[ Downloaded from nbr.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1398.6.2.6.3 ]

[ DOI: 10.29252/nbr.6.2.241 ]

Nova Biologica Reperta 6(2): 241-253 (2019) ) Pode 30 (p o8 (SdABL
Print ISSN: 2423-6330/0nline ISSN: 2476-7115 ¥ YOF JITFY Slowds oY o)les o Al
https://nbr.khu.ac.ir; Kharazmi University Press il oKl ol L

X SBETE gF D95 98 ) pii- SSLdp ey Ak (6 gy i

39w E AL 9 Ol E15 o 0315 awy 40l
Ol Ol ¢ ybe o 5 oSS ¢ s 3 ke S8l ¢ i 05,87 01l cOlow (O3 ,3) Oliam Ol gt oK1
zaremaih@modares.ac.ir «olyls 15 o WG U sin

L Ll 0s oS5 Astragalus fridae <8 5 Semnanensis ius. i Lls = sbeo S 5 Astragalus semnanensis 8 oo
LUl S 93 cpl (omlidin y 5,5by5 48,55y go Sl Sldllan 05D g8 o 5 smeims Oliams o S diate (6 Lol 58 53 ol .des INCANI
Condy 5 gl U o ol 53 ol aallln cpl Ot OT delie &8 Sl 0is adlllae g syl 5 &S folge b 6T (s b5le 5 2S5 (25
;5 5 Canoco 4.5 DVl 5o CCA ;RDA (s Low L6y 658 55 o) mlidCiu )y 5 omlidiCiu, s e s S oled S sb
S ol e 3T gl 5 68 53,8 S5 s e 3 o rie 257 515 DL RDA (gl s aeslie s plonil ol yon (5555 (slasi S o lules
Y bgaf,;ﬁg,tf@s&;ﬂ;i gy Somb Olelil s Clel S Asemnanensis &8 sl 5,05 Al fridae £.8
g G R TEEUg-3 g oS peelS S ladly ST O son & ol 53 0dkials 5 51 e 5 Als e K
el CaC0s 5 i EC (s e clale I3l .l Ol 5 555k A, fridae s 5 A, semnanensis s s ol 5 sk 5 oS 2
)l A.SEMNANensis ixl> L o a1 Prunus lycioides , Acantholimon cymosum wste glaw S .55 oo 655 338 Jlsl 3 Sials

1> Astragalus fridae t = 2! ,~» ;s Euphorbia gypsicola ; Moltkia gypsaceae sls« S

6555 VLS (2 058 (Gl 05 Ol (5551 .S SO

Ecological-anatomical comparative adaptability of two gypsophylic
Astragalus species of gypsum soils

Fatemeh Rabizadeh!, Hassan Zare-Maivan? & Shahrokh Kazempour?

'Women’s University of Semnan (Farzanegan), Semnan, Iran; 2Department of Biology, Faculty of Biology Science,
University of Tarbiat Modares, Tehran, Iran
Correspondent author: Hassan Zare-Maivan, zaremaih@modares.ac.ir

Abstract. Astragalus semnanensis belongs to sect. Semnanensis, of thorny astragali and A. fridae, of non-thorny astragali,
belongs to sect. Incani are the only endemic gypsophyllic species in western Semnan. The morphological and systematical
studies available on these two species are scarce. Nor have the anatomical, distribution and adaptive capabilities in relation to
soil and elevation of these species been investigated yet. Therefore, this study is aimed to comparatively investigate these
features. The effect of soil and elevation on the anatomy, morphology and micro-morphology of the leaves of both species, as
well as associated plant species, were analyzed using RDA and CCA analytical methods, Canoco 4.5 software. Comparison
of RDA analysis of both species indicated that gypsum had the highest effect on the abundance of both species, while
elevation had a strongly positive correlation with A. fridae and a negative correlation with A. semnanensis. Both species
adsorb gypsum on their epidermis and part of the gypsum absorbed is accumulated in leaf parenchyma cells as calcium sulfate
crystals. Adaptability of leaf surface is in the form of long and dense hairs which, in A. semnanensis, are longer and basifixed
and, in A. fridae, thicker and medifixed. Increase in soil Ec and Na, K and Mg content and content of CaCOs reduce both
species abundances. Species such as Acantholimon cymosum and Prunus lycioides were found to be associated with A.
semnanensis and species such as Moltkia gypsaceae and Euphorbia gypsicola with A. fridae.

