_REF] De Albuquerque | The use of plants in the medical system of the Fulni-ô people (NE Brazil): A perspective on age and gender[END_REF].

Secondly, a semi-structured interview was conducted, during which the interviewer proposed plant names randomly chosen from the list of names obtained in the preliminary phase. For each ethnospecies, the informant was asked about uses and processing. The number of plants proposed to each informant depended on the duration of the interview taking into account the informant's availability and willingness. Between four and 38 ethnospecies were investigated per interview for a total of 438 ethnospecies X interviews (Table 1). This data provided a basis for calculating plant use value and informants use knowledge (see section 2.3.2).

During interviews, questioning people in their own environment (home, village, etc.) appeared to be crucial in order to create an atmosphere of confidence and to maximize the information. In consequence, other people were present (family members, friends, etc.) during the interviews in 12 cases (out of 37). During the free-listing, secondary informants were asked remain silent. During the semi-structured interviews, they were invited to contribute after the interview with the main informant was completed. The information obtained by secondary informants enabled us to obtain an exhaustive list of uses and processing for each ethnospecies, and to calculate plant use value (see section 2.3.2). Finally, through the first and second phases of interviews, this study involved a total of 52 informants in 26 households (13% of the total population of the village and 36% of the households). All analyses were performed on the basis of ethnospecies and not of botanical species. 

Vegetation survey

Vegetation surveys were performed from September to October 2013 in the plain and terraces surrounding the village (over a radius of about 10 km), where most agro-pastoral activities take place. Forty-six points were randomly computed with the ArcGIS 10.0 software. Each point was the starting point of a transect guided with a randomly computed azimuth. A vegetation survey was done for each substantial change in vegetation or in abiotic environment (soil, topography). A plot consisted in a 50x50 m square where all of the species were recorded and were associated with an abundance-dominance (AD) index [START_REF] Braun-Blanquet | Pflanzensoziologie: grundzüge der vegetationskunde[END_REF]. A total of 141 plots were performed.

For a species i, we defined (1) the ecological frequency (EF) as the ratio between the number of plots in which the species i was observed and the total number of plots; and (2) the average AD index as the mean of the AD indexes attributed to the species i in the 141 plots.

DATA ANALYSES

Free-list analyses

Free-lists were analyzed with FLAME, an Add-In running on EXCEL® environment, which provides similar analyses to the ANTHROPAC software [START_REF] Pennec | FLAME[END_REF]. We calculated Fa, the frequency of appearance of the ethnospecies a and Sa, the Smith salience index, which assesses plant cultural value [START_REF] Smith | Salience CountsAnd So Does Accuracy: Correcting and Updating a Measure for Free-List-Item Salience[END_REF], as:

𝑆 𝑎 = ∑ 𝐿 𝑖 -𝑅 𝑎 + 1 𝐿 𝑖 𝑁 𝑖=1
𝑁 with N: Total number of informants;

Li: Size of the list for the informant i;

Ra: Rank of appearance of the ethnospecies a.

The study of the correlation between the Smith salience index and (1) the ecological frequency and

(2) the average AD index allowed testing of the ecological apparency hypothesis.

The competence of the informant i in the cultural domain was assessed in a two-dimensional space defined by Li and by the summed frequency

𝐹 𝑖 = ∑ 𝐹 𝑎 𝐿 𝑖 𝑎=1
. Finally, the distance between two informants i and j was calculated with Jaccard's index of similarity:

∆ 𝑖𝑗 = 𝑀 𝑖1𝑗0 + 𝑀 𝑖0𝑗1 𝑀 𝑖1𝑗0 + 𝑀 𝑖0𝑗1 + 𝑀 𝑖1𝑗1
with 𝑀 𝑖1𝑗0 : Number of ethnospecies appearing in the list of i and not in the list of j; 𝑀 𝑖0𝑗1 : Number of ethnospecies appearing in the list of j and not in the list of i; 𝑀 𝑖1𝑗1 : Number of ethnospecies appearing in the lists of i and j;

The assessment of informants' competence informed on their plant knowledge on the basis of their capacity to cite plant names during a free-list exercise.

Plant use classification and use value

A principle of triangulation was followed to confirm uses through (1) repetition (cited by at least two persons in two distinct interviews), ( 2) direct observation or (3) informal confirmation by secondary informants and other villagers. Plants were classified in six categories: medicinal, technological, edible, construction, multi-category and unused (Table 2). We calculated for each plant the reported use value (RU) as the sum of confirmed uses [START_REF] Gomez-Beloz | Plant Use Knowledge of the Winikina Warao: The Case for Questionnaires in Ethnobotany[END_REF]. As all ligneous species were found to be useful as firewood, this use was excluded from RU calculation, because it introduced a systematic bias to RU value for woody species. RU thus measures the importance of ethnospecies in terms of number of uses (firewood excluded). It differs from the use value defined by Phillips and Gentry (1993), which measures the number of uses known by each individual for each plant and which would have required extensive interviews (see Discussion).

