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ABSTRACT
This study investigates the ecological roles and geographical distribution of sixteen wild
Brassicaceae species across most districts of Iraq, including arid and mountainous regions. A
total of 263 herbarium specimens were analyzed, including specimens preserved from the
1950s to 2025, Erysimum cuspidatum (M.Bieb) DC. (1821), which was recently reported by
the same authors, and 8 newly collected specimens from recent field surveys.

The main objectives were to evaluate habitat preferences, soil types, and adaptive strategies
of these species in arid and semi-arid regions. Results indicate that the studied species can
grow in a wide range of soils, including limestone, rocky areas, sandy, and loamy substrates,
demonstrating ecological plasticity and wide distribution across Iraq. This study provides a
baseline for understanding the plant diversity of Iraq and contributes to future conservation
efforts for Brassicaceae species and their habitats.

The species examined are: Descurainia sophia (L.) Webb ex Prantl (1892), Rorippa
amphibia (L.) Besser (1821), Barbarea vulgaris W.T. Aiton (1812), Barbarea plantaginea DC.
(1821), Farsetia aegyptia Turra (1765), Farsetia burtoniae Oliv. (1880), Euclidium syriacum
(L.) W.T. Aiton (1812), Erucaria hispanica (L.) Druce (1914), Erucaria cakiloidea (DC.)
0.E.Schulz. (1916), Fibigia macrocarpa (Boiss.) Boiss. (1867), Strigosella grandiflora
(Bunge) Botsch. (1972), Plagioloba crenulata (DC.) German D.A. (2021), Arabis auriculata
Lam. (1783), Arabis hirsuta (L.) Scop. (1771), Erysimum cuspidatum (M.Bieb) DC. (1821)
and Erysimum aucheranum J.Gay, (1842).

Keywords: Brassicaceae, Ecological distribution, Erysimum, Herbarium specimens, Iraq.
INTRODUCTION
The Brassicaceae family is considered prominent and varied because it has over 3,700

species in 388 different genera. Although it is abundant in temperate and Mediterranean areas,
experts have not explored its presence in the Saharo-Arabian and arid zones as much (Ross,
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2024). Brassicaceae species investigated explored in these areas due to Iraq’s wide range of
ecosystems, which feature deserts, semi-arid plains and mountains. Many university herbaria
in Iraq have records that help researchers learn about these plants' distribution and preferred
habitats (Al Taie, 2023).

The distribution of this family is mainly concentrated in the northern temperate regions,
particularly in the Mediterranean area (Al-Shehbaz, 2025). In Iraq, the family is represented
by 75 wild species, in addition to more than 18 cultivated species used either as food or as
ornamental plants (Al-Katib, 1988; Othman, 2022). Regarding the distribution of the genera
under study, no studies have been conducted since their inclusion in Al-Rawi’s checklist (1964)
and the Flora of Iraq (Townsend and Guest, 1966) to date. This study focuses on sixteen wild
Brassicaceae species distributed across Iraq, selected for their important ecological features
and wide habitat range.

True endemism within the Brassicaceae in Iraq is limited, as most species exhibit wider
regional distributions beyond the country. Most wild plant species in Iraq, including members
of the Brassicaceae, have not yet been formally assessed under the IUCN Red List, and
available information on endangered taxa endangered taxa remain limited (IUCN, 2024). In
addition to their uses in farming and medicine, wild Brassicaceae sustain the environment by
providing food for useful insects, reducing erosion and helping many species adapt to tough
conditions. Still, scientists know very little about the ecological functions of these plants in
arid areas of Iraq (Mousa ef al., 2024; Al-Shehbaz, 2025).

In this present study, wild Brassicaceae species in Iraq were examined to document their
distribution patterns and habitat preferences across different districts, by analyzing herbarium
and collected specimens and associated ecological data, this research contributes to
understanding of the adaptive strategies of these plants and the overall biodiversity they
support in arid ecosystems. This foundational knowledge is critical for informing future
conservation strategies in Iraq’s vulnerable habitats.

