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ABSTRACT

Within the framework of the valorization of the aromatic and medicinal plants of the Moroccan flora, we were
interested in Anacyclus pyrethrum Link and Thymus zygis subsp. gracilis (Boiss.), in the area of Timahdite province
of Ifrane, Morocco. An ethnobotanic and socio-economic surveys were conducted, using the data sheets, in the rural
district of Timahdite in May, June and July 2013 with the help of the collectors, intermediaries, cooperatives,
herbalists and exporting companies in order to know the use of these two species, their distribution channels, their
economic value as well as the factors of degradation caused by the local population. The results of this study
showed that the two sexes, men and women are concerned with the collection of these plants whose majority are
illiterates. In addition, Anacyclus pyrethrum and Thymus zygis are used for their therapeutic, industrial and
cosmetic virtues. The part most used for Anacyclus pyrethrum is the root whereas for Thymus zygis it is the leaves.
On the other side, the interviews made it possible to describe the commercial outlets of these two species since the
collection until their exports. This study enabled us to conclude that Anacyclus pyrethrum and Thymus zygis are
medicinal herbs by excellence; they are used in the Moroccan pharmacopeia for the treatment of various diseases.
The weakness of the incomes, the elevated level of poverty and the prices relatively high of these two plants are the
essential factors which push the bordering population to use or exploit commercially largely these species in their
territory.

Keywords: Ethnobotanic Survey, socioeconomoacyclus pyrethrum, Thymus zygis, Timahdite.

INTRODUCTION

Morocco has a rich and varied biodiversity madei#$200 species, with a high rate of endemismdfijvhich 800
species are indexed like aromatic plants and meali§2], which enables it to occupy a place prigéd among the
Mediterranean countries which have a medical loadition and a traditional know-how of the use leéde plants
[3], Most these plants are spontaneous and resteonatural potential, which poses a threat forstifeguarding of
the natural resources. Their collection is ofterried out in a not controlled and anarchistic wajy this led to the
regression of several species of which some ara ewesidered threatened of disappearance, caseaof/clus
pyrethrum and Thymus zygis [5].

Indeed, nowadays, one witnesses a strong increaskei world demand for these two species becausiheof
diversity of the fields of their use. The nationadrket research through the export of these speeimsthe ten last
years affirm that exports @nacyclus pyrethrum passed from 72 ton with a price 4271 million Dhidgrthe year
2000-2001 to 108 tons with a price of 6909 mill@h during the years 2012-2013 [6],
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Anacyclus pyrethrum is a species of the family of Asteraceae [7] localhmed in Tamazight, Tigentest, Igentest
Arabic “Aud el-attas” [8] endemic of Morocco and g&ria [9], very represented in the Middle Atlas and
particular in the area of Timahdite [10], very riggd for the treatment of the diseases of the Jidkeeumatisms, the
colds and for the paralysis [11] evils of the teatid the problems involved in salivary secretio?][Moreover it
has an activity aphrodisiac [11] is also used erttanufacturing of the toothpastes [13].

As for Thymus zygis, this is a very required species for its antilgi@tind antiseptic properties [2]. In Morocco, export
knew an important progression during the last desashile passing from 1038 tons during the ye@&02001

to 2457 Tons during the year 2013 with sales inetwi 20,000 million Dh during the years 2000-2001
to 58,000 million Dh during the years 2012-2013. [Ehese species are exported in dry state likectdse of
Anacyclus pyrethrum or in the form of essential oils as the cas@hyimus zygis.

The objective of this work consists of contributitigthe valorization oAnacyclus pyrethrum and Thymus zygis in
the area of Timahdite by an ethnobotanic and sec@iomic investigation of the local population.

