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ABSTRACT

The Myrtle (Myrtus communis) is a common shrub widespread in the
Mediterranean. Its fruit and leaves have antioxidant, antibacterial and
antifungal properties, and are used for their content of essential oils;
however, most commonly used is as an ingredient in locally made juice. The
uncontrolled exploitation of Myrtle has reduced both the species
geographical coverage and the size of individual populations. This study
was selected to investigate the ethnobotanical of M. communis and to
identify the main reasons for their folk uses, methods of uses and their
geographical distribution in the Al Jabal Al Akhdar area, Libya. Also, an
experiment was carried out to determine the allelopathic, as an ecological
process in regulating plant population in ecosystems, the potential of plant
parts by which may other plants be affected. Such volatile substances
released from Myrtle leaves for controlled cultivation requires a
characterization present both within and between populations. The use of
Myrtle as a flavouring agent and stomachic is 90% and 10.9%o, respectively.
The plant use was also recorded for Diabetes (60%o), Anti-septic, Blood
purification and Constipation (6.6%0). Our results of allelopathic on
germination and growth bioassay experiment demonstrated that
germination percentage of Hordeum vulgare and Triticum aestivum
(Recipient Species) was significant (P < 0.05). The germination percentage
decreased with the increase in Myrtus communis Leaves Aqueous Extract
(MCLAE) concentration. Shoot Length, Root Length also decreased with
the increase in the extract concentration, whereas the reverse was true for
Seedling Dry Weight increased with the increase of MCLAE concentration.
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ECOLOGICAL AND ETHNOBOTANICAL STUDY OF MYRTUS COMMUNIS L. (MYRTACEAE) IN AL JABAL AL AKHDAR, LIBYA

INTRODUCTION

Myrtaceae is a family of woody flowering plants that
encompasses around 5500 species, classified in 144 genera,
and 17 tribes. Within Myrtaceae, the tribe Myrteae
represents half of the family’s biodiversity with 51 genera
and about 2500 species mostly restricted to the Neotropics,
though 15 genera and about 450 species are found in other
continents, such as Southeast Asia, Northeast Australia, and
the Pacific islands, including New Caledonia and New
Zealand. The genus Myrtus is the sole found in
European/Northern African, Asia, particularly in the
Mediterranean region of southern Europe as far west as
Macaronesia (Madeira and the Azores), the Saharan
mountains, and as far east as western Asia (Iran and
Afghanistan) (Migliore et al., 2012; Thornhill et al., 2015
and Vasconcelos et al., 2017).

Myrtus communis L. is a species of genus Myrtus L. belongs
to the family Myrtaceae, which contain about 140 genera
and 3,400 species growing in tropical, sub-tropical, and
temperate regions of the world (Treveset et al., 2001). It
grows spontaneously as an evergreen shrub or a small tree.
The plant can reach a height of 2.5 m (Giampieri et al.,
2020), stem is branched having dark evergreen leaves
which are glabrous, opposite, glossy, whorled, or paired,
coriaceous, with stiff structure, lanceolate to ovate,
margined entire, aromatic, acuminate and 2.5-3.8cm long,
and the lamina glands is absent (Babaee et al., 2010).
flowers are starry, scented, and can be white or pink,
axillary in position having slender peduncle, of 2cm in
diameter, stamen possess yellow anthers (Serce et al.,
2010). The flowers bloom from June-September having
five sepals, five petals and many stamens (Sumbul et al.,
2011). Whereas berry fruits are edible, small, with a round
shape and many seeds inside, generally blue-black, even if
some varieties have white-yellow fruits, and ripen in
autumn, between October and February (Giampieri et al.,
2020). Myrtus communis L. is used as folk medicine,
different parts of the plants are used such as leaves, fruits,
flowers, roots (Ertug et al., 2004) and volatile oils for
several purposes (Tuzlasi et al., 2006; Bahadirh et al.,
2020).

Myrtus communis L. a common and widespread shrub of
the Mediterranean, Asia, and northern sub-tropical Africa,
urbanisation and agricultural expansion may have caused
loss and fragmentation of the habitat. The IUCN red list
identifies the plant as endangered (Al-Zani, 1986; El-
Barasi & Saaed, 2013; Kishwar et al., 2017). Myrtle fruit
and leaf material often collected from wild subpopulations;
increasing urbanisation, natural fires, grazing by livestock

and other wild herbivores, and the cutting of wood are all
putting pressure on wild subpopulations (Melito et
al.,2013). On the other hand, the species has a high
ecological tolerance as it produces a large number of
seeds with a high germination rate making it an efficient
successional species in abandoned fields (Santos, 2000).