MATERIALS AND METHODS

Our current investigation studied the herbarium specimens collected from different Iraqi
herbaria (Tab. 1). Several field surveys were conducted during the period from February to
May 2025. Two field trips were carried out in Anbar Province, and one trip to each of the
Erbil and Sulaymaniyah provinces. Along with repeated visits to Iraqi University herbaria, for
the collection and examination of Brassicaceae specimens. Multiple species belonging to the
family were collected; however, one of the genera under study, Erucaria hispanica, was
represented by eight specimens that were collected. Their identity was confirmed, preserved
and archived in the Herbarium of the University of Baghdad under the registered accession
numbers (50715, 50716, 50717, 50718, 50719). Duplicate specimens were deposited in the
Iraqi National Herbarium-Ministry of Agriculture and the Anbar University Herbarium,
Center of Desert Studies, accession numbers are not available at present. The collected
specimens from Anbar were obtained from a site located 45 km west of Ramadi. Field
photographs were taken by a Canon MP camera for this genus to document its natural habitat
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(P1. 1). The study selected 16 species based on their important ecological features and wide
distribution throughout Iraq. Scientific names followed the Flora of Iraq (Townsend and Guest,
1966) and were cross-checked with Plants of the World Online (POWO, 2026). Herbarium
specimens and their labels were used to show what the distribution community, the year of
collection, altitude, habitats and even the time of collection were. The morphological
characteristics were examined to identify each species, including leaf shape, flower structure
and seed development.

Specimen locations were plotted on a standard map of Iraq obtained from Natural Earth
(2025) to illustrate the spatial distribution of the studied species. Table (1) lists the herbarium
collections that supplied plant specimens for this study with their abbreviation’s regulations
from Holmgren et al. (1990).

Table (1): List of herbaria used in the study and their abbreviations.

No. | Abbreviation Full Name of Herbarium
1 AUH Anbar University Herbarium, Center of Desert Studies, Anbar
2 BAG National Herbarium of Iraq, Ministry of Agriculture, Baghdad
3 BUA College of Agriculture Herbarium, University of Baghdad, Baghdad
4 BUE College of Education Herbarium, University of Baghdad, Baghdad
5 BUH College of Science Herbarium, University of Baghdad, Baghdad
6 BUNH Iraqi National History Research Center and Museum, University of Baghdad,
Baghdad
7 BSRA College of Science Herbarium, University of Basrah, Basrah
8 * College of Science Herbarium, Salahaddin University, Erbil
9 * College of Science Herbarium, University of Sulaimani, Sulaymaniyah

* There were no abbreviations for these herbaria.

— ' - »

Plate (1): Field-collected specimens of Erucaria hispanica from northwesterﬁ Iraq
during the 2025 field surveys. [Photo by Dr. Othman M. O.]
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RESULTS AND DISCUSSION

The following section presents the detailed ecological distribution and habitat
characteristics of the sixteen wild Brassicaceae species studied. Table (2) summarizes the
number of herbarium specimens collected, their distribution across districts, and the typical
growth habits observed across Iraq. The accepted names follow POWO (2026). Some taxa are
recorded under different generic names in the Flora of Iraq (e.g., Strigosella grandiflora =
Malcolmia grandiflora) and (Plagioloba crenulata = Malcolmia crenulata), while Erysimum
aucheranum in the Flora of Iraq is a spelling variant of Erysimum aucherianum.

Table (2): Herbarium specimens that included in the study.

No. Species Number of specimens in the Herbaria Distribution in Habit
Districts

1 Descurainia  sophia | 0008885- 49470-0008886- 0008887- | FNI, LEA, | Loam  slope,
(L.) Webb ex Prantl | 0008888- 0031221- 0008890- 0029290- | LBA, FAR, | riverside,
(1892) 0029279- 0042017- 0041846- 0008889 MRO, Baghdad Gardens, and

Rocky soil

2 Rorippa 0027489- 0009443- 0028485- 0040181 - | LBA, LSM, | Sandy. loamy,
amphibian (L.) | 0033690-274- 603 MAM and Rocky soil
Besser (1821)

