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Abstract

Understanding the distribution and floristic features of na-
tive forest plants, as well as the reasons that lead local
people to collect them, is of great value for planning and
implementing forest conservation and rehabilitation proj-

ects in the Mediterranean forest involving local communi-
ties. The aims of this study were to (1) investigate the dis-
tribution pattern, (2) analyze the floristic features, and (3)
investigate the main uses of plants gathered from three
Mediterranean forest ecosystems in Northern Jordan. We
sampled 14 villages that were selected according to their
location on the edge and within the three Mediterranean
forest types in Northern Jordan. Three hundred infor-
mants were interviewed face to face using a semi-struc-
tured questionnaire. The data obtained included a list of
plants collected and their uses. A Detrended Correspon-
dence Analysis (DCA) was carried out to investigate the
distribution of plant species collected from the three forest
types. Also, important indices were calculated including
Informant Consensus Factor (ICF), Fidelity Level (FL%),
and uses totaled. The DCA showed that there are com-
mon plant species gathered intensively from all three for-
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est types, namely Origanum syriacum L., Malva parviflo-
ra L., and Arum palaestinum Boiss., and that some plant
species are collected from a particular forest type. The
main uses of the collected plants are food and medicine.
The study results suggest value in taking into account the
behavior of people who collect native forest plants when
designing fragile forest ecosystem restoration programs.
These programs should be community-based in order to
achieve ecosystem sustainability and prevent biodiversity
erosion.

Introduction

The Mediterranean region has provided examples of hu-
man interactions with plants (ethnobotany sensu Jones
(1941)) over the past decades through studies of col-
lecting native plants for food and medicine (Aburjai et
al. 2007, Ali-Shtayeh et al. 2008, El-Darier & El-Mogas-
pi 2009, Faker et al. 2009, Rigat et al. 2007). Previous
ethnobotanical research in the Mediterranean region
has identified about 2,300 different plant and fungi taxa
which are gathered and consumed (Rivera et al. 2006).
Ethnobotanical data contribute to ecosystem restoration
and forest sustainability management programs that in-
volve all stakeholders including communities surrounding
forests. This involvement is crucial to achieve the indis-
pensable target “sustainability,” both through rewarding
people and ecosystems. Choudhary et al. (2008) indicat-
ed that today’s ethnobotanical studies, including applied
projects, have potential to reduce poverty levels. Thus,
it is important to define the relationship between people
and forest as recommended by Michon et al. (2007), who
called for a new concept of land management in which
production and conservation are compatible and in which
there is no choice to be made between people and nature.
Accordingly, this study focused on investigating such a re-
lationship in order to help stakeholders implement effec-
tive conservation management plans while also reducing
the poverty of the local people.

The northern area of Jordan contains three types of for-
ests: pine forest, deciduous oak forest, and evergreen
oak forest (Al-Eisawi 1996, El-oglah et al. 1985, Kaspligil
1956, Lahham et al. 1987, Long 1957, Zohary 1962).

(1) Pine forest dominated by Pinus halepensis Mill.
and associated with Arbutus andrachne L., Calico-
tome villosa (Poir.) Link, and Cistus creticus L. This
forest is located in the Jerash district and surrounds
the villages of Raymoon, Burma, Nahleh, and Ketah.
This is the only natural pine forest in Jordan; the other
pine forests are man-made. The altitude of this forest
is the highest at about 850 m above sea level.

(2) Deciduous oak forest dominated by Quercus itha-
burensis Decne. (the national tree of Jordan) and as-
sociated with Pistacia atlantica Desf., Rhamnus pa-
laestina Boiss., Ceratonia siliqua L., Prunus dulcis
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(Mill.) D.A.Webb, Retama raetam (Forssk.) Webb,
and occasionally with Quercus infectoria G.Olivier.
This forest type occurs at a lower elevation of 300 m
above sea level.

