Y, =
20651, 009

Print ISSN: 0375-9237
Online ISSN: 2357-0350

EGYPTIAN
JOURNAL
OF BOTANY
(EJBO)

Chairperson
PROF. DR. MOHAMED |. ALI

Editor-in-Chief
PROF. DR. SALAMA A. OUF

Ecological insights and floristic diversity
pattern of the reclaimed desert
agroecosystems in Egypt's Western Desert:
A case study of El-Keram integrated farm
system

Selim Z. Heneidy, Yassin M. Al-Sodany, Laila M.
Bidak, Sania A. Kamal, Marwa Waseem A.
Halmy, Amal M. Fakhry, Soliman M. Toto,
Mohamed M. El-khalafy, Eman T. El kenany

PUBLISHED BY
THE EGYPTIAN
BOTANICAL SOCIETY



Ecological insights and floristic diversity pattern of the reclaimed desert agroecosystems in
Egypt's Western Desert: A case study of El-Keram integrated farm system

Selim Z. Heneidy?, Yassin M. Al-Sodany?, Laila M. Bidak?, Sania A. Kamall, Marwa Waseem A. Halmy3, Amal M. Fakhry?,
Soliman M. Toto?, Mohamed M. El-khalafy?, Eman T. El kenany%#

1Department of Botany and Microbiology, Faculty of Science, Alexandria University, Alexandria, Egypt
2Department of Botany and Microbiology, Faculty of Science, Kafrelsheikh University, Kafrelsheikh, Egypt
3Department of Environmental Sciences, Faculty of Science, Alexandria University, Alexandria, Egypt
“Department of Oral Biology, Faculty of Dentistry, Pharos University in Alexandria, Alexandria, Egypt

Agroecosystems are modified natural systems designed to produce food and fiber, integrating ecosystem services

like soil fertility enhancement, water provisioning, and pollination. In Egypt, land reclamation projects in the ARTICLE HISTORY

Western Desert aim to alleviate overpopulation pressures, enhance food security, and transform arid landscapes Submitted: February 04, 2025
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minimizing agrochemical inputs, enhancing soil fertility naturally, and integrating natural vegetation patches into

agricultural landscapes. This study provides valuable insights into the ecological dynamics of reclaimed desert

agroecosystems, contributing to efforts aimed at balancing agricultural productivity with biodiversity

conservation in arid regions.
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sustainable farming practices

INTRODUCTION

Agroecosystems are natural ecosystems that have
been modified to produce food and fiber
(Vandermeer, 2011; Hodgson, 2012; Altieri & Nicholls,
2018; Okeke et al., 2022). These systems provide and
rely on ecosystem services, particularly those termed
"services to agriculture". These support the
production of harvestable goods including
enhancement of soil structure and fertility, cycling of

While agroecosystems retain many characteristics of
natural ecosystems, they are distinct from a
toxicological perspective due to the frequent
presence of agrochemicals, including pesticides,
fertilizers, and plant growth regulators. The nature
and extent of agrochemical contamination vary
significantly depending on the type of crops and
livestock involved (Hodgson, 2012). Agroecosystems
are inherently nutrient-leaky systems requiring

nutrient, provisioning of water, pest and erosion
control, and pollination (Zhang et al., 2007; Liu et al.,
2020; Randall and Smith, 2020). Conversely,
ecological processes that hinder agricultural
production, such as pest damage, competition for
water, and pollination issues, are considered
"disservices to agriculture" (Zhang et al.,, 2007).
Management practices within agricultural ecosystems
influence the flow of both ecosystem services and
disservices from  production landscapes to
surrounding areas. Services provided by agriculture
include provisioning services, carbon sequestration,
soil conservation, cultural and aesthetic benefits, and
habitat provision. On the other hand, disservices
often involve habitat degradation, soil erosion, and
water quality deterioration, typically resulting from
agricultural management practices (Garbach et al.,
2014).

careful management to minimize losses. Nutrient
leakage often occurs from exposed soil between crops
and during fallow periods. Modern agriculture relies
heavily on external inputs such as fertilizers,
pesticides, and machinery to replenish lost nutrients
and sustain production. However, these inputs
increase the carbon footprint of agroecosystems.
While some agroecosystems achieve high crop yields
per hectare with increased inputs, lower-input
systems like those in India highlight the need for more
efficient and sustainable practices. Heavy metals are
among the most hazardous toxicants in
agroecosystems, and their persistence and stability
prevent degradation, leading to bioaccumulation in
plants, animals, and humans through soil, water, and
food chains (Nagajyoti et al., 2010; Tutic et al., 2015).

Inappropriate land use results in inefficient resource
exploitation, land degradation, poverty, and social
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problems (Rossiter, 1996). Land use and land cover
data are critical for addressing hazards, uncontrolled
development, environmental degradation, loss of
prime agricultural land, habitat destruction, changes
in biotic communities’ composition and biodiversity
loss (Anderson and Inouye, 2001; El-Fahar & Sheded,
2002). Land evaluation, as defined by the FAO (1985),
involves assessing land performance for specific uses,
using soil and site properties as fundamental inputs
(Beek, 1978; Van Diepen et al., 1991).

In Egypt, particularly in Nile Delta, rapid population
growth exerts immense pressure on the agricultural
sector to meet increasing food demands (Negm et al.,
2016). Farmers often resort to using wastewater or
low-quality freshwater for irrigation due to limited
water resources essential for agricultural expansion in
this over-exhausted region. Consequently, the use of
low-quality irrigation water has led to elevated levels
of heavy metals in agricultural soils (Balkhair & Ashraf,
2016). Such practices not only impact food quality and
safety but also pose significant risks to natural
ecosystems and eventually to human health (Gall et
al., 2015). The government initiatives focus on
establishing new settlements and land reclamation
projects to address overpopulation and food security
challenges. Policies aimed at achieving food self-
sufficiency have prioritized the horizontal expansion
of cultivated areas, necessitating the evaluation and
classification of soils based on their agricultural
productivity.

Reclamation projects have been ongoing in northern
Egypt several decades particularly as early as 1980s,
focusing on transforming desert lands into productive
agricultural areas (Radwan, 2019). Reclaimed
agricultural lands dominate the landscape,
particularly in the eastern side closer to the Nile Delta
(Alary et al., 2018; Elsharkawy et al., 2022).
Additionally, the southwestern fringes of the Nile
Delta represent a promising area for land reclamation
due to favorable soil conditions, groundwater
availability, and proximity to Cairo, Alexandria, and
the northwestern coast. El-Beheira Governorate had
significant share in terms of agricultural development
and reclamation of projects (Alary et al., 2018;
Radwan, 2019). In these areas where the desert
hinterland exists, the natural vegetation consists
mainly of sparse desert shrubs and grasses adapted to
arid conditions.

