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Abstract

Ornamental geophytes (ornamentdlower bulbg are international and natial heritage
considering their contributioto pegle'slife quality around the world. Iranian habgaupport
about 8000 species of flowering plants (belonging to 167 families and 100 genera) of which
almost 1700 are endemic. Iran is a rich countryims of distribution obulbous plantsMore

than 200 species of bulbosgeciedrom different plant familiesyaturallygrow in Iran and play

an important role in the colorful display of flowers in the plains, mountaind forests
Unfortunately some fower bulbs are at the risk of eradication in Iran due to some factors
including inappropriateherboviry and overgrazing, land use change, illegal bulb and flower
harvesting road construction, mining activitiesrought, etc. The establishment of proteetl
areas, efficienpropagation methods such as micropropagatjathering the species at the risk of
extinction in Botanical Gardens and Research Centers, highlighting the decisive Kue- of
governmental organizatisifNGOs) andimproving tourismaresome approaches suggested for
better conservatioMeanwhile, under the current situation, national and international protecting
rules and regulations should be assignedulfiltled to save this invaluable natural heritage.

Keywords: Bulbous plantsiran genetic erosiorhabitat destruction.

Introduction

Flowers have long been associated with
each civilization and culture in the world.
Dating as far back as the Neanderthals,
flowers were used to decorate graves and
celebrate major life events, ex®ssing
emotions in ways that words are deficient.
Numerous cultures have incorporated
flowers in their everyday lives as
expressions of beauty and art (Anderson,
2006). Bulbous plantshave a long and
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glamorous history as garden plants.
Frescoes and vaseseabrated with lily
motifs have been discovered in the relics of
ancient Crete, dating from 1800 or 1600
B.C. Records show that the Pharaohs grew
anemones in their gardens antiese
narciss and lilies were used by the ancient
Egyptians in their funeral waths
(Wentzell, 1973).

Solomon,the ancient king mentioned in
the Old Testament, had a garden containing
lilies andCrocus As early as 380 B.C., the
Greeks were usingCrocus lilies, and
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hyacinths in ceremonial crowns, and the
philosopher and botanist Téghrastus, in
about 340 B.C., wrote aboutAllium,
Anemong Crocus Cyclamen Gladiolus
Ranunculus and Scilla species. Together
with hyacinths and narcissi, lilies had an
important place in the gardens of the early
Romans, who valued these flowers forirthe
use in religious ceremonies (Wentzell, 1973).

A greater number of bulbous species
grow in the Middle East and sougfastern
Europein comparisorto other parts of the
world. If a circle be drawn with Istanbul as
the center and taking in Greece and
Bulgaria, Syria and the Lebanon, Persia and
Afghanistan and neighboring countries, it
can be seen that many of the most popular
flowering bulbs are grown within these
areas (Genders, 1973). This rich vegetation
(flora) may reflect the varying climatic
conditiors in these areas including xeric,
mesic and alpine climates. Variation is the
law of nature. It occurs everywhere and
every moment. The variety and variability
of organisms and ecosystemsaferred to
as biological diversity or biodiversity.
Biodiversity is recognized to be of global
importance, yet species and habitats
continue to be under increasing pressure
from humanrinduced influences, whether in
urban, rural or wilderness settings (Hatt
al., 2006).

The Wor | d
(1 UCNOG s ) oREkatehed Rlants
suggests that 34000 plant species are
threatened globally, equivalent to some
12.5% of the estimated world florg&he
worl dos
unprecedented rate. During the period
19962004, a total of 8321 plant spesi
were added to thénternational Union for
the Conservation of Nature and Natural
Resources (IUCN, 2004). The main
purpose of IUCN Red List is to catalogue
and highlight those taxa that are facing a
higher risk of global extinction. During this
period, here was an increase of over 60%
in the number of plants recorded as
critically endangered. This is alarming and

immediate conservation measures are
required to safeguard many of these
species (Sarasagt al, 2006). Worldwide
loss of biodiversity is a ge¢ global
concern and has increasingly become a
research focus sincthe Rio Summit in
1992(Lombaet al,, 2010).

Conserving biodiversity for its sustainable
use by the present and future generations is
I ntegral to UNCEDOS
International Convention on Biological
Diversity (ICBD) singed by more than 150
of the nationswhich attended the Earth
Summit in 1992. The world is inhabited by
myriads of life forms, animals and plants.
These life forms are of great diversity, living
in diverse habits and possessing diverse
qualities, which in themselves make very
interesting studies. In the present day, many
species of plants and animals are being
destroyed at a rapid rate. Last but not least, it
Is an undeniabléact thatthe human race has
taken yon itself an arrogant role, as though
Homo sapiensis the only species and other
species do not matter (Kumar and Sharma,
2001).