EXPERIMENTAL SECTION

1.1Presentation of the zone of study

The rural district of Timahdite is located at centsast the Middle Atlas (33 ° 14 '13 “North 5 * 38" West) at an
altitude of 1900 m and is part of Azrou, provinddfrane. It covers superficies of 64,000 ha antbigearly 30 km
far from the town of Azrou and to 50 km far fronetprovince of Ifrane (fig. 1) [14].
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Fig. 1. Localization of the zone of study(Timahdite, M orocco)

The zone under study (Timahdite) is located inftlded part of the Middle Atlas chain [15]. Accondito the
pedological studies carried out in the area, thmuggls coming from the bed rock is rich with vaoas as the
deep soil is richer than the rocky surface [16].t@a hydrological level, the Oued Guigou, is thamaatery of the
area of Timahdite in addition to this Oued thera isumber of lakes and sources which are used teriwg the
cattle of the commune or irrigation. The area iadtimg important vegetation and a forest [17]. Thmate of the
area is of Mediterranean. It is influenced by atté and the continentality [14].

The area under study has a population of 10 08&bitdmt according to the census of 2004, the pdipulaensity

in the commune is very weak since 1982 (11 halsittm?), until 2004 (16 habitants/km?). This wealshe$
settlement is due mainly to the hardness of thmatk. Indeed, the activity ratio is of 57.3% foe then, whereas it
is only of 7.95% for the women. Wage-earning reach®.6% where home helps are strongly represeniéd w
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41.2% [18]. The rate of illiteracy of the zone (B%) is higher than the average of the province igcof 47.7%,
the female are the most suffering (74.7%) [19].

Agriculture and husbandry constitute the main digiv for the population in the area under studye &rable land
accounts for 20% of the total surface area [20 @fricultural production in the area under stigdgaminated by
cereals. The irrigated land grows fodder, fruitsl @anboriculture which are widely used by peasafte average
outputs of cereals are about 10 quintals /ha iabo and 16 quintals /ha irrigated. For arboricd@iuhe average
outputs are about 1.5 T/ha for the olive-tree a®d /ha for the apple tree [20]. Husbandry is regdrds a second
activity in terms of occupation in time after agiitre, indeed, the commune of Timahdite is vergwn nationally
for its sheep (Timahdite race) and the qualitytefneat. For the exploitation of the aromatic aretlicinal plants
(MAP). This sector represents an important marketintivity in the area. According to our discussiamth the
various actors in the commune, in general, thel jpgpulation is interested enormously in its extaton.

1.2Preparation of the investigations

To know the various uses @éhacyclus pyrethrum and Thymus zygis, their Place in the sector of the aromatic and
medicinal plants on the level of the commune of dlgite and their distribution channels. Visits weagried out
on the ground during June, July and August 201&altect reliable data, using 41fiches of questioresawhich
were prepared and rectified: 13 collectors, O6rinegliaries, 06 cooperatives, 12 herbalists andh@dstries were
surveyed. The selection of the collectors to theriiewer in each Douar was done randof@ly]. Their existence

in the Douar is indicated in figure 2 above.
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Fig. 2. Distribution of the points of ethnobotanic surveys conducted in the studied area
Source: map of Morocco (Timahdite) 1: 25000

1.3Data processing of the investigation

Eventually, the data of the ethnobotanic and secimomic investigations collected were registerediata then
transferred in a database, were procession and/sisiaktatistically, using the software of Micrasdffice
Excel 2010 were taking place.

RESULTSAND DISCUSSION
1.4Data on the sex of surveyed
In this area, the gathering of these plants istmea by the women and the men, with a high ratetfe men (77%)
compared to the women (23%), (Table 1 and Figure 1)

Tablel. Dataon thesex of surveyed

The Sex | Frequency | Percentage
Male 10 7%
Female 03 23%
Total 13 100%
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Female
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Fig. 3. Distribution according to the sex

These results confirm those of others ethnobotaesearch carried out with nationally [22], but asitinilar
conclusion was also found out in other works [28, 25, 26].0n the ground we learned that evenef ian
undertake the collection of the medicinal herbgjrdy, packaging and preparation of the receiptsaisied out by

the woman.

Table2. Dataon the academic level

Frequency | Percentage
Illiterate 08 62%
Primary 03 23%
Secondary 02 15%
Total 13 100%

1.5Data on the level of schooling

According to the investigations, the majority oé ttollectors oAnacyclus pyrethrum and Thymus zygis are illiterate
with a percentage of 62%. The people who have masi education level account for approximately 23td
those which have a secondary level account for (Bble 2 and Figure 2).

