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Abstract
Identifying and introducing the plants of a region is particularly and locally important, which includes the possibility
of accessing specific plant species in a certain place and time, determining the potential and vegetative capabilities of
the region, the possibility of increasing the density of the species of the region, the possibility of obtaining a new plant
species or species, and identifying the destructive factors of the region’s plants. The most obvious classification to
explain and describe the structure of plants is to specify the life form of each plant species in each different plant
community. The purpose of this research is to investigate the flora, life form, geographical distribution and some
characteristics of plants in plant communities. in order to analyze the vegetation status at the central Alborz protected
area in Alborz province. In this research, 101 plots were collected and a total of 152 plant species were identified. The
identified species belong to 103 genera from 30 families. Asteraceae family with 16 genera and 21 species includes
the largest existing taxon in the study area, followed by Poaceae and Fabaceae families with 14 and 12 genera and 18
and 17 species, respectively. The genera Salvia with 8 species and Astragalus with 7 species had the highest species
diversity among the identified genera. The dominant vegetative form among the identified species was herbaceous,
and tree and shrub elements had the least identified form. According to the Raunkiaer system, hemicryptophyte plants
with 51.3% (79 species), therophyte plants with 29% (44 species), cryptophyte plants with 9.9%, chamaephyte plants
with 6.6%, and phanaerophyte plants with 2.6% were the most abundant biological forms in this range, respectively.
Also, the highest abundance of plant species according to the vegetation area is Irano-Touranian (81 species) and
Irano-Touranian/ Hyrcanian (33 species). In general, it can be concluded from this study that the plant community in
this area is heterogeneous because all the identified species were in presence code class | with an abundance
percentage of 0 to 20%. Also, considering that the study area has a relatively high flora, it can be used to evaluate the
current situation and predict the future situation of the region.
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Introduction

Vegetation is one of the important factors in maintaining the balance of pastures and one of the main elements of physical and
biological resources in the quality of recreation of Eco-tourist and tourists (Naghipour Borj
et al., 2014). The life form, composition and order of the presence of plant species is determined by the compatibility with the
vegetative elements of regions such as Sahara-Sandy, Iran-o-Touranian, Mediterranean and Euro-Siberian. How plants adapt
to a specific climate determines the spectrum of dominant life form in that climate. Coverage percentage, density, frequency,
presence, and abundance are among the important characteristics of plants that can participate in the process of management
decisions (exploitation, protection, restoration and monitoring) (Babazadeh et al., 2015; Moghaddam, 2008). Therefore,
studying the vegetation of an area is an effective factor in measuring and assessing the current situation and predicting the
future situation, which plays a significant role in applying proper management (Abasi et al., 2014). Although the identification
and investigation of plant elements present in a region is considered as a basic study for other researches (Ahvazi et al., 2011),
therefore, the investigation of the vegetation of the central Alborz protected area was given attention. The purpose of this
research is to investigate the flora, life form, geographical distribution and some characteristics of plants in plant communities
in order to analyze the state of vegetation in the central Alborz protected area in Alborz province.

Materials and Methods

This study was done in the central Alborz protected area (southern part). In this study, in order to determine the abundance
and frequency of vegetation and the type of plant community in the spring of 1401, sampling of plant species was done in the
study area. In order to determine the sampling points, first ecologically homogeneous units were formed by the McHarg
superimposition method (Makhdoum, 2021). Then 101 homogenous units were selected mostly on the side of the roads and
random sampling was done in them. For this purpose, square-shaped sample pieces (plots) were used, sampling in dimensions
of 2 x 2 meters (Jahani & Saffariha, 2021; Khosravi Mashizi et al., 2023; Moghaddam, 2008; Sadat Mousavi et al., 2023a). In
this way, one plot was taken completely randomly in each unit. Then, based on the data recorded in the information form of
the sample plot and the identified species, some important characteristics of the plant types, including percentage coverage,
density, abundance, frequency and presence were calculated (Moghaddam, 2008; Raunkiaer, 1934). In the next step, the
classification of plant species in different biological forms was done using Raunkiaer's system (Raunkiaer, 1934). Then, the
geographical distribution of the species was determined according to their distribution areas in Iran and other countries and
based on a consolidated basis of the geographical distribution of Iranian vegetation (Takhtajan, 1986; White & Leonard, 1991;
Zohary, 1973).