(3) Evergreen oak forest dominated by Quercus coc-
cifera L. and associated with P. halepensis, Olea eu-
ropaea L., Pyrus syriaca Boiss., and Crataegus az-
arolus L. and less commonly with Pistacia palaestina
Boiss. and Q. ithaburensis. This forest is located in
Ajlune district at 700 m above sea level and includes
the villages of Anjara, Wahdneh, Hashemieh, Ra-
soon, Shafa, and Zobia.

These forest areas receive the highest precipitation levels
in Jordan, with annual rainfall amounts ranging from 400
to 600 mm. The area is bordered by the Irano-Turanian
and Sudanian vegetation territories from the west and the
Irano-Turanian and Saharo-Arabian vegetation from the
east (Al-Eisawi 1996).

Jordan’s forest area is less than 1% of the total country.
This area is declining both in regard to quality and quantity
due to urbanization, shifting olive cropping at the expense
of forests, grazing, and climate change, including the re-
duction and fluctuations of the annual rainfall amounts (Al-
rababah ef al. 2007). Nevertheless, forest ecosystems in
Jordan are still providing local people living in the forest
periphery with many valuable ecosystem services such
as wood, food (e.g., wild mushrooms, wild plants, honey),
medicinal plants, forage, and other services that support
their living. There are five forest types in Jordan: pine, ev-
ergreen oak, deciduous oak, juniper, and mixed forests
(Kasapligil 1956, Long 1957). The current study investi-
gated the first three forest types located in the northern
part of Jordan.

Recently, Jordanian researchers have started to study the
ethnobotany of indigenous people in Jordanian ecosys-
tems (Aburajai et al. 2007, Afifi & Abu-Irmaileh 2000, Alz-
weiri et al. 2011, Hudaib et al. 2008, Nawash & Al-Horani
2011, Nawash et al. 2013, Takruri et al. 2008). Most prior
studies have focused on traditional medicinal uses (eth-
nopharmacology) or targeted certain known edible plants
used in the Jordanian diet (Tukan et al. 1998). Thus, these
studies ignored other uses of plants, collection behaviors
in general, and the potential of this knowledge to improve
livelihoods. Therefore, a great part of knowledge, includ-
ing general use patterns, is still undocumented. The aims
of this study in particular were to investigate: (1) the most
utilized species using Informant Consensus Factors, Fi-
delity Levels, and Uses Totaled and (2) distributions of
species collected in the three forest ecosystems using
Detrended Correspondence Analysis. The current study
is a part of a comprehensive survey investigating the eco-
system services of three forest ecosystems in Jordan.
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Methods
Study area and data collection

This study targeted 14 villages that were selected accord-
ing to their location on the edge and within the three Medi-
terranean forest types in Northern Jordan (Figure 1).

A stratified random sampling was used in which the sam-
pled villages were randomly selected from all villages sur-
rounding the forests. A total of 300 interviewees (100 for
each of the three forest ecosystems) were interviewed as

a part of a larger study concerning the ecosystem servic-
es of the area. The study utilized a semi-structured ques-
tionnaire with “face to face” information collection. The in-
terviews followed the national law for protecting and pre-
serving personal information of the informants, and this
was announced clearly at the beginning of each interview.
Interviewees were asked questions about the local names
of plants, parts of plants used, collection months, and
main uses of plants. Voucher specimens were collected
in cooperation with the local people, then identified and
deposited at the Royal Botanic Gardens of Jordan (RBG)
and at the herbarium of the Yarmouk University Biology
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Figure 1. Jordan and the study area districts: 1. Aljoun, 2. Kofranjah, 3. Dair Alla, 4. Aghwar Shamaliyyeh, 5. Bagi
Kenanah, 6. Hariema, 7. Irbid, 8. Kora, 9. Mazar Shamali, 10. Tayybeh, and 11. Jarash.
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Department. The plants were identified by Prof. Dr. Ah-
mad Al-Ogla, a visiting researcher at the Royal Botanic
Gardens and Botany professor at Yarmouk University in
the north of Jordan. Zohary and Feinbrun-Dothan (1977)
was used for identification and names were updated fol-
lowing the APG-3 (Steens 2012) and the online database
Tropicos (www.TROPICOS.org). The RBG, during the re-
view of this paper published the first IUCN Redbook of na-
tive plants of Jordan (Taifour et al. 2014) thus, informa-
tion about the conservation status of the collected plants
has been included.

