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Based on the field surveys conducted in farms and
prairies across the Western Desert District of Iraq
from 1993 to 2023. which aimed to collect wild plant
species and weeds; the study concluded to identify
increasing wild plant species based on the
geographic distribution and numerical density of
species in general in this district. According to the
ancient Iraqi Flora, and what was recorded during
the current study, it resulted in the registration of 41
plant species rapidly spreading and increasing
despite the environmental conditions variations and
climate changes in the study area. These species
were distributed among 13 plant families, with eight
species distinguishing the Amaranthaceae and
Asteraceae  families by 19.5% each. The
Brassicaceae and Poaceae families followed with
five species each, with a percentage of 12.0%. The
Fabaceae family included four species (9.7%), the
Polygonaceae family had three species (7.3%), and
the Malvaceae family only had two species (4.8%),
while the rest of the six families were represented by
a single species each, with a percentage of 2.4%. To
ensure the modernity and acceptability of names in
the scientific community, the study checked the
names of all species to adopt those accepted
globally, revealing nine species with synonymous
scientific names. The information concerning all
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species was tabulated by mentioning the families
they belong to, common names, plant habits, and
duration. By referring back to the history of species
in terms of their original environmental habitat or
origin at the global level, it became clear that 36
species (87.8%) are native plant species in lIraqg,
while the remaining five species are non-native or
introduced, accounting for 12.2%. This study
considered that some of these species had exceeded
the increase stage by invading agricultural fields and
marginal lands to become invasive plants,
represented by the Atriplex tatarica, Prosopis
juliflora, and Solanum elaeagnifolium.

Keywords: Wild plants, Weeds, Increasing species, Invasive plants, Western Desert.
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Introduction

Environmental factors and geographical differences are natural influences that
affect the distribution of plant species, whether as individuals or population groups.
These factors appear interconnected, led by high temperatures, rainfall, humidity, light
intensity, soil type, winds, elevation above sea level, and other factors in which human
and animal activity may play a role. This diversity may be beneficial or detrimental,
with its general increase or decrease (22). It is well established that plant biodiversity
is greatly influenced by the nature of the area under study. The Western Desert District
(DWD), with its vast expanses, lies within the Saharo-Sindian Region, where the short
winter (growing season) and long summer are evident, a major factor in the
environmental degradation of plants in general (13). In addition, there is a difference
in elevation above sea level, which ranges from 28 m near Lake Razzaza to 930 m at
the Iragi-Jordanian-Saudi triangle, represented by Mount Anazah (Figure 1). This vast
province of Irag has not received the required level of recent field attention for studying
plant diversity, as has the other provinces in the mountainous region (Amadiya
Province (MAM), Rawanduz Province (MRO), Sulaymaniyah Province (MSU), and
Mount Sinjar Province (MJS). The Geographic Distribution Bulletin (3), in which Al-
Rawi noted the presence of 390 wild plants in this province, and the Encyclopedia of
Lowlands in Irag (23), which was published in only one volume. It must be noted,
therefore, that this period, which extended for decades, witnessed many changes in the
vegetation cover, both quantitatively and qualitatively, with increases or decreases, the
decline of some species to the point of complete disappearance from the region, or the
emergence of new species across Iraq and the province. One study showed a sharp
decline during this period in 12 wild species in the same province (19), while other
studies recorded the spread of new species in Irag, such as Astragalus vogelii (Webb)
Bornm (18). As is known, the degree of plant diversity is not commensurate with the
size of this province, which is considered one of the modest provinces in terms of the
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number of plant species and their numerical density, except in some of its regions,
especially in rainy years, which result in a distinct plant cover (2).

Figure 1: A complete physiographic map of Iraq showing the geographical
regions and provinces and a map of the Western Desert District as part of Iraqg.
Adapted from (13).