Keywords. Astragalus fridae, Astragalus semnanensis, ecological factors, gypsophyte, Semnan

Received 16.07.2017/ Revised 24.12.2017/ Accepted 31.12.2017/ Published 01.08.2019 AWAA/CO/N e SLESIARRP/ /e 5, 4y /\FRE/N /0 C‘ﬁwl/\\‘ﬂ?/-?/rb by

241/Y%\


mailto:zaremaih@modares.ac.ir
http://dx.doi.org/10.29252/nbr.6.2.241
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.6.3
https://nbr.khu.ac.ir/article-1-2901-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1398.6.2.6.3 ]

[ DOI: 10.29252/nbr.6.2.241 ]

Rabizadeh et al. Comparative adaptability of two Astragalus species

055 AgS g0 (a6 pdy il LS 5 0olia,

Ol Golassl aide clasl lod dn gy o Sosline Slelis )|
55 S5 p Ghle ohsn Ol Gl (s s 5 s
Maassoumi & Ranjbar, ) & ls Lzl ol ) o8 o s
slie s Cansy (1998; Ghahremaninejad, 2004
3 Vbl ol gl b able atin ol Slas 8 Cslle
ot 53 eall ol sl 6T 551l 5 Sl oS S5k Ol
05 L A, semnanensis .ol Hlg Juad 3 a3 S bl
N (S laesT S rils b llST Slie b5 Glaw
Mo e cp) Gl 58 iy 51 ool okl ol 5ok s (glaeST S
-e5 b5l (Maassoumi & Ranjbar, 1998) »,2 .
3 S 6S s bamdl (A, SEMNANENSS)  Jlaw 08 ¢ ol
gl S e VP B el 5 Oless sy ke K

el o by
s sluS Astragalus fridae Rech.f. 8 08 oS
S e Ve gyl s Ol (g5laml Incani aisw 4 Glaz
S Eblis Sle &bl (suaib aluly & ol bys mlaw
oS 53 s mle Sl eslid Lo JUCN) cal
Jalili & Jamzad, 1999; ) el sl ,&l st 5 a0 y3 OlalS
Aoy b glaessiss 53 oS -l .(Mehrabian et al., 2007
A0 5 3 )ls s> (CaS04-2H20) 8 S (oYL
(Eftekhari & Asadi, 2001) coul aibs s @}:g oS
0F 5 Slaw 0F &5 215 5l spne S 22t
LT i sl il sla S b bl s (5
Sl 4 gl Sl ods adllls S gl 5 ST falye
S, 55l el QLSS a5 655 ot 5 onelST o Jous
OF S phn w8l (wysgS DS gk El
or) O das o 0L 1y (Fslie b = e sl S 50
08 B8 9 i ey 5l S 55l Gk dlie
Obow (28 blw s el A. fridae 5 A. semnanensis

el

by w9y 9 30
25 S Frenn sus glee boadlas Cou diki

DLl 31 o slal5 53 5 Dbt g o (25 slrelSs s,

L.sb"l—y}e ujpdb..nuwaji;g;.&: rljdu.()\ﬁl 39 e

Ao

Ll ol Slapten ST OLLE saa S Sl o

Gbilay Hsi 5 SaT (28 Sy S8 e 55
sl 68 3 by Chle Ll sl SIS, b
b1 ol s aal dsla 5 OT 5 35dome |y G m5 45 Wilos S
D53 (Sl oS prad alia (slajkstle b b bl A5
bl OLLE (umes S b bis JHI5 5 Jhw S
LS o el ) o iy wdr s s
(b SL0 55 5 Sl g 5 55 N skeSa (Gary, 2009)
33 5 Lol p ¢S sble ¢Sl s e 5 peelS (ol
Sl g o (S ol 0 Ll LS o 2T S o
"o 3 S sl ke D DI ) 15 () S
Sy Ly Ged S s s |, S oMl ssds
Gos 53 Cugb) 5y Dy 53 3l Glheas G5 el IS
Cgdam 53) LOL S o e S s e &S > S
(K osba s g dal = (Gas 3) by IS 5 (ke 53) O 5
ot & edS L b potns Byl &S (6 503585 8 b
b 2 oeelS) sl 58855 S al 4 p ol ST Jsls
Jafari & ) > 5i o jie oa S (A3 58 (WL S it
wan ey ol OO, (8 «S(Tavili, 2012
Ghle Aol ST )3 s pe i LiSu 0 350 |5 OLLS
S s ) 55 s o guons OBLE Wiy gl Ale (5 S
- Bl oo 25 5 As ST STl D5 o
il 5 ksl JSK83 51 5 35 SISy 4 D3 ol O
lS O 1y Kt ol o S e S S St
" s D S e 4 el Lo 55 WS e O b
5 (Astragalus) o s, .Jafari & Tavili, 2012) wis
Ol 43 65 YO —Y+or 5,0 L Fabaceae LMl 5,5
38 OLE Ole 3 03 o 56555 calidn YFO L5 oliiaids
Gl OT 5,8 00+ 3500 oS 01l j5 68 Ave Sl i b
Naderi et al. , 2014; Zare & Podlech, ) ¢l 8