Ornamental geophytesn Iran

Iran is the sixteenth largest country in the
world (FAO, 2005)and after Turkeyanks
thericheg country of plant diversity in the
Middle East (Yavari and Shahgolzar,

Conser v &910).dran is locateddmtidesMiddle East

and surrounded by Armenia, Azerbaijan
the Caspian Seaand Turkmenistan on the
north, Afghanistan and Pakistan on the
East, Oman Sea and BRars Gulf on the

bi odi ver si t ySouthsand draqcand Truikay @n the twesta n

The population of Iran is about 70 million
with a growth rate estimated as %7and
has 30 provinces (Heshmati, 200F)r an 6 s
important mountainsare theAlborz and
Zagros ranges. These mountains péay
important role in determining the non
uniform spatial and temporal distribution
of predpitation in the whole countryThe
area within the mentioned mountain ranges
is a high plateau with its own secondary
ranges and gradually slopes down to
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become deseé which continues into
southern parts of Afghanistan and near the
Pakistan borderThe Damavand peak in
the Alborz reaches 5640 above the mean
sea levelwhile the Caspian coastal area is
below sea leve{-28 m) (Heshmati, 2007).
The country's climate isnainly arid and
semtarid, except the northern coastal and
parts of western Iran. The climate is
extremely continental with hot and dry
summers and very cold winggparticularly

in inland areas. The average annual rainfall
of the country is about 240mm ith
maximum amounts in the Caspian Sea
plains, Alborz and Zagros slopes with more
than 1800 and 480mm, respectively
(Heshmati, 2007)Minimum precipitation

is less than 100 mm in the central region
(Amiraslani and Dragovich, 2013)The
rich flora and faunaand the unique
landscapes of this lapdas well asits
ancient civilization, have attracted many
biologists and oriemtists (Yavari and
Shahgolzar2010).

I[ranian habita support about 8000
species of flowering plants (belonging to
167 families and 10Qyenera) of which
almost 1700 are endemic (Eftekhari and
Ramezani, 2004). These plant species grow
on four Ecological Zones (Fig. 1) namely,
Hyrcanian, Zagros, Iran-Touranian and
Khalij-o-Omanian which have different
ecological and climatic conditions
(Heshmati, 2007).

Caspian
Sea

&,
‘o
®

Hircanian

[ranh=0-Touranian

Khalij-0-Omanian

Persian Gulf

Fig. 1. Distribution of the four ecological zones of Iran (Heshmati, 2007)

More than 200 species of bulbous plants
from the major families including
Liliaceae, Iridaceae and Amaryllidaceae
are grown in Iran and play an important
role inthe colorful display of flowers to be
found in the plains, mountains and forests
(Wendelbo, 1977). It should be noted that
some species from Araceae includfgim
spp. L. and Biarum spp. Schott
(Mozaffarian, 2003) and from Orchidaceae
[Orchis spp., Gymnalenia spp,
Dactylorhiza spp, Steveniella spp.
(Mozaffarian, 2003),Epipactis rechingeri
Renz, Ophrys kurdistanica Renz and
Ophrys turcomanicaRenz (Renz, 1978
Corydalis spp. (Fumariaceae)leontice

spp. (Polyphyllacea&}eranium tulerosum
(Geraniacegehave not been included in
Wendelbds (1977) contribution.

The introduction of new species and
records of flower bulbous plants from Iran
such afxalis articulata(Ghahremaninejad
and Gholamian, 2006),Tulipa faribae
(Ghahremaret al, 2007),Muscari kurdicum
Maroofi (Maroofi, 2007),Eminium jaegeri
(Bogner and Boyce, 2008gagea calcicola
(Zarrei et al, 2010),Gagea alexii(Ajani et
al., 2010),Allium (Razyfardet al, 2011) and
Leopoldia tijtijensis(Jafari, 2012) indicates
the richness of geophytspecies in Iran. The
flower bulbs of Iran have high potengdbr
the horticulture and floriculture industry and
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could be used as cut flowers, pot flowering
plants, and garden and landscape plants
(Nazari et al, 2007 Nazari et al, 2011
Farahmand an®lazari, 2014 Nazariet al,
2019.