Rather, informants' use knowledge was assessed for each category of use with a use knowledge index (UKI). For instance, the medicinal UKI was defined as the ratio between the number of medicinal uses reported by an informant and the total number of medicinal plants this informant was asked about. As defined, UKI allowed assessment of informant knowledge from their capacity to cite plant uses, as it may differ from their capacity to cite plant names. Used ethnospecies were more often cited by informants than unused ones: amongst the 49 ethnospecies cited by more than 20% of the informants, 34 were used and 15 were not. Mean Smith salience index was 0.15 (± 0.18 SD) for used ethnospecies and 0.05 (± 0.09 SD) for unused ones, with a significant difference (Wilcoxon test, p <0.001). Additionally, the RU was positively correlated with Smith index (Spearman test, p<0.001, ρ=0.43) (Figure 2a). Thus the more useful a plant was, the higher was its cultural value.

Use category also influenced salience index (Kruskal-Wallis test, p<0.001) (Figure 2b). Mean salience index was highest for species used for construction, with significant differences between every other use category (Wilcoxon test, all p<0.01). Conversely, no difference was found between medicinal, edible and technological plants' salience indexes (all p >0.39). Multi-category plants had higher mean salience index than others (respectively, 0.28 ± 0.26 and 0.10 ± 0.10 SD; p=0.010).

Unused plants had lower salience index than every other plant category (all p<0.001). Thus the type and diversity of uses both influenced the plant cultural value. 

The influence of ecological apparency on plant cultural value

A total of seventy-one species were observed in the vegetation survey and average species number per plot was of 6.7 (± 4.6 SD). In parallel, only 16 species were found in more than 10% of the plots. The most frequent species were remt (EF=94.3%), mulbeîna (63.8%) and ṭalḥ (56.0%).

Average AD index was the highest for remt (AD=1.57), mulbeîna (0.82), ṣedra-l-beîḍa and Cynodon dactylon (L.) Pers. (Poaceae) (0.27), kherdeg (0.26) and ṭalḥ (0.25). The plant ecological frequency was positively correlated with their Smith salience index (Spearman correlation, p<0.001, ρ=0.47). The correlation between the AD index and the Smith index was also positive and significant (p<0.001, ρ=0.53) but with a fuzzier pattern (Figure 3). 

LEK DISTRIBUTION BETWEEN INFORMANTS

Variability of plant knowledge between informants

The average number of cited ethnospecies was 30.1 (± 9.2 SD) for men and 29.8 (± 9.4 SD) for women. No correlation was found between age and free-list size (Spearman test, p=0.220). Free-list size was not influenced by gender (Wilcoxon test, p=1), by marital status (Kruskal-Wallis test, p=0.324) or by informant's main occupation (p=0.625). Furthermore, the informant competence was not patterned by age or gender (Figure 4A). Smith salience index was influenced by the use category (ANOVA, F=161.96, p<0.001) but no effect of gender (F=0.05, p=0.822) and no interaction between gender and use category was observed (F=0.44, p=0.819), as illustrated in Figure 4B. In contrast, former nomads named significantly more plants (32.4 ± 8.9 SD) than permanentlysettled people (24.2 ± 7.4 SD) (Wilcoxon test, p=0.01). Smith index differed between former nomads and permanently-settled people (p<0.001). In parallel, Smith index showed no difference between the 30-44, the 45-59 and the more than 59 year-old informants (Wilcoxon tests, all p>0.05), while it distinguished the 15-29 year-old informants from all the latter age categories (paired Wilcoxon test, all p<0.01). Thus, as former nomads (55.5 ± 15.0 SD year-old) were significantly older than permanently-settled people (30.9 ± 7.6 SD; p<0.001), there may be an autocorrelation between age and nomadic experience. We thus compared Smith index between permanently-settled people only (N=12) and found no influence of age (p=0.09). So free-list size and Smith index were more influenced by the nomadic experience than by the age.

In addition, the informants' distance matrix showed a core of informants and five groups of outliers (Figure 5). Outliers 1, 2 and 3 included 8 of the 12 permanently-settled informants. This group of outliers was split into men (circle 1) and women (circle 2 and 3). In contrast, informants in circles 4 and 5 (Figure 5) were three middle-aged women who had lived as semi-nomads for more than 20 years before settling. 