Ethnobotany is broadly defined as the study of relationships
between people and plants. Some prefer to define it as the
scientific study of the interactions between human cultures
and plants. The scope of ethnobotany includes the study of
plants used for a variety of economic and non-economic
societal purposes (e.g., as tools and construction materials,
as food, in ritual, for divination, as cosmetics, for
ornamentation, as textiles or clothing, as currency, and in
social life) (Soejarto et al., 2011).

Reigosa et al. (2006) postulated that allelopathy is a
biological phenomenon that an organism produces and
excretes one or more chemical substances by which the
growth, survival, and reproduction of other organisms
influenced. The magnitude of the effect of allelopathy
depends on the extent of habitat characteristics and any
other stresses, such as environmental conditions, soil
salinity and type (El-Darier and Youssef, 2017), moisture,
less than optimal nutrients or biological factors (insect or
disease pressure) that occur during the growing season or
different growth forms (Labbafi et al., 2010). Allelopathic
potential considers a differential chemical marker among
some growth forms and species (El-Darier et al., 2018).
The differential allelopathic potential of different growth
forms was positively correlated with the contents of total
phenolic acids (Bertholdsson, 2012). Allelopathy
indirectly reflects the information coded in DNA respecting
the chemical print and is thus considered amenable
technique to provide a chemical basis for molecular
phylogeny (Junaedi et al., 2010). The present work aims to
investigate the ethnobotanical survey of Myrtus communis
L., the main reasons for their eradication and evaluate
allelopathic effects as an ecological process in regulating
plant population in ecosystems of extracts of the Myrtle
with different concentrations on germination of Hordeum
vulgare and Triticum aestivum.

MATERIAL AND METHODS

Data collection

Myrtus communis is an important medicinal plant; the
survey was carried out during January 2020. A total of 30
local people was interviewed and were classified into three
groups (Table 1). The participants were asked about the
folk uses, recipes, and its community, reason of extinction
and survival of the myrtle.
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Table 1. Classification of participant into groups

S. No Group Age Ranges  Participant
1 I 20-30 8
2 I 31-40 13
3 11 41-50 9

Quantitative ethno-medicinal data analysis

Conversion of the qualitative data into quantitative is
essential for hypothesis-testing, statistical validation, and
comparative analysis.

Relative frequency of citation (RFC)

The collected ethno-medicinal data were quantitatively
analysed using the Relative Frequency Citation (RFC)
index. This indicator shows the local importance of the
species and is calculated from the frequency of citation
(FC, the number of informants mentioning the usage of the
specie) divided by the total number of informants in the
survey (N), without considering the use categories (Khan
et al., 2016).

RFC can be defined by formula, RFC=FC/N value ranges
from zero (none of the informant cites the plant as useful)
to one (every informant reports the plant to be useful) .

Use value (UV)

The use value (UV) demonstrates the relative importance of
locally known plants. It is calculated using formula
UV=YUi/N

Where Ui is the number of uses mentioned by each
information for a given species and N is the total number of
informants.

Geographical distribution in Al Jabal Al Akhdar region
Literatures and studies that done on natural vegetation in
Libya were reviewed, in order to collect the location of the
Myrtus communis L.; the locations of the sites then were
plotted as points on google earth (GE). The points were then
converted from KML format, which were created in GE, to
a GIS vector (shapefile) using QGIS software in order to
visualise the distribution of the Myrtus communis L. in the
study area. The sites were georeferenced according to the
Universal Transverse Mercator (UTM) projection, with
reference to World Geodetic System datum (WGS84) and
Zone 34N and converted to GIS format using QGIS.

Soil database/vector format for the eastern zone of Libya
that modified after Selkhozprom export 1980 was used to
identify the type of soil on which the Myrtus communis L.
is grown.

Germination bioassay

Petri-dish experiment was applied to investigate the
potential allelopathic effects of Myrtus communis leaves
Aqueous Extract (MCLAE) on germination percentage
(GP).