23%

Fig. 4. Distribution according to the academic level

1.6 Data on the family situation
According to our investigation, the majority of tbellectors ofAnacyclus pyrethrum and Thymus zygis is made up
of mainly married people (62%), widows (15%), dised (15%) or single people 8 %.( Table 2 and Figyre

Table3. Dataonthemarital status

Frequency | Percentage
Married 08 62%
Single 01 08%
Widowed 02 15%
Divor cee 02 15%
Total 13 100%
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Hsingle
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Fig. 5. Distribution accordingto the marital status

1.7Therapeutic benefits of Anacyclus pyrethrum and Thymus zygis

All the surveyed herbalists confirmed tiatacyclus pyrethrumis a medicinal herb par excellence.

» The flowers ofAnacyclus pyrethrum are regarded as source of natural insecticide.

« Its rhizome is also used in gargling

* The powder of the rootsis used in several treatsnagainst the diseases of liver, rheumatisms,scalitl
paralysis.

» The root is used as a drinkable infusion, by thenan, for warming, and for boosting the fertility.

» The sheets mixed with the henna are used for gagntrent and the care of the hair.

» The root of Anacyclus pyrethrum purifies blood, fights anemia thanks to its weadthB12 vitamin and Iron,
invigorating and helps with sight.

 Anacyclus pyrethrumfight also against the digestive disorders, cheledtand the mucosities.

e The plant is also used in the industrial field tloe preparation of the bio pesticides.

The various therapeutic virtues reported by theeged herbalists are presented in figure 6.

Treatment of rheumatism
Anemia Blood

Treatment of neuralgia
Aphrodisiac

o,
Hair treatment 10%

) 14%

Diabetic treatment

o,
Dermatological treatments ) 16%

Biopesticide ) 20%
) 22%

Tooth infection and sore throat

L/

Fig. 6. Pathologiestreated by Anacyclus pyrethrum according to the surveyed herbalists
Moreover, Thymus zygis is used mainly according to the investigationdrajadigestive diseases, belly pains,

breathing issues, colds, influenza, cough, andnasttit invigorates the nervous system when useth véh or
fumigation against the stress, tiredness and megtdity (Figure 7)
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Therapeutic indication
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Fig. 7. Pathologies treated by Thymus zygis accor ding to the surveyed herbalists

1.8Parts collected

For Anacyclus pyrethrum, the three parts of the plant are collected; iipaar roots, stems — leaves and flowers.
The part most used is the roots which representpéit most collected with a percentage de77%gvat by the
stems and sheets (15%), and then the flowers wittreentage of 8% (Table 4 and Figure 6). It shd@choted
thatAnacyclus pyrethrum of the area of Timahdite is degrading, on the egiold level; its safeguarding is a must,
because its regression will not be without conseges.

Table4. Dataon thepart collected of Anacyclus pyrethrum

Frequency | Percentage
Root 10 77%
Leaf / Stem 02 15%
Fleure 01 08%
Total 13 100%

In the same way foFhymus zygis, the three parts of the plant are collected. Elawds are used the 55%, the stems
and the flowers occupy the second place with rasmepercentages of 14.5% and 30%. They are thaidlalvers
and the leaves which are exploited because thegtahe same time the essence of the photochere@etions and
an organic reservoir from which it derives [27].cdAsometimes they store secondary metabolites regperior the
biological properties of the plant. [28] (TablerdaFigure 7).These results go in the same direet#othose indexed
by Bellakhdar (1997).

mroot
M Leaf / Stem
Fleure

Fig. 8. Distribution of surveyed according to the part collected of Anacyclus pyrethrum

Table5. Dataon thepart collected of Thymus zygis

Frequency | Percentage
L eaf 7 55%
Stem 2 15%
Flower 4 30%
Total 13 100%
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Fig. 9. Distribution of surveyed according to the collected part of Thymus zygis

1.9Adhesion of the actorsin the professional organizations
The collectors are not strongly affiliated to cogives or groupings of organization. Indeed, 23%he actors are
adherents in associations and cooperatives whgmaof the interviewed are not (Table 6 and Fig)re

The surveyed people generate annually roughly eonie released by of between 250 and 2140 DH a pear
collector. Within a cooperative, the income canugpoto 1250 DH per month by individual, which jus# the

importance and the need for the organization dibsemd the adhesion of the collectors within theperatives and
associations.