Variability in plant use knowledge between informants

Among the ethnospecies proposed during the semi-structured interviews, the share of unknown species varied with age and gender (Table 1). On average, women knew more species than men, but the difference between genders was very high for the youngest people and tended to disappear with age. The share of unknown species was 6% for former nomads and 41% for permanently-settled people while UKI was always lower for the latter (Figure 6). For instance, total UKI was 28.3% lower for permanently-settled people than for former nomads, but this difference varied between use categories: edible UKI was 42.0% lower, technological UKI was 42.6% and medicinal UKI was 22.4% lower. 

Discussion

CULTURAL VALUE VARIABILITY AMONG SPECIES

Our results showed a variation of cultural value between ethnospecies, which is an important and frequent conclusion in ethnobotany studies (e.g. [START_REF] Begossi | Medicinal plants in the Atlantic forest (Brazil): knowledge, use and conservation[END_REF][START_REF] Benz | Losing knowledge about plant use in the sierra de manantlan biosphere reserve[END_REF][START_REF] Lawrence | Local values for harvested forest plants in Madre de Dios, Peru: Towards a more contextualised interpretation of quantitative ethnobotanical data[END_REF]Phillips and Gentry, 1993). Cultural value was furthermore concentrated around a limited number of plants and varied according to their use and apparency.

Use value vs Cultural value

Turner (1988) suggested that the cultural value of a plant is "virtually synonymous with use of a plant, when "use" is interpreted in its widest, most general context". Our results indicated a positive correlation between RU and Smith index, which tends to confirm Turner's proposal. For instance, Acacia tortilis subsp. raddiana had the highest RU and Smith index. The latter result was also found by [START_REF] Volpato | Dormancy and Revitalization: The fate of ethnobotanical knowledge of camel forage among Sahrawi nomads and refugees of Western Sahara[END_REF] in refugee camps of the Western Sahara, which indicates a high regional valuation of this tree species and its cultural importance. Conversely, Argania spinosa had the second highest Smith index and a relatively low RU, which highlights that the use value is not necessarily an optimal proxy of the cultural value. In particular, the plant's pastoral value may also play a substantial role in its cultural valuation [START_REF] Linstädter | The importance of being reliable -Local ecological knowledge and management of forage plants in a dryland pastoral system (Morocco)[END_REF]. Furthermore, some uses are not material and belong to the immaterial and socio-cultural sphere, through stories, legends, and beliefs. Consequently the Smith salience index may be more reliable to assess the cultural value of plants than other use value indexes. On the other hand, the Smith index suffers from several limitations related to the limitations of the free-listing method (see [START_REF] Quinlan | Modernization and medicinal plant knowledge in a Caribbean horticultural village[END_REF].

Quantifying cultural value thus remains a challenging exercise that requires complementary qualitative approaches if it is to be addressed fully and in its full complexity.

Plant cultural value and use category

Our results indicate a differential valuation of plants according to the use category. The high valuation of construction may be explained by the fact that it represents only six species and that five of them were multi-category species. Surprisingly, medicinal plants were not more highly valued than edible or technological species, notwithstanding the fact that they represent the greatest richness in terms of species and use. The dominance of medicinal plants is common in the literature, but other uses are also important to fulfil everyday life needs. This is particularly relevant in arid environments where people have developed multi-resource strategies to adapt to risk and uncertainty [START_REF] Salzman | Pastoral Nomads: Some General Observations Based on Research in Iran[END_REF].

We also noted during the interviews that several informants reported "cognitive use" and not "active use" (sensu de Albuquerque and de Lucena, 2005). For instance, some species were useful for food, cosmetics or hygiene, but only few elders effectively used them, as people now have access to markets for cheap food and other products. We unfortunately were unable to make a systematic distinction between cognitive and active use, mainly because it would have required individual history investigations and long-term observations. This may constitute a limit to establish a nexus between cultural and use values. We therefore recommend for further ethnobotanical studies paying careful attention to distinguishing active use from collective knowledge or from the memory of former practices.