Research Findings

In this research, a total of 152 plant species were identified in the samples. The results of species identification showed that
the identified species belong to 103 genera from 30 families. The Asteraceae family with 16 genera and 21 species has the
largest existing taxon and the highest species diversity in the study area, Poaceae and Fabaceae families are ranked with 14
and 12 genera and 18 and 17 species respectively. The results of species identification also showed that Salvia with 8 species
and Astragalus with 7 species had the highest variety of species among the identified genera in the studied area. The dominant
vegetative form among the identified species was herbaceous, and tree and shrub elements had the least identified form. This
study showed that Lactuca orientalis had the highest frequency in the samples and the highest abundance belonged to
Vaccaria yramidata and Neslia apiculate species. The average density of species in the sample plots harvested in the region
was 14.89 and the average coverage was 18 percent. Also, the identified plant species were present in less than 20 percent of
the sampling locations. The findings showed that hemicryptophyte plants with 51.9 percent (79 species), therophyte plants
with 29 percent (44 species), cryptophyte plants with 9.9 percent, chamaephyte plants with 6.6 percent and phanaerophyte
plants with 2.6 percent form the most abundant life forms in the study area, respectively. The abundance of identified plant
species according to the vegetation zone showed that 53.3 percent of the species belong to the vegetation zone of Iran-o-
Touranian and then 21.7 percent belong to the vegetation zone of Irano-Touranian/ Hyrcanian Iran. The results of checking
the abundance of identified species also indicated that the highest abundance is related to Vaccaria pyramidata, Neslia
apiculate and Psathyrostachys fragilis respectively. Also, in the results of the presence check using the Raunkiaer method, all
152 plant species were in the presence code category | with a frequency of 0 to 20 percent, which indicates that the
investigated plant community is heterogeneous.

Discussion of Results and Conclusion

In general, it can be concluded from this study that the plant community in this area is heterogeneous because all the identified
species were in presence code class | with an abundance percentage of 0 to 20 percent. Also, it can be concluded from this
study that the studied area has relatively high flora, which can be used in assessing the current situation and predicting the
future situation of the region. Finally, it is suggested that due to the relatively rich flora in the study area, in addition to this
research, other studies should be done to complete and study the vegetation in this area as well as possible.
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Fig. 1- Geographical location of the study area (Central Alborz Protected Area Under the Management of Alborz Province)
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The list of identified plants of central Alborz protected area (southern area) in alphabetical order based
on families name, life form and vegetation area

Life forms: He: Hemicryptophyte, Th: Therophyte, Cr (Ge): Cryptophyte (Geophyte), Ch: Chamaephyte, and Ph:

Phanaerophyte

vegetation areas: IT: Irano-Touranian, Cosm: Cosmopolitan, Hyr: Hyrcanian, KhO: Khalig- Omani, End: Endemic, M:
Mediterranean, ES: Europe — Siberia, Zag: Zagrossi, SS: Sandy- Sahara, and Ara: Arsbarani

. ) ) T dake A ) R 2
) oy o 6 S I 5 ) o e pb SR ,
R 1) RN
(ntSty) (ntSly)
V' Amaranthaceae Chenopoclijum album Th Cosm VWV Fabaceae Astragallgscolenohus Ch IT
Y Amaranthaceae Chen_opodlum Th IT,Hyr VA Fabaceae Astr_agalus Ch IT
urbicum L. sempervirens Lam.
¥ Amaranthaceae Chenopodium Th IT,SS WA Fabaceae Sophora Cr(Ge) IT
murale L. alopecuroides L.
. Anthriscus nemorosa Astragalus
¥ Ar
Apiaceae (M. B.) Spreng. He Hyr Fabaceae mollissimus Torr. He IT
. Astrodaucus Astragalus ovinus
o . . AN X
Apiaceae orientalis (L.) Drude He IT Fabaceae BOiSS. He IT
Eryngium bungei Astragalus
4 Apiaceae y gB ; 9 He IT AY Fabaceae remotijugus Boiss. &  He IT
0iss.
Hohen.
\4 Apiaceae Ferula asafoetida L.  He IT AY Fabaceae Astragalus spp. He IT
A Apiaceae Ferula gommosa He IT AF Fabaceae Lotus Cr (Ge)belia He IT
Boiss. Vent.
. Ferula persica Melilotus officinalis
q AD
Apiaceae Willd. var. Persica He IT Fabaceae (L.) Desr. He IT
. Scandix stellata Trigonella
Ve AF
Apiaceae Banks & Soland. Th 1T, Hyr Fabaceae tehrancica Bornm. He T
Asparagus persicus Vicia cusnae Foggi
ARl AY
Asparagaceae Baker He IT, Hyr Fabaceae & Ricceri He IT
Reichardia picroides Ononis pendula
\Y M
Asteraceae (L) Roth, Ch IT Fabaceae Desf. Th IT
Achillea Trigonella arcuata
YW A4
Asteraceae biebersteinii Afan He IT Fabaceae C. A Mey. Th IT,M
'Y Asteraceae Centaurea He IT a Fabaceae Alhagi (_:amelorum Ch IT, SS
paniculata L. Fisch.
Gundelia . Erodium cicutarium
o 49
Asteraceae tournefortii L. He IT Geraniaceae (L) L'Her Th Cosm
. . Erodium
\¢ Asteraceae Senecio spp. He IT 4y Geraniaceae Th,He 1IT,SS
oxyrrhynchum M. B.
v Asteraceae Tanacetulin vulgare He IT 4¥  Hypericaceae Hyperlculrr scabrum He IT
A Asteraceae Tragopogon dubius He IT a¥ Lamiaceae Teucrium polium L. He Cosm