Data analysis

Three categories of plant uses mentioned by the infor-

mants were sorted with the following observations:

1. Medicine: the informants collect the plant for ad-
dressing health problems in their family

2. Food: the informants collect the plants as food for
their family

3. Food-Medicine: the informants collect the same plant
species as a food source and as medicine

Importance indices were applied to categorize main uses
and species importance. First, in order to test the homo-
geneity of the information collected and the degree of
overall agreement between interviewees on specific use
categories for plants in the study area, an Informant Con-
sensus Factor (ICF) was calculated according to Gaz-
zaneo et al. (2005):

ICF=n_-n/n, -1

where n is the number of use citations in each cat-

egory and n, is the number of species used.

The second indicator calculated was the Fidelity Level
(FL%) for each use of each plant. This index was calcu-
lated to rank the recorded plant species based on their
claimed relative effectiveness following Friedman et al.
(1986) as follows:
FL=(I,/1,) % 100
where | is the number of informants who mentioned
the use of a particular species for a particular pur-
pose and |, is the total number of informants who
mentioned the plant for any use.
Species that were mentioned by only one informant were
not included in the FL% calculations.

The third indicator calculated was Uses Totaled, in which
the uses of each species are summed and ranked (Hoff-
man & Gallaher 2007).

Detrended Correspondence Analysis (DCA) was chosen
as a multivariate method for ordination. DCA was per-
formed using CANOCO for Windows 4.5 (ter Braak &
Smilauer 2002). The test was executed to identify spe-
cies distribution in reference to plants collected from three
forest types. The results were interpreted according to ter
Braak (1995) and Lep$ and Smilauer (2003).
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Results
Interviews and informants

The interviews were conducted from September 2012 to
March 2013. About 80% of interviewees were female be-
cause interviews were conducted during work hours when
most male heads of households were not at home. Re-
spondents’ ages ranged between 37 and 45 with an av-
erage of 41 years. The most frequent family monthly in-
come bracket was JD 200-300 (39.3%); 23.7% were in
the JD 301—400 bracket, 6.7 % were in the JD 401-500
bracket, 3.3% were in the JD 501-600 bracket, and only
6.3% of families had incomes above JD 600. The rest of
interviewees (20.7%) indicated they were in the lowest in-
come bracket (less than JD 200). With respect to educa-
tion level, 53.7% of the interviewees indicated that they
finished primary school, 22% had obtained a high school
certificate, and 10.3% had acquired a diploma degree in
colleges. In addition, 11.7% and 1.7% had attended uni-
versity and acquired a post-graduate degree, respectively.

General floristic characteristics

A total of 47 plant species belonging to 18 families were
recorded as used by the local people (Table 1). All spe-
cies are native to Jordan except Rosmarinus officinalis L.
which apparently is now grown in the forest by local peo-
ple and nurseries. The family Asteraceae was most com-
mon, comprising about 23% of the total species (Figure
2). The most commonly used Asteraceae species were
Cichorium pumilum Jacq. and Gundelia tournefortii L. ,