This province is home to native wild species, meaning they have evolved,
developed, and adapted to live in this environment as their primary habitat thousands
of years ago. Other species are called non-native or introduced species, which have
never existed historically in the region they now inhabit. Instead, they were introduced
randomly, directly, or as a result of human activities (5). The species most harmful to
the environment are invasive plants, which are non-native species but possess special
characteristics that make them superior to the species initially present in that
environment. These characteristics include their rapid growth and spread without
exposure to consumers (poisonous or unpalatable plants for animals and humans) and

599



Anbar J. Agric. Sci., Vol. (23) No. (1), 2025. ISSN: 1992-7479 E-ISSN: 2617-6211

their tolerance to various environmental changes. They compete with and hinder the
growth of native plants, resulting in economic, environmental, and health damage (6).
Despite the efforts made by the Iraqi National Herbarium, represented by two recent
publications (15 and 16) that focused on the vegetation cover in the lowlands of Iraq,
the Western Desert Province has not had a share of this. Through field trips, both past
and present, during the rainy and dry years between 1993 and 2023, covering a wide
range of areas in the Western Desert District of Iraq, ideas and observations emerged
regarding plant diversity, with some species proliferating at the expense of others. This
study conducted a historical and field review of the plant species identified by this
study as increasing in the province based on a series of years of comparisons. The
geographic distribution of the species was based on previously collected samples and
indicated by the Iragi flora, while the recent geographic distributions revealed by the
study were compared and adopted as realistic results. Therefore, this study aimed to
identify the increasing wild plant species, providing a clearer and more up-to-date
picture of the vegetation cover of increasing and invasive species in the Western Desert
of Iraq.

Materials and Methods

Dozens (90-100) field trips were conducted in most locations within the Western
Desert District of Iraq over the past three decades (1993-2023), during different seasons
each year to ensure the collection of annual species in the spring and perennial species
in the other seasons (summer, autumn, and winter). The plant species included in this
study were collected as growing species after being identified based on all old and new
versions of the Iraqi Flora. The necessary steps were followed, including pressing them
using wooden presses, cardboard, and drying paper for 8-12 days, depending on the
collection season. Electrical (photochemical) drying was used to prevent fungal decay.
These samples were mounted on thick paper (files) with an information card containing
the internationally accepted scientific name according to recent publications and
international name-checking bulletins (12 and 24), the names of the botanical families,
the date of collection, the area of collection, and the names of the collectors. With some
environmental observations such as habitat, elevation above sea level, and taking
photographs of the species in the field whenever possible and within security
requirements, especially in areas with a military character or populated areas, as well
asinrural areas, large farms, and fields adjacent to residential areas along the Euphrates
River, among other observations encountered in this study. In order to develop accurate
scientific explanations for the increase shown by these species and their success, this
study was diligent in recording all environmental observations and information for
each location visited in order to determine the reasons for the increase, which were
represented by a mixture of environmental factors, as a natural factor with the role of
human and animal factors, in addition to the behavior of the plant and its adaptation to
these factors. Plant samples were deposited at a rate of 3-5 typical plant samples for
each of the 41 species in the Anbar University Herbarium under numbers 5973-6135,
confirming the species identification process before depositing. The study also focused
on developing a map of the geographical distribution of all species, which became part
of the Western Desert District. After being rare (according to the Iraqgi flora), or its
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presence in the province was not indicated by any scientific source three decades ago,
the study relied on all volumes of the Iraqi flora in order to compare the species
mentioned therein with what is present in the study area currently, which was
represented by the third volume (29) on the legume family (Fabaceae), and the fourth
volume in its two parts (27 and 28), which includes the mustard family (Brassicaceae),
the mallow family (Malvaceae), and the tamarisk family (Tamaricaceae). The fifth
volume in its two parts (9 and 10), which includes the cockscomb family
(Amaranthaceae), the rhubarb family (Polygonaceae), the spring family (Primulaceae),
and the umbel family (Apiaceae). The sixth volume (11) is on the Asteraceae family.
Finally, the ninth volume (26) is on the Poaceae family and the lowland flora of Iraq
(23).