Factors affecting habitat
destruction and genetic erosion of
flower bulbs in Iran

Inappropriate
overgrazing
Climatic conditions and grazing history are
two important factors affecting species
compositionand biodiversity in rangeland in
semtarid ecosystems (Hassaeti al, 2008).
Overgrazing by livestock has been
considered as a majalegrading factor for
plant cover, soil and microclimate in
woodlands in southwestern Australia (Yates
et al, 2000). Overgazing changes vegetation
structure and compositiotJltimately, some
species increase in abundance and others
decrease(Hassaniet al, 2008). Domestic
livestock has grazed Mediterranean
rangelands for thousands of vyears,
particular regions that areund in West Asia
and North Africa (WANA)(Louhaichiet al,
2009). Under longterm intensive grazing
the shift in species composition frequently
involves the replacement of palatable with
unpalatable plant speciearticularlywoody
perennials that prove low to no forage
value (Louhaichiet al, 2009).Overgrazing
has often been perceived as a major factor in
the degradation of Mediterranean landscapes
(Noy-Meir and Oron, 2001Sheep and goat
production was historically an important
occupation for rural populations located
within  WANA countries (Noor Ahmad,
2006 Louhaichiet al, 2009).Livestock and
plants interact constantly within rangeland
ecosystems. Overgrazing pressure that
accompanies an increase in the human and
livestock populations causes #&rsficant
reduction in plant growth vigor and
reproduction ability and poor establishment
of valuable plantswhich leads in turn t@
changed botanical composition and soil
moisture properties (Amiriet al, 2008).

herbivory and

in

Grazing pressure has a simultaneousceff
on both soil and range vegetation cover
(Mohseni Saravet al, 2005).Soil physical
properties play an important role in the
establishment and growth of rangeland
plants. Soil bulk density, mechanical
resistance, porosityand infiltration rate are
all affected by soil textureand rangeland
management practicé€haichiet al, 2005).
Trampling by livestock results in compaction
of the soil surface and this affects soil
infiltration. The destructive effestof high
intensity grazing on the physical perties
of soil have been reported by many
researches (Chaicet al, 2005).

The alpine zone in Iran has been less
affected by humansomparedto other
lowland ecosystems. The harsh conditions
and physical barrier limit human
settlement and intensive ragyltural
activities. However, in recent yearthe
strong impact of grazing is increasingly
threatening the fragile subalpine and alpine
ecosystems in Iran even in legally
protected arenas (Akhani, 192%04). The
mountain meadows, steppes and xeroghyti
plant communities represent sufficient food
potential for cattle.Overgrazing leads to
the destruction of vegetation, loss of
biological diversity and erosion of soil.
The dominance of thoroushion formation
is obviously one of the consequences of
long-term overgrazing and land use time
Iranian plateau. The severe overgrazing in
most parts of high altitudes in recent years
has resulted in a spread of poisonous
species (e.g. Euphorbig observed in
Alborz, Binalud and Sahand Mountains
(Norooziet al, 2008).

Although it has been claimed that
geophytes usually respond positively to
grazing in the Mediterranean vegetation
(Noy-Meir and Stenberg, 2007, the
response ofjeophyteso herbivory varies
considering morphological, physiological
geographical andome other influencing
conditions. For instance, dy-Meir et al
(1989) categorized geophytes to cattle
grazing as positive, negativer neutral.
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Meanwhile, as mentioned by Nd&yeir
and Stenberg (2001), threactionof some
geophytes to grazing was nainsistent. It
seems that some dicot geophytes such as
Anemone coronarigRanunculus asiaticus
and Cyclamen persicum respond to
grazing in a negative manner (Nbleri
and Oron, 2001) and some members of
Liliaceae give a positive response to
grazing (NoyMeir andOrorg, 2001).1t is
reported that grazing has positive effects
on Anemone coronarid. (Perevolotskyet
al.,, 2011). However, the response to
herbivory (grazing) is also dependent on
plant speciesthe time of grazingand the
traffic magnitude of mimals.

In the case of some geophytes in Iran
trampling by animals is an adverse factor. For
instance, althoughritillaria imperialis is
unpalatable to animals while green, due to
chemical compounds such as alkaloids,
glycosides, calcium oxalatestc., t suffers
greatly from animal traffickingind trampling
during spring The breakage othe flower
stem caused by animals notly prevents
fruit and seed formation, but also weakens
the underground bulbs because the leaves that
should provide the bulbs witcarbohydrate
reserves for bullet formation and subsequent
growth and flowering are destroyed in this
way. Thus, in the casd thegenudFritillaria
and similar onesinappropriate grazing and
animal trafficking are responsible for habitat