2001; Lock & Simpson, 1991; Maassoum, 1998;
Astragalus o8 -l 5l 48 53 .(Yakovlev et al., 1996

Semnanensis i ;l semnanensis Bornm. & Rech.f.

4i3w ;I Astragalus fridae Rech.f. , Podlech & Zarre

35 5 Ll gpie Jlslp 8 bk s Incani DC.

242/YFY


http://dx.doi.org/10.29252/nbr.6.2.241
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.6.3
https://nbr.khu.ac.ir/article-1-2901-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1398.6.2.6.3 ]

[ DOI: 10.29252/nbr.6.2.241 ]

Nova Biologica Reperta 6(2): 241-253 (2019)

atyy 5 &8 s 5 glalil b 3 5 a5, i (Coolpix
s (5, S o5 5 sy e Digimizer 4.1.1.0 5l ;5 Law 5
SSEM) G S o sSas S b b oS (nlpesdle
Lilsy g 6l s 35 oS 55 ) 5 mlaw slaeS S
68 53l sy Gblie HIS 55 5 S Jule 5 s ldp s
Canonical ) CCA sl s 3l 5 Arc-GIS 9.3 Aoy
Redundancy ) RDA , (Correspondence analysis

A& o3liz.l CaNOCO 4.5 3l ;s @nalysis

@lﬁ

2 Seally JKaa ol gyla s oS Sl Shew 05
- Sl ¥ oY (et j3aag oS )3 45 e dalie b
Sl s BN 5 A ey SlaeST STl ey
S Sl w35 05 1y 5 s slapll
(b e AF LSy (oS e eSS St g e
S35 S5 5338 0 F L e s (K55
WO LA eS8l 4 b el S 55T € .ol Rachis
ot p) eSS L 3T ps S 4l
354 Jlee dd J8 (glaanlS ol ol o gy 0S|
~Sld bl Ky b Sl eSS, 5 aalss
Jlsl 03l ol sliigy gl claeS ST L S Wl S
g akn sl a5 L OT (sl J8 it oo JS 4 ole Cutigs )l
J3 slosls 5= Il 5> 5 &S o Gldles S fue 5505 b 5 Zumd
oS 08 Ll Ans e ege ailan o) 5L LS g )
S e S s L Sl g 5108 dhar
o3 e Olew Al $Sisaas 5 S Cdw Lme )3
(shl o Sl YO LY L olS pl s o OLis S bl s
Wi 3T 8 it e (s ile glasS S clyls
-8 s sl b el oo 31 olS ol gy 8593 Lol ol 6 ge
2 5 i JE s sleignnyl 53 5 55 00 SET Ol o
20T oS  das o oge Lo 8 fad 50 1 S 31 5 ola
(Y JS8) g r Jrlotn (5 &y Ol
495 95 (Pl ST 39 dmlio

S35l b 68 5 h sy ol 53 ol 93 28 555 e
S35 G5 3 s e S o s oS L SLS LB

-\qu.u"..L_:;’o\.:?j.ﬁJ‘QQ)J}Z)'\?J)-ULA@QQQ)M%))

OYAA) YEVYOY ¥ 5l & al>  psle 58 g sloasily

OFT W ¥P/PE" 5 Jls YT Y YAAST LUl e Slaties
¥OT XS YV Dl b oo G 5 Jld s B4
Sl b3l G 53 5 S,0 O 0" YA 5 Jla
Sl o Bly 5 OFT VANSYT 5 Lk Y07 Yo oY /0F
ol 05 S G at e b Jld glalad (ol pesdle
W25 8 15 adlllan o 5 ol ok @ils LT e g 5 5 Y
e L;Mzﬁ}&:‘;x,?&tﬁ,qébb adllas o didaie
2 e VY 0T 3 (Sl Lo e ol S OLS
ISlamic ) col 51§ 5l for )3 VV/F aiate glos Jous 520 5 Lo