Currently, the population refuses that their pl@siources continue to be exploited by other irstitg (foreigners
or private). On the other hand, it is importansédeguarding natural resources in the environnientlscapes and
human settlements need be organized around theeoes to draw the essence of the added-valadiyoend to

contribute to the development and the valorizatibthis biodiversity.

Table6. Dataon the membership of organizations

Frequency | % Of collectorsin the organizations
Member 3 23
No member 10 77
Total 13 100%

member

B No member

Fig. 10. percentage of the collectorsin the organizations

1.10Frequency of the gathering according to the income

According to our investigations, the peasants wian gmore than 1500 DH per month, the percentage of
gathering of these plants is weak is 15%, wherbaset which gain between 500 and 1000 DH per mdahth,
average percentage of gathering is about 23%. @nother hand, the individuals who gain less 500 P&
month, the percentage of gathering is more achét,i$ to say 62% (Table 7 and Figure 9). Thus arermote that
the increase in poverty pushed the population dockeadditional incomes for the daily life, from vk the need to
have important levies on the natural resources.

Table7. Dataon theincome of population

Frequency | Percentage
<500 08 62%
500<<1000 03 23%
1000< 02 15%
Total 13 100%
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Fig. 11. Distribution according to the income

1.11Socio-economic char acteristics of the collectors

The interviews made it possible to note that thexist other activities carried out by the gathe(@sble 8, Figure
10). The people who do not have work represergr@emtage of 38%, followed by the daily workershwit
percentage of 30%, the shepherds account for 28nathe end the farmers 9%. This result is catghy normal
then that the unemployed always seek employmesutisfy their needs for livelihood

Table8. Dataon thedistribution of the varioustypes of gatherers

Frequency | % of the collectors
Farmer 01 09%
Shepherd 03 23%
Daily laborer 04 30%
Unemployed 05 38%
Total 13 100%

unemployed
Daily worker
Shepherd
Farmer

% of the collectors

0 10

20

30 40

Fig. 12. Graph of the various types of gatherers met at the time as of interviews

1.12S€lling price of Anacyclus pyrethrum and Thymus zygis
According to our interviews the value of one kilagrs of the plant in a dry state is largely higleemtthat of one
kilograms of the plant in a wet state. The collestgell Anacyclus pyrethrum at the fresh state on ground at a price
of 70 DH per kg whereas in the dry state, it c@&8DH per kg. FoThymus zygis, the price varies between 40 DH
per kg in a fresh state and 70 DH per kg in a thiegTable 9 and Figure 11).

Table9. Dataon thevariation of the pricesof the plants

Pricein dh/kg
wet dry

Anacyclus pyrethrum 70 200
Thymus zygis 40 60

The majority of the gatherers sell their harvesivat form because of lack of means of treatmentcmiitioning
of the plants (sampling, packing, transport, dryifibese stages require spaces well-equipped, ageggaipment
and one week duration, according to the climatitdétions (sunning available).
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Fig. 13. Prize giving according to the state of plant

1.130rganization of the distribution channels of Anacyclus pyrethrum and Thymus zygis
Ethnobotanic, socio-economic and work of diagnadighe sector ofAnacyclus pyrethrum and Thymus zygis

investigation on the level of the area of study enécpossible to establish the links between thecjal links of
the sector starting from the collector to the comsu(Figure 12).

Collectors

b

Tradesman-wholezalers Commercial Local

Cooperatives

whaolesale dealers
i \ / |

Herbalists

Industries

1 |

Local retailers

Markets of export

Fig. 14. Channelsof distribution of Anacyclus pyrethrum and Thymus zygisin the study area(Sour ce: Surveys conducted in
this study)

The distribution Systems ofnacyclus pyrethrum and Thymus zygis comprise a multiplicity of intermediaries
which do not support the transparency and theifluaf information.