destructionnot overgrazinghatis mentioned
for some palatable geophyteShus, the
physical damage to plants from one side and
the soil compaction from another side
adversely affect plant growth and
development in this case. Animal trafficking
directly damageblooming plantgFig. 2 A)
and prevergfruit and seed formatio(Fig. 2
B), as well. As this time of the yeawincides
with spring rainfalls, the soil is wet and the
rate of damage is sevei®ome peoplgick
the flowering sters just for their fleeting
beaity and take them to their home
Interestingly, because ofthe bad smell
released by this plant particularly after
harvest, itannotbe kept at home and should
be placed outsideTherfore, this kind of
harvesting not only has no benefit for the
gatherer, but also adversely affects plant
growth cycle, because the photosynthetic
leaves which are the main sources of
photosynthesis process are harvested.
addition,after harvestnot onlyareseeds not
formed but also carbohydrate supply for
bulblet formatbon and mother bulb growth is
disturled. Therefore the sexual and asexual
reproductive means are impairedchis
species is awfully eyeatching during its
flowering timein spring andthe mountains
and plains covered with thfabulous flower
bulb attract many nature lovers and

enthusiast particularly in provinces located
in thewestern parts of the country.

Fig. 2. A and B Fritillaria imperialis : physical damage of animals during growth and flowering
seasonas shown in the pictures, is a challage for this species in many parts of the country (A
Derak Mountain in Shiraz province and (B) Manesht Mountain in llam province).
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Grazing pressure has a simultaneous
effect on both soil and range vegetation
cover (Mohseni Saraviet al, 2005).
Trampling by livestock results in
compaction of the soil surface and this
affects soil infiltration. The destructive
effects of high intensity grazing on the
physical properties of soil have been
reported by many researches (Chaiehi
al., 2005 Azarnivand et al, 201).
Livestock and plants interact constantly
within ~ rangeland  ecosystems. The
overgrazing pressure that accompanies an
increase in the human and livestock
populations causes a significant reduction
in plant growth vigor and reproduction
ability and mor establishment of valuable
plants which leads in turn to a changed
botanical composition and soil moisture
properties (Amiri et al, 2008). The
interaction effects of different management
and environmental factors on rangeland
vegetation are so compdited thatit is
difficult to distinguish their effects from
each other.Many scientists believe that
vegetation destruction in rangeland is
because of the increment of the grazing
pressure and soil deterioratiahthe same
time (Mohseni Saravi et al, 200®).
Another endangeredspecies isFritillaria
gibbosa Boiss. (Gole-Sarnegoure-
Ghouzi) which is an elegantone
particularly for pot plantproduction and
especially for rock garderesign This
species is under increasing pressuréhin
northern parts oFars province mainly due
to inappropriate and heavy grazing during
thegrowth and flowering season. The same
conditiors described forFritillaria spp.
could bementionedfor two Iris species in
Fars province viz.lris lycotis Woron.
(Zanbaghke-Gol Doroshj andlris lineolata
(Trautv.) Mathew (Zanbagl-Parvane')
(Fig. 3A, B andC). The habitats of some
Iris species are under pressure in some
other parts of the countrysuch as
KhorasarShomali province as shown in
Fig. 3D. Therefore this phenomenon is not
restricted to just one province or one

locality. Tulipaspp. (Fig.3E andF) suffers
greatly from inappropriate and heavy
grazing in many parts of Iran. The genus
Tulipa has 1218 species in Irgramongst
which four speciesnamely,T. ulophyla T.
harazeasis T. montanaand T. urumiensis
are endemic (Faramard and Nazari,
2014). Unlike Fritillaria spp. and some
other bulbous plants which are unpalatable,
tulips are highly palatableConsequently
inappropriate grazing and overgrazing
directly and indiredy threaten them. As
tulips arepalatabletheleavesare eaten by
animals and this defoliationgradually
weakens the bulbsAnimals that feed on
seeds, bulbs, or other reproductive parts
directly reduce the
may kill the plant (Craley, 1983 Lubbers
and Lechowicz, 198Anderson, 1994
Unfortunately, the flowering seasai
some bulbousplants coincides with late
winter and early spring throughout the
country and this time of the year is suitable
for the regulamigration ofNomads (the so
called Ashayer in Persiaffom subtropical
and tropical regions tdemperateones.
This phenomenon is obviously a challenge
for palatable speciessuch as tulips and
even unpalatableplant speciesHitillaria
spp.) Due to favorable conditionsthis
time of the yearis suitable forthe growth
and development (fruit and seed formalion
of most spring flowering bulbsbut the
plants are eaten by animals or trampded
a consequence of heavy aninalfficking.
Animal trafficking damage and partieuly
overgrazinggradually weaken the plants
and mayeradicatethem if practiced for
successive yearsSome bulbous species
such asEremurusspp. are not palatable
when green in the sprindut heavy and
inappropriate grazing trample therand
consequenyl, flower stems are damaged

and seeds are not formed in heavily grazed

areas.Grazing may have different impacts
on plant species due to herbivore
preference or plant resistance
(Perevolotskyet al, 2011).

