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The success of a weed’s biological pathway is dependent on several factors including the
mechanism(s) of dispersal, longevity of seeds in the soil seed bank, adaptation to varying
environmental conditions and, competitive and reproductive abilities. In Near East barley, some races
can be identified as wild but in other races wild and weed forms are confounded. Wild barley has
wider distribution than the wild wheat and is spread over a wide area in the East Mediterranean basin
and West Asiatic countries. In the Fertile Crescent countries, Hordeum spontaneum occupies a whole
array of secondary man-made habitats. Invasive weeds possess a variety of characteristics that
enable them to disperse rapidly into new areas. A variety of both aboveground and belowground plant
traits can be used for identifying invasive species. Wild barley has some considerable traits including
high genetic variation, high allelopathic potential, high relative growth rate, root characteristics, high
competitive abilities and, became an invasive species in many habitats of Iran. Further studies are

essential to evaluate the other mechanism(s) of invasiveness of wild barley in alien environment.

Key words: Wild barley, Hordeum spontaneum, habitat, distribution, invasive weed.

INTRODUCTION

As a result of the importance of weeds to agriculture and
their probable roles in plant domestication, definition of
weed is important. Some of the current definitions used
in agronomic instruction, such as "a weed is a plant that
does more harm than good", are clearly inadequate. A
weed is much more than that, but, the implications of the
term have changed over the years (Harlan, 1975).
Harlan and de Wet (1965) defined weed as "a generally
unwanted organism that thrive in habitats disturbed by
man". Man has probably always caused some
disturbance of habitats. Before he knew how to
manipulate fire, man's disturbances were probably very
minor and more or less limited to the vicinity of cave or
camp. After he began to use the fire deliberately after
the vegetation, his disturbances were more widespread
and more intense. Still, his set fires were relatively
causal compared to the habitats he created after
developing an effective agriculture in which whole
landscapes were churned up and entire floras destroyed
and replaced by new vegetation. The species adapted to

the new, artificial habitats are mostly crops or weeds.
Because both are adapted to the same habitats,
however, practices that tend to favor crops also tend to
favor weeds.

Some crops undoubtedly originated from weed
progenitors and some crops have degenerated into
weed races. The evolution of weeds often parallels the
evolution of crops and the same principles apply to both.
Both weeds and crops often begin with a common
progenitor, as in those complexes where each crop has
a companion weed. There are weed and cultivated races
of wheat, barley, sorghum, rice, oats, pearl millet, potato,
tomato, pepper, sunflower, carrot, radish, lettuce, and
many others (Klingman and Ashton, 1982). In Near
Eastern barley, some races can be identified as wild, but
in other races wild and weed forms are confounded.
There is a small wadi race that appear to be truly wild.
In more mesophytic races of barley, however, it is
difficult to distinguish the weed from the wild
(Harlan,1975).



Effects of seed dormancy on longevity of weed
seeds

Seed dormancy, a major adaptive trait in plants
facilitates the survival of weeds and provides resistance
to preharvest sprouting in members of Poaceae family.
Most weeds are able to germinate throughout the
growing season and that is an important reason why
they are successful, though each individual will
experience different success (Gutterman and Nevo,
1993). Seeds exhibiting dormancy usually have to
experience periods of favorable environmental
conditions during a period called “after-ripening”. After-
ripening is a process whereby seeds are gradually able
to germinate over a broad range of conditions (Baskin
and Baskin, 1987). Hamidi et al. (2011a) showed that
the major factor of seed dormancy in Hordeum
spontaneum is glumellae. In fact, glumellae have either
physical or chemical effects on the germination of
caryopses and finally, on the longevity of this species in
the soil seed bank.