The ecological apparency hypothesis

According to the EAH, the largest, most dominant and most frequent plants should have the highest use value [START_REF] De Lucena | Does the Local Availability of Woody Caatinga Plants (Northeastern Brazil) Explain Their Use Value[END_REF]. The EAH has been corroborated by several studies, but the correlation then depends on the choice of the indicator used to assess ecological apparency. Authors generally used basal area (e.g. [START_REF] Lawrence | Local values for harvested forest plants in Madre de Dios, Peru: Towards a more contextualised interpretation of quantitative ethnobotanical data[END_REF][START_REF] De Lucena | Does the Local Availability of Woody Caatinga Plants (Northeastern Brazil) Explain Their Use Value[END_REF], plant frequency and density [START_REF] Thomas | Cultural significance of medicinal plant families and species among Quechua farmers in Apillapampa, Bolivia[END_REF] or number of individuals [START_REF] Galeano | Forest use at the pacific coast of chocó, Colombia: A quantitative approach[END_REF]. If basal area seems appropriate for tree species, we considered that ecological frequency and species cover were better suited to the shrub and grass vegetation of dryland landscapes. Through these indexes, our results showed a higher valuation of more apparent species, which corroborates the EAH. In contrast, the absence of correlation with RU may be due to methodological limitations. We used in this study the reported use value defined for a plant as the sum of confirmed uses [START_REF] Gomez-Beloz | Plant Use Knowledge of the Winikina Warao: The Case for Questionnaires in Ethnobotany[END_REF]. Other studies that tested the EAH mostly used the overall use value defined as the average use value (UV) obtained from the informants (Phillips and Gentry, 1993a). We think that the UV and the Smith salience index may be more robust for quantitative analyses than RU. Our experimental design unfortunately prevented us from calculating UV: because of the high number of ethnospecies, all informants were not interviewed on all the plants. To perform statistically robust tests, we thus worked with group-aggregated UKI rather than with individual indexes.

Furthermore, testing the EAH may not be obvious in drylands and we identified two possible biases in our vegetation survey. On the one hand, the study occurred in a dry year and may underestimate the apparency of species that grow only during wet years (especially annual species). Conversely, a survey that would occur during a wet year may overestimate the apparency of these species. This bias is thus inherent from snapshot studies that fail to address variability. On the other hand, the mobility of nomadic and semi-nomadic people may change their perception of plant apparency. As herders and families move towards diverse rangelands and places seeking for valuable forage [START_REF] Linstädter | The importance of being reliable -Local ecological knowledge and management of forage plants in a dryland pastoral system (Morocco)[END_REF], they increase the time during which they are in contact with certain species. They additionally may be in contact with various types of vegetation. As our vegetation survey was done around the village, there may be substantial differences between measured apparency and perceived apparency by former nomads, even if they are now mostly sedentary.

Mobility and variability have thus major implications for ethnobotanical studies by implying an enlargement of the duration and of the scale of the study, with particular attention to patterns of movements and to people's life history.

SHARING KNOWLEDGE: A SOCIAL RISK-MANAGEMENT STRATEGY?

Reciprocal exchange networks of LEK

Our results indicate no effect of age or gender on plant valuation. In contrast, plants were not evenly used by men and women, as women remain the major prescribers of medicinal plants and construction is men's work. These results contrast with most studies that rather reported an effect of gender specialization and age on plant knowledge (e.g. [START_REF] Luoga | Differential utilization and ethnobotany of trees in Kitulanghalo forest reserve and surrounding communal lands, eastern Tanzania[END_REF][START_REF] Begossi | Medicinal plants in the Atlantic forest (Brazil): knowledge, use and conservation[END_REF][START_REF] Lawrence | Local values for harvested forest plants in Madre de Dios, Peru: Towards a more contextualised interpretation of quantitative ethnobotanical data[END_REF][START_REF] Quinlan | Modernization and medicinal plant knowledge in a Caribbean horticultural village[END_REF] and a limited circulation of knowledge within communities [START_REF] Ghimire | Heterogeneity in Ethnoecological Knowledge and Management of Medicinal Plants in the Himalayas of Nepal: Implications for Conservation[END_REF]. It cannot be ruled out that the size of our sample (37 free-lists and 53 participants to the interviews) may have failed to reveal variability. However, the size of the village population in itself constituted the main limitation to our sample. Furthermore, increasing the sample by undertaking complementary work in another village would have introduced intercultural variation.

Despite this potential limitation, our results are consistent with several studies that addressed intracultural variation in LEK in the African arid regions and reported a relative homogeneous distribution of LEK between gender and age, while most of the heterogeneity was observed between villages [START_REF] Kristensen | Informant-Based Valuation of Use and Conservation Preferences of Savanna Trees in Burkina Faso[END_REF][START_REF] Lykke | Valuation of local use and dynamics of 56 woody species in the Sahel[END_REF]. Furthermore, these studies and ours focused on people aged over 18, while people may have acquired LEK by adolescence.