Scop.
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Anthemis
4 Asteraceae brachystephana Th IT 40 Lamiaceae Salvia pratensis L. He ES, M
Bornm. & Gauba
Y. Asteraceae Centau;;agepressa Th IT 4% Lamiaceae Salvianemorosa L. Cr(Ge) IT
Centaurea pulchella E
Y\ ay . romostachys
Asteraceae Ledeb. Th IT Lamiaceae | ..o (L) Bunge He IT
Crupina intermedia . Nepeta speciosa
Yy aA
Asteraceae (Mutel) Walp, Th IT Lamiaceae Boiss. & Noe He IT
Yy Asteraceae EC“pLaaglﬁa (L) Th IT 44 Lamiaceae Salvia sclarea L. He IT
Yf Asteraceae Erlger’(\)lrlltiollosus Th IT oo Lamiaceae Salvia spinosa L. He IT
Yo Asteraceae Lactuca virosa L. Th IT AKR Lamiaceae Salvia spp. He IT
Y# Asteraceae Senem%?(l)ts)g eSS e  IT,End VY Lamiaceae  Salviaverbenacal.  He IT
Y Asteraceae Centaul_r:; virgata Ch  IT,Hyr \¥ Lamiaceae Scutellarlle_x orientalis He IT
YA Asteraceae Cirsium arvense (L) Cr(Ge) IT,Hyr ¥ Lamiaceae Stachys inflata He IT
Scop. Benth.
Achillea . Salvia limbata C. A.
Y4 . O K
Asteraceae vermicularis Trin. He IT, Hyr Lamiaceae Mey. He IT, Hyr
Y. Asteraceae Onopordon He IT,Hyr V% Lamiaceae  Salvia verticillataL.  He  IT, Hyr
acanthium L.
™ Asteraceae  Senecio vulgaris L Th IT,Hyr \+V Lamiaceae Stachys He IT,Zag
) ! lavendulifolia Vahl '
. . IT,
Yy Asteraceae Lactutg:l orientalis Ch Hyr, VA Malvaceae Alcea ficifolia L. He IT, Hyr
oiss.
SS
. . .. IT, . .
e Asteraceae Achillea wilhelmsii He Hyr, V% Papaveraceae Fumaria parviflora Th Cosm
C. Koch SS Lam.
. . Glaucium
Yf Asteraceae Echlnops_ aucheri He IT,SS, 4y, Papaveraceae  grandiflorum Boiss. He IT
Boiss. End
& Huet
s Asteraceae Anacyclus valentinus Th IT.M ) Papaveraceae Papaver lacerum Th IT
L. Popov.
Myosotis anomala End, Papaver arenarium
Y%  Boraginaceae y : He ES, Y)Y  Papaveraceae P Th  IT, Hyr
H. Riedl Hyr M. B.
Myosotis Glaucium
v Boraginaceae lithospermifolia He ES \\Y  Papaveraceae corniculatum (L.) Th IT,M
(Willd.) Hornem. Rudolph
YA Boraginaceae Anchllj_saa;)isltlrlgosa He IT V¥ Plantaginaceae Plantago lagopus L. He, Th Hyr, IT
Caccinia strigosa Plantago lanceolata IT,
¥4 Boraginaceae | Strig He IT V10 Plantaginaceae g He Hyr,
Boiss. L. Ss
\8 Boraginaceae Nonea vesicaria (L.) He IT e Poaceae Cynodon dactylon Cr(Ge) Cosm
Rchb. (L.) pers.
Onosma Brachypodium
\al Boraginaceae . He IT ARNY Poaceae pinnatum (L.) Cr(Ge) Hyr, IT
microcarpum DC.
P.Beauv.
FY Boraginaceae Onosma spp. He IT A Poaceae PoanemoralisL.  Cr(Ge) Hyr, IT
Paracariyum Melica jacquemontii
fY  Boraginaceae  rugulosum (DC.) He IT AR Poaceae jacq Cr(Ge) IT

Boiss.