Republic of Iran Meteorological Organization,
Yoor BV 5l adles cow ddlis Uil (IRIMO, 2016

Ll b 53 a1 (6 e
b abeie adlaie 53 oSl Frocadkie ol 558 aalllae (ol
Lo Y ool 2 55 5l 0skSTY SKoen Sl laoleny| ol
s pelans 31 il romen 5 A3 035 S 51 abe s sladl sl
A U G ol i, o ke
o PY0 ST a5l 4 el s Sl lbe s (slasl
Lol agbte SleMbl  sles s L;J,TC.,,- (Y0 XY0) o o
IS i ad S s o)) (U o s b
JS8 gl ol jan obls g.,»,;g sl & Jlslp der
3 e Oloy (3 8 Oy iy zv QW )
Goe b ST 3l ¢ pmoman () Jﬁ:)m@ﬂ@? Lo S plas”
ol glact 5 (3 M Glp O p e Bl T
Ll S obe ¢l5l s EC pH CaCOs o JT o5 o
L 5 b Sl O3 A ey ande o e ol
e Sl liesT RioleT 55 Sl o s s ST
Sy oKl s 0blE Lt 55 s Olew b
s plolid GadS” Lo 5 5 Olaw (e wlin 55l 2 5 o poke
Oyl og 44 5 (Rechinger, 1963-2015) i,
o Gl 3 285 Syse (Maassoumi, 2003)
s A. semnanensis oS i, g?ﬁrg N P P
4 A fridae oS day 5 8 e 85 5l o0 slaiy
oS 5 JK 53N e T Glakiged I s s
Slostd 5 Jein o b i o (D3 D)0 Ningy 0dd o
L ol e 5 (Faghiretal., 2011) Lui s 5Ty S o
Wetzlar, Nikon camera model ) Leitz ¢, 5 o &Ky S

243/Y¥Y


http://dx.doi.org/10.29252/nbr.6.2.241
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.6.3
https://nbr.khu.ac.ir/article-1-2901-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1398.6.2.6.3 ]

[ DOI: 10.29252/nbr.6.2.241 ]

Rabizadeh et al. Comparative adaptability of two Astragalus species 95 Ue8 g9 a5 pdu il o), 5o g 0olyan,

Ladal

b ra

Bl 3o

g

-ngn»zveo

Low : 1127

s5gdme A ol 4 515 50T page 55 mme Bl Aol e s 45 Oliew e Jlad 5 0 53 SIS e ¥ Cmlus 5 andlles o 33 5o =) JCH
sl 0 0305 OLES 50,5 Sl b anllas i GlaD Ltias oo 0L dikaie 53 1) it b3 50e B g

Fig. 1. The study area of 30,000 hectares at the west and northwest of Semnan, which is located among the three areas
of Aftar, Laserjd and Momenabad. A. Elevation range. B. Aspect range in study area. Plots are shown with red pins.

A. semnanensis .E —F A.fridae .A-D -¥ <&
Fig. 2. A-D. A. fridae. E, F. A. semnanensis.
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Fig. 3. Cross sections of the root, leaf and petiole anatomy in species of A. fridae and A. semnanensis. A-C. Gypsum in
root of A. semnanensis. D-F. Gypsum in root of A. fridae. G. Petiol of A. semnanensis. H. Petiol of A. fridae. I. Leaf of
A. fridae. J. Calsium solfat in leaf parenchyma of A. fridae. K. Leaf of A. semnanensis. L. Calcium sulfate in leaf
parenchyma of A. semnanensis. M. A grape cluster namely cystolith in lithocyst. N. Leaf of hairs of A. fridae. O. Leaf
of hairs of A. semnanensis. Scale bars= 100 pum.
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Table 1. Measurements of various tissues of A. semnanensis and A. fridae.
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Fig. 4. Scanning electron micrographs. A-D. Leaf surface in A. fridae. E-H. Leaf surface in A. semnanensis. K-N. Calyx
surface in A. semnanensis.
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A. fridae 5 A. semnanensis &5 <l ls ot Ll ir Slasa Y Jgus
Table 2. Geographical coordinates of the plots which contain A. semnanensis and A. fridae.
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s o dilais 55 CANOCO il 5 bow 55 sl 5-lidp sy (slay 55576 (SD) jlne ol il Lol jon RGP i PR
Table 3. Mean with standard deviation (SD) of the ecological factors obtained by Canoco software in the study area.