Understanding the dynamics of plant communities
and their relationship with environmental and soil
parameters is crucial for biodiversity conservation and

habitat management. This study explores the floristic
composition, vegetation communities, and diversity
patterns in heterogeneous landscape
agroecosystems. The research evaluates the pattern
of floristic composition within of the reclaimed desert
agroecosystem in the Western Desert of Egypt. The
main objectives include (1) document and analyze the
taxonomic composition of plant species in the study
area, including their life forms, habitats, geographical
distributions, and chorological types; (2) identifying
species diversity pattern across the different habitats
and vegetation groups and investigate the ecological
and edaphic drivers behind these patterns; and (3)
providing insights into biodiversity conservation and
sustainable habitat management based on the
interactions between vegetation, habitats, and soil
properties.

MATERIALS AND METHODS
Study area

The study area is located west of the Nile Delta, in the
southeastern part of El-Beheira Governorate,
extending into the adjacent desert hinterland (Fig. 1).
This region features a mix of natural and human-
modified agroecosystems. The topography is
generally flat to slightly undulating, with elevations
gradually increasing westward into the desert. The
area transitions from the fertile alluvial plains of the
Nile Delta to the arid desert landscapes (Zahran &
Willis, 2008). In the eastern parts near the Western
Desert, the landscape is characterized by desert
pavements with rocky or sandy surfaces, and soils
progressively become more arid, sandy, and less
fertile toward the western and southern desert
hinterlands. The region experiences an arid desert
climate under the Képpen climate classification (Peel
et al., 2007). Summers are hot and dry, with
temperatures often exceeding 40°C, while winters are
mild, with temperatures ranging from 8°C to 20°C.
Annual rainfall is minimal, typically less than 100 mm,
and occurs mostly during winter. High evaporation
rates, low relative humidity, and strong winds further
define the region’s climate (Alary et al., 2018).

The primary habitats include reclaimed agricultural
lands, natural desert patches, scattered salt flats, and
saline areas (Bakr & Bahnassy, 2019). Reclaimed
agricultural lands dominate the eastern side near the
Nile Delta (Alary et al., 2018; Elsharkawy et al., 2022).
In contrast, the western and southern areas are
characterized by sparse desert vegetation, consisting
mainly of shrubs and grasses adapted to arid
conditions (Figure 1).
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Figure 1. Location of the study area. (a) Map of Egypt administrative boundaries showing location of El-Beheira governorate in which study area
is located. (b) Area to the west of the Nile Delta showing location the sampled area at the southeastern part of El-Beheira governorate. (c) Subset
of Sentinel 2 satellite image that was acquired on 31/5/2022 showing the distribution of the sampled sites within the study area which includes
El-Keram Farm and the desert hinterland. (d) Enlarged part of the Sentinel 2 satellite showing the distribution of sampled sites within El-Keram

Farm.

Newly created habitats, such as man-made ponds and
canals, have emerged due to ongoing reclamation
projects, which began in northern Egypt as early as
the 1980s. These projects aim to transform desert
land into productive agricultural areas (Radwan,
2019). El-Beheira Governorate has played a significant
role in agricultural development and reclamation
efforts (Alary et al., 2018; Radwan, 2019).

El-Keram Farm, one of the most prominent farms in
El-Beheira Governorate, is in Badr Center near Sadat
City. Spanning 500 feddans, the farm cultivates a
variety of crops, including fruit trees (Mango, Peach,
Apricot, Citrus such as summer Orange and Mandarin,
and Date palms like Barhi and other local varieties)
and seasonal crops (Corn, Alfalfa, Beans, and
Soybeans). Agricultural activities rely primarily on
groundwater for irrigation. Drip irrigation systems are

widely used for fruit trees, while sprinklers irrigate
seasonal crops, maximizing water efficiency.
Additionally, water from integrated fish farming
systems, which raise tilapia and catfish, is recycled to
irrigate alfalfa fields. This process enriches the soil
with organic fertilizers from fish farm effluent,
transforming sandy soil into fertile land. Integrated
systems are considered highly cost-effective in Egypt
(Sadek, 2011). These systems provide several
benefits:

« They enable water storage, which is critical as
obtaining water from irrigation districts can be
time-consuming.

« They support pressurized irrigation systems such
as drip and sprinkler irrigation.

Egypt. J. Bot. Vol. 65, No.3 (2025)
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« Fish waste serves as fertilizer, with effluent water
used to irrigate crops such as vegetables, fruits,
and wheat.

e Productivity and income are enhanced by
utilizing the same volume of water for multiple
purposes, including fish farming, crop cultivation,
and livestock production.

The integrated systems at El-Keram Farm are
meticulously designed so that each output serves as
input for the next stage, as described by El-Guindy
(2006). The farm integrates two annual fish crops with
arable farming, livestock, and biogas production. Each
year, the farm produces 100 tons of tilapia and 100
tons of catfish. Effluent water from fish farming
irrigates 7,800 tons of Egyptian clover annually,
providing fodder for 1,300 sheep. Sheep manure is
then used to produce biogas, which heats water for
the tilapia hatcheries (Figure 2 and Table 1).

Sampling and data collection

In the spring of 2022, 26 stands were selected within
El Keram farm, along with 3 additional stands outside
the farm as a control group (Fig. 1). At each stand, the
following data were collected: (a) geographic
coordinates (latitude/longitude) using a handheld
Garmin GPSMAP® 64s, (b) a list of natural weed
species, and (c) identification of the most dominant
species following the method described by Miiller-
Dombois & Ellenberg (1974). The collected data was
organized into a raw table listing the species observed
in the sampled stands. Herbarium specimens were
prepared and identified using the nomenclature of
Boulos (1999-2005, 2009). Voucher specimens of the
recorded species were deposited in the author's
collection (Herbarium of The Botanic Garden of
Alexandria University, Heneidy et al. Collection) and
the Herbarium of Alexandria University, Faculty of
Science.

Tilapia
100 tonnes

Organic
= fertilizer

Sheep
1300 head

Warm water

-

Catfish
100
tonnes

o

Barseem clover
7 800 tonnes

Figure 2. El-Keram integrated agroecosystems in the Egyptian desert, only one source of water (After EI-Guindy, 2006).

Table 1. Comparison between the non-integrated agriculture system and El-Keram agriculture integration project system
(fish/clover/sheep/organic-fertilizer/biogas) in the Egyptian desert. Source: (Sadek, 2011).