Decne. ex Jacquem.
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Psathyrostachys
F¥ Boraginaceae Myosotis stricta Link ~ Th IT \Ye Poaceae fragilis (Boiss.) Cr(Ge) IT
Nevski
- Oryzopsis
6  Boraginaceae Anchusa italica Retz He IT,Hyr W) Poaceae holciformis (M. B.) He IT
var. macrocarpa
Hack
f#  Brassicaceae Erysimum ch  ESIT yyy Poaceae Stipa barbata Desf. ~ He IT
caespitosum DC. M
fv Brassicaceae LepldlumLIatlfollum Cr(Ge) Hyr, IT 1YY Poaceae AegllcngiI;;)tschyl Th IT
FA Brassicaceae  Sisymbrium irio L. Th  Hyr, IT Yf Poaceae Apera spica-venti Th IT
(L.) P. Beauv.
Fa Brassicaceae Isatis tinctoria L. He IT \Yo Poaceae Avena fatua L. Th IT
Aethionema Bromus danthoniae
g Brassicaceae  grandiflorum Boiss.  He IT \Y§ Poaceae ; Th IT
Trin.
& Hohen.
o) Brassicaceae Crambe orientalis L.  He IT \YY Poaceae Bromus tectorumL.  Th IT
Aethionema Heteranthelium
oy Brassicaceae arabicum (L.) Th IT \YA Poaceae piliferum (Banks &  Th IT
Andrz. ex DC. Soland.) Hochst.
. Alyssum strigosum Hordeum marinum
ov Y4
Brassicaceae Banks & Soland. Th IT Poaceae Hudson Th IT
of Brassicaceae  Lepidiumdraba L. Cr(Ge) IT, Hyr ¥+ Poaceae HordeumeuIbosum Cr(Ge) IT, Hyr
(I Brassicaceae Isatis cggsjdouca He IT,Hyr YY) Poaceae PoabulbosaL.  Cr(Ge) IT, Hyr
0% Brassicaceae EryS|muerepandum Th  IT, Hyr YY Poaceae DactyllsEIomerata He IT, Hyr
Neslia apiculata Taeniatherum
ov Brassicaceae . p Th IT,Hyr YY¥ Poaceae crinitum (Schreb.) Th IT,SS
Fisch. Et Mey. :
Nevski
. Descurainia sophia Polygonum
oA \WF :
Brassicaceae (L) Schur Th, He IT, Hyr Polygonaceae aviculare L. He, Th Cosm
Scabiosa palaestina
04 Caprifoliaceae L. var. persica Th IT,ES Y0 Polygonaceae Rumex acetosella L. He Hyr
(Boiss.) Boiss.
Acanthophyllum
# ¥
Caryophyllaceae bracteatum Boiss. Ch IT Polygonaceae ~ Rumex scutatus L.  Cr (Ge) Hyr, IT
Gypsophila bicolor Pteropyrum olivieri
#Y  Caryophyllaceae  (Freyn & Sint.) He IT \YV  Polygonaceae Ry Ph IT
Jaub. & Spach
Grossh.
Gypsophila pilosa Acontium
7Y \YA
Caryophyllaceae Huds. He IT Ranunculaceae lycoctonum L. He Hyr
7Y Caryophyllaceae  Gypsophila spp. He IT \¥4  Ranunculaceae Ranuncull_us repens He IT‘I\ES‘
IT,
Minuartia glomerata Hyr
a1 \Fo '
Caryophyllaceae (M. Bieb.) Degen He IT Resedaceae Reseda lutea L. He, Th Ss,
Zag
Silene chlorifolia Sanguisorba minor
#&  Caryophyllaceae He IT 'FY Rosaceae He  Hyr, IT
Sm. Scop.
Vaccaria grandiflora Asperula alomerata
7%  Caryophyllaceae  (Fisch. Ex DC.) Th IT \FY Rubiaceae p glor He IT
(M. B.) Griseb.
Jaub. & Spach
Vaccaria hispanica . .
la% VFY
Caryophyllaceae (Mill.) Rauschert Th IT Rubiaceae Galium verum L. He IT, Zag
#A  Caryophyllaceae Silene conoidea L. Th IT,Hyr ‘¥¥ Scrophulariaceae Scrophularia He IT

frutescens L.