3 Barbaria vulgaris 0029604- 0029713- 0008677- 0029658 FAR, FUJ, | Rocky soil,
(L.) W.T. Aiton, MRO, FNI, | loam soil
(1812). MAM

4 Barbaria 0008673- 0029437- 0029275- 0029269- FAR, FUJ, | Rocky, loamy
plantaginea DC. MRO, FNI, | soils
(1821) MAM

5 Farsetia  aegyptica | 0009122- 41353- 0009121- 0009119- | LGA, LSM, | Sandy soil,
Turra (1765) 0032350- 0033842- 901.30938- | DWD, DLJ loamy soil

30.504954- 14873

6 Farsetia burtonae 0009130- 0009128- 0009127- 2159 DWD Silty plain,
Oliv. (1880) Rocky soil

7 Eucledum  syriacum | 0042728- 0042728- 0033016- 0030851- | FUJ, FPF, | Loamy soil
(L) W.T. Aiton | 0030899- 0029808-0029306- 2336- | MRO, FAR,

(1812) 2155-2196- 00210- 1275 Baghdad
0029802- 0031112- 33229- 0033838-
0033351- 0029625- 0029564- 0029572-
8 0029613- 0009236- 0009033- 0035090-
0035089- 0009060- 0009059- 0009058-
Erucaria  hispanica | 0009037- 0009038- 0009040- 0009041- | LEA, DWD, | Foot hills,
(L.) Druce (1914) 0009042- 0009061- 0025075- 0009044- | DGA, MIJS, | Sandy soil,
0009045- 0009046- 0009047- 0009035- | MAM, DSD Flat land
0009029- 0009031-0009034- 0009032-
0009030- 0009039- 0009043- 0009062
0025470- 0009009- 0009008-0027074-
0034516- 0009055-0009028- 0009023-
9 0009054-0009049- 0027632- 0029610-
0029801- 0029624- 0029806-0030862-
Erucaria cakiloidea | 0030835- 0031188-0032918- 0009026- DWD Sandy soil,
(DC.) O.E.Schulz. | 0009025-0034090- 0034124- 0033350- Rocky soil
(1916) 0034070- 0009024- 0034328- 0034154-
0009022- 0009007-0009021- 0009017-
0009016-0009015- 0009014- 0009013-
0009012- 0009011- 0009010-0009006-
0009020- 0009018-0009019
0029736- 0033408- 0041155-0029672-
10 0029647-  0032954-76235-  0009134-
Faibiga macrocarpa | 0009145-000943- 0009148- 000949- | MAM, MRO, Lime stone,
(Boiss.) Boiss.(1867) | 49638- 0027689- 0009133-0039000- | FUJ, MSU Rocky soil
0027441- 1473-2345-2564- 5152
0009308-  46859- 0028281-0009332-
0028232-  0028250-44463-  0009093-
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0032926-0032899- 0009328- 0009330-
11 0009329-  0009331-  4448-0009325-
0009324- 0009323-0009327- 0009326-
0030817-0031016- 0031720- 0030853-
Strigosella 0025531- 0009936- 0027629-0027688- | LSM, DGA, DLJ,| Rocky soil,
grandiflora (Bunge) 0009333- 0009264-0030859- 0032452- | LBA, LSM Sandy soil,
Botsch. (1972). 0029808-0028361- 0009397- 0031017- Gravel soil,
0029799- 0009325- 0009340-0009265- Gypsum hills,
0030898- 0030875-0029611- 232013- Loamy soil
6520
0033330- 0009338- 0035187-0009311-
12 0009319- 0009321-0009313- 0001312-
Plagioloba crenulata | 0026542-0027790- 0009317- 0009318- | MSU, FAR, FNI,| Stony land,
(DC.) German D.A. | 0033018- 0029356- 0029605-002244- | MSU, MJS, DWD| Rocky soil,
(2021) 0035138- 0035139-0033331- 0033326- Loam soil
0033326-0033333- 0009315- 0009314-
0009316-01029- 1671- 1720- 3733
13 Arabis auriculata 0041143- 0041144- 0041145-0041141- | MSU, FNIL, MJS | Gypsum rocky
Lam. (1783) 0041142- 0035002-37836 -5001- 5000- soil
405004-395003- 00778- 5002- 00115
14 Arabis hirsute (L.) 0038940- 0038732 DLJ Rocky soil.
Scop.(1771)
15 Erysimum 0029281- 0009070- 1096- 1097- MRO Loamy soil,
cuspidatum (M.Bieb) | 0009071- 1094- 0009100- 2866 Rocky soil
DC. (1821)
16 Erysimum 0033415- 0027360- 000985-0009097- MSU, MAM, Lime stone soil
aucherianum J.Gay 0009107 FAR
(1842)