Item Non-integrated agriculture systems = El-Keram integrated system
Water units 3 1

Talipia 100 tons 100 tons

Catfish 100 tons 100 tons

Clover 4500 tons 7800 tons

Sheep (head) Nil Yes

Waste Nil Yes

Irrigated land (hectars) 42 55

Water conservation 0% 67%
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Vegetation analysis

The life forms of recorded species were classified
according to Raunkiaer’s system into the following
categories: Phanerophytes, Chamaephytes, Geo-
Helophytes, Hemicryptophytes, Parasites, and
Therophytes (Raunkiaer, 1937). The relative
contribution of each life form to the flora was used to
construct a biological spectrum, providing insight into
the ecological relationships and climatic conditions of
the study area. The global geographical distribution of
the recorded taxa was documented based on the
classifications of Zohary (1966, 1972) and Feinbrun-
Dothan (1977, 1978).

Diversity indices

Diversity was assessed as a function of species
richness and evenness of individual distribution
across species (Stirling and Wilsey, 2001). Five
commonly used alpha diversity indices, as described
by Magurran (2004), were calculated: 1) Richness =
the number of species recorded at each site; 2)
Shannon’s diversity index (H') = - 5 pi In pi, where piis
the proportional abundance of the iw species; 3)
Simpson’s index of dominance (D) = 5 p?; 4) Hill's
number 1(N1) = exponential Shannon’s index = e,
and 5) Shannon evenness index (E1) = H'/Hmax = H'/In
S, where S is the number of species.

Soil analysis

Composite soil samples (~2 kg) were collected from
each stand, stored in plastic bags, and transported to
the laboratory within 24 hours. Samples were air-
dried, ground to break aggregates, and sieved
through a 2 mm mesh for further analysis. Soil texture
and particle size distribution were determined using
the Bouyoucos hydrometer method, and saturation
percentage (SP) was calculated (Allen et al., 1986).
Organic matter (OM) content was measured using the
Walkley—Black method. Concentrations of soluble soil
cations (Ca?*, Mg?*, K*, Na*) and anions (S04, HCO3",
Cl) were measured in meq/L, alongside available
micronutrients and macronutrients (Fe, Cu, Mn, Zn, N,
and P) in ppm. The sodium adsorption ratio (SAR) was
calculated as SAR=Na/(0.5x(Ca+Mg))SAR=\sqrt {\text
{Na}}/(0.5\times (\text{Ca}+\text{Mg})) SAR=Na/(0.5x
(Ca+Mg)). Soil salinity, total dissolved solids (TDS), and
pH were determined using soil extracts (Allen et al.,
1986). Salinity (EC) and TDS were measured with a
conductivity meter, while pH was assessed with a pH
meter (Jenway 3020, Cole-Parmer, Staffordshire, UK).
Titration was used to measure Ca?*, Mg?*, HCOs™, and
Cl~. Flame photometry was employed to determine

Na* and K* concentrations, and SO,*" was analyzed
spectrophotometrically. Micronutrient
concentrations (Fe, Zn, Mn, Cu) were determined by
atomic absorption spectroscopy, and available P was
measured via flame photometry. Calcium carbonate
(CaCOs) content was determined with Bernard’s
calcimeter, and nitrogen concentration was measured
using the Kjeldahl method (Allen et al., 1986).

Data analysis

Two-way indicator species analysis (TWINSPAN) and
detrended correspondence analysis (DECORANA)
were employed to classify vegetation cover data for
the 111 species recorded across 29 stands, identifying
plant communities in the study area (Hill, 19793,
1979b; Gauch & Whittaker, 1981). Linear correlation
coefficients were calculated to evaluate the
relationships  between diversity indices and
environmental variables. Normality of the data was
checked using Shapiro—Wilk's W test, and
homogeneity of variance was assessed with Levene’s
test. Data were log-transformed, when necessary,
before applying one-way analysis of variance (ANOVA)
to detect significant differences in diversity indices
among six vegetation groups. A Student’s t-test was
used to compare diversity indices between two
habitat types (train/tram). Canonical correspondence
analysis (CCA) was performed to examine the
relationship between environmental variables and
ecological groups, based on direct gradient changes
(TerBraak & Looman, 1987; Palmer, 1993).

RESULTS
Floristic composition

The recorded taxa in the study area, as well as their
national geographical distribution, life forms,
habitats, chorological types, and vegetation groups
are listed in Table 2. The total number of recorded
taxa was 111, belonging to 86 genera and 29 families.
About 43.6% of the recorded taxa (44 species) were
perennials, while 59.5% (66 species) were annual and
only one species is biennial. In total 93 species (36
perennials and 57 therophytes) were native flora, of
which 62 species were recorded as weeds (15
perennials and 47 therophytes), and 18 species
(16.2%) were assessed as alien (6 casual, 10
naturalized and 2 invasive alien species (Bassia indica
and Persicaria decipiens). The five richest species
contributed 56.8% (63 species) of the total number of
species (Table 3, Figure 3). On the other hand, 11
species were common, and recorded in > 50% of the
sampled stands: Conyza bonariensis (90.0%), Cynodon

Egypt. J. Bot. Vol. 65, No.3 (2025)

523



Heneidy et al., 2025

Table 2. Number of stands, species richness, habitat distribution (CB = canal banks ; MD = Medicago fields; LO = Limon-Orange; AP = Apricot
farms; MG = Mango farms; PR=; NT = Natural habitat), and dominant species for detected vegetation groups.

) Habitats First dominant Second dominant

VG NoofStands  No. species e MDD ol AP | MG PRI NT

| 3 36 100 | Artemisia monosperma Zilla spinosa

I 8 37 13 25 | 25 38 Chenopodium murale Conyza bonariensis

1] 10 57 70 30 Conyza bonariensis Sonchus oleraceus

I\ 3 58 100 Cynodon dactylon Sisymbrium irio

\" 6 49 100 Rumex dentatus Conyza bonariensis

dactylon (73.3%), Senecio glaucus subsp. axes 1 and 2 (Fig. 8). The vegetation groups are named

coronopifolius (73.3%), Solanum nigrum (73.3%),
Chenopodium murale (70.0%), Cynanchum acutum
(70.0%), Sonchus oleraceus (70.0%), Brassica
tournforthii  (63.3%), Malva parviflora (60.0%),
Sisymbrium irio (60.0%) and Polypogon monsepliensis
(50.0%).