Brassicaceae

Araceae
11%

Anacardiaceae
Fabaceae

Rosaceae

Apiaceae

Figure 2. Percentages of plant species by family
collected from the forest in the study areas of Northern
Jordan. Other families (2% each) are: Amaranthaceae,
Caryophyllaceae, Crassulaceae, Fagaceae, Malvaceae,
Pinaceae, Polygonaceae, Primulaceae, Rutaceae, and
Urticaceae.
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Table 1. Floristic characterisitcs of plant species collected from three forest ecosystems in Northern Jordan. Life forms:
(A) annual, (C) chamaephyte, (G) geophyte, (H) hemicryptophyte, (S) phanerophyte shrub, and (T) phanerophyte tree.
Origin chorotypes: (1) Euro-Siberian-Med, (2) Irano-Turanian, (3) Irano-Turanian-Saharo-Arabian, (4) Mediterranean,
(5) Med-Irano-Turanian, and (6) Plurireginalbor-trop. Main uses: (F) food, (M) medicine, and (S) for sale. Conservation
status: (CR) critical endangered, (DD) data deficiency, (EN) endangered, (NA) not applicable (not native to Jordan),
(NE) not evaluated yet, (NT) near threatened, (RE) regional extent (region: Jordan), and (VU) vulnerable.

Plant names o Uses FL% | Status
Scientific Arabic :’ £ | Main | Totaled

£ TS

S| e|EE

[P

gl 2|ce

g | O |x# .5
Achillea fragrantissima (Forssk.) Qaisoum H| 3 - M 1 - LC
Sch.Bip. Asteraceae
Apium nodiflorum (L.) Lag. Apiaceae Qurra H| 5 3 FM 5 60 NT
Arum palaestinum Boiss. Araceae Loaf G| 4 78 FMS 81 96 EN
Beta vulgaris L. Amaranthaceae Salaq A |15 - F - NT
Calicotome villosa (Poir.) Link Fabaceae Qandoul S| 4 4 FM 80 LC
Carlina libanotica Boiss. Asteraceae Saq Elaroos H | 4 - F - NE
Centaurea iberica Trevir. ex Spreng. Morrar Al S5 11 F 11 100 LC
Asteraceae
Ceratonia siliqua L. Fabaceae Kharoub T| 4 4 F 4 100 LC
Cichorium pumilum Jacq. Asteraceae Alet Al S5 21 F 21 100 NE
Coriandrum sativum L. Apiaceae Quzbara Al S 25 | FMS 27 93 LC
Crataegus azarolus var. aronia L. Zarour T]5 6 F 6 100 NE
Rosaceae
Crataegus azarolus L. Rosaceae Nabaq T| 4 - F 2 - DD
Cyclamen persicum Mill. Primulaceae Zamatout G| 4 2 FS 3 67 EN
Eminium spiculatum (Blume) Schott Jaadah G 12 FM 15 80 VU
Araceae
Ferula communis L. Apiaceae Shwemra H| 4 - F 1 - LC
