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Abstract:

The present paper provides an overview of annual plants diversity at one of Tobruk
valleys (named Shabrug, or Al-Marsas) in east Libya, with special reference to
phytogeography and the identification of vegetation patterns. In addition, to provide the
basics tentative guidelines towards the protection and utilization of indigenous plants.
The aim of this study is to survey and biodiversity status of Wadi Shabruq in Tobruk city
in Libya which is called Al-Marsas. The study was carried out in the period between
February and April 2022, with weekly trips, and the result of the survey led to the
collection and identification of 46 plant species belonging to 23 families and 40 genera.
Keywords: Survey, biodiversity, Wadi Shabrug, Al-Marsas region, Tobruk
Introduction:

Libya is one of the Maghreb countries in North Africa, which extending along the
southern coast of the Mediterranean Sea, in the area between 18° to 33°N latitude, and 9°
to 25°E longitude. The total area is about 1,759,540 km? (Al-Sghair et al., 2019).
consisting mainly of desert and the Mediterranean coast, around 94% - 96% of that area
consists mainly of desert and it is one of the driest countries in the world (Holdridge,
1974). Libya is divided into 5 main agricultural regions, namely Jabal Al Akhdar, Sabkha
Tawergha, Jabal Nafusa, Jabal Al Owainat, and Jabal Misak. Jabal Al Akhdar region,
which is located in the Cyrenaica region in the northeastern part of Libya, is considered
the largest vegetation area, which contains 80% of the Libyan natural plants (Makhlouf
and Etayeb, 2018). According to what was mentioned in previous studies, Libya has 2103
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plant species belonging to 155 plant families. Which is characterized by the diversity
among the Libyan plants with a high percentage of herbs (annual to perennial) and a low
number of woody species (tree and shrub) (Ying, et al., 2013).

There are five important plant regions, the coast belt, mountainous, and desert habitat
types. That appears in Jabal Alakhdar, Jabal Nafusah, Tawuorghawetland on the coast,
the Messak region at the southwestern part, and the Alaweinat at the southeastern corner
(Valderrabano et al., 2018).

The biodiversity in Libya varies according to the prevailing ecosystem, where
biodiversity characterizes each type of Libyan ecosystem, which is divided into four
systems:

Coastal ecosystem: It is characterized by a high annual rainfall rate, which ranges from
100-550 mm, which extend with a width of 25-100 km in the northern regions of Libya.
This environmental pattern consists of Mediterranean groups of dry plants that protect the
beaches from erosion and storms.

Mountain ecosystem: It is represented in the western mountains of Libya, the Nafusa
Mountains and the Jabal Alakhdar. They range from dry mountain forests at lower
elevations to vegetation on mountain peaks. Which represents only 0.1% of Libya, the
annual average precipitation is about 200-300 mm.

Semi-desert ecosystem: It is located in the transitional zone between the mountain and
desert zones, with an annual rainfall of about 50-150mm.

Desert ecosystem: Desert lands represent about 90% of the area of Libya, and we find
that this ecosystem is the most distinctive. It comprises three types: rocky desert, sandy
desert and congenital desert. It is characterized by a hot, dry climate, a small biomass,
and a fragile eco-environment, which is severely degraded Due to human activity (Ying,
etal., 2013).

The present study aims to survey the annual vegetation along a 4 km in Wadi Shabruq in
Tobruk city, in the northeast of Libya. Using identifying the plant communities that
characterize the different habitats and elevations, and assessment the effects of
environmental factors on the species diversity of the identified plant communities in the
study area.

Methods:

Description of the study area

Shabrugq valley (Wadi Shabruq): -

This study included a survey of the natural vegetation cover in Wadi Shabrug, which is
called Al-Marsas. It is located 27 km west of Tobruk city, in the northeast of Libya,
which lies between longitude 32.096413 and latitude 23.661051, with an average height
of 68 meters above sea level, in order to identify the annual plant species, spread in the
valley, their classification, geographical distribution, their number in the region,
identifying their scientific and local names.

This area is located within the semi-desert climate lands, and the annual average rainfall
ranges from 100-150 mm, which is the main water source of agricultural activities, and
despite the presence of groundwater in that area, its high salinity, and therefore it cannot
be used for agriculture or drinking without desalination.
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Figure (1): The geographical location of the study area.
Field study:

Weekly trips were done during the spring season (February to April) to the study area
(Wadi Shabruq), 4 km long, to identify all the natural annual plants in the Wadi Shabrug
region, and to conduct a comprehensive survey of the different plant species and their
classification. Soil samples were taken from the study region at different depths (0 - 30
cm, 30 - 60 cm) and chemical analysis was conducted such as (EC, pH, OM, Ca, Na, Mg,
K, CaCos, HCo3, Cogz, Cl, SAR, Soy).