1.14Insertion of the collectorsin the market of maps

Almost all the collectors ofAnacyclus pyrethrum and Thymus zygis are weakly integrated into the market of
medicinal aromatic plants, 77% of the collectordl #eeir products directly to intermediaries whesea3%
process their products into essential oils, (Tabladd figure 13). That can be explained by sevedons like lack

financial means and logistics of marketing and #&s& of information and knowledge of the marketaodmatic and
medicinal plants.
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Table 10. Data on the sale of the products by the collectors

Destination of the market products by the collectors | Frequency | Percentage
Intermediaries 10 7%
Thetransformation 03 23%
Total 13 100%
M Intermediaries
B The transformation
Fig. 15. Distribution according to the destination of the product

1.15Statistics on the export of Anacyclus pyrethrum and Thymus zygisin morocco

Following the exchanges with the dealers, we cdutdv up a list of some exporting companiesAofcyclus
pyrethrum and Thymus zygis which operate in Morocco and to which the deadetktheir products. However, it was
impossible to licit the information desired on theces and the quantities @hacyclus pyrethrum and Thymus
zygis exported by each of these companies. It shoulechdied that the general data on export and the iexter
markets result from the databases of the Autononiestablishment of Control and Coordination of Expor

(EACCE) of 2013, and of PNEUD over the period 002@o 2013.

5 Export trends of Anacyclus pyrethrum in volume and value
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Fig. 16. Fluctuation in price and the quantity of Anacyclus pyrethrum exported according to the years of 2003 to 2013.

Source: Data drawn from (EACCE, 2013)

We observe that over the period of the 2001 to 2@ quantity ofAnacyclus pyrethrum exported annually from
Morocco as well as the average costs in kilo atestable. Export knew an important boom in 201%mvithe
exported quantity practically doubled while compgrivith the quantity exported in 2006 and thatus tb climatic

factors.
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Fig. 17. Fluctuation in price and the quantity of Thymus zygis exported according to the years 2003 to 2013
Source: Data drawn from (EACCE, 2013)

Although the export of thyme proceeds over theque#001 to 2013, this graph shows an important neisjon, it
passes from 1038 Tons between 2001 to 2002 witmaver of 10616 DH to 56395 Tons in 2012 with saftetune
of 2500 DH.

1.16Destination of the product

The investigation revealed that the marketing efttho plants can be done in international, localkeiks, nationals
or. According to the study of project (PNEUD, 201églized in the region of study, a weak portiorAn&cyclus
pyrethrum is marketed on the national market (10%), while%9@re intended primarily for export. As
for thyme, 40% of the product are marketed insidgddco, it is bought by the herbalists and assiociat on the
other hand, 60% are intended for foreign countftégure 18 and 19).

Quantity of the vegetable matter

o m National market

60% international market

Fig. 18. Destination of the Thymus zygis

Quantity of the vegetable matter
® National market
10%

f International market
\ 90% '

Fig. 19. Destination of Anacyclus pyrethrum

1.17Fluctuation of the pricesover the marketing channels

According to our investigations, the average po€dnacyclus pyrethrum passes from 70 DH/kg in the gatherers
with 200 DH/kg at the intermediaries to reach 508/ky in the herbalists. For the speciBisymus zygis, the
collectors are paid 20 DH for the kilograms of eoted thyme. This price increases to 40 DH/kg a& th
intermediaries and 60 DH/kg in the herbalistewever, for the exporting companies which openat®lorocco, it
was impossible to get the information desired @nglling price (Table 11 and Figure 20 and 21)
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Table11. Transmission of the pricesalong distribution chains

Selling price (DH/kg)
Operators Anacyclus pyrethrum | Thymus zygis
Gatherers 70 20
Intermediaries 200 40
Herbalists. 500 60
Exporters - -

Source: Our investigation2013

herbalists

intermediaries

Type of acteurs

collectors

0 100 200 300 400 500 600

Price in Marocain Dirham

Fig. 20. Trend of the price of Anacyclus pyrethrum along short circuits of marketing

herbalists *

intermediaries

Type of acteurs

collectors

T
0 10 20 30 40 50 60 70

Price in Marocain Dirham

Fig. 21. Trend of the price of Thymus zygis over a short circuits of marketing

The examination of the fluctuation of the pricesowh a considerable increase in the prices througtiou
marketing channels while passing from one vendantmther. The profit margins earned by collectars lass
important in comparison with the intermediaries d@hd herbalists. This reveals certainly the impwéaof the
income generated by the trade of aromatic and rnimadiplants to the profit of one a large numbereobnomic
actors. Also, this shows the extent to which thecsfative practices which characterize the comrakrci
transactions.