The canal banks habitat contained the highest
number of species (58 species = 52.25% of the total
recorded taxa, 72.41% weeds), followed by the
Limon-Orange farms (50 species = 45.05%, 74%
weeds), and Medicago fields (49 species = 44.14%,
71.43%), while Apricot farms contained the lowest
number of species (20 species = 18.02%, 80% weeds)
(Table 2). Regarding the life form spectra of the
recorded flora, therophytes made the highest
contribution (66.59% of the total species), followed by
hemicryptophytes (13.12%), phanerophytes and
chamaephytes (12.11% each), and geophytes (7.6%)
(Fig. 4). In the local geographical distribution, 86.49%
of the recorded taxa were on the Mediterranean
coast, followed by the Nile region (79.28%), Sinai
(74.77%), Egyptian deserts (72.97%), and Oasis
(62.16%). Regarding the global phytogeographical
distribution, the bi-regional elements were the most
prevalent (36 species = 32.43%), followed by pluri-
regionals (31 species = 27.93%), and mono-regionals
(30 species= 27.03%), then Cosmopolitan (14 species
= 12.61%) (Figure 5). On the other hand, 52 species
belonged to Mediterranean elements, and of these 6
species were mono-regionals; 44 species were Irano-
Turanian, of which no one was mono-regional; 32
species were Saharo-Arabian, of which 9 were mono-
regionals, and 21 species were European elements
(Figure 6).

Plant communities and diversity indices

The application of TWINSPAN to the cover estimates
of 111 species recorded in 29 stands led to the
recognition of 5 vegetation groups at the third level of
classification (Figure 7). The application of DECORANA
on the same set of data indicates reasonable
segregation among these groups along the ordination

after the species with the highest percentage (first
dominant species), as follows (Table 2): I— Artemisia
monosperma community represents the natural
habitat with 36 species. The most dominant species
are Artemisia monosperma, Zilla spinosa, Schismus
barbatus, Deverra tortuosa, Cynanchum acutum,
Cornulaca monacantha, and Bassia muricata; |l—
Chenopodium murale community represents all
different habitats with 37 species. The most dominant
species are: Chenopodium murale, Conyza
bonariensis, Cynanchum acutum, Senecio glaucus
subsp. coronopifolius, and Sonchus oleraceus; Ill—
Conyza bonariensis community represents Limon-
Orange habitat (70% of its stands) with 57 species.
The most dominant species are: Conyza bonariensis,
Sonchus oleraceus, Solanum nigrum, Senecio glaucus
subsp. coronopifolius, Conyza bonariensis, Brassica
tournforthii, Polypogon monsepliensis and
Sisymbrium irio; IN— Cynodon dactylon community
represents canal banks habitat with 58 species. The
most dominant species are: Cynodon dactylon,
Solanum nigrum, Sisymbrium irio, Rumex dentatus,
Melilotus indicus, Malva parviflora, Emex spinosa,
Conyza bonariensis and Bromus cathariticus; V—
Rumex dentatus community represents the Alfa Alfa
fields with 49 species. The most dominant species are:
Rumex dentatus, Conyza bonariensis, Bromus
cathariticus, Cenchrus ciliaris, Cynodon dactylon,
Emex spinosa, Malva parviflora and Sisymbrium irio
(Table 3).

Diversity indices

Seven of the more popular indices of alpha diversity
were applied to the studied sites. The effect of habitat
type on species diversity (richness, dominance,
diversity and evenness) was considered and
evaluated. The species diversity of different classified
vegetation groups was also estimated (Table 4).
Variations in the results of species diversity indicate
the highly significant effects of habitat type on species
diversity. This observation is borne out by indices that
incorporate information on proportional abundances
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Table 3. Species composition and percentage of occurrence (P) across habitats and vegetation groups. The represented habitats CB = canal banks ;

MD = Medicago fields; LO = Limon-Orange; AP = Apricot farms; MG = Mango farms; PR=; NT = Natural habitat.

Sorafies Habitats Vegetation groups P
CB MD LO AP MG PR NT | Il 1L} \% Vv (%)
Aegilops ktschyi 33 33 33
Aizoon canariense 33 33 3.3
Alhagi graecorum 13 33 33 10 6.7
Amaranthus graecizans 33 33 33
Amaranthus hybridus 67 17 25 100 33 50 10 67 17 26.7
Amaranthus lividus 33 13 67 25 10 33 13.3
Amaranthus retroflexus 17 17 3.3
Amaranthus viridis 67 17 50 13 67 17 13.3
Ammi majus 33 33 3.3
Anagallis arvensis 33 13 10 33 6.7
Artemisia monosperma 100 100 10.0
Avena barbata 33 50 33 50 13.3
Avena fatua 33 67 13 10 33 67 20.0
Bassia indica 67 17 25 50 60 67 67 25 40 67 17 36.7
Bassia muricata 38 50 100 100 100 38 60 40.0
Bidens pillosa 67 17 20 10 67 17 13.3
Brachypodium distachyon 33 25 20 33 10.0
Brassica tournforthii 67 33 75 50 100 67 33 33 75 80 67 33 63.3
Bromus cathariticus 100 83 13 20 20 100 83 33.3
Calligonum comosum 67 67 6.7
Capsella bursa-pastoris 33 33 33 33 10.0
Caroxylon tetrandrum 67 67 6.7
Caroxylon vermiculatum 33 33 33
Cenchrus ciliaris 83 40 33 25 10 83 26.7
Centaurea alexandrina 33 33 3.3
Centaurea clcitrapa 33 13 33
Chenopodium album 33 63 100 40 25 70 33 333
Chenopodium murale 67 50 75 100 80 100 33 33 100 70 67 50 70.0
Chenopodium opulifolium 33 25 20 30 33 13.3
Cichorium endivia subsp.
divarcatum b 17 1 33
Convolvulus althaeoides 17 17 33
Convolvulus arvensis 33 13 10 33 6.7
Convolvulus lanatus 67 67 6.7
Conyza bonariensis 100 100 100 100 100 100 100 100 100 100 90.0
Cornulaca monacantha 100 100 10.0
Cuscuta pedicillata 33 33 33
Cynanchum acutum 67 33 75 100 80 67 100 100 88 70 67 33 70.0
Cynodon dactylon 100 83 75 50 100 33 33 33 50 90 100 83 73.3
Cyperus articulatus 67 17 67 17 10.0
Cyperus rotundus 33 50 33 50 13.3
Dactyloctenium aegyptium 20 13 33
Deverra tortuosa 100 100 10.0
Digitaria sanguinalis 33 67 25 40 33 33 13 30 33 67 333
Dodonia viscosa 33 33 33
Dysphania ambrosioides 13 20 20 6.7
Echinochloa colona 50 20 13 10 6.7
Echinochloa crus-galli 17 13 33 25 17 10.0
Emex spinosa 100 83 100 83 26.7
Eremogone picta 67 67 6.7
Eucalyptus camaldulensis 33 33 3.3
Euphorbia peplis 50 20 50 16.7
Euphorbia peplus 25 20 6.7
Ficus benjamina 33 33 33
Foeniculum vulgare 17 17 3.3
Haloxylon scoparium 67 67 6.7
Herniaria hirsuta 13 10 33
Hyoscyamus muticus 33 33 3.3
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Imperata cylindrica
Launaea nudicaulis
Launaea resedifolia
Lolium temulentum
Malva aegyptia