Results and Discussion

After field trips throughout the Western Desert District over the past three decades,
this study identified 41 wild or bush plant species that have significantly increased.
These species had previously grown at varying levels in terms of their geographical
distribution and extent, ranging from non-existent to rare, limited to a single area, or
limited in number (three to four locations), and perhaps common in the desert regions
of Irag in general. However, recent years have demonstrated the absence of this
variation among species in terms of distribution, numbers, and density of individuals
within each species. It has become clear that all the aforementioned species have
undoubtedly entered the increasing species stage, and this is the most important result
of this study, which was confirmed based on the trips and the resulting consolidation
of all basic information related to these species. After a comprehensive review of them
through modern scientific sources, the study carefully adopted internationally accepted
scientific names (12 and 24). The study included the common and most commonly
used names of the species. The species that were characterized by being under shrubs
numbered nine, representing 22%, while only two species were distinguished by their
shrubby nature, representing 5%.

Regarding plant permanence, the largest share was for annual species, which
amounted to 25 species, representing 61%. The remaining species (16 species) were
perennial, representing 39%. The names of the plant families these species belong to
were added and arranged alphabetically (Table 1).
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Table 1: Extended-plant species, including their families and common names,
and sustainability.

No. FAMILY o cies Common Name Habit and duration

AMARANTHACEAE

1. Amaranthus graecizans L. ABU AREEF Herb-Annual

2. Amaranthus viridis L. AREEF AL-DEEK Herb-Annual

3. Atriplex tatarica L. RUGUL NAIEM Herb-Annual

4, Caroxylon cyclophyllum (Baker) Akhani KHUTHRAF Subshrub-perennial

5. Caroxylon imbricatum (Forssk.) Moq. KHUTHRAF Subshrub-perennial

6. Chenopodiastrum murale (L.) Fuentes RUGAILAH Herb-Annual

7. Chenopodium album L. RIMRAM Herb-Annual
ABYADH

8 Suaeda aegyptica (Hassela.) Zohary QALLAAM Subshrub-Annual

APIACEAE

9. Ammi majus L. ZIND AL-AROOS Herb-Annual

ASTERACEAE

10.  Carduus pycnocephalus L. THAYL AL- Herb-Annual
KALBAA

11 Carthamus oxyacanthus M. Bieb. KASOOB Subshrub-Annual
ASFAAR

12.  Cichorium intybus L. HINDIBAA Herb-perennial
ZARQAA

13.  Erigeron bonariensis L. THUAL AL- Herb-Annual

THEEB

14.  Lactuca serrula L. KHAS AL-BAR Herb-Annual

15.  Launaea nudicaulis (L.) Hook. F. HAUWAH Herb-perennial

16.  Silybum marianum (L.) Gaertn. KULAGAN Herb- Biennial

17.  Sonchus oleraceus L. MURREER Herb-Annual

BRASSICACEAE

18.  Diplotaxis harra ( Forssk.) Boiss. KHAFAJ Herb-perennial

19.  Eruca vesicaria (L.) Cav. JIRJEER BARRE Herb-Annual

20.  Mutarda arvensis (L.) D. German KHARDAL Herb-Annual

21.  Neotorularia torulosa (Desf.) Hedge HASAR Herb-Annual

22, Sisymbrium irio L. HUWERLAH Herb-Annual

CONVOLVULACEAE

23.  Convolvulus arvensis L. MUDEED Herb-perennial

FABACEAE

24.  Alhagi graecorum Boiss. AAGOOL Subshrub-perennial