CONCLUSION

The ethnobotanic and socio-economic investigatfothe collectors, intermediaries, herbalists, caoapees and
industries enabled us to find out thatacyclus pyrethrum and Thymus zygis are medicinal herbs by excellence,
they are used by Moroccan pharmacopeia for thdntexs of the various diseases such as the digestisem,
respiratory and neurology. This explains the vemjernse use of these plants which are known by their
phytotherapeutic effects. The frequency of exptmita of these species in the commune of Timahditenuch
related to the profile of the surveyed people. Tlias young people, compared to the elderly peamdaerally do

not know the names or the utility of these plantcsps. The women and the men have a shared mddicina
knowledge, with a slight advantage going to the men

The interviews and the visits to the weekly soukihe area also enabled us to elucidate the coniahettannels of
these plants, starting from the gatherers untibexpNational Forestry Commission is not in theownof this
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exploitation which results in a lack of statistims the quantities of the plant exploited, sold andthe generated
economic value. The examination of the transmisgibrthe prices shows a considerable increase adtass
channels in marketing while passing from one conecrakactor to another. However, it was noted tredduse of
the absence of professional organization, of thk ¢d framing as well on the production plan asarelg marketing.
The weakness of the incomes, the elevated levalowkrty and the prices relatively high of the plare the

essential factors which push the bordering popuaid largely use this species in their territorhieth can

constitute a real threat to their existence, arehdw lead to the destruction of their habitatshéfir management is
not rational.

Acknowledgment

We are grateful to Mr. M. Ibn Tattou, Professottet Scientific Institute of Rabat, for the spedaEntification, we
thank also staff of National Forestry Commissiontfeeir reception and precious help. A thank yoextended to
Mr. M. Boulmani for having helped with proofreading

REFERENCES

[1] M. Fennane, M. Ibn Tatou, J. Mathez, A. Ouyahya J.eEl Oualidi. Flore Pratique du Maroc. Manuel de
détermination des plantes vasculaires. Vol 1. Tuawe |'Institut Scientifique, Rabat. Série Botargn®36,1999,

p. 558.

[2] M. Hmammouchi. Les plantes médicinales et aromasgmarocaines. Edition Imprimeries de Fedala, Raba
Maroc,1999.

[3] AM. Scherrer, R. Motti, and C.S. Weckerle Ethnopharmacology, 97:2005, 129-143.

[4] K. Anonym. Guide to Medicinal Plants in North AfaicCentre for Mediterranean Cooperation, Intermatio
Union for Conservation of Nature and Natural ResesrAnacyclus pyrethrum L. ISBN 2-8317-0893-2005, pp.
35-37.

[5] Union internationale pour la conservation de lure(UICN), 2007a. Programme de la biodiversitédéigue

du Nord, A Guide to Medicinal Plants in North Af&i@007.

[6] EACCE, 2013 : Etablissement Autonome de Contrdle et de Coatitin des Exportations de Pyréthre, et de
Thym sur 10 Campagnes (2003/2013).

[7] M. Francoeur, JuilleR008. Etude du pyréthre d’AfriqueAfacyclus pyrethrum) en vue de sa conservation au
sein du Parc National d’lfrane, Ifrane, Maroc ; Rapt de stage présenté au en vue de I'obtentiogrdde de
maitrise en écologie internationale, Départemertidiegie ; Faculté des sciences, Université det8bek,2008.

[8] M. Mouhib et Z. EI Omari. Nos plantes médicinal&snplois en médecine moderne, en homéopathie et en
médecine populaire. 2éme édition. Fés. Mdieg7, p.221.

[9] J. Bellekhdar. La pharmacopée marocaine traditibeyn@édecine arabe ancienne et savoirs populdiditons

Le Fennec, Casablanca/ Ibis pred$€8y7, pp. 358-359.