pl ar
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Fig. 3. A Iris lycotis Woron. (Zanbaghe-Gol Dorosht), B) Iris lineolata (Trautv.) Mathew
(Zanbagh-e-Parvanéi), C) Land use change and road construction are threatening facter
for their habitat destruction in the northern parts of Fars province (Dehbid), and D Animal
grazing in a meadow in KhorasarShomali province. Iris species are not palatable while
green but the physical damage is considered a threat in these cases. E andipa spp. are
palatable and overgrazing by animals or rodents is the real threat for them partically
during blooming from late winter to early spring (Fars province, Dehbid).

Sternbergia spp. is anotherexquisite speciesis now scarcely found in Fars
ornamental bulb in some regions of Iran. In  province whereit wasonce seen abundantly
some parts of Farlam and Kohgiluyerand in mountains and plains. The most important
BoyerAhmad provincs, these spectacular factor responsiblefor this depletion is
flower hulbs arel ocal |l y cal | eadsumédsto beeinapBropridterbivory and
Mennate Bar oon Gthatda n i aveygrazing e the halitats during its growth
not need rainfall to flower in autumthis and development. This species is also

bulbous plant produseflowers before leaf sporadically grown in Kohgiluyeh and
production in autumn, the state called BoyerAhmad llamand Kurdistan provinces
hysteranthousy De Hertogh and Le Nard where the mountainousnd iraccessible
(1993). This species is slowo-propagate natureof the habitats and less animal traffic
because few bulblets are annually formed help to preserve it singly or in scattered
on the mother bulh unfortunately this populations (Fig.4 A and B). lllegal



118 Int. J. Hort. Sci. Technol; Vol.

2, No. 2; December 2015

collection for cut flower industry, fast
development ofthe tourid industry, urban
expansionand building ofroadshavebeen
mentioned as the factorahich threaten
Sternbergia lutean Turkey (Gurbuzet al,
2009). Even in the case of grape hyacinth
(Muscari spp.), which is easily propagated
by seed and bublet formation and so
considered weed in some cases, tramgpli
and land use change is a critical problem.

It might be claimed that all geophyte
species have developed underground
specialized organs such dmilb, tuber,
corm, rhizome, etc. to cope with abiotic
and biotic stresses. Although these
evolutionary developd organs play an
importantrole in bypasgg environmental
stressesthey greatly suffer from stressful
factors during their active growth and
developmentwhich, unfortunately occur
predominantlyin developing countries

Lilium ledebourii(Baker) Boisswith the

Persian name Susa&aChdcheragh or
Susare-Chehelchergl{Fig. 4 C andD), is a
perennial endangered rare species endemic to
Iran mostly found in Gilan provinceThis
plant grows at altitudes between 178000

m in EuxineHyrcanian province and is
under the surveillance of Iranian Regional
Environmental Protection Agency (Jalili and
Jamzad, 1999)This statement diVendelbo
(1977)is surprisingabout this rare species
Al nd eife dhe Department of the
Environment had not placed guards in
Rudba locality (Gilan province) and
declared it a National Nature Monument, this
beautiful species might well have been on its
way t o e Xt i n ¢&drtunately, by

governmental protection of habitats of this
native, endangerea@nd spectacular bulbous
speces in Gilan province (Damash village),
which was put into effecabout five decades

ago, is continuing.

Fig. 4. Sternbergiasp. grows singly or in scattered populations in mountainous areas in some provinces
such as llam (A) and Kohgiluyén and BoyerAhmad (B). C and D) Lilium ledebourii (Baker) Boiss. a
critically endangered species endemic tthe north of Iran.
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Climatic  change (Drought  and
temperature)

Recent climatic modslpredict that the 21
centurywill be characterizetby increasg
temperature, changing precipitation
patterns and more frequent severe events
such as heat waves and drbisg
(Pourbabaekt al, 2014).Climate change
is one of the most important ecological
problems of our times (Eppiclet al,
2009).There are manyterature references
from recent yearsdicating thatncreasing
temperature could force alpine plants to
migrate upwards until they reach the
highest elevations. Therefore, many
mountain ranges which host a large
number of endemic plants are very likéby
suffer critical losses (Grabheet al, 1994
Korner, 1999 Theurillat and Guisan, 2001
Pauliet al, 2007).