25.  Melilotus indicus (L.) All NAFIL Herb-Annual

26.  Prosopis farcta (Banks) J. Macbr. KHARNOOB Subshrub-perennial

27.  Prosopis juliflora (Sw.) DC. AL-GAAF Shrub-perennial

MALVACEAE

28.  Corchorus trilocularis L. MULOUKHEAYH Subshrub-Annual

BARREIAH

29.  Malva parviflora L. KHUBBAZ Herb-Annual

POACEAE

30.  Imperata cylindrica (L.) Raeusch. HALFAH Herb-perennial

31.  Lolium rigidum Gaudin HUNEEDAH Herb-Annual

32.  Lolium temulentum L. RUETAH Herb-Annual

33.  Phragmites australis (Cav.) Trin QASSAB Herb-perennial

34.  Sorgham halepense (L.) Pers. SIFRENDAH Herb-perennial
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POLYGONACEAE

35.  Polygonum aviculare L. QURDHAB Herb-perennial

36.  Rumex crispus L. HUMEEDH Herb-perennial
ASFAR

37.  Rumex vesicarius L. HUMEEDH Herb-Annual

PRIMULACEAE

38.  Lysimachia arvensis (L.) U. Manns RUMAIMENAH Herb-Annual

SOLANACEAE

39.  Solanum elaeagnifolium Cav. BATHINJAN Subshrub-perennial
BAREE

TAMARICACEAE

40.  Tamarix aucheriana (Decne.) Baum TURFAH Shrub-perennial

ZYGOPHYLLACEAE

41.  Zygophyllum coccineum L. KHANNAG AL- Subshrub-perennial
DAJJAJ

Given the vast area of the Western Desert District, which constitutes 30% of Iraq's
area, it is essential to divide it according to regional names. This is what the current
study has done, dealing with eight regions identified on the map (Figure 2), assigning
each region a number and a name to illustrate the geographic distribution of species
accurately. Accordingly, the current study has carefully reviewed species distribution
in this province based on three basic scientific sources: the Bulletin on the
Geographical Distribution of Wild Plants in Irag (3), which summarized previous
studies. In addition, it relied on existing plant samples in the Iraqi National Herbarium.
This bulletin included a mention of the names of the provinces in which each species
is distributed, which was referred to in this study for comparison, noting that this
bulletin was issued in 1964.
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Figure 2: Map of the Western Desert District of Iraqg, adapted from (13). The
numbers and names of the regions are shown:

1. Al-Walaj region 2. Al-Manaiyyat region
3. Muhayyur region 4. Al-Tabaat region

5. Al-Nukhaib region 6. Al-Akhdar region

7. Al-Razzazah region 8. Al-Lasaf region

The second source (23) was the Iraqi flora of the lowlands of Irag, which includes
this DWD district (the current study area). The third source was the Iraqi flora (1968-
1980), which is considered one of the most important local sources of diversity.
However, the status of each of these species was examined and distributed on the map
to enable us to compare with the numbers of the areas in which each species is
distributed according to what was mentioned in the aforementioned sources. This
information was also included in a special table, followed by a field specific to the
current study showing the distribution of species in the district (Table 2).
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Table 2: Comparison between ancient scientific sources and the current study

showing the distribution of plant species in the Western Desert District.