Ecology and Habitat preferences of the studied species

Owing to its versatility, the Brassicaceae family is capable of adapting to several habitats in
Iraq. Descurainia sophia has been noted to grow in areas where it favors growing along the
loamy slopes close to river and in rocky regions. The species shows habitat selection by
successfully adapting to disturbed areas with different soil types. Similar habitat preferences
for this species have been reported by Al-Mashhadany and Al-Mharib (2023). Descurainia
sophia also finds optimum growth conditions in areas with loamy soils that combine organic
matter with minerals, allowing it to prosper in moderate moisture environments like riverside
gardens (Al-Eisawi, 2016).

Ecological observations indicate that Rorippa amphibia can grow in sandy, loamy, and
rocky terrains. Similar behavior has been reported by Albermani et al. (2017), who
documented its occurrence in diverse soil types. While Franzke et al. (2011) notes that it
grows in disturbed areas with different environmental conditions.

It was observed that species such as Barbaria vulgaris, B. plantaginea, and Eucledum
syriacum, grow in rocky soils, limestone, and loamy environments. The two Barbaria species
prefer loamy rocky soils because they provide optimal drainage and nutrient access. The dry
arid zones harbor rocky soils, making these areas harsh and suitable only for plants that can
survive poor soils, as noted by Byrne et al. (2017). The loamy soil habitat fits the needs of
Eucledum syriacum. Loamy soils provide good growth conditions by keeping some moisture
while allowing drainage, thus creating suitable conditions for plants needing water retention
and air circulation (Raza et al., 2020). The Brassicaceae family demonstrates remarkable
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flexibility in surviving in desert areas because these plant species can occupy hard-to-reach
mineral soil environments that other plant life finds challenging.

Farsetia aegyptica, Erucaria hispanica, and Strigosella grandiflora exhibit an affinity for
growing in sandy conditions, loamy and gravel substrates. Farsetia aegyptica is naturally
found in sandy-loam steppes but it can also grow in desert and semi-desert areas. It therefore
requires to have intricate irrigation systems to sustain itself in areas with low water retention
and poor soil fertility, as noted by Raza er al. (2020). It has moderate water demand and it
grows well in foothills, sandy areas, and flat lands, which are referred to as level grounds.
This is because it relies on a continuous cycle of water and nutrients for growth (Nasser and
Manfy, 2023; Abood et al., 2024). Strigosella grandiflora is found in sandy and loamy clays,
rocky rises and gypsum-rich areas. It can be found in sandy, gravelly and other soil types
(Raza et al., 2020).

Both of Farsetia burtonae and Erucaria cakiloidea were recorded in alluvial and rocky
environments. Farsetia burtonae occurs in silty plains, and rocky substrates with variable soil
types (Lange et al., 2022). These soils contain fine particles that retain more moisture than
sandy soils but have high density, which limits root penetration (Salariato et al., 2022). Such
specialized survival strategies enable Farsetia burtonae to thrive in compacted soils, as it
grows well in wet conditions (Rhida and Twaij, 2021). Erucaria cakiloidea occupies habitats
with specific ecological conditions, being endemic to areas that are not accessible.