West Asia and North Africa (WANAare
characterized by low rainfall and high
fluctuation of the precipitation. During the
last century, thigegion experienced many
episodes of drought whose frequency has
increased during the last decadeleNeely,
2003) This climatic phenomenon has
negatively affected agricultural and livestock
production andled to natural resource
degradation These problesn have been
associated with high population growénd
hence they have been aggravated by the use
of nonadapted management of natural
resourcegMcNeely, 2003)

Iran's climate is mainly arid and semi
arid, except the northern coastal and parts of
western Iran. The climate is extremely
continental with hot and dry summers and
very cold wintes, particularly in inland
areas. The average annual rainfall of Iran is
about 240 mm with maximum amounts in
the Caspian Sea plains, Alborz and Zagros
slopes with morehan 1800 mm and 480
mm, respectively (Heshmati, 2007).
According to Dore (2005), variance is found
in the case of precipitation everywhere and
dry areasmay becomedrier in the future.
Thus, global warming willdverselyaffect
the vegetation of Iran dnin particular, the

bulbous species which are in part difficult to
propagate. Iran is now experiencing a decade
of severe drought and this phenomenon has
resulted in drastic damage to the country's
vegetation particularly in drougptrone
regions.Although geophytesiavedeveloped
specialized organs to bear adverse
environmental conditions, under severe
periods ofdrought they may be damaged
because optimal climatic conditions and
most importantly rainfall is required for
them to make reserves \fge photosynthesis
process for the dormant (rest) period.
Therefore the lesser the rainfall, the shorter
the growth and development period and the
lower the carbohydrate reseryes
consequently. The amount of snow has
dramatically decreased during the past
decales in the country and this phenomenon
is alarming for those flower bulbs native to
mountainous and alpine zones.

Land use change (farming and
mechanization  agricultural  and
horticultural activities , road
construction, mining activities, etc,)
Semtarid and arid rangelands form nearly
30% of the worl dbés |
Smith, 1996 Sivakumaret al, 2005). Land
degradation is a serious matter in the upper
catchment of the serarid regions of Iran. In
these areas the main causes of land
degradatiorare conversion of rangelands to
agricultural areas, improper plowing and
irrigation, overgrazing, poor vegetation cove
and extensive livestockwhich all lead to
sudden change in biological diversity
(Heshmatiet al, 2013).Ecological problems
and the increasingdeterioration of natural
resources are due to unsustainable and
improper land useHeshmatiet al, 2013.
Environmental degradation caused by
inappropriate land use is a worldwide
problem thathas attractedhe attention of
sustainable agriculte production systesn
(Ayoubi et al, 2011).

Agriculture land conversion (ALC) has
been introduced as one of the most important
factors affecting ecosystems (Barati al,
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2015). Transformation or destruction of
habitats due to unsustainable land usenes

of the major threats to biodiversity. Lande
change is perceived as a key driver of future
biodiversity loss (Bosinget al, 2014).
Transportation infrastructure that enhances
connectivity among human settlements often
results in decreased conneityiv among
remaining natural habitats and wildlife
populations (Makkiet al, 2013). Habitat
fragmentation and the creation of barriers by
transportation infrastructures reduce
landscape connectivitgnd thisis suspected

to be one of the most importantcfars
causing wildlife population decline (Makki
et al, 2013) An important type of land use is
the production of livestock. Livestock
management also strongly influences
vegetation dynamics. WoHdide plant

challenges, sustainable management of -semi
arid systems requires profound knowledge of
the system dynamics (Tietien and Jeltsch,
2007).The rate of legal and illegal land use
change in Iran has been alarming during the
past decadeand should be managed that

it will not impair vegetation cover and
biodiversity any further. The establishment
of proteced areas is a primary strategy to
conserve Dbiodiversity, although reserves
alone cannot guarantee that biodiversity will
be maintaned (Noor Ahmed, 2006).

Some populations of the genNarcissus
tazettal.. grow naturally inthe southern and
northern parts of Iran particularly in southern
provinces including Fars and Khuzestan.
From the perspective ofecotourism, the
current natural &bitats of NarcissusL. in
Iran particularly the southern ones, are

species composition has changed because of considered a potentid¥any natural habitats

land utilization by domestic livestoclis an

of Narcissushave been destroyed mainly due

increase in grazing pressure can lead to a to mechanization througthe use ofheavy
reduction of palatable grasses and herbs and field machines including tractors and also
illegal and ucontrollable harvest, changing
the habitats and pastures for agricultural
purposes(Fig. 5. A and B) (Farahmand,
2007 Farahmanet al, 2007).

woody plants. This shift in plant species
composition has been shown to be
accompanied by reduction in primary
productivity. Because of these probable

Fig. 5. A and B) Narcissus tazettav. Meskin at the risk of extinction due to mechanization and dnging
its habitat to wheat farms inthe southern regions of Iran.