Malva parviflora

Malva sylvestris
Medicago sativa
Melilotus albus
Melilotus indicus
Mesymbrianthemum forsskalii
Mesymbrianthemum nodiflorum
Moltkiopsis ciliata
Neurada procumbens
Nicotiana glauca
Oloptum miliaceum
Oxalis pes-carpae
Paspalum distichum
Persicaria decipiens
Phalaris paradoxa
Phoenix dactylifera
Phragmites australis
Pluchea dioscoridis

Poa annua

Poa infirma

Polycarpa repens
Polypogon monsepliensis
Polypogon viridis
Portulaca oleracea
Pulicaria undulata
Raphanus raphanistrum
Reichardia tingitana
Rumex dentatus
Savignea paviflora
Schismus barbatus
Senecio

glaucus subsp. coronopifolius
Setaria viridis

Sinapis alba

Sisymbrium erysimoides
Sisymbrium irio

Solanum nigrum
Sonchus asper

Sonchus oleraceus
Spergularia diandra
Stipellula capensis
Symphyotrichum squamatum
Tamarix aphylla

Tamarix nilotica

Tribulus terrestris
Trifolium resupinatum
Urospermum picroides
Urtica urens

Veronica anagallis-aquatica
Zilla spinosa

Total species

33

67

100
33

67
100

67
67

33

67
67
33
33
33
67

33

67
100

67

33
33
67
100
100
67

33

33
67

33

58

17

50
83
50
17

17

17
17
17

17

67

50

17

17

67
100

17

17
67
83
67

67

17

50
67
33

49

13

13

13
50
63

25

13

25
13

13
13
13
75
13
25

13

50
100

50
13
25
100
100
63
100

38

25

50

100
50

100

100
100
100

100
100
100

20

40 30 33 17
40 67 67 13 10
20 33 33 20
67 50
10
60 33 50 60 100 83
20 100 63 50 33 50
17
67
60 67 38 40 100 17
67 67
33 33
10
33 33
33 33
67 17
67
17
60 33 25 40 33 17
10
67
20 10 67 17
10 33 67
10 33
10 33
80 25 80 67 50
13
100 63 20 33 17
67 67
17
40 33 33 13 20 67 67
20 33 13 10 100 100
67 67

40 33 100 100 50 50
100 67 67 67 88 100 67 17

67 63 30 33
10 33 17

20 67 67
20 33 25 80 100 83
100 63 100 100 67
60 33 63 60 67
80 100 88 100 67
33 33
33 33
33 25 20 33 17
33 13
20 67 67 13 33
20 67 50
67
20 10 33
20 10
20 10 33
100 100

38 24 36 36 37 57 58 49

16.7
133
10.0
16.7
33
60.0
46.7
3.3
6.7
36.7
6.7
3.3
3.3
3.3
3.3
3.3
10.0
6.7
3.3
26.7
3.3
6.7
13.3
20.0
6.7
6.7
50.0
3.3
30.0
6.7
3.3
333
36.7
6.7
40.0

73.3

30.0
10.0
26.7
60.0
73.3
43.3
70.0
3.3
3.3
20.0
3.3
13.3
233
13.3
10.0
3.3
6.7
10.0
111

of species, such as Shannon’s (F = 3.28, p < 0.05).
Richness (mean number of species per stand) and
equally common species (N1) are also significantly
affected by habitat types (F

4.86 and 3.99,

respectively, p < 0.01). The applied indices indicate
that the canal banks habitat is substantially more
diverse than any of the other habitats in the present
study, followed by the habitat of Limon-Orange crops
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Figure 3. The most represented families in the study area
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Figure 4. Life form spectrum of the recorded species
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Figure 5. Global geographic distribution of the recorded taxa.
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Figure 6. No. of mono-regional species regarding the global distribution.

Phragmites australis 1[+]
Paspalum distichum 1[+]

Melilotus albus 1T+ Cynanchum acutum 1 [+]
Melilotus indicus 17+]
Cenchrus diliaris 3[-]

Senecio glaucus subsp. coronopifolius 1 [+] "
Bromus cathariticus 1 [] Chenopodium murale 1 [+]
Emex spinosa 1 [-]
] Sisymbrium iria 1 [+]
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Brassica tournforthii 2 []

Bassia muricata A[-
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Malva sylvestris 11+]

]

Bassia indica 1 []

Amaranthus lividus 1 [+]
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Figurer 7 TWINSPAN analysis, in the form of a dendrogram, represents the classification of the five vegetation groups. I : Artemisia monosperma,
I I:Chenopodium murale, IL: Conyza bonariensis, IV': Cynodon dactylon, and V : Rumex dentatus.
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Figure 8. Ordination of the recorded taxa in the study area. I : Artemisia monosperma, 1 I : Chenopodium murale, Il: Conyza bonariensis, IV :
Cynodon dactylon, and V : Rumex dentatus.
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Table 4. Diversity indices and richness across habitats and vegetation groups

Richness Simpson Shannon N1 E1- Shannon ES
Habitats CB  32.00+7.81 @ 0.03+0.01 & 3.28+0.26 | 27.24+7.34 0.9510.01 1.40+0.07
MD  18.00£6.99 @ 0.04+0.01 = 2.75+0.30 @ 16.29%5.95 0.9740.01 1.88+0.46
LO | 19.63#4.69 @ 0.03+0.01 @ 2.86+0.24  17.87+4.22 0.97+0.01 1.96+0.80
AP | 16.50+2.12 = 0.04+0.01 @ 2.72+0.13 @ 15.20+2.04 0.97+0.00 1.84+0.11
MG  18.60%+6.62 @ 0.04+0.01 = 2.77+0.33 = 16.55%5.24 0.9610.01 1.63+0.22
PR | 17.00#3.00 @0.04+0.00 | 2.72+0.17 @ 15.37+2.58 0.9610.01 1.82+0.44
NT = 19.33%+7.37 = 0.04+0.03 | 2.79+0.42 | 17.1046.32 0.960.01 1.62+0.26
Vegetation groups | 19.3347.37  0.04+0.03 | 2.79+0.42 17.10%6.32 0.960.01 1.62+0.26
Il 16.00+2.67 = 0.04+0.01 @ 2.67+0.17 @ 14.67+2.37 0.9740.01 2.0440.68
Il 20.60+5.08 | 0.04+0.01 @ 2.89+0.25 18.48+4.33 0.9610.01 1.67+0.42
IV 32.00+7.81 | 0.03+0.01 3.28+0.26  27.2417.34 0.9510.01 1.40+0.07
\% 18.00£6.99 = 0.04+0.01 | 2.75%0.30 @ 16.29%+5.95 0.97+0.01 1.88+0.46
Total mean 19.8746.81 = 0.04+0.01 & 2.83+0.30 17.76%5.69 0.960.01 1.7740.50
F-value 4.86" 0.90 3.28" 3.99™ 1.04 1.26

Table 5 Soil analysis of the recorded taxa. EC: electric conductivity, SP: saturation percentage and SAR: sodium absorption ratio.

