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Fig. 1- Locations of investigated habitats

Jolre e g byl sl b ol plgis 4 @Ring) (S5 9295
2)5 SBl g (S0l
oS a8 o 55 AFAY Lo 5 olSitngy bl §) g
439y 3l Lt & g (s ) (sl (5155905 4y pladl
2 S aged & Bl isS ol jl gy gl odmlitie L o)
Al aS alease JS )l masses il cSuil s Jobo
zol b plejor b8 ©jgo g ololid LB (S95lsh )90
9 Uiy gU k8 (1Slke Jud jl diges b liogas ol (a5
r2 A g S5l iy o515 oad (S ojll gy li] lawgie
S5 S g 5 g e Sl 3,5 S adlale (D > Ky
Ay g aled Al by o l iy o olea slaplul s
Ladigas ¢ bl jlado g CuinS’ bais jglaito 4 0 Jitio olSetloj]
VOED) base &l a2)3 g b 13 5 (jg (i Sl o 4bolBDL
L s (31,8 ol d
S35 Al Ve Ll 5Slae 5 o3liial Uy ddlate 4.l
Gl (g s e pa>Ca plr ) (olidlsn saolSin]

e g rsiee (LS slajgld )3 39290 MBI bl
O dn pBLAYAY Sl > (alRiag) bl 5l ol oeo 350
(OLSKelS g NS Sy (LSS5 0 03) ol oKy gy i
s WA OYAY Jlw dw (b Slie Sladllas 5 (V JSK5) 0030,8
i plool oKy gy ol jo IYAR
Lo (e a9 Ly oo 5l ) (S5 358 sl S
G S5s0) il 5 05 s 5 GPS ol 5l oli
ool U ol gy 4l (ows gl 5 <yl dopd bl

A e uliilgn claolSi] cleMLl
M_lél (TR b ubwl L;Lmolij;”) 65\,)9195\ LSLQ’L;}"S
5 6L &lys dmys :Silie @l LSl uSolee) dilao
doyd 9 Loy o 1 el ) BlS gug Cunadg o Cash)
M Jidgy g b gy gli)l) 4555 (st Sloogad 5 (Gl
A S ofl iy, s KB 4 ey St 5 g S

Py 9 b 4 o515 > 4 SIS A 4l ddlate



QA leg ) o kot oA alor (g yglisS ol pogw dg s Yo

D)9 L;Lmo@9) 4S ol uL.v.’ [XW) Pl;x.vl d‘.mu.w)).g C;Lu
9 (OE5 9 252 S (lSelS) Sid (codlil 09,5 93 55 () 2
e YO L dopdsca s B g plogshes WP L placa o
sl |y bl (o)l (SSle cp e 5 (S a5 4 Sk
)8 ol de 0 WIA g W/E Glod b iy 4 15 9 Kb o
39 BolSidag) (e S 9 (SIS

9 BS99y Sl—ogad ulwl . CA 4 PCA
250 gl L (gl ol sladilie 4 45295 301 3 conldl
Oy b (2l (Si aly)l J5 A b colRing) 53 (b))
bl 5505 claygme (o)lol i g9 ol o el V g
ul9-"° l_’ ©3-9 )L&JA )l ke Oy i (092 I)I.) 9 ml a5
slaailye &Sgpsb @V JS8) 05 pasedio pgd 5 Jol (sloadlye
oolitln oMol Lolaol o LnolS ity gy S8 3 pg ¢ Jsl
9 (a8l g (od Cmghoy il (S5l (e dlod (1:53Le)
035 3y (G doyd 9 b)d a1 eld)l) (SIS g8 Clogad:
Y Jods) cuily o pd YE/O 9 OF/D Jolro copow ¢)l38l5 55 &y

WIF Jolan (oot L 55 g 9 o9 o Jol sloadlie ggone
u;).s\fl_s Dy )L\f).ui.: Ltbb&ﬁg‘s) l.gs:qu 2 o) av/s i 9 o )d
3 o g IOF by ol 5 2 bgnye Jgl el g b S ol
L i 4 g gy 3 Al Sl (Sin il 39 o
Iolre o L bl (slod 5 oo +/¥Y 5 +/¥D Jolro (o
S5 Y Jgia) g olRag) SSE 2 e sl juiie (ike +/¥F
v

999 IVF o b cd 12> cpgd adlhe e )b oy
AU ol sladilie 53 p el i 4 el ol
Al

o391 133 gl 31 gl ko (- IAD) 15 4 35 py il
S92 52Ul 5 alie adlye cpl g badls plo )b

adlye y Lo 1 (B alyyl JS L5 (wy 2 3)90 srolKing)

A s () dolee)
) ke s (S Sl
Plegd oy = P oy )
(Vo+(31,8 les) ALl (slod (:SLeo)