https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Poaceae
http://en.wikipedia.org/wiki/Brassicaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Brassicaceae
https://en.wikipedia.org/wiki/Poaceae
https://en.wikipedia.org/wiki/Poaceae
http://en.wikipedia.org/wiki/Brassicaceae
https://en.wikipedia.org/wiki/Poaceae
http://en.wikipedia.org/wiki/Brassicaceae
https://en.wikipedia.org/wiki/Poaceae
http://en.wikipedia.org/wiki/Brassicaceae
https://en.wikipedia.org/wiki/Poaceae
http://en.wikipedia.org/wiki/Brassicaceae
https://en.wikipedia.org/wiki/Poaceae
http://en.wikipedia.org/wiki/Brassicaceae
http://en.wikipedia.org/wiki/Brassicaceae
https://www.google.com/search?rlz=1C1GCEA_enIR1000IR1000&sxsrf=ALiCzsaq5AZce5htz7NE4FxdWauecSAiRQ:1666074320385&q=Polygonaceae&stick=H4sIAAAAAAAAAONgVuLQz9U3MC3JzVjEyhOQn1OZnp-XmJyamAoAAoTq0BsAAAA&sa=X&ved=2ahUKEwivtqTAkun6AhUPPuwKHU-dA3EQmxMoAXoECG0QAw
http://en.wikipedia.org/wiki/Brassicaceae
https://www.google.com/search?rlz=1C1GCEA_enIR1000IR1000&sxsrf=ALiCzsaq5AZce5htz7NE4FxdWauecSAiRQ:1666074320385&q=Polygonaceae&stick=H4sIAAAAAAAAAONgVuLQz9U3MC3JzVjEyhOQn1OZnp-XmJyamAoAAoTq0BsAAAA&sa=X&ved=2ahUKEwivtqTAkun6AhUPPuwKHU-dA3EQmxMoAXoECG0QAw
https://www.google.com/search?rlz=1C1GCEA_enIR1000IR1000&sxsrf=ALiCzsaq5AZce5htz7NE4FxdWauecSAiRQ:1666074320385&q=Polygonaceae&stick=H4sIAAAAAAAAAONgVuLQz9U3MC3JzVjEyhOQn1OZnp-XmJyamAoAAoTq0BsAAAA&sa=X&ved=2ahUKEwivtqTAkun6AhUPPuwKHU-dA3EQmxMoAXoECG0QAw
https://www.google.com/search?rlz=1C1GCEA_enIR1000IR1000&sxsrf=ALiCzsaq5AZce5htz7NE4FxdWauecSAiRQ:1666074320385&q=Polygonaceae&stick=H4sIAAAAAAAAAONgVuLQz9U3MC3JzVjEyhOQn1OZnp-XmJyamAoAAoTq0BsAAAA&sa=X&ved=2ahUKEwivtqTAkun6AhUPPuwKHU-dA3EQmxMoAXoECG0QAw
https://en.wikipedia.org/wiki/Resedaceae
https://en.wikipedia.org/wiki/Rosaceae

\f'\')L@J.c(-)l.ﬁ)alqd.;a)uur.h:jlg:gjbcdgw}:{}dn}}rsu \'9
74 Caryophyllaceae Vaccaria pyramidata Th I—I|Tr V¥0  Scrophulariaceae Verbascum He IT
yophy Medik. SVS' P pulverulentum Vill.
Verbascum
\A Cyperaceae  Carex divulsa Stokes Cr (Ge) Hyr, IT Y¥# Scrophulariaceae speciosum Schrad. He IT, Hyr
\Al Cyperaceae Carex spp. Cr(Ge) IT VYV Solanaceae  Hyoscyamus niger L. Th, He IT, Hyr
IT,
IT, Tamarix Hyr
VY Euphorbiaceae EuphorbiafalcataL. Th Hyr, \fA  Tamaricaceae L Ph yn
SS ramosissima Ledeb. Zag,
Ara
Colutea arborescens Ara Dend'r_oste!lera
vy Fabaceae Ph ' YF4 Thymelaeaceae lessertii (Wikstr.) Ch IT
L. Hyr .
Van Tiegh.
. . Zelkova carpinifolia
\24 VO
Fabaceae Medicago sativa L. He Cosm Ulmaceae (Pall.) K.Koch Ph Hyr
Vo Fabaceae Coronilla varia L. He  Hyr, IT o) Urticaceae  Parietaria judaicaL. Th  IT, SS
\ld Fabaceae Trifolium pratense He  Hyr, IT oY Zygophyllaceae Zygophylll_u m fabago Ch IT

L.
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