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4- Canonical Correspondence Analysis
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Fig. 1- The location of Deraseleh region in Mazandaran province and country scale
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Table 1- Details of the measured environmental factors for Deraseleh region, Mazandaran province

L yuxio Sl iseo g pSajlal aslg S g9
Variables Abbreviation Unit Conversion
oS Sl Ca(COy) % PR

Calcium carbonate Logarithmic

" pH 1-14 i os

Acidity No conversion

Organic carbon Logarithmic
(o 8 i p ppm b o
Available phosphorus No conversion
o> BB ey K ppm b o
Available potassium No conversion
I oisss N % PSR
Total nitrogen Logarithmic
Sand Logarithmic
el % o)
Silt Logarithmic
52 % )W
Clay Logarithmic
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Table 2- Lists of medicinal plants found in Deraseleh region, Mazandaran province

ol oU 3% LaigS hdsee oU w8 ob
Scientific name Family Abbreviation  Vernacular name (Persian)
Achillea millefolium L. Achillea cliles:
Boumadaran
Anthemis arvensis L. Anthemis s
Babouneh
Gundelia tornefortii L. Gundelia A=
Kangar
Senecio vulgaris L. Asteraceae Senecio e
Pir Giyah
. . S0l
Taraxacum officinale (L.) Weber ex F.H. Wigg Taraxacu
Qasadak
Tragopogon graminifolius DC. Tragopo!
gopogong gopog Shong
Echinops cephalotes DC. Echinops Jos ’S”“
Shekar Tigal
Adonis dentate Delile Ranunculaceae Adonis d o9 e
Cheshm Khorous
Alyssum iranicum Hausskn. ex Baumg. Alyssum e
Qodoumeh
Matthiola ovatifolia Boiss. Brassicaceae Mattihola i
Chalipa
Sl
Sisymbrium irio L. Sisymbri oS
4 4 Khakshy
Allium scabriscapum Boiss. Amaryllidaceae Allium s ’L’
Pieyaz
Origanum vulgare L. Origanum o9
Marzangoush
Phlomis olivieri Benth. Phlomis °n i
Gosh-e Bareh
Lamium garganicum L. Lamium g S 455 )
Gazaney-e Sefid
Mentha mozaffarianii Jamzad Mentha m s S .
Pouney-e Koohi
. § Gl
Nepeta bornmuelleri Hausskn. ex Bornm. Nepeta b @
Alaf-e Gorbeh
Thymus vulgaris L. Thymus v o9
y g y Avishan
Salvia limbata C.A.Mey. Lamiaceae Salvia | o e
Maryam Goly
Mentha longifolia (L.) L. Mentha | 92
Pouneh
Eremostachys laciniata (L.) Bunge Eremosta e J_'.
Sonbol-e Biyabany
- . - 5451
Ziziphora tenuior L. Ziziphor t I
Kakouty
Ziziphora clinopodioides Lam. Ziziphor ¢ P I .
Kakouty-e Koohi
- b {CS
Stachys lavandulifolia Vahl Stachys | O ST
Chay-e Choopan
1SS Al
Stachys pubescens Ten. Stachys > j
¥sp ¥sp Sonbol-e Kork Aloud
Vaccaria liniflora Bornm. Caryophyllaceae Vaccaria _‘ O
Jegjeqak
. L
Ferula gummosa Boiss. Ferulag m’ :
Barijeh
. . o551
Ferula assa-foetida L. Apiaceae Ferula a o9
Angozeh
. . . 55l
Falcaria vulgaris Bernh. Falcaria e

Qazzyaghi
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Fig. 2- Frequency of medical species in different families in Deraseleh region, Mazandaran province
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3- Distribution of medical plant species on two first axes of DCA
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Table 3- The results of detrended correspondence analysis based on first fourth axes

BT L TR oS Jgb

o byl weo p

owibyly JS

Axes Eigenvalue Gradient length Cumulative variance percentage  Total variance

1 0.52 4.08
2 0.40 3.90
3 0.33 3.45
4 0.22 2.64

9.70
17.10

23.30
27.50 5.35

(Haghiyan & Sheydaye Karjak, ,S olas 5 olis Jo
s e 465 cpl el g 1) yhud g cdow yl5ee 2017)

4,5 Gle o (Phlomis olivieri Benth.) oy oS (sladssS
95y o9de (Nepeta bornmuelleri Hausskn. ex Bornm.)
8 5 S sl 156 oo o290 b g0 5 b Jole
(Haghiyan & Sheydaye 5,8 ohyi4 lads .as)b
Iy sl g (o1 ko ¢y o Al 0sMe Karjak, 2017)
9 Al S5 Phlomis olivieri Benth. 4548 s,
o)Ll SLs yawd i 4 (Mohsennezhad, 2011) 515 oo
4 30 (Garousi et al., 2016) (\l,LSen 5 (wg)S Cusl 03
0,Lal oy b (e (Stson g abdwl b 465 (pl Cute (Sason
Lled,S

S0l (Gundelia tornefortii L.) , K5 sl adseS
4815 (Taraxacum officinale (L.) Weber ex F.H. Wigg)
Salvia limbata ) 5w, 4 (Sisymbrium irio L.)
38yl )13 SB a5 ey ol b cov 50 (CLAMey.
Haghian et ) cul Kinlos cldllae plo b zuls (SiS 4565 590
39 » .(al., 2009; Haghiyan & Sheydaye Karjak, 2017
(- Taraxacum montanum (C.A.Mey.) DC) Sa_sl8 4568
ohSen g oL ¢ SLs cliw (Moamaye, 2009) ,Yse
L b Bl sl $3e 1) awle )50 (Haghian et al., 2009)
(Haghiyan & Sheydaye Karjak, s, olus gl
3, cidlhe 2017)