A ol eolatwl b (31,5519 5 coulBl ( (59951 (slaoal
(CA) "l 3JUT 5 (PCA) '(Llele Jloss) (ol (slmalze
L wlgi o ol slodalie 4y 4500 o (gladios ).JLT A asuie
P A4S glaialy gpiie ol yiny ds o oLl
dj9 slaadss (i) Chogad 5 (Kjdsdioe o Shy
55 S laolldng) AU e jolate 4 Mad e ()
»» .(Hasanzade Navrudi et al., 2003) 55 &38lg oslizwl 590

S Cams b LS s yilo 0559 polde o ool (sloaalse a4y 4y i
slaailie ;b lpss (Jo35 29, 1V 5 00 SS& Jo33 29,
5 3)90 Jole Cusge oS (Syg0 )3 g il g le > bl
doyd dgid et Jol sladdlie 4y 450 adgl slaygoe )
b op i a5 ol walgs (il it e (g3gdse A 4
b ol sloadie cpuss (gly bldnily dallas 5y90 Cnngas
oBiug) 2 )3 39290 ST (Suigledyge Cluogad i oslatul
ek g 04 odlaiwl Lol claddlie 4 40 ).Jl;l 5l
slame 4S5 Sy (e D (g S 390 55 0 5o (Slaadlie
sba Sy 5l Ol ooy 390 adlate (ib (sl LS (e
a5 ) lawgio) paldl (dilaie s duopd b yd e | las)) dilaie
S398s90 9 (s Casboy Wl (S5k (5:0ke il )l >
Miel e ST Sis g 5 59 obS gl o idgy ZU yad) oS
S pwlS b (5 olaw Bl Sid y5g oSy SiiS 5 cdBlus
I8 0,3 slaay Bl )0 0,5 dlawy Bl 4 S S 59 o
SlogyS s (gl e (S )0 4 dlaad g digy )0 4y i Bl )
CA 5 PCA (slajtl 5 albie jobo 4y o)y 3)90 Sluoguas
Minitab  islejl oyl 53 osliiul 3,90 l58le )5 .5 o3l ylis

g Ver.15

1- Principal component analysis
2- Cluster analysis
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Table 1- The eigenanalysis of the correlation matrix result of based on Pearson distance, single linkage amalgamation steps by
PCA in habitat of Gol-e-Arvaneh Bezghi

PC, PC, PC, PC, PC, PC,
37 )‘A.S.o
_ 3.2692 15917 0.7572 0.2561 0.1257 0.0000
Eigenvalue
e 0.545 0.265 0.126 0.043 0.021 0.000
Correlation
to3S (asen 0.545 0.810 0.936 0.979 1.000 1.000
Cumulative
0.8 4 Slope
0.6
E 0.4 | Mean Temp Rainfall
E
2 0.2 Altitude Climate
E 0.0
-0.2 4
-04
-0.50 -0.25 0.25 0.50

First component

B dilgyl 5 wollilag, souldl g (59195 Olaogad (wlwl 52 093 9 Jol srallie (55,1 Y JS
Fig. 2- The loading of first and second components based on topographic and climatic characteristics of habitat of Gol-e-
Arvane Bezghi
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Table 2- The eigenanalysis and loading content of
principal components in habitat of Gol-e-Arvane Bezghi
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Fig. 3 - Habitat classification of Gol-e-Arvane Bezghi based on topographic and climatic characteristics variables by PCA
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Fig. 4- Habitat classification of Gol-e-Arvane Bezghi based on topographic and climatic characteristics variables by CA
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Table 3- Habitat classification of Gol-e-Arvane Bezghi based on total measureding variables by CA
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Fig. 5- The loading of first and second principal components based on morphological characteristics and plant density of Gol-
e-Arvane Bezghi in six habitats
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Table 5- The eigenvalue of Pearson regression matrix based on total measuring variables in habitats by PCA
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Table 6- The eigenvalue and load content of principal components based on total characteristics of Gol-e-Arvane Bezghi in

six habitats
e PC, PC, PC; PC, PCq 2 etie PC, PC, PC; PC, PCq
variables variables
oy Go St
&_Lm’ 0.043 -0.257 0.181 -0.422 -0.231 © o 0.259 -0.134 -0.155 0.122 0.003
Altitude Plant dry weight
12 05le -0.262 0.038 -0.068 0.124 0.360 b ‘”9 0.197 -0.169 -0.264 0.247 0.022
Mean temperature Shoot dry weight
‘-f_‘"“.c“*’bf_ 0.241 0.058 0.264 -0.043 0.242 S U” 0.281 -0.061 -0.076 0.072 0.151
Relative humidity Leaf dry weight

AUl (S6,b (:S5ke
Annually mean rain
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Climate
G o
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Slope percent
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Plant density
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Large plant diameter
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Small plant diameter
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plant diameter
4y ) 0107 0359 0111 0.167 -0.262
Height plant
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Plant fresh weight

Bl &y S S (g Cand
Leaf dry weight to shoot dry 0.208 0.003 0.284 -0.231 0.277

weight
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Shoot number
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I 055 slass 0236 0197 -0.116 0.072 -0278
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0,5 0 J5 ol
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Seed number per flower
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Flower number per plant
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Table 7- The eigenvalue and load content of principal components based on total characteristics of species and habitats