H. spontaneum as an ancestor of H. vulgare

It is clear now that only a single genuinely wild species
of barley is closely related to the various cultivated
barley forms, and should be regarded as their sole
ancestor. This is two-row brittle H. spontaneum. This
plant has the same chromosome number as cultivated
barley, H. vulgare. Both are diploid (2n = 14), hybrids
between them are fully fertile and show regular pairing in
meiosis. From a genetic point of view, H. spontaneum
and various forms of cultivated barley did not diverge to
the extent of representing fully independent, separated
species (Harlan, 1966).

H. spontaneum distribution

Wild barley shows wider distribution than the wild
wheats. It is spread over a wide area in the East
Mediterranean basin and West Asiatic countries,
penetrating east as far as Turkmenia and Afghanistan.
Wild barley occupies, at present, both primary and
segetal, man-made habitats. Its distribution center lies in
the Fertile Crescent Belt, that is, in a wide arc, stating
from Palestine and Transjordan in the south-west,
stretching north towards South Turkey, and bending
south-east towards Iraqi Kurdestan and South-west Iran.
In this general area, and only here, H. spontaneum is
massively and continuously spread over primary
habitats. It constitutes an important annual component of
open formations, and is particularly common in the
summer-dry belt of the deciduous oak park forest, east,
north and west of the Syrian desert and the Euphrates
basin, and the slope facing the Jordan rift valley.
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From here, wild barley spills over the drier and warmer
deserts. In the Fertile Crescent countries, H.
spontaneum also occupies a whole array of secondary
man-made habitats, that is, opened-up Mediterranean
maquis, abandoned cultivation, edges of fields and
roadsides. Further west (Aegean region and Cyrenaica)
and further east (North-east Iran, Central Asia and
Afghanistan), H. spontaneum is rare and much more
sporadic in its distribution, it rarely builds even local
masses and seems to be completely restricted to segetal
habitats or to sites which have been drastically churned
by man's activity. Thus, in these peripheral areas, wild
barley does not seem to be genuinely wild. As in the
case of wild einkorn, it apparently spread to these
locations as a weed, as a consequence of agricultural
activity (Harlan, 1966). In general, wild barley does not
tolerate extreme cold and it is only occasionally found
above 1500 m. It is thus almost completely absent from
the elevated continental plateaus of Turkey and Iran.

On the other hand, it is somewhat more xeric as
compared with the wild wheat and penetrates relatively
deep into warm steppes and deserts. Morphologically
too, H. spontaneum is quite variable and several distinct
races can be distinguished. Robust types with extremely
large seeds and extraordinarily long awns occur in the
catchment area of Upper Jordan Valley, often in close
association with similarly robust Triticum dicoccoides
form (Harlan, 1966). A much more slender desert type is
found in the drier steppes and in desert dry water
courses. This race is sporadically spread from the Negev
to the steppic plateaux of Transjordan, northward to the
Turkish border, and eastward to Iran and Afghanistan. It
is a small, grassy type with kernels only half size of the
robust races of the Eastern Galille.

All intermediate types between these extremes are
widely spread in Palestine, Syria, Turkey and Iran
(Harlan, 1966). Although the natural stands of H.
spontaneumn have been considered a natural part of the
rich grass cover of open-woodland Quercus brantii belt
in Zagros of Iran (Harlan, 1975), but recently, the
species population densities have been increased in
many other parts of our country and then may be
considered as an invasive weed.

Characteristics of invasive species

Invasive weeds possess a variety of characteristics that
enable them to disperse rapidly into new areas and out-
compete crops and native or desirable non-native
vegetation for light, water, nutrients, and space
(Westbrooks, 2001). The success of a weed's biological

pathway is dependent on several factors including the
method or mechanism of dispersal, longevity of
propagule, adaptiveness to varying environmental
conditions, and competitive and reproductive ability.
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Botanists, ecologists, and weed scientists have long
been aware of the problem of establishment of non-
native weed species and have gleaned knowledge of
how some species reproduce, spread, and interact with
crops and native and acceptable non-native species. To
prevent economic and ecological diversity losses, it is
necessary to prevent additional introductions and
invasions of plant species that have the potential to
become serious pests of agriculture, forest urban, and
native areas. Understanding the basic biology and
ecology of weeds is important to determine pathways of
entry, spread, establishment, and persistence. Biology of
pathways varies depending on the species and
environmental surroundings.