[L0]PNUD, 2011. Document de projet Programme des Natidnies pour le Développement, UNDP-GEF
Medium-Size Projet, PIMS N°4050 « Intégration de bimdiversité dans les chaines de valeur des Rante
Aromatiques et Médicinales Méditerranéennes au Mabouvernement de Mara2(11, p.169.

[11]Y. Matter. Charlatans intermédiaires de Dieu cagiid ou attraction touristique: ethnographie dediques
d’herboristerie a Marrakech. Mémoire de licenceetologie, Université de Neuchatel, Sui85.

[12] J. Bellakhdar. Plantes médicinales au Maghreliessle base. Précis de phytothérapie moderneo&slite
Fennec Casablanca Mar2@06, pp. 24—-26.

[13] A. Sijelmassi. Les plantes médicinales du Maratitiéhs le Fennec, Casablanca, Ma2601, p285.

[14]DPA, 2009. Monographie régionale. Direction Provinciale diisglture, Ifrane.

[15]A. Michard. Elément de géologie marocaine. Notdgl@moires du service géologique du Maroc, n° 28675,

Pp. 221-225.

[16]M. Chakri. Analyse de la consommation alimentaies chénages et de ses liens avec I'autoconsomn&tion
milieu rurale, cas de la C.R de Timahdite. Mémdiee3eme Cycle de I'lAV Hassan 1990.

[17] Anonymous, 2012. Monographie du CT de Timahditeté cidans le site web: http://e-
makane.net/laureats/ressources/documents/def/1888268-c1.pdf, visité le 5/4 /2013 (July2013).

[18] Monographie de la commune rurale de Timahdite eeRgement général de la population et de I'Haj2ibay.
Haut-Commissariat au Plan Rabat, 2004.

[19]Plans de Développement ConcereBC) de la Commune rurale de Timahdi2813.

[20] Direction régionale aux eaux et forét a la lubtmtre la désertification du moyen atlas (DREFLNIB).
Etudes d’'aménagement concerté des foréts et parcollectifs de la Province d'lfrane, Mar@g04.

[21]Ph. Daget, M. Godron. Analyse de I'écologie deséesp dans les communautés. Editions Masson, Paris,
France. p1631982.

397



Cherrat Ali et al J. Chem. Pharm. Res., 2015, 7(7):385-398

[22] A.Daoudi, H. Boutou, J. Ibijbijen, T.Zair et L. Nsiri. Etude ethnobotanique du pistachier de katfastacia
atlantica, dans la ville de meknes-maroc Catégoiinvironnement > Biologie Sciencelib Editions Mmrae:
Volume.5, N ° 131113. ISSN 2111-47@613.

[23] R. Mehdioui, A. Kahouadji. Etude ethnobotaniqueras de la population riveraine de la forét d’Amésie :
cas de la commune d’Imi n'Tlit (Province d’EssaajrBulletin de I'Institut scientifique, Rabat, sien sciences de
la vie, 2007, n°29: 11-20.

[24] H. Jouad, M. Haloui, H. Rhiouani,H, J. El HilalgcaM. EddouksJournal of Ethnopharmacology, 2001,n°77:
175-182.

[25]H. Lahsisséne, A. Kahouadji, M. Tijane et S.Hse@atalogue des plantes médicinales utilisées dgaresgion
de Zaér (Maroc Occidental). Lejeunia, 12609, 1-27.

[26] R. Mehdioui, Z. Chattou and E. Zaid. Interrelatlmetween socio-economic factors of the nearby tjauls
and plant resources of the Amsittene Forest (EgsaMorocco), Arxuis, no. 32009,pp. 71-83.

[27]F. Babba Aissa. Flore d’Algérie et du Maghreb. Exhagédie des plantes utiles. Substances végétdiérade
d’'Orient et d'Occident. Ed. Librairie Moderne RoajtEDAS, Alger1999, p .368.

[28]M. Bigendako-Polygenis et J. Lejoly. La pharmacopéditionnelle au Burundi. Pesticides et médicaimem
santé animale. Pres. Univ. Nami®99, pp. 425-442.

398