To accomplish this experiment, 10 seeds of crop plants
Hordeum vulgare and Triticum aestivum (recipient species)
were arranged in 9-cm diameter petri-dishes on two discs
of whatman No.1 filter paper under normal laboratory
conditions with day temperature ranging 25-30°C and night
temperature ranging 20-25°C. Ten ml of MCLAE were
added daily to three replicates. GP were recorded daily for
successive seven days.

Calculations of germination parameters

Germination percentage (GP) was calculated according
to the general equations:

Number of germinated seeds
/total number of seeds x 100

Shoot length ratio was calculated according to the general
equations:

SHLR = SHL/L Where: SHL is the length of shoot per
individual and L is the total length of the individual.

Root length ratio was calculated according to the general
equations:

RTLR = RTL/L Where: RTL is the length of root per
individual and L is the total length of the individual.

Seedling dry weight (mg/seedling) (SDW)

Five homologous seedlings of Myrtus communis L. were
taken and each individual was separated into shoot and root
then the oven dry weight was determined after drying in an
oven at 60 °C till constant weight.

RESULTS AND DISCUSSION

Ethnobotanical description of Myrtus communis L. had

been done using an open-ended questioner in order to
identify the plant by local inhabitants, knowing about the
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growing season, associated crops, beneficial and harmful
effects, and also medicinal uses in treating different
diseases. Most of the locals living in the study area were
familiar with the study plant, however, its medicinal values
were not well known.

Internationally, the market value of myrtle is not well
known due to its wild nature but in some region of the
world, its fruit and leaves are sold in the local markets such
as, in turkey, fruits of myrtle are sold in the south-west

provinces such as Milas, Mulga and Bodrum, in the
Mediterranean town and Aegean markets (Ali et al., 2013).
The present research was carried out to study the different
aspects of Myrtle the Folk uses of Myrtle shows that it is
used most abundantly as flavouring agent (90%) Extract the
essential oil and Food (86.6 %) followed by use as a
Diabetic (60%). The lowest used value (6.6 %) for Anti-
septic, Blood purification and Constipation (Table2).

Table 2. Medicinal folk uses of Myrtle in Al Jabal Al Akhdar area, Libya

Folk uses 20-30) (3530) (41-50) > Ui %UV
Flavouring agent 6 13 8 27 90
Extract the essential oil 5 13 8 26 86.6
Food 5 13 8 26 86.6
Diabetic 4 6 8 18 60
Anti-septic 0 0 2 2 6.6
Blood purification 0 1 1 6.6
Constipation 0 0 2 6.6

Note: FC=Frequency of Citation, ) Ui=the total number of uses mentioned by each informant and %UYV is total percentage of use value.

Kishwar et al. (2017) observed that 46% people use it as a
flavouring agent, 31% people used its dry leaves with tea;
Montoro et al., (2006) also state the same result. The
Myrtle is used for stomach treatment (10.90%), food
(9.54%), blood clotting (4.09%) which is supported by
(Hosseinzadeh et al., 2011; Serio et al., 2014) also
reported the anti-diabetic (3.18%) and anti-septic (2.72%)
uses of the specie.

Geo-referenced locations of Myrtus communis L. in the
present research, the current sites of Myrtle were recorded
and summarized in Figure 1 based on (Keith, 1965; Qaiser
& Siddigi, 1986; OMU, 2005).

The soil data show that the Myrtus communis L. is grown
on Mollisols (Rendolls), Alfisols, Vertisols, and
Inceptisols, the soil classification is shown in Table 3.

Myrtus communis L. is endangered species we investigate
their occurrence in Al Jabal Al Akhdar, Libya over time,
some factors affect their habitat destruction made it
vulnerable during the survey it was noted that deforestation.
Muyrtle fruit and leaf material are often collected from wild
subpopulations thought to significantly affect viability. The
accessibility to reach the sites of Myrtle trees due to the
close distance of their location to populated areas (Figure
1), led to make the plant subject to clear cut and /or damage.
Beside plant leaves and fruits collection, Al Jabal Al
Akhdar area subject to human activities such as
urbanisation (Ahwaidi, 2017; Almesmari, 2019),
overgrazing or grazing and cutting of wood (El-Barasi and
Saaed, 2013), agriculture expansion (El-Barasi and
Saaed, 2013; Almesmari, 2019), and fires (wild and/or
resulting in human activity) (El-Barasi and Saaed, 2013;
Zatout and Soliman, 2014). All those anthropogenic
factors are putting pressure on wild subpopulations which
may lead to degradation or extinction of the plant species.
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Figure 1. The distribution of Myrtus communis L. in Al Jabal Al Akhdar region- Libya (source: Author)