Fortunately, somerotectedareas have
been established irsouthern provinces
particularly in Fars provinceto conserve
the remnant populations ofNarcissus
tazetta L. in the southern pds of the

country (Farahmand, 2007)Dating back
just to some decades agmd beforethe
emergence of mechanization narcissus
plants were naturally found as narrow
band between fields especially irthe
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southern provinces of Iran such as Fars, loss of vegetation and fauna, soil
Khuzestan ad Bushehr. But nowadays degradation, altered hydrology and

only sporadic populations of this plant
species are found in remote mountainous
sites plains at high elevationgin Fars
province) or as protected arsajust
mentioned above. Factors threatening
Narcissus tazettpopulationsaresimilar to
the other bulbous species grown in
hillsides and plains suitable for agricultural
and horticultural purposes. Many hectares
of these types of laischave recently been
allocated to farming purposes and this
habitat destruction and fragmentatibas
resulted inthe genetic erosion of plant
species particularly bulbous plants in many
parts of Iran.lt is noteworthy to seriously
contemplatethe statement presented by
Wendelboabout 40 years agdAlthough
Iran boasts a rich and diverse flower
species, there is no simple illustrated guide
to the flowering plants. Sheep, ggaasd
tractors in particular, have combined to
despoil and eradicate the natural plant
cover over vast stretches of Iran
(Wendelbo, 1977) Changes in land use,
abandonment of geng and some
traditional land management practices have
beer mentioned as the important factors for
reducing biodiversity irNracissusspecies

in Central Spain (Riost al, 2010).

Road construction (Fig.C) for many
purposesnd alsamining activities & two
other factors withdrastic effecs on plant
species habitats and nicheés important
threat to the alpine ecosystems of Iran in
recent years is road construction in many
mountainous areas (Heshmati, 200Mnt
only do sich roads destroy large paxi
the areabut they also ease access to the
high altitudes both for mass climiseand
grazing animals Mining operations have
an important role in environmental changes
(Alavi et al, 2011).The damage to soil and
vegetation caused by mining is usually
extreme because the original ecosystem
are drasticallydisturbed or buried by the
mining process (MartineRuiz et al,
2007) Mining practices can result ithe

landform (Drakeat al., 2010). As mining
exploitatiors greatly affect ecosystems and
particularlydisturbvegetation coveliin the
modern world sustainable mining ibeing
practiced in developed counties to restore
natural  landscapes during  mining
operations or as a pestining strategy
(Farahmanett al, 2014).

Medicinal use, legal and
uncontrollable harvesting

The growing popularity of traditional
medicine and the unrestricted collection of
medicinal plants from the wild have put
many of the slow growing bulbous plant
species at the risk of ovexploitation and
extinction in South Africa. Medicinal
plants are used by billions of people in
most developing countries becausetiod
frequently inadequate provision of modern
medicine, their low cost, effectiveness
well as cultural beliefs and preferences
(Sheldonet al, 1997; Shanley and Luz,
2003). In South Africa, bulbs are one group
of plants that are highly valued and
extensively used in the traditional medicine
systems. Bulbs are used in the treatment of
various ailnents (Kateereand Eloff, 2008
and considerable research resources have
been directed towards screening for
biologically active compounds. Bulbs are
ranked as one of the most popular plant
groups sold at most of the traditional
medicinal markets in South Africa
(Mander, 1997). Their use in herbal
medicine involves destructive uprooting of
the whole plant. Harvesting dhe whole
plant, roots and bulbs account for
approximately 50% of the more than 500
species and 48% of the volume of plants
sold in the trditional modern market in
Johannesburg (Williams, 2003). The non
suitable harvesting threatethe survival of
valuable medicinal plant specjesadly,
however, people's livelihooddepend on
them (Ncubeet al, 2011).
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Tanzania is a wild orchid biodivergit
hotspot and has a high prevalence of
HIV/AIDS. Every year, between 2.2 to 4.1
million orchid plants consumed in Zambia
originatefrom Tanzanialn addition,more
than two million orchid tubers find their
way illegally to the markets of Zambia
annually. e harvesting of some orchid
species by HIV/AIDS gathererand non
HIV/AIDS gatheres was studied by Challe
and Price (2009). The results of this study
indicated the decline of some orchid
species in Tanzania. Unfortunatelyhe
income of some people demEnon this
type of business and the harvesting and in
some cases smuggling of orchidghich
inevitably have negative effects on the
survival and diversity of orchid species in
this country.