Foeniculum vulgare Mill. Apiaceae Shomar H| S5 10 FS 11 91 NT
Geropogon hybridus (L.) Sch.Bip. Lehiet Eteas Al S5 - FM 2 - LC
Asteraceae
Glebionis coronaria (L.) Cass. ex Spach Besbas Al 4 - F 2 - LC
Asteraceae
Gundelia tournefortii L. Asteraceae Akkoub H 15 F 15 100 VU
Malva parviflora L. Malvaceae Khobeza A 56 FS 58 97 LC
Matricaria aurea (Loefl.) Sch. Bip. Babonj A 8 FM 9 89 LC
Asteraceae
Medicago orbicularis (L.) Bartal. Smeena Al S5 - F 1 - LC
Fabaceae
Melilotus indicus (L.) All. Fabaceae Handaqouq Al 4 17 F 17 100 LC
Mentha longifolia (L.) L. Lamiaceae Nana Wadi H|[15] 4 FM 5 80 LC
Nasturtium officinale R.Br. Brassicaceae Ehwara H| 6 8 FM 10 80 NE
Notobasis syriaca (L.) Cass. Asteraceae Khorfeesh Al 4 8 FM 9 89 LC
Origanum syriacum L. Lamiaceae Zater cC| 4 43 FMS 66 65 VU
Paronychia argentea Lam. Caryophyllaceae | Reglet Asfora | H | 4 - M 2 - LC
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Plant names 3 Uses FL% | Status
Scientific Arabic £ : g Main | Totaled
£ T
ok |E E
el 2|6¢
- Y=
J]| O |3 E
Phlomis brachyodon (Boiss.) Zohary Athena C| 2 - F - LC
ex Rech.f. Lamiaceae
Pinus halepensis Mill. Pinaceae Lezab T\ 4 - F 1 - VU
Pistacia lentiscus L. Anacardiaceae Elesfar Tree S|4 - M 2 - CR
Pistacia palaestina Boiss. Anacardiaceae Botom T| 4 - F 2 - LC
Prunus dulcis (Mill.) D.A.Webb Looz Bary T| 5 - F 1 - NE
Rosaceae
Pyrus syriaca Boiss. Rosaceae Nowar Enjas T]| 5 - F - LC
Quercus ithaburensis Decne. Fagaceae Malol T - F 2 - VU
Rhagadiolus stellatus (L.) Gaertn. Akefah - F - LC
Asteraceae
Rhus coriaria L. Anacardiaceae Sumaq S| 2 - F 2 - LC
Rosmarinus officinalis L. Lamiaceae Hasalban S| 4 - M 2 - NA
Rumex tuberosus L. Polygonaceae Homad G| 5 14 FS 15 93 NE
Ruta chalepensis L. Rutaceae Fajen C| 4 - FM 3 - LC
Salvia fruticosa Mill. Lamiaceae Merameia C| 4 3 FM 60 RE
Salvia hierosolymitana Boiss. Elsaina H| 4 29 FS 30 97 LC
Lamiaceae
Sedum palaestinum Boiss. Crassulaceae Orf Edeek A 4 F 4 100 NE
Silybum marianum (L.) Gaertn. Shaloh A - - LC
Asteraceae
Sinapis alba L. Brassicaceae Khardala A |15] 10 F 10 100 LC
Trigonella foenum-graecum L. Fabaceae Helba Al 4 3 FM 5 60 LC
Urtica pilulifera L. Urticaceae Quras A 15| 5 FMS 63 LC
Wild mushrooms 25 FS 26 96