Table 3. The soil classification of the Myrtus’s site

Site name

Soil order

Soil
suborder

Soil great group

15 Km west of Derna to Ras'Elhelal

Alfisols

Xeralfs

Rhodoxeralfs

24 km from Derna along costal road to Susa

Mollisols

Xerolls

Calicixerolls / Argixerolls

25 km E. of Ras'Elhelal

Mollisols

Rendolls

Haprendolls

Alhamama to Al Baydah

Mollisols

Rendolls

Haprendolls

Habun (Ain Al-Shallala)

Vertisols

Xererts

Haploxererts

Ras El Helal &Wadi Ras El Helal

Mollisols

Rendolls

Haprendolls

Wadi El Kuf

Mollisols/
Inceptisols

Xerolls/
Xerepts

Calicixerolls / Argixerolls
Calcixerepts

Wadi El Mahbool

Mollisols

Rendolls

Haprendolls

Wadi El Tier

Mollisols

Rendolls

Haprendolls

Wadi Qalah

Mollisols

Xerolls

Calicixerolls / Argixerolls

Wadi Zaza

Mollisols

Rendolls

Haprendolls

Libyan Journal of Ecological & Environmental Sciences and Technology
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Germination Bioassay Experiment

Seed germination parameters

Data concerning the germination percentage (GP) of
recipient species are illustrated and statistically
represented in  Table 4. Petri-dish experiment
demonstrated that GP significantly (p < 0.05) affected
upon applying different concentration levels of M.
communis Leaves aqueous extract (MCLAE). GP
decreased with the increase in MCLAE concentration. At
the end of the experiment (after fourteen days), GP
showed value of 100% at the control level for the
recipient species. At 0.25% MCIAE concentrations, GP
reduced to 80%, 90% for Hordeum vulgare and Triticum
aestivum respectively. Additionally, at 0.75% MCLAE
concentration, the percentage was reduced to values of
70%, 60% for H. vulgare and T. aestivum respectively.
Finally, GP recorded for H. vulgare and T. aestivum
reached values of 60%, 50% at 1.25% MCLAE
concentration, respectively.

Table 4. Variation in germination percentage (GP) of
recipient species seeds as affected by Myrtus communis
L. Leaves aqueous extracts (MCLAE). Data are
means of three replicates

Recipient Species

Treatment
(%) Hordeum vulgare Triticum aestivum
Control 100 100
0.25 80 90
0.75 70 60
1.25 60 50

Different letters indicate significance at p<0.05 as evaluated by
two-way ANOVA test.

Shoot (SHL) and root (RTL) lengths

The allelopathic effect of MCLAE concentration on the
shoot (SHL) and root (RTL) lengths of Recipient Species
are illustrated in .aaod) saas Ao siall o ol 1Uas, Petri-
dish experiment demonstrated that the shoot (SHL) and
root (RTL) lengths of Recipient Species was significantly
affected upon different concentration levels of M.
communis L. leaves aqueous extracts (MCLAE).

MCLAE extract concentration levels have statistically
reduced SHL. The applied concentrations are significant
at p<0.05. Generally, SHL decreased with the increase of
MCLAE concentration. SHL attained a value of 5.5 and
12cm for Hordeum vulgare and Triticum aestivum

(Recipient species), respectively at control level, while it
increased to 9 and 12cm at 0.25% MCLAE concentration
for H. vulgare and T. aestivum, respectively. Constantly,
at 0.75% MCLAE concentration, the values reduced to
5.5and 12cm for H. vulgare and T. aestivum respectively.