The distinct ecological niches of Arabis auriculata, A. hirsuta, Evysimum cuspidatum, and
Erysimum aucherianum showcase the wide ecological adaptability of the Brassicaceae family
species. Since Arabis auriculata thrives in desert conditions, the arid and semi-arid
environment provides the best conditions for growth in gypsum-rich, rocky locations. These
species can survive in the harsh environments of gypsum soil because they can regulate the
gypsum soil elements with high alkalinity levels and low nutrient values (Rhida and Twaij,
2021). Arabis hirsuta is distributed in rocky soil and soils that are disturbed and do not face
intense competition for resources. As a member of the Brassicaceae family, Erysimum
cuspidatum is mainly adapted to loamy and rocky conditions and performs well in moderately
fertile sites with favorable drainage patterns. Erysimum aucherianum grows well in limestone
soils because it is a plant adapted to grow in alkaline rock substrates that provide moderate
water holding capacity and good drainage (Rhida and Twaij, 2021). The family Brassicaceae
is versatile owing to the plant members' ability to adapt to various environmental settings,
from stony mineral grounds to well-drained moist soil (Mutlu, 2010).

Geographical distribution patterns of studied species

Each Brassicaceae variety in Iraq adapts perfectly to its native habitats. Descurainia sophia
can be found in Al-Anbar and other regions such as Baghdad, Diyala, and Al-Basrah. These
districts show semi-desert environmental conditions with habitats influenced by
anthropogenic activities (Al-Saadi et al., 2019). Descurainia sophia is seen to be most
successful in disturbed habitats, as stated by Raza et al. (2020), because it prefers areas that
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humans have altered. It is found in Baghdad during both rainy and dry seasons. It grows in
several habitats, including sandy hills and river gardens.

Across both lowland and upland areas in Iraq, it was observed that Rorippa amphibia
occurs in Basrah, Al-Muthanna, and Maysan, where the climate changes with altitude. Its
preferred natural habitats are loamy soils with rocks and sand (Ren ef al., 2020). It grows best
in waterlogged riverbed and wetland areas of Al-Muthanna, as the soil conditions here are
most suitable for this plant. Barbaria vulgaris and Barbaria plantaginea inhabit different
locations in Iraq, spanning Al-Muthanna, Maysan, Al-Anbar, and Diyala. The regions with flat
plains and rocky hills experience harsh dry heat for extended periods (Al-Dulaimi, 2023). The
plants prosper best in rock formations because they thrive without competition from other
plants.

Eucledum syriacum is found in five different regions including An-Najaf, Maysan, Babil,
Baghdad, and Diyala. It prefers loamy soils of medium fertility. This area combines dry flat
terrain and rolling slopes, allowing plants to survive in moderate dry land with adequate
drainage systems. Despite urban development, Fucledum syriacum continues to grow in
Baghdad, where suitable habitats remain (Warwick et al., 2006).

Populations of Farsetia aegyptica exist in regions, such as Al-Muthanna, Diyala, Baghdad,
and Salah ad-Din. It grows best at coastlines and in field areas in sandy or loamy soil
environments (Al-Joboury and Zurgany, 2024). These plant species live naturally in dry
environments because they grow best in the selected regions. The districts of Al-Muthanna
and Diyala experience regular droughts because they receive only limited rainfall. While
Erucaria hispanica populations are found in An-Najaf, Dhi Qar, Wasit, Diyala, and Al-Anbar
provinces. In this study, specimens of E. hispanica were collected during field trips conducted
from February to May 2025. E. hispanica grows well on sandy mountain soils of Wasit and
Diyala (Warwick et al., 2006). The specimens collected from Anbar were obtained from a site
located 45 km west of Ramadi. It adjusts to unpredictable moisture changes that help it gather
water during wet seasons, and then survive through dry times. Plant distribution research
reveals that these species settle in rain-dependent areas with irregular rainfall (Sahar et. al.,
2019). The distributions of various species are mapped according to the symbols of districts of
Iraq in Townsend and Guest (1980) (Map 1).
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Map (1). Mapping of species in Iraq. [1.Descurainia sophia, 2. Rorippa amphibian, 3.
Barbaria vulgaris, 4. B. plantaginea, 5. Farsetia aegyptica, 6. F. burtonae, 7.
Eucledum syriacum, 8. Erucaria hispanica, 9. E. cakiloidea, 10. Faibiga
macrocarpa,11. Strigosella grandiflora, 12. Plagioloba crenulate, 13. Arabis
auriculata, 14. A. hirsute, 15. Erysimum cuspidatum, 16. E. aucherianum].