Some medicinal bulbous plants in Iran
face challengs similar to those reported
for South Africa. For instance, a kind of
jam is made of the rhizome of
Polygonatum orientale (Liliaceae)
rhizomatous plants mostly grown itne
northern parts of IranThis jam is called
AMor abdmayghaghol 06 i n
sold in loca markets.As the rhizomes are
used for making this jam, the plants are
destroyed to get the rhizome and thigay
of unsustainablédestructive) harvesting is
a risky method threatening this valuable
bulbous plant species restricted the
northern parts folran. A kind of powder is
produced from the bulbs df. imperialis
(liliaceae) in Iran. This slowo-propagate
popular bulbous plant is also under some
other pressures previouslydiscussed
Unfortunately for making ths special
powder the bulbs shouldbe harvested and
the species is at the risk of extinctiam
some regions of Iran

Urginea maritima (Liliaceae) is another
bulbous plant which is illegallyand
mistakenly sold asIris hollandica (Fig.

6A) in some parts of Iran (case study,
personal obseation in Kerman province),
and may be in some other parts of the
country,due topeopl eds | ack
and absence of protective rules.
Surprisingly, the bul of this speciesare
sold in winter (thenewly-emerged plants
are picked and sold) and dueotlack of
branching root system; the plants are
withered and finally die after some time.
Ornithogalumspectabilisis also used as a
medicinaland nutritiveplant in some parts
of Iran including Kirdistan provincegFig.

6 B). Orchis spp.is also used for m@king

ice cream and in confectiongryas well
The dried flowersof genusOrchis is also
used for making a kind of tea. The
rhizomes are also used for medicinal
purposesThe leaves oBiarum spp. (Fig.

6 C) with an endemic species in Iran
(B.straussi) are used for making a kind of
me a | call ed fAAshe
some parts of Iran, particularly the northern
parts of Fars province (e.g., Eghli®ince
the undergroundspecialized structuref
this plant is a tuberoudike organ, this
usestaisald darvestingoh tle leavess a
threat for this species because the
photosynthetic leaves provide the tuber
with carbohydratesensuring growth and
devdopment. Eremurus spp. (Fig. 6 D)
tuberous roots are also used fioeparinga
kind of gl s & dohe ddwere d
are also used with egg in Kerman province
as a mealSince this species also suffers
from  inappropriate herbivory and
overgrazing adt was mentioned earlier,
some protection mustome into effecfor
this multipurpose bulbous plant. In
general, in the case of almost alilbous
plants either bulbs or leaves are used for
medicinal purposesand both types of
harvesting are threatening if not handled
sustainab}.
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Fig. 6. Urginea maritima which is mistakenly sold as Iris hollandica in the city of Kerman, B)
Ornithogalum sp. Leaves ready for sale at a local market dhe city of Sanandajcalled 3* L O D'NrK
the Kurdish language, C and D Biarum and Eremurus spectabilissold as spring vegetables imn

Iranian local market, respectively.

Population rate and
development

The increase in human population has
increased the expectations of Igfandards
and exacerbated thescarcity of natural
resources (Gholamet al, 2013). Sheep
and goat production was historically an
important occupation for rural populations
located  within ~ WANA  countries
(Louhaichiet al, 2009).Currently WANA
rangelands support high human population
densities that apply significant pressoa
these resources through elevated livestock
grazing practies. These impacts have led
to increased rates of desertificatioa
problem that will continue to worsen,
unless proper management measures are
developed and implemented that reduce
these grazing impact®ver time, impacts
associated with livestock gragnhave

growth

been heightened due to poor management
practices and the arid or seand climate
regime characteristics of this area
(Louhaichiet al., 2009).

The vast region covering tharid and
semtarid lands of North Africa, the Middle
East and East and Q@¢ral Asia -the
Palaearctic Deserts the cradle othe Old
World civilization. While they have given
us most of our domestic animals and some
of our most important crops, those arid
lands have been devastated by wars,
overgrazing, and the vagaries ohadite for
thousands of years. Today, as population
increase and modern technology become
more pervasive many of the rural people
living in this region face the ancient
scourges of hunger, pestilenead conflict
(McNeely, 2003).0ne of the tragedies of
this situation is that the biological