NO. SPECIES j , & o o CURRENT
oS % o z . STUDY
oo o = )
A= A < a < =
22a% 223 S 3
== O <= S
O =z = = é a
SZ2f SR S
TRl = =
1. Amaranthus graecizans » 3 3 1,2,3,4,5,6,7,8
2. Amaranthus viridis & 3 3 1,2,3,5,6,7,8
3. Atriplex tatarica @ 6 5 1,2,3,4,5,6,7,8
4. Caroxylon cyclophyllum & ° 6 1,2,3,4,5,6,7,8
5. Caroxylon imbricatum & 2 6,7 1,2,3,4,5,6,7,8
6. Chenopodiastrum murale & 3 3 1,2,3,4,5,6,7,8
7o Chenopodium album ° ° ° 2,3,6,7,8
8 Suaeda aegyptica L) 7 6 2,3,6,7,8
9. Ammi majus ° 2,3 ° 1,2,3,4,5,6,7,8
10. Carduus pycnocephalus & ° 2,3,5,6 1,2,3,4,5,6,7,8
11. Carthamus oxyacanthus ° ° ° 1,2,3,4,6,7,8
12. Cichorium intybus ° ° ° 2,3,6,7,8
13.  Erigeron bonariensis ° 3 ° 1,2,3,4,5,6,7,8
14.  Lactuca serrula ° 2 ° 1,2,3,4,5,6,7,8
15.  Launaea nudicaulis @ ° 2,3,5,6,8 1,2,3,4,5,6,7,8
16.  Silybum marianum ° ° ° 2,3,6,7,8
17.  Sonchus oleraceus ° 1,2,3 2,3 1,2,3,4,5,6,7,8
18.  Diplotaxis harra & ° 1,2,4,5,6,8 1,2,3,4,5,6,7,8
19.  Eruca vesicaria ° ° ° 1,2,3,4,5,6,7,8
20.  Mutarda arvensis ° ° ° 2,3,6,7,8
21.  Neotorularia torulosa & 1 1,2,3,4,5,6,8 1,2,3,4,5,6,7,8
22.  Sisymbrium irio ° 8 2,3,6,8 1,2,3,4,5,6,7,8
23.  Convolvulus arvensis ° ° ° 1,2,3,4,5,6,7,8
24.  Alhagi graecorum & 7 6 1,2,3,4,5,6,7,8
25.  Melilotus indicus & 3,7 3,7,8 1,2,3,4,5,6,7,8
26.  Prosopis farcta & 7 6 1,2,3,4,5,6,7,8
27.  Prosopis juliflora ° ° ° 2,3,5,6,7,8
28.  Corchorus trilocularis ° ° ° 2,3,6,7,8
29.  Malva parviflora & 5,7 2,3,6,7,8 1,2,3,4,5,6,7,8
30.  Imperata cylindrica & 7 8 1,2,3,4,5,6,7,8
31.  Lolium rigidum & 2 2,3 1,2,3,4,5,6,7,8
32.  Lolium temulentum L) 2 8 1,2,3,4,5,6,7,8
33.  Phragmites australis & 7 2,37 1,2,3,4,5,6,7,8
34.  Sorgham nalepense ° ° ° 2,3,6,7,8
35.  Polygonum aviculare ° ° 5 1,2,3,4,5,6,7,8
36.  Rumex crispus ° ° ° 2,3,6,7,8
37.  Rumex vesicarius » 3,5 2 1,2,3,4,5,6,7,8
38.  Lysimachia arvensis ° ° 3,6 1,2,3,4,6,7,8
39.  Solanum elaeagnifolium ° ° ° 1,2,3,4,5,6,7,8
40. Tamarix aucheriana & ° 3,6,7,8 1,2,3,4,5,6,7,8
41.  Zygophyllum coccineum & 3,7,8 2,3,5,6,7,8 1,2,3,4,5,6,7,8
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These following signs mean:
% : The species is present in the Western Desert District.
e: No species in the western Desert District.
Numbers 1 to 8 refer to the numbers of the regions shown on the map (Fig. 2).

One of the important results of this study is the recording of 14 species in this
province. These three sources had not previously mentioned them in the province but
indicated their presence in other provinces within the mountainous region of Iraq or
the alluvial plain area. This indicates the potential for these species to expand their
distribution and spread in this province. The species that came under the sequences 7,
9,11, 12, 13, 16, 19, 20, 23, 27, 28, 34, 36, 39 mentioned in the previous table. The
current study has proven the distribution of these species in at least five regions, while
others were distributed in 6, 7, or 8 regions.