Spog adlze ogi Wailye
Description Components Description Components
Wy Sy b PCys By ST 4 olasi g gy 5 (g oS Sl g PC,
Large plant diameter Leaf dry weight, plant fresh weight and seed number per plant
asl i 45 Gy gyl 5 o515
. PC14 . . PCZ
Shoot dry weight Plant density and height
8 8l 40,5 dlaws
s PCss bl 50,5 3 PC,
Climate Node number and climate
S pwlS s 6,5 Sy
pelS S PCis 5 S PC,
Leaflet diameter Node number
Gg ST L4 ol pC bod (155ke 9 S pwlS jlad i Ao yd pC
Seed number per plant v Slope percent, leaflet diameter and mean temperature ®
o duoyd PC., Sy SaS S PCq
Slope percent Small diameter of plant
e ) o PCio by @M J gl PC,
Comparative humidity Altitude
J)ML{ )143 PCZO Lg f"s‘)J PC8
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Sy Sy kS PCyy Sy o BC,
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PCZZ . i PC].O
Slope percent Small diameter of plant and mean temperature
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Flower number per plant

Plant fresh weight
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Introduction

Hymenocrater from lamiaceae family is a perennial bush with 24 species in the world and 10 different
species in natural habitats of Iran (Satil et al., 2007). Hymenocrater platystegius Rech. is exclusive to Khorasan
province in the North east of Iran (Mozaffarian, 1996). According to available information, %5 of plant species
of Iran are becoming extinct, which is 550 times higher than the forecast of the International Union for
Conservation of Nature and Natural Resources. Hymenocrater is an important genius of Lamiaceae family.

Hymenocrater belongs to Stachyioideae subfamily and have numerous varieties which are expanded from
Iran to Irag, Pakistan and Afghanistan. This genius has aromatic essential oil and antimicrobial effects. Some
researchers has shown different characteristics of its oil components are related to the differences in geographical
conditions and habitats of the collecting regions. Moreover, proper management and optimal utilization of
natural ecosystems requires sufficient scientific knowledge and understanding. Therefore, domestication and
cultivating domestic plant cultivation can reduce harvest pressure on natural areas for rare, slow grower and
critically endangered species (Vogel, 2004). In recent years, lower precipitation and land use changes threatened
this species seriously. The purpose of this study was to evaluate ecological characteristics of this species, their
natural habitat and to evaluate possibilities for domestication in field condition. The aim of this study was to
select the best habitats of Hymenocrater platystegius Rech. based on ecological and morphological
characteristics of species in the natural habitats.

Materials and methods

This experiment was performed during 3 years (2008-2010). For this purpose, 6 habitants (Bezd, Bezgh,
Bazangan, Golmakan, Kalat and Zoshk) in Khorasan province of Iran were chosen and all plant criteria,
including morphological characteristics (plant height, crown diameter, stem, flower, leaf dry weight to shoot dry
weight, number of seeds, plant density, fresh weight and dry weight) and environmental requirements in the
natural habitats (annual precipitation average, annual temperature average, relative humidity, climate condition,
topographical features (altitude and slope) were investigated. Golmakan area was determined as the base station
data for evaluating and recording the phenological stages, because it had a higher plant density and diversity of
topographic features. Then, collected data was analyzed using PCA and CA methods.

Results and discussion

In this study, the effects of environmental conditions on morphological and ecological characteristics of
Hymenocerater platystegius Rech. were observed. Results showed that the natural habitats in the area were
highly similar and 4 ecotypes were recognized there. Among 15 plant criteria investigated the leaf dry matter,
number of stem per plant, number of nod per stems and the nodes bearing flower contributed to 97% of the
variance. Topography and climate analyses showed that climate was the most important factor with +0.55
loading which had the highest impact on the main component. In general, 5 habitats were recognized with 70%
similarity in topography and climatic conditions.

1 and 2- Former PhD Student in Crop Ecology, Department of Agronomy, Faculty of Agriculture, Ferdowsi University
of Mashhad, Academic Member of ACECR and Professors, Department of Agronomy, Faculty of Agriculture,
Ferdowsi University of Mashhad, Iran, respectively.
(*- Corresponding author Email: akooch@um.ac.ir)
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Conclusion

Finally, both Golmakan and Kalat were in one group (had closed similarity in environmental conditions
including topography, precipitation, soil texture, elevation, aspects and other habitats were in 5 separate places.
These results showed that the environmental factors had more effect on morphological characteristics of this
species. Therefore, considering the destruction of natural habitats and extinction conditions for this species, it
should have a period proportional to the regeneration period, such as grazing for conservation. As climate
change has huge effects on endemic species then domestication could be the best way for their protection and
conservation.

Keywords: CA, Ecotype, Medicinal plant, Morphological characteristics, Topography
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