Biological processes and characteristics that are most
important for weeds to thrive are dependent on
reproduction,  dispersal,  phenology, physiology,
protection, habitat requirements, tolerances to
environmental stress, and interspecific interactions
(Brayson and Carter, 2004). Invader species affect the
distribution, abundance, reproduction, and evolution of
many native species (Sala et al., 1999). Humans are
often directly or indirectly responsible for most
introductions, whether intentional or unintentional, but
animals and natural processes also disperse plants
(Reed, 1977). The most common pathways of
movement associated with humankind include
contaminated soil, food, feed, fiber, ballast, and packing
and bagging material. However, pathways for
introduction and spread may be from ornamentals,
forages, or plants used for erosion control that were
once thought to be acceptable but have become weedy.
Natural processes including wind, hurricanes, tornadoes,
earthquakes, and floods are also responsible for plant
dispersal but to a lesser extent than human activities
(Brayson and Carter, 2004).

Natural barriers and restricted migration routes prevent
many plant propagules from dispersing over great
distances; however, the current speed and ease of world
transportation by humans and their cargo has increased
the rate and distance of dispersal of plant propagules.
After introduction, a plant species may remain near the
point of introduction without becoming a pest or the plant
may continue dispersing from the initial point of entry.
Unfortunately, newly introduced weeds are often
unnoticed until after their numbers and range increase
greatly. The period of time between introduction and
invasion is termed the lag phase (Radosevich and Holt,
1984). Invasive species have an ability to undergo
genetic changes due to selection pressure imposed by
the alien environment and exhibit quick response
anthropogenic disturbances (Sakai et al., 2001).

Factors affecting the invasiveness of H. spontaneum

A variety of both aboveground and belowground plant

traits can be used for identification of invasive species.
Ehrenfeld (2004) accounted for some specific traits for
invasive species including genetic variation, high
allelopathic potential, high growth rate (measured as
relative growth rate), high live tissue and litter nutrient
contents, especially nitrogen, and root system size or
morphology that contrasts strongly with native species.
Based on Ehrenfeld’s pointing out, wild barley has some
considerable traits including high genetic variation
(Brown et al., 1978; Nevo et al.,, 1986; Volis and
Mendlinger, 1998; Volis et al., 2002b), high allelopathic
potential (Hanson et al., 1981; Hanson et al., 1983;
Barria et al., 1991; liu and Lovett, 1993; Liu et al., 2005;
Hamidi et al., 2008a; Hamidi et al., 2008b; Hamidi et al.,
2010b) high relative growth rate (Elberse et al., 2003;
Poorter et al., 2005; Van Rijin et al., 2000), root
characteristics (Ceccarelli et al., 1998; Invandic et al.,
2000; Volis et al., 2001; Volis et al., 2002a; Volis et al.,
2004), high competitive abilities (Hamidi et al., 2010a;
Hamidi et al., 2011c; Hamidi et al., 2011b), the lack of
effective herbicides caused increase in its resistance to
used herbicides and consequently, changing in the flora
and dominance of weeds that were not in the range of
herbicides control, high tolerance to osmotic stress by
reducing the cellular osmotic potential as a consequence
of a net increase in solute accumulation and then, better
uptake of water and nutrients from the soil under stress
conditions (Matsuda and Riazi, 1981), sooner maturation
than wheat in all climates of Iran, and then, can be an
invasive species. Further, studies are thus essential to
evaluate the other mechanism(s) of invasiveness of wild
barley in alien environment especially regarding its
colonization, expansion, establishment, and ecological
impact as to take timely action for its management.
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