Meanwhile, three species (17, 35 and 38) were mentioned only in the Iraqi flora,
and they currently enjoy a wide geographical distribution ranging between 6-8 regions.
At the same time, the current study indicated their presence in all regions and under
sequences 4, 22, and 40. This indicates that the species continuously migrate and may
adapt to a new environment if its harsh conditions flourish and increase if the new
environmental conditions are suitable and encouraging (30). Hence, it is clear that at
least 20 species have been added to this province during the past three decades, while
the remaining 21 species have been able to increase their spread and distribution.
Although the presence of the species in the Western Sahara province was indicated in
some of the aforementioned sources, the distribution may be in only one location, as
was mentioned with the species Amaranthus graecizans. The second source (23) and
the third source (9) indicated their presence only in the Hit area, located within region
3. There are other species, such as Suaeda aegyptica, whose three sources indicated its
presence only in the Salt Sea near the Shathatha area, while today, it is in five regions
and at high density, especially in lands with high humidity and salinity. It should be
noted that some of the species under study are initially broadly distributed plants, such
as Diplotaxis harra, Malva parviflora, Neotorularia torulosa, and Zygophyllum
coccineum. Despite their relatively average density, they have emerged during the
current study as very large population groups, whether in prairies and valleys, thriving
due to rainfall, or existing in thickets near agricultural lands, neglected lands, and
highways, where water pools, streams, and irrigation ditches gather, and even on the
outskirts of cities, public parks, and other areas. As for the species that have surpassed
the stage of increase to reach the stage of invasive plants, represented by the species
Solanum elaeagnifolium, Prosopis juliflora, and Atriplex tatarica, the direct increase in
geographical distribution areas and the high population density are what make the plant
an invasive species, not hindered by natural borders such as rivers or artificial ones
such as cities and others (4 and 7). This characteristic has several causes, including
rapid growth, the ability to reproduce quickly and successfully, the ability to spread
and move quickly, and the ability to withstand a wide range of environmental
conditions and adapt easily.
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Plate 1: Identification photographs of wild plant species growing in the Western
Desert District of Iraq.

1. Amaranthus graecizans 2. Amaranthus viridis 3. Atriplex tatarica

4. Caroxylon 5. Caroxylon imbricatum 6. Chenopodiastrum
cyclophyllum murale

7. Chenopodium album 8. Suaeda aegyptica 9. Ammi majus

10. Carduus pycnocephalus  11. Carthamus oxyacanthus 12. Cichorium intybus
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Plate 2: Identification photographs of wild plant species growing in the Western
Desert District of Iraq.

1. Erigeron bonariensis 2. Lactuca serrula 3. Launaea nudicaulis
4. Silybium marianum 5. Sonchus oleraceus 6. Diplotaxis harra

7. Eruca vesicaria 8. Mutarda arvensis 9. Neotorularia torulosa
10. Sisymbrium irio 11. Convolvulus arvensis 12. Alhagi graecorum
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Plate 3: Identification photographs of wild plant species growing in the Western
Desert District of Iraq.

Melilotus indicus 2. Prosopis farcta 3. Prosopis juliflora
4. Corchorus trilocularis 5. Malva parviflora 6. Imperata cylindrica
Lolium rigidum 8. Lolium temulentum 9. Phragmites australis
10. Sorgham nalepense 11. Polygonum aviculare 12. Rumex crispus
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Plate 3: Identification photographs of wild plant species growing in the Western
Desert District of Iraq.

1. Rumex vesicarius 2. Lysimachia arvensis 3. Solanum elaeagnifolium
4. Tamarix aucheriana 5. Zygophyllum coccineum
Conclusions

The results of this study indicate that environmental changes, whether caused by
climate or human activity, have led to the increased spread of some wild plant species
in the Western Desert of Iraq, while others have become invasive. This research
highlights the need to monitor these species, such as Atriplex tatarica, Prosopis
juliflora, and Solanum elaeagnifolium, particularly invasive species that may
negatively impact biodiversity and local ecosystems. Based on the findings, the study
recommends implementing regular monitoring programs and collaboration between
research and environmental institutions to develop effective strategies for managing
invasive species and ensuring the preservation of ecological balance in the region.
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