Consequently, if LEK is homogeneous when adulthood is reached, further study would be necessary to investigate LEK learning during childhood. Considering the influence of plant apparency on plant cultural value, LEK homogeneity between adults may be explained by the fact that people have the same access to plants, even if they do not share knowledge. This assumption would suggest that human culture is primarily shaped by environmental features, but this environmental determinism approach has been challenged by cultural ecology [START_REF] Geertz | Agricultural involution. The processes of ecological change in Indonesia[END_REF]. In particular for LEK, literature suggests that even if plant availability influences LEK, variations between people may still be observed across age (Phillips and Gentry, 1993b) or gender [START_REF] Lawrence | Local values for harvested forest plants in Madre de Dios, Peru: Towards a more contextualised interpretation of quantitative ethnobotanical data[END_REF]. The alternative hypothesis to explain LEK homogeneity is a broad circulation of knowledge between ages and genders. Several observations made during the fieldwork led us to favour this hypothesis. Firstly, while most medicinal and technological uses were the attribute of women, men described these uses in a detailed manner, which suggested that they possess the know-how. This is consistent with the observations of [START_REF] Volpato | Dormancy and Revitalization: The fate of ethnobotanical knowledge of camel forage among Sahrawi nomads and refugees of Western Sahara[END_REF], who observed amongst Sahrawi people in Algeria an occasional involvement of women in men-dedicated work, and suggest that this involvement may contribute to the circulation and homogenization of LEK.

Additionally in our study, all informants considered that plant knowledge should be shared with anyone who needs it and affirmed they would share information on plants with any relatives (family and village members, men and women, etc.). Such talk was corroborated by informal discussions and observations of everyday life interactions between people: in case of illness, people received advice and help from their relatives, especially elders, at a broader scale than that of the family.

Such social norms may promote the circulation and the homogenization of LEK within Taidalt village. Our result may thus suggest that at village scale, the LEK system is shaped by a reciprocal exchange networks strategy. Further study would nevertheless be required to provide comparison with results at a broader scale.

LEK system adaptation to arid environments

LEK is considered to enable people to sustain a living in their local environment and to be a key point for adaptive co-managementi.e. for the integration of local ecological, social and economic information in management plans by decision makers [START_REF] Gadgil | Exploring the role of local ecological knowledge in ecosystem management: three case studies[END_REF]. In arid environments, which are characterized by a high level of uncertainty and risk, LEK is particularly useful for people's resilience in the face of hazards [START_REF] Colding | Living with disturbance: building resilience in social-ecological systems[END_REF]. More specifically, it has often been argued that sharing LEK is a key attribute in stochastic environments [START_REF] Niamir-Fuller | Managing mobility in african rangelands[END_REF]. Our results are consistent with a broad sharing of LEK in drylands, which may be considered as a riskmanagement strategy. Strategies to cope with risk in drylands include mobility, diversity, flexibility, reciprocity and reserves [START_REF] Fernandez-Gimenez | Mobility in pastoral systems: Dynamic flux or downward trend?[END_REF]) and may also be at play for LEK systems. Mobility enables individuals to widen their social and ecological environment and to have access to a diversity of plant and related knowledge. This access is granted by reciprocity, i.e. if individuals agree to share their knowledge among themselves. Reciprocity and mobility thus constitute two requirements for individuals to diversify their knowledge. This diversification and the constitution of an individual set of knowledge in turn increases individuals' flexibility, as more plants and uses are known. Individual flexibility appears as particularly crucial in arid environments, where people often travel alone or in small groups throughout vast and hostile territories for long periods, to browse their animals or seek suitable rangelands. It is not rare that men travel without women, and thus have to be independent enough to cook or treat themselves medically. Constituting an individual pool of knowledge thus enables them to cope with isolation.

In adopting a reciprocal exchange networks strategy, people in arid environments contribute to collectively building individual resilience and adaptive capacity [START_REF] Ruiz-Mallén | Community-Based Conservation and Traditional Ecological Knowledge: Implications for Social-Ecological Resilience[END_REF] in the face of unpredictability, risk and isolation.