Farsetia burtonae and Erucaria cakiloidea plants grow best in soil types of Diyala districts,
which consist of silt plains and rocky surfaces. The distinct moisture-variable habitats
encouraged particular species to develop adaptations to this ecosystem (Byrne et al., 2017).
Silty soils allow Farsetia burtonae to keep more water because sandy soils quickly absorb
water. The combination of these regions and their rocky, dry terrain in An-Najaf, Al-Muthanna,
Maysan, and Ninawa enables Fibigia macrocarpa to thrive. Scientific research by Salariato et
al. (2022) demonstrates that plant growth is limited in limestone soil regions because these
areas lack essential plant nutrients (Al-Saadi et al., 2019). Fibigia macrocarpa has unique
survival methods that allow it to grow successfully in areas with limited water and nutrient
supplies. Strigosella grandiflora grows in many districts in Al-Muthanna, Dhi Qar, and Salah
ad-Din provinces, which have a high environmental diversity that has helped many genera
spread in these areas, particularly in sandy and rocky soils (Abdullah ef al., 2019).

Species like Arabis auriculata, A. hirsuta, Plagioloba crenulata, Erysimum cuspidatum,
and E. aucherianum occur in different natural environments in Iraq. In northern and central
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Iraq, Plagioloba crenulata is commonly found on rocky land and soil subtypes, particularly
around Al-Mosul, Al-Fallujah, Baghdad and Diyala (Hashim et al., 2023). Arabis auriculata
grows well in stony areas with high levels of gypsum, like An-Najaf, where it has developed
successful drought tolerance (Al-Shehbaz et al., 2006). Arabis hirsuta thrives on well-drained,
dry soils and prefers rocky landscapes, especially in Diyala Province.

The Brassicaceae family member Erysimum cuspidatum is found in Erbil Province, while
Erysimum aucherianum thrives on limestone soils throughout northern and central Iraq,
especially in Mosul and Muthanna. In general, these provinces provide a rich and diverse
environment that support the spread of many types of this family whether it is economic,
medical or otherwise (Moussa et al., 2015). Plate (2) shows the herbarium specimen,
including an older preserved specimen alongside a newly collected specimen.

Plate (2): (A) Old herbarium specimen of Erysimum sp., (B) Newly collected spec1men_
of Erucaria sp. [Photo by Fatin H. Al-Dulaimi].

CONCLUSIONS

The study findings describe the distribution of sixteen wild Brassicaceae species across
various Iraqi districts. These species thrive in rocky limestone formations and sandy and
loamy soils. These plants spread across different climate zones because they can tolerate dry
and semi-arid conditions. Researchers examined preserved plant specimens in herbaria to
assess the distribution of Brassicaceae family across Iraq. The study results enhance the
botanical knowledge and allow further exploration Brassicaceae species throughout Iraq. The
results contribute to botanical knowledge in Iraq and help understand the ecological habits
and potential agricultural value of these plants. Researchers recommend conducting further
studies to evaluate the environmental benefits or harms of these wild species and to control
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those factors that may threaten ecological diversity due to the species’ wide environmental
tolerance.
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Barbarea vulgarisW.T. Aiton (1812)
Barbarea plantagineaDC. (1821)
Farsetia aegyptia Turra (1765)
Farsetia burtoniae Oliv. (1880)
Euclidium syriacum (L) W.T. Aiton (1812)
Erucaria hispanica(L.) Druce (1914)
Erucaria cakiloidea (DC.) O.E.Schulz. (1916)
Fibigia macrocarpa (Boiss.) Boiss. (1867)
Strigosella grandiflora (Bunge) Botsch. (1972)
Plagioloba crenulata (DC.) German D.A. (2021)
Arabis auriculatalam. (1783)
Arabis hirsuta(L.) Scop. (1771)
Erysimum cuspidarum (M.Bieb) DC. (1821)

Erysimum aucherianum).Gay, (1842).
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