Vegetation groups

Variable | m m v Total mean F-value
pH 8.33+0.03 7.44+0.15 8.17+0.07 7.94+0.60 8.18+0.05 7.96+0.41 4.60*
EC 2.64+1.43 7.75+2.49 4.10£0.03 5.94+4.22 4.56+0.35 5.25+2.63 1.71

Ca** 7.1042.12 26.3316.38 16.00+0.00 18.60+13.29 17.10+1.27 17.8748.49 2.59
oM 0.24+0.04 0.55+0.32 0.39+0.05 0.77+0.76 0.76+0.69 0.54+0.41 0.52
CaCOs 2.18+0.18 2.45+1.13 2.4210.44 3.40+1.13 2.80+0.85 2.63+0.81 0.58
Gravel 1.22+0.02 3.73+3.40 3.15+0.49 3.00+2.55 3.42+3.08 2.98+2.19 0.32
Sand 98.0040.00 95.00+1.73 95.50+2.12 86.00+11.31 88.50+12.02 92.8217.04 1.28
Silt 1.25+0.35 3.33+1.44 2.50+1.41 7.00+4.24 5.00+4.24 3.77+2.88 1.43
Clay 0.75+0.35 1.67+0.29 2.00+0.71 7.00+7.07 6.50+7.78 3.41+4.28 0.97
SP 18.50+0.71 19.67+1.53 20.50%2.12 29.00%12.73 27.50%£12.02 22.73%7.17 0.94
Mg+ 3.7042.12 21.8314.25 12.50+0.71 12.90+£10.04 12.65+1.91 13.5547.42 4.17
Na* 6.80+3.82 26.53+7.42 15.20+0.85 17.30+14.42 13.50+2.12 16.8449.22 2.27
K* 0.67+0.49 2.03+0.45 1.5610.08 1.32+1.11 1.4610.23 1.4610.65 1.77
HCO3 4.30+2.69 21.47+7.80 14.80+0.28 13.1549.69 13.65+0.92 14.2047.63 2.40
cr 6.45+2.62 25.6316.60 13.60+0.99 16.00+£12.73 12.55+1.48 15.8318.69 2.87
o’y 7.52+3.25 29.63+5.00 16.86+2.91 20.97+16.45 18.51+4.96 19.69+9.90 2.53
SAR 2.85+1.09 5.36+0.91 4.03+0.18 4.10+2.14 3.50+0.36 4.09+1.27 1.72
TDS 1689.61914.2 6202.7+1995.2 2624.0+18.1 4512.0+3710.9 2918.4+226.3 3826.912327.5 2.09
N 1.56+0.08 1.74+0.74 1.50+0.00 2.21+1.68 2.62+1.10 1.91+0.84 0.54

P 13.00+1.41 13.6745.69 10.25+1.06 17.50+7.78 18.758.84 14.5545.51 0.70

K 124.0042.83 116.3343.06 114.5043.54 121.0048.49 127.00+2.83 120.1845.93 2.93
Fe 1.02+0.11 0.67+0.15 0.76%0.13 0.97+0.76 1.080.32 0.88+0.32 0.59
Zn 0.24+0.03 0.28+0.05 0.25+0.04 0.48+0.23 0.63+0.40 0.36+0.22 1.67
Mn 0.24+0.06 0.18+0.06 0.17+0.05 0.53+0.49 0.54+0.31 0.32+0.25 1.30
Cu 0.05+0.03 0.05+0.02 0.06+0.02 0.07+0.06 0.07+0.03 0.06+0.03 0.19

H' = 3.28+0.26and 2.86+0.24, respectively, with the
highest mean of species richness per stand
32.00+7.81 and 19.63%4.69, respectively, where the
dominance is consequently lower D = 0.03+£0.01 each
(Table 4). Regarding the vegetation groups in the
study area, the highest number species 32.00+7.81
was recorded in vegetation group IV, dominated by
Cynodon dactylon, while the lowest number of
species 16.00+2.67was recorded in vegetation group
11, dominated by Chenopodium murale. This coincides
with the highest species diversity (H' = 3.28+0.26) in
Cynodon dactylon group, and the lowest species
diversity 2.67+0.17 in Chenopodium murale group.

Edaphic factors and vegetation communities

Soil analysis revealed that vegetation groups I, IV, and
V exhibit the highest values for most soil parameters,
while groups | and Il have the lowest values (Table 5).
Group Il recorded the highest values for electrical
conductivity (EC) (7.75), calcium (Ca?*) (26.33 meq/l),
magnesium (Mg?*) (21.83 megq/I), sodium (Na*) (26.53
meq/l), potassium (K*) (2.03 meq/l), bicarbonate
(HCO3-) (21.47 meq/l), chloride (CI') (25.63 meq/l),
sulfate (S04?%) (29.63 megq/I), sodium absorption ratio
(SAR) (5.36), and total dissolved salts (TDS) (6202.67
ppm). Group IV had the highest levels of copper (Cu)
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(0.07 ppm), organic matter (OM) (0.77%), calcium
carbonate (CaC0O3) (3.40%), silt (7%), clay (75%), and
saturation percentage (29%). Group V showed the
highest values for nitrogen (N) (2.62 ppm),
phosphorus (P) (18.75 ppm), potassium (K) (127
ppm), iron (Fe) (1.08 ppm), zinc (Zn) (0.63 ppm),
manganese (Mn) (0.54 ppm), and copper (Cu) (0.07
ppm). In contrast, Group | exhibited the highest pH
(8.33) and sand content (98%). Meanwhile, Group I
had the lowest values for pH (7.44), Fe (0.67 ppm),
and Cu (0.05 ppm). Group lll recorded the lowest
values for N (1.5 ppm), P (10.25 ppm), K (114.5 ppm),
and Mn (0.17 ppm). Group |, representing natural
stands, had the lowest levels for the remaining soil
parameters. Overall, most parameter concentrations
showed no significant differences across the studied
groups, except for pH, which displayed significant
variation.