Conversely, we also identified in Taidalt village particularly knowledgeable outliers, represented by middle-aged women who were formerly semi-nomads. As different kinds of SRMS often overlap within a society [START_REF] Moritz | Social Risk-Management Strategies in Pastoral Systems: A Qualitative Comparative Analysis[END_REF], key informants may be the sign of a lesser patron-client relationship strategy. Key informants are considered to be crucial to the maintenance of LEK, while at the same time, their disappearance has detrimental effects on the level of knowledge of the whole village [START_REF] Begossi | Medicinal plants in the Atlantic forest (Brazil): knowledge, use and conservation[END_REF]. The vulnerability of LEK increases as the size of the group owning this LEK decreases [START_REF] Agrawal | Indigenous and scientific knowledge: some critical comments[END_REF]. Consequently, the homogeneity of LEK within a human group may tend to maximize the number of people owning LEK and to contribute to LEK resilience, while the presence of key informants may be seen as a factor of vulnerability. Complementary, heterogeneous LEK distribution may be a sign of LEK erosion [START_REF] Benz | Losing knowledge about plant use in the sierra de manantlan biosphere reserve[END_REF][START_REF] Case | Factors in Maintaining Indigenous Knowledge Among Ethnic Communities of Manus island[END_REF]. The presence of key informants may reflect the negative effects of the sedentary lifestyle on LEK as a result of a decrease in mobility and a loss of contact with the learning environment [START_REF] Ohmagari | Transmission of Indigenous Knowledge and Bush Skills Among the Western James Bay Cree Women of Subarctic Canada[END_REF]. Those women, former nomads, may have kept high level of LEK from their nomadic lifestyle, while most of other villagers may have lost theirs. Further study would be required to test this assumption and to better understand the causes and consequences of the presence of key informants. In this perspective, addressing the variability of knowledge between current nomads and settled-people may be especially relevant, whereas a settled lifestyle may not be the only factor of LEK erosion.

A THREATENED LEK SYSTEM?

Changes in practices and associated LEK erosion

Our results showed differences in LEK between former nomads and permanently-settled people, which may highlight a LEK change in the face of changing livelihoods. The extent of this change however depends on plant use, because some activities collapse while others continue [START_REF] Ohmagari | Transmission of Indigenous Knowledge and Bush Skills Among the Western James Bay Cree Women of Subarctic Canada[END_REF]. In Taidalt village, all inhabited houses had, at the time of this study, industrial wood roofs, and most new houses are today built with concrete blocks, instead of wattle and daub.

Alongside the abandonment of traditional construction practices, permanently-settled informants had very low construction UKI. In contrast, the knowledge gap between former nomads and permanently-settled people was the lowest for medicinal plants. Despite there being a health care centre in the village and the proximity of an urban centre, plants still remained an active source of treatment at the time of this study. All informants mixed traditional and allopathic medicine, which is a common phenomenon [START_REF] Matavele | Ethnobotany in Cabo Delgado, Mozambique: use of medicinal plants[END_REF]. This underpins a process of diversification, rather than of competition, between two complementary medicinal systems that do not exactly cover the same fields of illness. In contrast, modern construction materials may fulfil, or even exceed, all the attributes of traditional ones, which may have favoured substitution processes.

Access to a market economy and related goods is known to drastically influence LEK. Most of the time, this influence is negative for LEK conservation, because people tend to replace plant uses and materials with market ones or to change occupations. Sometimes however, markets may positively contribute to LEK, for instance in economically valorizing a plant resource. Thus, the changing economic context may have constrasting effects on LEK and may not impact all LEK in the same way [START_REF] Benz | Losing knowledge about plant use in the sierra de manantlan biosphere reserve[END_REF], as our results suggest. In order to better understand these processes, we suggest that monitoring the variability of LEK between plants and within social groups may be a suitable method to assess LEK system change and potential erosion in a changing context.

LEK and agro-pastoral activities: a common future?

As LEK is rooted in a specific socio-environmental context, it may be threatened by changes of this context. A scientific consensus seems to exist on the close interlocking between LEK, subsistence activities [START_REF] Galeano | Forest use at the pacific coast of chocó, Colombia: A quantitative approach[END_REF] and people's contact with the learning social and ecological environment [START_REF] Ohmagari | Transmission of Indigenous Knowledge and Bush Skills Among the Western James Bay Cree Women of Subarctic Canada[END_REF]. In Taidalt, young men usually go to school and then look for paid employment. They find temporary jobs in urban areas and may return to the village during periods of unemployment. They consequently spend little time in the learning environment and are poorly implicated in subsistence activities, which may contribute to weakening their LEK. Conversely, young women go to primary and sometimes secondary school, but then settle back in their family before being married. They then contribute to livestock tending and other subsistence activities within the learning environment. This phenomenon may explain the gap of knowledge between young men and young women.

Additionally, traditional semi-nomadic grazing is poorly considered by settlers, because of its harshness and low profitability and because it prevents children from acquiring formal education.

