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An alien plant refers to a species that was introduced either deliberately or
accidentally by humans. An invasive alien species (IAS) is a naturalized plant
that produces reproductive offspring, often in very large numbers, at
considerable distances from parent plants and negatively affects environmental
and socio-economic aspects. These species have a detrimental impact on
agricultural and non-agricultural ecosystem components. In this research, 14
alien weeds were examined regarding their current distribution, invasive status,
and germination responses to various factors, including temperature, drought,
salinity, soil acidity, and planting depth. The findings indicated that, from the
14 species, four were identified as invasive species in the northern parts of Iran,
while the remaining species were naturalized. Certain species, including
Amaranthus  retroflexus and Amaranthus blitoides, exhibit a broader
distribution across the country, which can be attributed to their prolonged
historical presence in Iran. The majority of the studied species (64%) prefer
higher temperature ranges and cause problems in summer crop fields, and due
to their higher presence in northern cities, the farms in these regions are more
affected. Amaranthus retroflexus and A. hybridus showed the highest tolerance
(>1 MPa) to drought stress compared to other species. Three species showed
the lowest tolerance to salinity at the germination stage (<6 dS/m). The
findings regarding planting depth indicated that 57% of species had better
emergence at depths less than four cm. Therefore, it is necessary to employ
tillage operations and mulch application at greater depths and in larger
volumes, respectively. Monitoring the early growth of these species under
natural conditions can provide more reliable results regarding their response to
environmental stresses, especially if the goal is to investigate their distribution
potential in different climates or to predict their response to a reduction in
precipitation.
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Table 1. Alien weeds examined in this study and their main characteristics.

Scientific name Common family Life cycle Invasion Origin Year of
name status (POWO) record
Abutilon theophrasti Velvetleaf Malvaceae Annual Naturalized Central Asia 1867
Medik. to China
Amaranthus blitoides ~ Prostrate Amaranthaceae Annual Naturalized Central & E. 1972
S.Watson. pigweed Central
U.S.A
Amaranthus Red-rooted Amaranthaceae Annual Naturalized Mexico 1407
retroflexus L. pigweed
Amaranthus hybridus ~ smooth Amaranthaceae Annual Naturalized S. Ontario to 1972
L. pigweed W. South
America
Ambrosia Perennial Asteraceae Perennial Invasive N. &S. 2016
psilostachya DC. ragweed America.
Cuscuta Field dodder Convolvulaceae Annual Naturalized N. America, 1983
campestris Yunck. Caribbean.
W. South
America.
Datura innoxia Mill. Pricklyburr Solanaceae perennial Naturalized Arizona to 1988
Texas and
Mexico
Echinochloa Early Poaceae Annual Naturalized S. Russian 2000
oryzicola (Vasinger) barnyard Far East to
Vasinger. grass China
Euphorbia Wild Euphorbiaceae Annual Invasive Tropical & 2004
heterophylla L. poinsettia Subtropical
America
Euphorbia maculata Spotted Euphorbiaceae Annual Invasive SE. Canada 2008
L. Spurge to Belize,
Cuba,
Bahamas.
Ipomoea hederacea Ivy-leaved Convolvulaceae Annual Invasive Mexico 2008
Jacq. morning
glory
Ipomoea lacunosa L. White Convolvulaceae Annual Naturalized Central & E. 2018
morning- US.A
glory
Ipomoea purpurea Common Convolvulaceae Annual Naturalized Tropical & 2002
(L.) Roth. morning- Subtropical
glory America
Physalis angulata L. Wwild Solanaceae Annual Naturalized Tropical & 2011
gooseberry Subtropical

America
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Figure 3. Alien weeds and their response to drought stress (MPa) at the germination stage.
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Figure 4. The response of alien weeds to salinity stress (dS/m) at the germination

stage.
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Figure 5. The response of alien weeds to burial depth (4mbrosia data related to its rhizome emergence response).
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