DISCUSSION
Floristic composition

The recorded 111 taxa, representing 86 genera and 29
families, highlights the rich biodiversity of the study
area. The predominance of annual species (59.5%)
reflects the ephemeral nature of vegetation in
response to seasonal and climatic variability,
consistent with observations in other semi-arid and
Mediterranean ecosystems. The presence of 18 alien
species, including invasive taxa like Bassia indica and
Persicaria decipiens, underscores the growing
influence of human activities on plant invasions. Alien
species, particularly invasive ones, can significantly
alter ecosystem dynamics, emphasizing the need for
targeted management and control strategies (Sheded,
2002; Hulme, 2006; Seastedt, 2015). The dominance
of therophytes (66.59%) in the life form spectrum
aligns with the arid conditions and seasonal rainfall of
the region, favoring species with short life cycles.

The biogeographical affinities of the flora, with a
strong representation of Mediterranean elements (52
species), reflect the geographical location and climatic
conditions, bridging the Mediterranean and Saharo-
Arabian regions. The significant contribution of bi-
regional and pluri-regional elements suggests a
diverse ecological history and adaptation to varying
environmental conditions. The recorded species (111)
represent approximately 5.2% of the Egyptian flora,
11.4% of its genera, and 22.5% of its families (Boulos,
2009). The study area lies within the Western Desert
phytogeographic region of Egypt, where climatic
changes have resulted in poor vegetation diversity
and cover. Prolonged droughts, often exceeding a

decade, have caused significant vegetation loss and
the probable extinction of some species (Boulos,
2009).

The five dominant families based on species count
were Poaceae (25 species), Asteraceae (15 species),
Amaranthaceae (9 species), Brassicaceae (8 species),
and Chenopodiaceae (6 species), collectively
accounting for 56.8% of the total taxa. These families
are characteristic of the Mediterranean North African
flora (Quézel, 1978) and are similarly significant in
small-scale farming systems in highland Peru, central
Mexico, and northern Zambia (Vibrans, 1998). This
trend mirrors findings from studies on the weed flora
of desert-reclaimed arable lands in southern Egypt
(Salama et al., 2016), the urban flora of Alexandria
(Heneidy et al., 2021), and the overall Egyptian flora
(Boulos, 2009).

Approximately 43.6% of the recorded species were
perennials, while 59.5% were annual. The dominance
of annuals is attributed to the warm-dry climate,
topographic effects, and biotic disturbances (Heneidy
& Bidak, 2001), along with their high reproductive
capacity and ecological, morphological, and genetic
plasticity under disturbed conditions (Grime, 1979).
Their short life cycles, combined with harsh climatic
conditions and scarcity moisture, allow annual
species to thrive during favorable seasons.
Conversely, the low number of perennials (44 species,
43.6%) may be due to intensive land management
practices such as ploughing, sub-soiling, and
harrowing, which affect their vegetative growth and
life cycles (Salama et al., 2016). A decline in desert
perennials in reclaimed lands suggests a replacement
of xerophytic species with mesophytic and canal bank
species, as also reported by Abd El-Ghani et al. (2013).

Sixty-two species were identified as weeds associated
with cultivated plants. The wide distribution of certain
species, such as Conyza bonariensis, Sonchus
oleraceus, Cynodon dactylon, Senecio glaucus subsp.
coronopifolius, and Chenopodium murale, is likely due
to their phenotypic plasticity and ecological versatility
(Shaltout & Sharaf EI-Din, 1988). In contrast, the
restricted distribution of other weeds may result from
habitat preference, crop type, seasonal conditions,
and ecological factors (Salama et al., 2016). Desert
species were more prevalent in limon-Orange (50
species) and alfalfa fields (49 species), likely due to the
reduced ploughing in these crops. Some weed species
are native to Egypt, while others are segetal and
ruderal species introduced through agricultural
practices and land-use changes. These anthropogenic
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environments, with altered thermal and moisture
regimes, provide niches for the recruitment of specific
species  with  dispersal, physiological, and
morphological traits (Lausi and Nimis, 1985).

Out of the 136 alien species documented in Egypt
(Shaltout et al., 2016), 18 (13.2%) were recorded in
this study, including six causal, ten naturalized, and
two invasive species (Bassia indica and Persicaria
decipiens). Bassia indica, introduced from India in
1930 as fodder, has become an aggressive invader
(Draz, 1954). Inpomoea carnea, introduced from South
America for ornamental use in 1932 (Austin, 1977), is
now naturalized along Nile Delta watercourses
(Shaltout et al., 2010). Agricultural developments,
such as embankments and ditches, have facilitated
the spread of new alien species (Jehlik et al., 2017).

Phytogeographically, Egypt lies at the intersection of
four floristic regions: Sudano-Zambezian, Irano-
Turanian, Saharo-Arabian, and Mediterranean (El
Hadidi, 1993). The recorded flora shows a dominance
of bi- and pluri-regional elements, with fewer mono-
regional and Cosmopolitan species, reflecting human
disturbances in the study area (Shaltout & El-Fahar,
1991; Abd El-Ghani et al., 2012). The Saharo-Arabian
species, either pure or penetrated other regions,
dominate the flora and serve as indicators of hot arid
climates. Similar patterns have been observed in
reclaimed areas across Egypt (e.g., EI-Amry, 1981;
Soliman, 1989; Mustafa, 2002; Shaheen, 2002; Abd El-
Ghani & Fawzy, 2006; Salama et al., 2016).

Plant communities and habitat associations

The identification of five distinct vegetation groups
through TWINSPAN and their segregation in
ordination analysis indicates clear ecological
stratification driven by habitat types. The Cynodon
dactylon community, associated with canal banks,
exhibited the highest species richness and diversity.
This can be attributed to the microhabitats and
moisture availability created by canal systems, which
act as ecological corridors. The dominance of weeds
in this habitat (72.41%) further reflects the
anthropogenic influence on these environments. In
contrast, the Chenopodium murale community,
representing various habitats, exhibited the lowest
species richness and diversity. This group’s prevalence
in degraded or disturbed areas highlights its role as a
colonizer and its adaptability to stressful conditions,
as reported in previous studies. Similarly, the
Artemisia monosperma community, restricted to
natural habitats, reflects a more stable and less
disturbed ecosystem. In terms of classification, the