Table 5. Variation in shoot length (SHL) and root
length (RTL) (cm) of recipient species seeds as
affected by Myrtus communis L. Leaves aqueous
extracts (MCLAE). Data are means of three replicates

Recipient Species

Treatment Hordeum vulgare Triticum aestivum
(%0) SHL RTL SHL RTL
(cm) (cm) (cm) (cm)
Control 5.5 6 12 11
0.25 9 6 16 14
0.75 55 25 12 3
1.25 4.5 0.2 6 1

Different letters indicate significance at p<0.05 as evaluated by
two-way ANOVA test

Finally, SHL reached the minimum value 4.5 and 6¢cm at
1.25% MCLAE concentration, respectively. These results
are consistent with a study (Saeed, 2004), where the
decrease was evident in the high concentrations of
extracts, especially when using Nicotiana tabacum where
the length of H. vulgare and T. aestivum, at high
concentrations, is due to the fact that these extracts
contain compounds that act in their high concentrations
as Gibberellin substances, which increase the
effectiveness of the nutrient-dissolving enzymes present
in the seed and thus reduce their access to the active
tissues in the seed. Compared with control, a gradual
decrease in RTL was observed along gradual MCLAE
concentration (.aaal Jvae e gl & ol 1ei), RTL
implication was significantly affected at (p <0.05). At the
end of the experiment, RTL showed a value of 6 and
11cm at the control level for H. vulgare and T. aestivum
respectively, while it increased only for T. aestivum to
14cm at 0.25% MCLAE concentration. On contrary, at
0.75% MCLAE concentration, the values decrease of 2.5
and 3cm in that order has occurred. Finally, constantly at
1.25% MCLAE concentration the values decrease of 0.2
and 1cm for H. vulgare and T. aestivum, respectively.
These results are in agreement with the study (Saeed,
2004), where the decrease was evident in the high
concentrations of extracts, especially when using the
Nicotiana sp.. The reasoning is these extracts that work
with high concentrations as anti-Gibberellin substances,
which increases the effectiveness of the enzymes
analysed for the nutrients found in the seed, and thus
reduces their access to the effective tissues in the seed
such as roots and seedlings.
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Table 6 demonstrates that the seedling dry weight (SDW)
and wet weight (SWW) of H. vulgare and T. aestivum
were significantly affected by applying different
concentration levels of M. communis leaves aqueous
extracts (MCLAE).

Table 6. Variation in seedling dry and wet weight of
recipient species seeds as affected by Myrtus communis
Leaves aqueous extracts (MCLAE). Data are means of
three replicates

Recipient Species
Hordeum vulgare Triticum aestivum

Treatment

0 G e

) @ v
Control 0.21 1.07 0.17 0.34
0.25 0.20 1.49 0.16 0.55
0.75 0.25 1.32 0.16 0.60
1.25 0.22 0.94 0.20 0.83

Different letters indicate significance at p<0.05 as evaluated by
two-way ANOVA test.

MCLAE extract concentration levels have statistically
increase seedling dry weight (SDW) and wet weight
(SWW). The applied concentrations are significant at p <
0.05. Generally, SDW increases with the increase of
MCLAE concentration. At the end of the experiment,
SDW has a value of 0.21 and 0.17g at control level, while
it reduced to 0.20 and 0.16g at 0.25% MCLAE
concentration for H. wvulgare and T. aestivum,
respectively. Constantly, at 0.25, 0.75% SDW has the
same values of 0.16g for T. aestivum and the maximum
value of 0.25¢g for H. vulgare at 0.75%. While, at 1.25%
SDW reached the maximum values of 0.22 and 0.20g for
H. vulgare and T. aestivum, respectively. Finally, SWW
attained value of 1.07 and 0.34g for H. vulgare and T.
aestivum, respectively; at the control level; where the
values of SWW continuously increased to 0.83cm for T.
aestivum at 1.25% while, H. vulgare decreased to 0.94cm
at 1.25%. As an allelopathic response of Triticum
aestivum towards Cassia angustifolia; shoot weight of T.
aestivum was significantly affected while root length of
was non-significantly affected (Hussain et al., 2007).
Tehmina and Bajwa (2005) tested efficacy of
Helianthus annuus for suppressing wheat weeds like
Phalaris minor, Chenopodium album, Coronopus
didymus, Rumex dentatus and Medicago polymorpha and
concluded that stem and root extracts of H. annuus caused
30-90% reduction in dry weight of the weeds relative to
the control.