The overall conservation of LEK in this region, and in dryland agro-pastoral societies in general, is thus in question. As observed by [START_REF] Hobbs | Acacia trees on the cultural landscapes of the Red Sea Hills[END_REF] in the Eastern Sahara, "those who settle lose their desert knowledge, become poor, and find themselves unable to fall back on to the security provided by traditional knowledge and skills". If young generations in dryland societies forget LEK, they will narrow their flexibility as they will not be able to go back to a pastoral lifestyle, and thus will reduce their adaptive capacity [START_REF] Berkes | Rediscovery of traditional ecological knowledge as adaptive management[END_REF]. On the other hand, Volpato and Puri (2014) observed a phenomenon of LEK dormancy resulting from (1) exclusion from the learning environment, (2) formal education and (3) a shift in cultural values, favoured by the mass media.

They nevertheless suggest in a more dynamic perspective that LEK may be revitalized through a return into the learning environment and by means of vertical and horizontal transmission.

Homogenous LEK distribution patterns and still living key informants may be beneficial to such renewal, but it would also require the local re-involvement and interest of people in traditional activities. This is challenged in drylands by a regressive environmental discourse blaming pastoralists for desertification [START_REF] Davis | Indigenous knowledge and the desertification debate: problematising expert knowledge in North Africa[END_REF] and the paucity of integrated policies designed to support or to act together with agro-pastoral activities. At the same time, LEK is considered by scientists as particularly crucial to complete our understanding of drylands and to help to better conserve these vulnerable ecosystems [START_REF] Reynolds | Global desertification: building a science for dryland development[END_REF]. This worrisome gap between practitioners' and scientists' representations regarding traditional societies, activities and their effects on the environment is not new. But sharing results for some and concern for others may be a first step towards more integrated actions towards both nature conservation and also people's welfare and development.

Conclusion

In the last decades, substantial changes in livelihoods have occurred for human populations in drylands. These changes include sedentarization, the dismissal of traditional subsistence activities and growing contact with the market economy, and have led to structural and functional alterations of the socio-economic sphere. Nevertheless in South-Western Morocco, rural people are still somehow implicated in agro-pastoral activities and have conserved a substantial knowledge of nature. People tend to value plants that are more useful and more easily available, which corresponds to the "opportunistic" behaviour pattern observed for nomad pastoralists [START_REF] Salzman | Pastoral Nomads: Some General Observations Based on Research in Iran[END_REF]. In addition, this study showed a relative intracultural homogeneity of LEK, allowed by the wide circulation of knowledge between people. As LEK systems are embedded in larger social systems [START_REF] Berkes | Rediscovery of traditional ecological knowledge as adaptive management[END_REF], this homogeneity may be rooted in the system of social norms based on reciprocity and exchange that characterizes human societies in drylands [START_REF] Niamir-Fuller | Managing mobility in african rangelands[END_REF].

Furthermore, the homogeneity may ensure the global resilience of LEK systems in the face of context changes by limiting the risk of cultural oscillations. However, the transmission of LEK to the youngest dryland generations may be challenged by a permanently-settled lifestyle and a disconnection with the learning environment. In a context of uncertainty, losing LEK may be highly damaging in narrowing the livelihood options for this population. Revitalizing LEK may consequently be of crucial importance for dryland populations' resilience and their adaptive capacity, which may involve supportive politics in favour of an agro-pastoral mobile lifestyle.
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  raddiana (Savi) Brenan (Leguminosae) as the dominant tree species and Hammada scoparia (Pomel) Iljin as the dominant shrub, locally associated with Panicum turgidum Forssk. in sandy riverbeds, Convolvulus trabutianus Schweinf. & Muschler in terrace and Ziziphus lotus (L.) Lam in the plain

Figure 1 :

 1 Figure 1: Study site location: Taidalt village, province of Guelmim, Morocco.

Figure 2 :

 2 Figure 2: Plant use and salience index. a) Correlation between the reported use value and Smith's salience index; b) Mean Smith salience index by use category (bars represent standard deviation).

Figure 3 :

 3 Figure 3: Correlation between ethnospecies Smith salience index and a) the ecological frequency and b) the abundance-dominance index.

Figure 4

 4 Figure 4: a) Informants' competence according to age and gender (men in black; women in grey).The y coordinate corresponds to the number of ethnospecies he/she mentioned. The x coordinate corresponds to the sum of frequencies of the ethnospecies he/she mentioned; b) plant Smith salience index variation according to use category and gender obtained from the ANOVA analysis.

Figure 5 :

 5 Figure 5: Relative Jaccard's distance between informants. Men are coded in black and women in grey. Squares code for permanently-settled people and triangles for former nomads. Circles indicate groups of outliers.

Figure 6 :

 6 Figure 6: Comparison of Use Knowledge Indexes between former nomads (25 informants) and permanently-settled people (12 informants).

Table 1 :

 1 Number of informants and of ethnospecies proposed during the semi-structured interviews per gender and age. Unknown species refers to species proposed by the interviewer but unknown to the informant.