both of which are used for food. Other families showed
low species presentation, yet their species showed high
use values. For example, among the most gathered food
species in the study were Arum palaestinum Boiss. (Ara-
ceae) and Malva parviflora L. (Malvaceae), each the only
species recorded in its family, yet each with high use val-
ues.

Table 2 reports the number of informants indicating that a
particular species is collected during a particular month.
The distribution across time is an indicator of periods
when people are interacting for these purposes with the
forest ecosystems.

Table 2. Numbers of informants reporting collection months of plant species from three forest ecosystems in Northern

Jordan.

Plant names No. of informants reporting collection months

Scientific Arabic o = | s
ol E e |- ° n g ] g g
s|S|olESE > |[>|5|E|Q|€|E
2l5|s|g|S2|5[3[2|e[8fc]|s
s |8 [=|< 5171228138
2w s Z |o

Achillea fragrantissima (Forssk.) Qaisoum 1

Sch.Bip.
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Plant names

No. of informants reporting collection months

- - = .

Scientific Arabic % g sl o | _.g é g é é
AU HEER R
Sle |= ° < |3(o|a|e

") Z |a

Apium nodiflorum (L.) Lag. Qurra 2 3

Arum palaestinum Boiss. Loaf 116 22|47 | 4

Beta vulgaris L. Salaq 1 1

Calicotome villosa (Poir.) Link Qandoul 1183 1

Carlina libanotica Boiss. Saq Elaroos 1

Centaurea iberica Trevir. ex Spreng. Morrar 4|6 1

Ceratonia siliqua L. Kharoub 2 111

Cichorium pumilum Jacq. Alet 315|112

Coriandrum sativum L. Quzbara 1 511811 |1 1

Crataegus azarolus var. aronia L. Zarour 112 112

Crataegus azarolus L. Nabaq 1 1

Cyclamen persicum Mill. Zamatout 3

Eminium spiculatum (Blume) Schott Jaadah 111N 1 1

Ferula communis L. Shwemra 1

Foeniculum vulgare Mill. Shomar 11415 1

Geropogon hybridus (L.) Sch.Bip. Lehiet Eteas 111

Glebionis coronaria (L.) Cass. ex Spach Besbas 111

Gundelia tournefortii L. Akkoub 5110

Malva parviflora L. Khobeza 21919133|4 1

Matricaria aurea (Loefl.) Sch. Bip. Babonj 4| 4 1

Medicago orbicularis (L.) Bartal. Smeena 1

Melilotus indicus (L.) All. Handaqouq 51912 1

Mentha longifolia (L.) L. Nana Wadi 111

Nasturtium officinale R.Br. Ehwara 1 8 1

Notobasis syriaca (L.) Cass. Khorfeesh 21215

Origanum syriacum L. Zater 114 1(120]136| 5

Paronychia argentea Lam. Reglet Asfora 111

Phlomis brachyodon (Boiss.) Athena 1

Zohary ex Rech.f.

Pinus halepensis Mill. Lezab 1

Pistacia lentiscus L. Elesfar Tree 2

Pistacia palaestina Boiss. Botom 2

Prunus dulcis (Mill.) D.A.Webb Looz bary 1

Pyrus syriaca Boiss. Nowar Enjas 1

Quercus ithaburensis Decne. Malol 4 1

Rhagadiolus stellatus (L.) Gaertn. Akefah 1

Rhus coriaria L. Sumagq 2

Rosmarinus officinalis L. Hasalban 2

Rumex tuberosus L. Homad 112|418
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Plant names No. of informants reporting collection months
Scientific Arabic E E lelolels = E g g g
AHHAEBREEHEHEE
SIEIEISIT1PT|=518 8|8
» Z |a
Ruta chalepensis L. Fajen 3
Salvia fruticosa Mill. Merameia 5
Salvia hierosolymitana Boiss. Elsaina 112|619 1
Sedum palaestinum Boiss. Orf Edeek 11112
Silybum marianum (L.) Gaertn. Shaloh 1
Sinapis alba L. Khardala 21251
Trigonella foenum-graecum L. Helba 5
Urtica pilulifera L. Quras 2|4
Wild mushrooms 7 1211 1
Table 3. Geographical origin distribution (using chorotype
Eilﬁﬁg’:i%(z)r;c;r:pemes collected from the study areas of Chamaephytes
Chorotype Species
Number Percent
Euro-Siberian - Med 4 9
Irano-Turanian 3 6
oo entn I
Med-Irano-Turanian 16 34
Mediterranean 21 45
Plurireginalbor-trop 2 4

For the geographical distribution (Table 3), about 90% of
the plants belong totally or partially to the Mediterranean
regions. The next largest group of plants comes from the
Irano-Turanian regions. This may be explained by the fact

that the Irano-Turanean bioregion in Jordan borders the
Mediterranean bioregion.

Parts gathered of the plants

Regarding the life form, 1/3 (37%) of the used plants were
annuals (Figure 3). The survey showed that the most com-
mon plant parts used were the stems (30%), followed by
fruit (26%), leaves and stems (20%), whole plants (14%),
flowers (6%), and roots (4%). The stems and leaves were
mainly used as food, whereas flowers and roots are main-
ly used for medicinal purposes. The months with the high-
est collection activity were April and March (Table 2).

Hemicryptophytes
Figure 3. Percentages of plant species by life form
collected from the forest in the study areas of Northern
Jordan.