CONCLUSION

Myrtle grows under Quercus faginea Lamk. Forests in
humid and subhumid bioclimatic stages. However, myrtle
is found in association with Pinus halepensis Mill,
Juniperus phoenicea L., Ceratonia siliqua L. and with
shrubs such as Pistacia lentiscus L. Most of the myrtle
biomass has been harvested from wild plants without
consideration of the reduction of natural biodiversity
subsequently, the natural populations are progressively
decreasing in  number and size. Additionally,
phytochemical production depends upon internal and
external factors affecting the plant as genetic structures
and environmental conditions. In fact, the investigation of
the chemical and morphological diversity of myrtle
populations represented an essential step to verify
biomass production and to constitute an important
resource for agro-industrial purposes.

Currently, the wild myrtle tree is a source of raw material
for oil extraction. The continuous use of resource and the
increase in demand for its several uses has led to a
decrease in its natural areas. For these reasons, steps must
be taken to avoid the extinction of this species from its
natural ecology, to reduce genetic diversity and, in the
worst case, to disappear the species.

REFERENCES

Ahwaidi, G. M. A. (2017). Factors Affecting Recent
Vegetation Change in North-East Libya. PhD
thesis. School of Environment and Life Sciences.
The University of Salford. The UK.

Ali K, Khan N, Rahman IU. (2013) Understanding the
Ethno-cultural domain of the Swat Valley,
Northern Pakistan. International Journal of
Advanced Research, 1(8), 223-239

Almesmari, N. M. G. (2019). Natural Vegetation Cover
Changes in North-East Libya. PhD thesis. School
of Water, Energy, Environment and Agrifood.
Cranfield University. UK.

Al-Zani, Al-Senussi (1986). Types of Forests and
Grasslands Endangered in Libya, First Conference
for the Protection of Libyan Natural Resources,
Omar Al-Mukhtar University - Al-Bayda.

Babaee, N.; Mansourian, A.; Momen-Heravi, F.
Moghadamnia, A. and Momen-Beitollahi,
J.(2010).The efficacy of a paste containing Myrtus
communis (Myrtle) in the management of
recurrent aphthous stomatitis: A randomized
controlled trial, Clin Oral Investig,14, 65-70.

Bahadirh, Nadire Pelin; Kahramanoglu,ibrahim and
Wan,Chunpeng (2020). Exposure to Volatile
Essential Oils of Myrtle (Myrtus communis L.)
Leaves for Improving the Postharvest Storability
of Fresh Loquat Fruits. Journal of Food Quality,
vol. 2020, Article ID 8857669, 10 pages,
https://doi.org/10.1155/2020/8857669




ECOLOGICAL AND ETHNOBOTANICAL STUDY OF MYRTUS COMMUNIS L. (MYRTACEAE) IN AL JABAL AL AKHDAR,
LIBYA

Bertholdsson, N.O. (2012). Allelopathy-A tool to
improve the weed competitive ability of wheat
with herbicide-resistant Alopecurus myosuroides
Huds. Agronomy, 2, 284-294.

El-Barasi, Y. M. M., & Saaed, M. W. B. (2013). Threats
to Plant Diversity in the North Eastern Part of
Libya (Al Jabal Al Akhdar and Marmarica
Plateau). Journal of Environmental Science and
Engineering A, 2, 41-58.

El-Darier, S. M. and Youssef, R. S. (2017). Does
salinity enhance allelopathic effects of Tribulus
terrestris L. in Citrullus wvulgaris schrad.
agroecosystems at Nobaria, Egypt. Direct
Research Journal of Agriculture and Food
Science, 5 (1), 1-8.

El-Darier, S. M.; El-Kenany, E. T.; Abdellatif, A. A.
and Abdel Hady, E. F. (2018). Allelopathic
prospective of Retama raetam L. against the
noxious weed Phalaris minor Retz. Growing in
Triticum aestivum L. fields. Article in
Rendiconti Lincei. Scienze Fisiche
Naturali, 29,12-16.

Ertug F. (2004). Wild Edible Plants of the Bodrum Area
(Mugla, Turkey). Turkish Journal of Botany, 28,
161-174.