;L (Tragopogon graminifolius DC.) i sladisS
M Mentha ) s 45 (Allium scabriscapum Boiss.)
s (Mentha longifolia (L.) L.) 45 (mozaffarianii Jamzad
1 o9dle (Eremostachys laciniata (L.) Bunge) _sbly e
SLS et 5 o b Co8 (990 b atpeud 5 oy Jole 52
Tragopogon marginatus ) Xus 45 b dayly ,5 .55, )3 55

{Achillea millefolium L.) olslogs sladisS & Jgas b
Lud> (Alyssum iranicum Hausskn. ex Baumg.) 4.8
Origanum ) _b9—55;,» (Matthiola ovatifolia Boiss.)
S5 ((Lamium garganicum L.) i 435 (vulgare L.
Ziziphora ) »4S 5sLS (Ziziphora tenuior L.)
Stachys lavandulifolia ) -Ls> s> (clinopodioides Lam.
Ferula ) oj9-51 ¢ (Ferula gummosa Boiss.) 4> L «(Vahl
S 39 9 o oljee w5l cov LiwgnS(assa-foetida L.
U35 30 (Haghian et al., 2009) /LS 5 ;Li> .Llodg
SUS s 5 5 liee 31 e glislegs 355 STy o 55,8
4 (Mohsennezhad, 2011) sl35 cpusce 505 (hsis 1> Cawl
3,5 0,1 855 ul STy 3 el glyisar S 03355 oliee
L dlayly p 3 (Garousi et al., 2016) o, lSen 5 (owg)S  Cusl
X SUPUNSNRERE S E SV I EP
S8 phed g ol @l b G ol mls (5555,
Lol ccwl Kalen (Haghiyan & Sheydaye Karjak, 2017)
Olise ¢ (Haghiyan et al., 2009) S xSl colia (505 clalllas
Al gie 4568 ol yo 3w 1y (Moamaye, 2009) el
Lhbey i o (Garousi et al., 2016) ,LSen g (wg)S
228 45T 565 ) STy (o52)Sis 5 Sta) S (das
ol 48 )55 148 dalllas 350 Buiss oyl yo oS
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Introduction

Plants distribution in nature is not by chance, but it is a function of various factors such as topographical, edaphic,
climatic, anthropogenic factors, etc. Environmental factors along with management factors play an important role on the
species composition and richness. In fact, there is a high correlation between the establishment of plants and
environmental conditions, so that the composition and structure of plant communities largely influenced by
environmental factors. In particular, soil and its numerous properties play a significant role in the establishment of plant
species. These facts show the importance of medicinal plants and their influential environmental factors and state that
such studies are necessary in all fields of natural resources. Therefore, this study was aimed to determine the region
plant communities and their medicinal plant species, and to identify factors affecting the establishment of these
communities using ordination method. Considering the region conditions, its pristine nature, the high population of
exploiters, and lack of basic information about vegetation, this study can also be effective in improving economic and
social conditions of the region residents.

Materials and Methods

The study area basin is mountain rangelands of Deraseleh that is located in one of sub basins of Talar River (one of the
major Caspian Sea sub basin) in Mazandaran Province. For random-systematic sampling, the 50-meter transects were
randomly laid out in the region and 5 plots were systematically established along each transect with 10 meters interval.
Therefore, a total of 60 transects and 300 plots were sampled. Soil samples were taken in the middle of transects from
0-30 cm depth. Soil samples was transferred to the laboratory to measure soil properties including soil texture,
electrical conductivity (EC), acidity (pH), nitrogen (N), phosphorus (P), calcium carbonate (CaCO3) and potassium (K)
and organic carbon (OC).

After data normalization, DCA that is an indirect ordination method was used to identify changes in plant composition
and to determine gradient length. As gradient length was more than three, CCA that is a direct ordination method was
selected for assessing the vegetation and environmental variables relationships.

Results and Discussion

The region flora consists of 94 plant species belonging to 79 genera and 29 plant families. Considering medicinal
plants, 29 species were dominant in the region and Lamiaceae family with 13 species had the frequency in the region.
DCA analysis showed that the importance of axes decline to the forth axis on the basis of Eigen values. Based on the
gradient length and Eigen values, CCA was used to determine the effect of soil factors on medicinal plants. Different
soil factors had significant effects on species distribution. Each of soil properties controls the distribution of the species
to a certain extent. CCA analysis showed that the effect of environmental factors on vegetation is meaningful (P=0.001;
F=1.68). Generally, some species were affected by a variable but some by several variables. Some species did not show
significant correlation with soil properties.
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Conclusion

Knowing about environmental factors controlling vegetation can optimize management of rangeland ecosystems that
helps farmers to utilize their land sustainably. Identifying medicinal plants and understanding their controlling factors
can be effective in determining management practices. In this study, ordination techniques showed that plant species
belonged to the same family or genus are not necessarily influenced by the same environmental factor. For example,
two species of Ferula were influenced by different factors. Soil texture and pH had somewhat more effects than other
variables on vegetation. Soil properties had negligible effect on some species such as Senecio vulgaris and Vaccaria
liniflora. It can be suggested that other factors such as topography and management may be effective on this species. In
conclusion it must be said that, the ecological needs must be identified for optimal utilization of forage and medicinal
species and species with use in industry. Then, proceed to the cultivation and exploitation of plant species according to
controlling environmental factors.
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