Species distribution (ordination)

Plant distribution according to habitat (Figure 4) shows
that many species are common in both deciduous and ev-
ergreen oak forest while some are present in the pine for-
est. Three species showed utilization in all forest types: O.
syriacum, M. parviflora, and A. palaestinum. These also
showed the highest total uses values as seen in Table 4.
Origanum syriacum is a well-known main component of
the Jordanian diet that has disappeared from forests and
has been relocated to the house gardens of the forest pe-
riphery. Its seedlings are produced in many nurseries and
sold all over the country. Malva parviflora, whose leaves
are the main component of a desirable spring dish, is
widely spread by grazing animals. According to interview-
ees, some species were mainly collected from the pine
forest (e.g., Melilotus indicus (L.) All. and Coriandrum sa-
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Figure 4. Detrended Correspondence Analysis bi-plot of useful species and forest ecosystem samples to show plant by
habitat from the study areas of Northern Jordan. Forest ecosystem samples: ( ) deciduous oak forests, (green)
evergreen oak forests, and (gray) pine forests. Species displayed are limited to those with weights ranging from 5
to 100. Species: Arum palaestinum Boiss. (Apa), Beta vulgaris L. (Bvu), Crataegus azarolus var. aronia L. (Caa),
Crataegus azarolus L. (Caz), Centaurea iberica Trevir. ex Spreng. (Cib), Cichorium pumilum Jacq. (Cpu), Coriandrum
sativum L. (Csa), Ceratonia siliqua L. (Csi), Calicotome villosa (Poir.) Link (Cvi), Eminium spiculatum (Blume) Schott
(Esp), Foeniculum vulgare Mill. (Fvu), Glebionis coronaria (L.) Cass. ex Spach (Gco), Geropogon hybridus (L.) Sch.
Bip. (Ghy), Gundelia tournefortii L. (Gto), Matricaria aurea (Loefl.) Sch. Bip. (Mau), Melilotus indicus (L.) All. (Min),
Mentha longifolia (L.) L. (Mlo), Malva parviflora L. (Mpa), Nasturtium officinale R.Br. (Nof), Notobasis syriaca (L.)
Cass. (Nsy), Origanum syriacum L. (Osy), Paronychia argentea Lam. (Par), Prunus dulcis (Mill.) D.A.Webb (Pdu),
Pistacia lentiscus L. (Ple), Quercus ithaburensis Decne. (Qit), Rosmarinus officinalis L. (Rof), Rumex tuberosus L.
(Rtu), Sinapis alba L. (Sal), Salvia fruticosa Mill. (Sfr), Salvia hierosolymitana Boiss. (Shi), Trigonella foenum-graecum
L. (Tfo), and Urtica pilulifera L. (Upi).

Table 4. Informant Consensus Factor (ICF) for plant use categories from the study areas of Northern Jordan.

Use category Citations Species ICF
Use citations % of use No. used % of all

Food 448 87 43 91 0.90

Medicine 41 8 15 32 0.65

Food & medicine 25 5 9 19 0.67
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tivum L.), whereas Sinapis alba L. was collected from the
deciduous oak forest.

Plant uses and ICF

Table 4 shows that there is high agreement among inter-
viewees. The ICF value was highest for plants collected
as a food SOURCE (0.90), followed by plants used as
both food and medicine (0.67), and plants used solely for
medicinal purposes (0.65). Moreover, some interviewees
mentioned that parts of 13 plant species were also sold in
the local market as alternative income sources. In previ-
ous investigations when people were asked directly about
the medicinal use of plants, they listed many uses. How-
ever, interview responses in this study indicated that food
was the main use of plants. This may imply that in such
low income territories food collection is a priority and a
main reason why locals visit the forest.

Fidelity level

Table 1 shows the FL% for the effectiveness of a certain
plant to be designated for a main use. Most plants have
high fidelity levels as a food, although many of them are
also considered medicinal (see Table 4). The food catego-
ry here not only includes species used directly as food but
also species considered as food additives such as spices
or herbs (e.g., M. indicus, which adds flavor to the Jor-
danian traditional dish mansaf and gives color and smell
for ghee). Cichorium pumilum Jacq. is prepared in sal-
ads after adding a good amount of salt and squeezing
the leaves to reduce bitterness. Gundelia tournefortii L.
is prepared in yogurt or tomato sauce after removing the
spines.

Wild mushrooms

Wild mushrooms are also collected from the forest areas.
One of the main mushroom species was mentioned as as-
sociated with Ferula communis L. and P. halpensis.