associated vegetation can be divided into five
vegetation groups; groups that is dominated by
Artemisia monosperma, representing the natural
habitat. Group Il which is dominated by Chenopodium
murale, represents a variety of habitats. Group Il
Dominated by Conyza bonariensis, representing the
limon-Orange habitat. Group IV, dominated by
Cynodon dactylon, represents canal bank habitats;
and group V that is dominated by Rumex dentatus,
representing alfa-alfa fields. Most of these
communities were identified by Salama et al. (2016)
in desert-reclaimed arable lands of southern Egypt,
while some were also recorded in similar studies (Abd
El-Ghani, 1994; Abd El-Ghani et al., 2012 and 2015).
This classification highlights the significant effects of
both crop type and season on weed community
composition and structure. The vegetation groups
identified through classification in the present study
were also separated along the first two DECORANA
ordination axes, reinforcing the importance of crop
type and season in shaping weed communities. These
findings align with those of Andersson and Milberg
(1998), who emphasized the role of season and crop
type in determining weed community composition.
Fertilization regimes, soil management practices,
herbicide applications, and weed management
strategies, which vary depending on crop type, may
also exert significant influence (Légere & Samson,
1999; Leeson et al., 2000).

Diversity pattern, edaphic factors and habitat
influence

Soil analysis revealed distinct edaphic profiles among
the vegetation groups, with significant implications
for vegetation patterns. High organic matter, nutrient
content, and clay percentage in the Cynodon dactylon
and Rumex dentatus communities support higher
species richness and diversity. These findings are
consistent with studies emphasizing the role of
environmental variables particularly soil fertility and
texture in supporting diverse plant communities and
shaping the distribution pattern in the
agroecosystems (e.g., Al-Qahtani, 2019). The soil near
tracks often contains elevated levels of pollutants,
such as oil residues and heavy metals and is
frequently dry and stony (Witkomirski et al., 2011).
Plant species that thrive in these habitats must
tolerate these unfavorable conditions. Additionally,
plants growing along tracks are often subjected to
herbicide application, trampling, and mechanical
disturbances from vehicle traffic (Sudnik-Wdjcikowska
& Galera, 2005; Liu et al., 2009). Consequently, weeds
and invasive species often constitute a significant
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portion of the flora in these areas. Despite this, such
habitats can still support rare and valuable species.
The presence of two endemic species, Sinapis allionii
and Sonchus macrocarpus, in the studied urban
habitats confirms that railway and tram corridors can
serve as critical refuges for rare and endangered
species. Moreover, vegetation in these habitats can
provide various ecological and functional benefits
(Majekova et al., 2016).

The degree of biodiversity in agroecosystems is
influenced by vegetation diversity, crop permanence,
management intensity, and isolation from natural
vegetation (Southwood and Way, 1970). Canal banks
supported the highest number of species (58, 72.41%
weeds), followed by limon-Orange farms (50, 74%
weeds) and Medicago fields (49, 71.43%). In contrast,
Apricot farms, which require high pesticide use,
supported the lowest number of species (20).

The Chenopodium murale community, associated
with the lowest pH and nutrient levels, reflects its
tolerance to saline and nutrient-poor conditions,
indicative of a stress-adapted strategy. Conversely, the
natural habitats in the Artemisia monosperma
community exhibited lower soil nutrient values,
highlighting the fragile nature of these ecosystems
and their reliance on specific adaptations to survive.
The adaptation of these species in response to
environmental stress including salinity, drought, and
low nutrients content documented in the structural
and chemical features of these plants (EI-Sherbeny et
al., 2021).

Variations in species diversity indices indicated high
overall diversity across all vegetation groups and
habitats, with slight differences among them.
Shannon’s diversity index (H’) ranged from 2.28 to
3.28, accompanied by low dominance, as confirmed
by Simpson’s index (D, ranging from 0.03 to 0.04).
Hil's number (N1) indicated about two to three
equally common species in the vegetation groups,
suggesting increased evenness in species abundance
(evenness index E1 ranged from 0.95 to 0.97). The
Chenopodium murale community (Group Il) was the
least diverse, as evidenced by its Shannon index (H’ =
2.67) and highest dominance (D = 0.04), with three
equally common species sharing dominance. In
contrast, the highest species count (58) was recorded
in Group IV (Cynodon dactylon), while the lowest
counts were observed in Groups | (Artemisia
monosperma, 36 species) and Il (Chenopodium
murale, 37 species).

The significant variation in diversity indices among
habitat types underscores the influence of
environmental factors on species distribution and
wealth. The canal banks and Limon-Orange farms
supported higher diversity, richness, and evenness
due to their heterogeneity and resource availability.
Shannon's index values, indicating the balance
between species richness and evenness, reaffirm the
ecological importance of canal banks as a diversity
hotspot in these agroecosystems. Conversely, the
Apricot farms, with the lowest species richness and a
dominance of weeds, reflect limited habitat
complexity and potential overuse of agrochemicals.
Agroecosystems are characterized by the presence of
agrochemicals such as pesticides, fertilizers, and plant
growth regulators. The magnitude and extent of the
agrochemical contamination will vary, depending
upon the crops cultivated (Hodgson, 2012;
Alengebawy et al., 2021; Dhuldhaj et al., 2023). The
wild plant species diversity in agroecosystems is
influenced by agrochemical utilization (Qi, et al.,,
2016; Teixeira et al., 2021).

CONCLUSION

The results of this study provide a comprehensive
analysis of the floristic composition, plant
communities, diversity pattern, and edaphic factors
influencing vegetation in agroecosystem of reclaimed
deserts in the western desert of Egypt. Using
TWINSPAN and ordination techniques, the study
identified five distinct vegetation groups, each
associated with unique habitat characteristics and
dominant species. Diversity indices revealed
significant variations in species richness and evenness
among habitats, with canal banks exhibiting the
highest diversity. Furthermore, edaphic factors such
as organic matter content, soil texture, and nutrient
availability played a key role in shaping vegetation
patterns and community structure. These findings
provide critical insights into the interplay between
vegetation and environmental gradients, offering a
baseline for informed ecological management and
conservation strategies. The findings highlight the
significant role of habitat heterogeneity and soil
properties in shaping vegetation patterns. The
prevalence of alien species and weeds in disturbed
habitats calls for integrated management approaches
to control invasive species and restore ecosystem
balance. Conservation strategies should prioritize
canal banks and other biodiversity-rich habitats to
sustain their ecological functions. Additionally, the
low diversity in agricultural lands suggests a need for
sustainable farming practices that promote agro-
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biodiversity. Measures such as crop rotation, reduced
chemical inputs, and habitat corridors can mitigate
biodiversity loss in these areas. Exploration of
temporal changes in vegetation patterns, the
functional traits of species, and their ecological roles
is recommended for future studies.
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