	Age class (years)	15-29	30-44	45-59	>59	Total
	Men					
	Sample size	5	4	5	5	19
	Number of species proposed	61	30	78	98	267
	Unknown species*	31 (51%)	6 (20%)	6 (8%)	4 (4%)	47 (18%)
	Women					
	Sample size	3	5	7	3	18
	Number of species proposed	28	38	77	28	171
	Unknown species*	3 (11%)	6 (16%)	3 (4%)	1 (4%)	13 (8%)
	Total of species	89	68	155	126	438
	Incl. unknown species*	34 (38%)	12 (18%)	9 (6%)	5 (4%)	60 (14%)
	*					

Table 2 :

 2 Numbers of ethnospecies and reported use value by use category.[START_REF] Benz | Losing knowledge about plant use in the sierra de manantlan biosphere reserve[END_REF], we tested the influence of the use category on the Smith index through the Kruskal-Wallis test and the correlation between Smith index and RU through Spearman test. The EAH was tested through a Spearman test between the plant apparency (EF and average AD index) and the Smith index. To address the variability of LEK between informants, we analysed the influence of a range of individual socio-economic attributes, including age, gender, was tested with the Kruskal-Wallis test. Finally, Wilcoxon test was used to address LEK difference between permanently-settled people and former nomads. All tests used a

		Use category	Number of	Reported use
			ethnospecies	value
	Medicine	40	76
	-	Gastrointestinal	15	22
	-	Dermatological	9	9
	-	Respiratory	4	5
	-	Gynecological/andrological	2	2
	-	Culture-bound syndromes	3	5
	-	Pain/febrile diseases	3	3
	-	Fever	3	3
	-	Skeleto-muscular	5	7
	-	Ophthalmological	1	1
	-	Urological	3	3
	-	Poisonous animal bites	1	1
	--	Cardiovascular Other/Unclassified	5 9	5 10
	Technology and handicraft	22	23
	-Goatskin tanning	5	6
	-Goatskin cleaning	5	5
	-Hair care	4	4
	-Oral/ body hygiene	4	4
	-Tools and objects	3	3
	-Textile cleaning	1	1
	Construction	6	6
	-Fence	3	3
	-Roof	3	3
	Edible		21	21
	-Snack	10	10
	-Herb	5	5
	-Food	4	4
	-Other	2	2
	Total		68	126
	Incl. multi-category species	19	
	2.3.3 Statistics		

Statistics were computed with the R software

[START_REF] Core | R: A language and environment for statistical computing[END_REF]

. Normal distribution was tested with Shapiro tests. For normal distributions, Student test was used for mean comparisons; for nonnormal distributions, the non-parametric Wilcoxon test was used. As the type of use may affect plant cultural value (main occupation, marital status and nomadic experience (see Appendix A). The influence of age on informant knowledge was tested through a Spearman test and the influence of gender through a Wilcoxon test. An ANOVA was used to test the simultaneous influence of gender and use category on the Smith index. Because of non-normal distributions or heteroscedasticity, the effect of marital status and occupation Brassicaceae (11 ethnospecies each). The average number of ethnospecies listed by informant was 30.0 (± 9.2 SD), with a minimum of 14 for a seventeen year-old man and a maximum of 47 for a forty-three year-old man. Most frequently cited ethnospecies where ṭalḥ (Acacia tortilis subsp. raddiana; 97% of the informants), argan (Argania spinosa (L.) Skeels, Sapotaceae; 97%), ṣbaṭ (Stipagrostis pungens (Desf.) de Winter, Poaceae; 92%) and kerkaz (Diplotaxis spp. DC., Brassicaceae; 89%). Ṭalḥ had the highest Smith salience index (0.833), followed by argan (0.716), remt (Hammada scoparia; 0.614), mulbeîna (Launea arborescens (Batt.) Murb., Compositae; 0.612) and kerkaz (0.596). Only 15 ethnospecies were cited by more than 50% of the informants and 49 ethnospecies by more than 20% of them. Additionally, 50% of the ethnospecies were mentioned by fewer than 9% of the informants and 45 ethnospecies were mentioned by only one plants. Highest RU were found for ṭalḥ (10 uses, three categories), remt (6 uses, two categories) and atîl (Maerua crassifolia Forssk., Capparidaceae), chîḥ (Artemisia sp. L., Compositae) and mḥeînza (Cleome amblyocarpa Barratte & Murb., Cleomaceae) (4 uses, two categories).

Appendix A: Informants' socio-economic data. "Years in tent" column refers to the lifetime spent as semi-nomadic pastoralist.