Giampieri, F.; Cianciosi, D. and Forbes-Hernandez,
T. (2020). Myrtle (Myrtus communis L.) berries,
seeds, leaves, and essential oils: New
undiscovered sources of natural compounds with
promising health benefits. Food Frontiers, 1,276—
295,

Hosseinzadeh L, Behravan J, Mosaffa F, Bahrami G,
Bahrami A, Karimi G. (2011). Curcumin
potentiates doxorubicin-induced apoptosis in
H9c2 cardiac muscle cells through generation of
reactive oxygen species. Food and Chemical
Toxicology, 49(5), 1102-1109.

Hussain, S.; Siddiqui, S.U.; Khalid, S.; Jamal, A.;
Qayyum, A. and Ahmad, Z. (2007). Allelopathic
potential of Senna (Cassia angustifolia Vahl) On
germination and seedling characters of some
major cereal crops and their associated grassy
weeds. Pakistan Journal of Botany, 39, 1145-
1153.

Junaedi, A.; Jung, W.S.; Chung, I1.M. and Kim, K.H.
(2010). Differentially expressed genes of
potentially allelopathic rice in response against
barnyardgrass. Journal of Crop Science and
Biotechnology, 10 (4), 231- 236.

Keith, H.G. (1965). Apreliminary check list Libyan
flora, Libya minis. Agric. Tripoli.

Khan N, Ali K, Shawkat SS, Muhammad Z. (2016).
Distribution of Pinus roxburghii  Sargent
associations with environmental correlates in the

Swat Hindukush range of Pakistan under current
and future climate scenarios. Turkish Journal of
Botany, 40, 1603-1607.

Kishwar Ali , Farman Ullah, Nasrullah Khan, Inayat
Ur Rahman, Shariat Ullah, Wagar Khan,
Murad Ali, Nisar Uddin, Mohammad
Nisar.(2017). Ethnobotanical and ecological
study of Myrtus communis (L.) in Bajaur agency
(FATA) Khyber-Pakhtunkhwa, Pakistan. Journal
of Biodiversity and Environmental Sciences
(JBES) ISSN: 2220-6663 (Print) 2222-3045
(Online), 11 (1), 152-164.

Kishwar Ali, Farman Ullah, Nasrullah Khan, Inayat
Ur Rahman, Shariat, Wagar Khan, Murad Ali
and Nisar Uddin (2017). Ethnobotanical and
ecological study of Myrtus communis in Bajaur
agency (FATA) Khyber-Pakhtunkhwa, Pakistan.
Journal of Biodiversity and Environmental
Sciences (JBES), 11(1), 152-164.

Labbafi, M.; Hejazi, A.; Maighany, F.; Khalaj, H. and
Mehrafarin, A. (2010). Evaluation of allelopathic
potential of Iranian wheat (Triticum aestivum L.)
cultivars against weeds. Agriculture and Biology
Journal of North America, 1(3), 355-361.

Melito, S., Chessa, I., Erre, P, Podani, J. and Mulas,
M. 2013. The genetic diversity of Sardinian myrtle
(Myrtus communis L.) populations. Electronic
Journal of Biotechnology,16(6), 1-14.

Migliore, J.; Baumel, A.; Juin, M.; Médail, F. (2012).
From Mediterranean shores to central Saharan
mountains: Key phylogeographical insights from
the genus Myrtus. J. Biogeogr. 39, 942-956.

Montoro P, TuberosoCIG,Piacente S, Perrone A, De
FV, Cabras P, Pizza C. (2006). Stability and
antioxidant activity of polyphenols in extracts of
Myrtus communis L. berries used for the
preparation of myrtle liqueur. Journal of
Pharmacognocy and Biomedical Analysis, 41,
1614-1619.

(2005). Studying and evaluating the natural
vegetation cover in Al Jabal Al Akhdar area. Omar
Al-Mukhtar University. Al Bieda, Libya. (In
Arabic)

Qaiser, M., & Siddigi, M. A. (1986). 122: Myrtaceae. In
S. M. H. Jafri & A. EI-Gadi (Eds.). Flora of Libya.
Tripoli: Al-Faateh University.

Reigosa, M.J.; Pedrol, N. and Gonza, L. (2006).
Allelopathy-a  physiological ~ process  with
ecological implications. Springer, Berlin, 39,8-15.

Saeed, Abdel Khaleq. (2004). The response of some
coarse wheat varieties to the vegetative excretions
of the barley crop. Hordeum vulgare. lraqi
Journal of Agricultural Sciences, 5, 94-101.

OMU.