Discussion
General floristic characteristics

Asteraceae, Lamiaceae, and Fabaceae were most im-
portant in this study and also the most frequent families
represented in other ethnobotanical studies in the Medi-
terranean region (Ali-Shtayeh et al. 2008, El-Darier & El-
Mogaspi 2009, Rigat et al. 2007). Similar percentages of
Asteraceae and Lamiaceae were found in an ethnophar-
macological study of a Jordanian desert ecosystem (Na-
wash et al. 2013).

Life form results are consistent with the results of Lahham
and El-oglah (1987). Tables 1 and 2 show that the main
trees (e.g., Q. coccifera) were rarely utilized according

Ethnobotany Research & Applications

to the local people, whereas the understory shrubs and
herbs species wer used more often. However, in an eth-
nopharmacological study in the evergreen oak forest of
Jordan, the dominant tree Q. coccifera was recognized to
have important medicinal value (Aburajai et al. 2007). This
indicates that when not targeting a specific use category
such as medicinal, local people mostly are concerned with
collecting these plants for food.

Parts gathered of the plants

Although stems were most common in this study, fruit and
young leaves were the most used plant parts in Mediter-
ranean food plants (Rivera et al. 2005).

Fidelity level

For medicinal uses, Matricaria aurea (Loefl.) Sch. Bip.
showed the highest fidelity level (89%) followed by Em-
inium spiculatum (Blume) Schott (80%) and Salvia frutico-
sa Mill. (60%). When including these data in any alterna-
tive income programs, economics, agricultural practices,
and packaging methods should be further investigated.
Many women in the study area collect these plants and
sell them to the public, yet the quality of plant process-
ing, packaging, and other marketing parameters need to
be improved.

Wild mushrooms

Wild and native mushrooms of Jordan have been ignored
in Jordanian field surveys and in the research on produc-
tion protocols. However, recently, the Royal Botanic Gar-
den of Jordan established the National Mushroom Proj-
ect, headed by Prof. Dr. Ahmad Al-Momany from the Uni-
versity of Jordan to fill in the gap.

Conservation

Twenty-six out of 47 plant species (Table 1) are of least
concern in terms of conservation status. However, some
species should receive special conservation attention
since they are collected from the wild and potentially un-
der threat of losing genetic variability. For example, A. pa-
laestinum, Cyclamen persicum Mill., and E. spiculatum
are either endangered or vulnerable of being lost. Salvia
fruticosa, a main component of daily Jordanian diet, is be-
ing exterminated from the wild yet translocated to the gar-
dens in the forest surroundings and in plant nurseries.

In Jordan, attempts to use native plants as sources of
food and medicine in order to improve the income of lo-
cal communities, preserve biodiversity, and enhance the
national economy are in their infancy. By contrast, suc-
cess in neighboring countries such as Turkey and Leb-
anon, which harbor many common native plant species
with Jordan, illustrate potential for similar success in Jor-
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dan. Distributions of plants based on geographical orign
as ecological information might be useful when utilizing
the species in life improvement projects in the different
bioregions in Jordan.

Conclusions

The results obtained about the collection behavior, ethno-
botany indices, and conservation status should be used
together to produce a model for forest sustainable man-
agement. This will provide paths for native plant produc-
tion and commercialization that may improve the liveli-
hood of the local community.

The analyzed data obtained from interviewees indicat-
ed that the degraded Mediterranean forest ecosystem in
northwest Jordan is still visited by local people to collect
plants which improve their lives. There was a consensus
among interviewees that collected plants are used as
sources of food. The people surrounding the three forests
collect some common important species that are sold in
local markets. Wild mushrooms are also widely collect-
ed. Linking these data to the conservation plans of the
forest in community-based activities is important to keep
the forest sustainable, reward local people, and improve
the ecosystem. There is an urgent need for more detailed
analysis about the economic value and cultural practic-
es associated with the collected species. This information
can be used to improve local income through programs
associated with the forest restoration programs by taking
into consideration the conservation status of each spe-
cies.
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