Analyzed for electrical conductivity (EC), pH and soluble cations and anions as described
in Richards (1954). Sodium adsorption ratio (SAR) was calculated based on meq L™
concentrations according to the formulas:

Na*t
SAR = ———
Ca+2+Mg+2

2

Results and discussion:
Variability of soil properties

Soil salinity was (8.5 dS m™) to (208 dS m’) with an average value of 108.25 dS m™,
putting soils in the salt-affected category. The pH of the soil ranged from 7.6 to 8.3,
which puts the soil in the alkaline classification. The organic matter content of the soil
ranged from low (0.573 %) to medium (1.529 %), with an average value of 1.05 %. This
also indicates that soil has poor soil structure and a deteriorated soil surface.
The Sodium adsorption ratio (SAR) of irrigation water measures the relative proportions
of Na+ to Ca*? and Mg*? and is a measure of crop Na* hazards. The SAR varied from
54.96 to 65.02 with an average value of 60 (Table 1), indicating a high Na* hazard (FAO,
1985).
In such study area field conditions, the processes between the soil and growing plants are
complicated and impacted by pH in relation to salt solubility in the rhizosphere, soil
water dynamics, and soil aggregate stability, (Bello et al., 2021).
The relation between Na* and CI” ions is utilized to determine the process that regulates
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soil salinity (Dixon and Chiswell, 1992). The Na*/CI  ratio ranged from 0.61 to 5.17, with
an average of 2.89. which indicates that there is a source of Na* dissolution in soil, soil
interaction. This is expected to have a major impact on biochemical interactions in both
soil and plants.

Table 1. Chemical properties of the surface soil layer (0-30 cm, 30-60cm) at Wadi
Shabrug.

IDepth cm 0-30 cm 30-60 cm
Ec dSm D 208 B 5
prH 7.6 203
SAFR 5496 65 02
O (o) 1. 529 0573
Ca™_ (meq L-1) 100 15
Mg (meqg -1 240 s56
MNa . (meg L-1) 1253 38 387.41
K~ (meg L-13 36 46 1.032
Cl-. (meg L-1 2050 =
Cos . {meqg L1 1 2
HCos™ . {meqg L1 9 4
Sos . (meg L-1) 21 I

Biodiversity

Survey analysis showed the predominance of the Family Fabaceae with 10 species,
followed by the Family Asteracea with 6 species, after that Family Brassiacaceae with 4
species, Family Geraniaceae with 3 species, while families Papaveraceae, Poaceae,
Chenopodiaceae, and Plumbaginaceae are include two species for each, finally there were
15 families, each containing only one plant, namely Rosaceae, Alliaceae, Boraginaceae,
Caryophyllaceae, Malvaceae, Polygonaceae, Primulaceae, Rubiaceae, Zygophyllaceae,
Conovolvalaceae, Crassulaceae, Fumariaceae, Lamiaceae, Plantaginaceae, and
Tamaricaceae. (Fig.2, and tab.2).

Conowvobralace e L
2% z S Tamarcaceae

2%

Figure 2. Classification of plant families scattered in Wadi Shabrug
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Table 2. General statistics on annual herbs species, and their families in Wadi Shabruq,
Tobruk city, Libya

Family

Species

Fabaceae

Astragalus schimpsri

Trifolfrmm tomertos

Larhwrus gorgonsi

Lotus cytisoides

Medicago laciniata
=

Onobryvefiis crist

Astrabalus boeticus

Larinyrus apifaca

Latinvrus setifolius

Medicago iruncatula

Anagcyelies monarnitiios

Ol s err et FREIrI I COrGRIeTr T

Hedvpnois rivagadioloidss

Cemntanurea alexariar i

Filago deserforimm

Sercomera wrrdalata

Brassiacaceae

Sinapis allba

Biscuralla adidvma

Adoricarnia arvensis

Aderrhiiola mricuspidara

Erodrum lacimitum

Erpodiver Fafrivm

Geramnium rofurndgifolim

Papaveraceae

Papaver fvbricumm

Romeria invbridad

Poaceae Bromiiis oo iternisis
Hordewrn vealgar
Chenopodiaceae Salsola retragona
Sumeda vermmiculata
Pinmbaginaceae L irroprizen firoinif
Lirmorimm tubifform
Rosaceae Sanguisorda minor
Boraginaceae Eelfrivmm anguestifolfumm

Caryveplivilaceae

Silere vivianii

Allfaceae

Al roserm

Malvaceae

Maiva syivesiris

Polygonaceae

Ermrex spinosies

Plantaginaceae

Plamntago aremnaria

Crassulaceae LUinbilfcus fitermedius
FLamiaceae Safvia lanigera
Fumariaceae Fumiaric oernsififora
Rubiaceae Gexlfamm setacam
Primulaceae Arnagallis arvensis

Zyvgoephyllaceae Fagomnia sinaica

Conoveolvalaceae

Cormvalvilus althaeoides

Tamaricaceae

Frevvammrerio
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Conclusion:

It is evident from the foregoing the dominance of the species and families as well as
the geographical elements of the Libyan plants that follow the Mediterranean region as
well as the desert and semi-desert regions over. These plant species and their distribution
also indicate that climate and environmental conditions and the adaptability of plants are
affected by the floral origin and spatial patterns of plant diversity. Therefore, plant
community patterns are a good functional tool for environmental restoration and
rehabilitation.
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Appendix:
(B

Sinapis alba
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Fagonia sinaica
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