Libyan ]oama] of Eco[ogiaa] & Environmental Sciences and Te ecﬁno]ogy .............................................. 17


https://www.researchgate.net/profile/Salama_El-Darier
https://www.researchgate.net/profile/Eman_El-kenany
https://www.researchgate.net/scientific-contributions/2119432295_Amani_A_Abdellatif
https://www.researchgate.net/scientific-contributions/2119432295_Amani_A_Abdellatif
https://www.researchgate.net/scientific-contributions/2138882790_El-Nagee_F_Abdel_Hady
https://www.researchgate.net/scientific-contributions/2138882790_El-Nagee_F_Abdel_Hady
https://www.researchgate.net/journal/2037-4631_Rendiconti_Lincei_Scienze_Fisiche_e_Naturali
https://www.researchgate.net/journal/2037-4631_Rendiconti_Lincei_Scienze_Fisiche_e_Naturali

Alhadead & Almesmari 2021

Vol,3 No.2 Dec, 2021

Santos, C.P. (2000). Succession of Breeding Bird
Communities After the Abandonment of
Agricultural Fields in South-East Portugal.
Ardeola, 47(2), 171-181.

Serce, S.; Ercisli, S.; Sengul, M.; Gunduz, K. and
Orhan, E. (2010). Antioxidant activities and fatty
acid composition of wild grown myrtle (Myrtus
communis L.) fruits. Pharmacognosy Magazine, 6,
9-12.

Serio A, Chaves-L06pez C, Martuscelli M, Mazzarrino
G, Di Mattia C, Paparella A. (2014). Application
of Central Composite Design to evaluate the
antilisterial activity of hydro-alcohol berry extract
of Myrtus communis L. LWT-Food Science and
Technology, 58(1), 116-123.

Soejarto, D.D.; Gyllenhaal, C.; Riley, M.C. and
Zhang, H. (2011). Ethnobotany of natural
products. In: Phytochemistry and Pharmacognosy
section, Chemical Sciences, Engineering and
Technology Resources, Encyclopedia of Life
Support Systems (EOLSS), Developed under the
Auspices of the UNESCO, EOLSS Publishers,
Oxford, UK.

Sumbul S, Ahmad MA, Asif M, Akhtar. 2011. Myrtus
communis L. A review. Indian Journal Natural
Production Resources, 2(4), 395-402.

Tehmina, A. and Bajwa, R. (2005). Allelopathic
potential of sunflower (Helianthus annuus L.) as
natural herbicide. 6™ National Weed Science

Conference. NWFP Agricultural
Peshawar, pp.17.

Thornhill, A.H.; Ho, S.Y.W.; Kulheim, C.; Crisp,
M.D. (2015). Interpreting the modern distribution
of Myrtaceae using a dated molecular phylogeny.
Molecular Phylogenetics Evolution, 93, 29-43.

Traveset A, Riera N, Mas RE. (2001). Ecology of Fruit-
colour Polymorphism in Myrtus communis L. and
Differential Effects of Birds and Mammals on
Seed Germination and Seedling Growth. Journal
of Ecology, 89, 749-760.

Tuzlac1 E. (2006). Sifa Niyetine the Herbal Medicinal
Plants of Turkey [in Turkish], Istanbul Alfa
Yaymlari, No. 1702.

Vasconcelos, T.N.C.; Proen¢a, C.E.B.; Ahmad, B.;
Aguilar, D.S.; Aguilar, R.; Amorim, B.S.;
Campbell, K.; Costa, I.R.; de Carvalho, P.S,;
Faria, J.E.Q.; (2017). Myrteae phylogeny,
calibration, biogeography and diversification
patterns: Increased understanding in the most
species rich tribe of Myrtaceae. Molecular
Phylogenetics Evolution, 109, 113-137.

Zatout, M. M. M., & Soliman, A. M. S. (2014). Impact
of Overgrazing and Burning on Plant Diversity in
the Ras Al-Hilal Region in the North East of
Libya. International Journal of Advances in
Agricultural & Environmental Engineering, 1(1),
135-138.
https://doi.org/10.15242/IJAAEE.C514051.

University,

Libyan Journal of Ecological & Environmental Sciences and TeChnolOQY ........ccoevvevveveeveveierieieieeeeee e 18


https://doi.org/10.15242/IJAAEE.C514051