Name (weighted) mean in SD (weighted) mean SD
A. semnanensis in A. fridae
Elevation (m) 1537.6 2239 1624.6 198.3
EC(d.s/m) 2.8 0.6 25 5.9
pH 7.6 0.2 7.6 5.1126
CaCO3 (%) 8.4 7.1 6.1 3.963
Gypsum (%) 17.1 6.4 20.4 4.5782
Ca (mg/kg) 254 6.2 26.4 22.2711
Mg (Meg/l) 12.0 5.7 0.6 2.3443
K(mg/kg) 80.0 36.8 70.0 0.3124
Na(Meg/1) 8.5 10.3 31 0.1217
o <
- - Asrt i
I:.-:_I:E”:Dlg- K 1 Gypsy Ele
Mg e-CaCo3d ¢ SYPEUM i - (RaLMm W
g o R I
&~ !
o =
0.6 0.8 0.6 1.0

a3 e 0Lz 1, AL semnanensis s A. fridae $8 55 1, b, 56 5t & RDA Lov—0 <
Fig. 5. RDA analysis which shows impact factors on the two species of A. fridae and A. semnanensis.

RDA J.:lﬁ)\ d)l‘))mjbjb Cma_).!aﬁm}b;)b wﬁ.’.«..q.&)\.a\ia—i J’u\?
Table 4. Eigenvalues of species-environment correlations at the first two RDA axes.
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[P 1(A. semnanensis) 2(A. semnanensis) 1(A. fridae) 2(A. fridae)
o3y ke 0.3 0.7 0.3 0.7
e slay S 5 o 45 oy Ko 05 0 0.5 0
555 6la o3l 31 pmamd dys bl 25.7 100 26.1 100
Loy 6.8 o dal) 51 e s il 100 0 100 0

*0.5051 VL Saspr = #) RDA Lo 51 Jsl s 53 Sompr oS5 5L -0 Jgo
Table 5. Correlation matrix in the first axis of RDA analysis ( == correlations> £0.50).

e gla e (A. semnanensis) Jsl , s (A. fridae) Js! , se
¢l -0.0 0.9*
EC -0.3 -0.1
pH -0.0 -0.2
peelS Sl S -0.3 -0.5*
&£ 0.6* 0.5*
el 0.4 0.3
g -0.5* -0.4
ety -0.5* 0.1
o -0.3 -0.5*

249/Y¥4



http://dx.doi.org/10.29252/nbr.6.2.241
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.6.3
https://nbr.khu.ac.ir/article-1-2901-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1398.6.2.6.3 ]

[ DOI: 10.29252/nbr.6.2.241 ]

Rabizadeh et al. Comparative adaptability of two Astragalus species

055 AgS g0 (a6 pdy il LS 5 0olia,

bl ade)y Camgsy 53 o & phil mhaw 55 OT maz
2 355 0 oS 55l 35l5 Olomen 55 51 Ew cnl s
m st o peelS S sladli S 0 5y il
(pomer Wiy O 4 S 5 T e & ssl
sy o3 5l Wl 50 JaSe sy L
A s eSS bl il 5 (ST glaeST ST s o
s sosks A fridae,s cusal 5 5 54 semnanensis
oo 65 93 ol GaeS S sy ¢gBls )3 ol iz Ols
5 e ke > O s g Rl s elS 03 Sy
3 oo oS 1 AL o8 s s Dlew S
Gl il 03 ol RS 35 655 ol Gladlis S
5 Sttt 53 6l ile cul S 0 olS 53
A B8 5o e lp b shs Galine D pon
Ll 4S5yl ey gl slaeS S Jf LS gy, fridaeae
o) 86 AL semnanensis o5 Jis ;s (el a8 cladln S
UL, 5o 50 g sladisl 5o olsle s .l aeS™ S
ST eJite (sl ol 0t HE Sl 28 Sl b OT JUis
e btsT s A fridae $8 4k, 3 jsks s
Sl e Sny 5l A semnanensis 5 s 5eSSoL
5 Cogline o 95 558 s odalive ailate )3 T 55> el
cay oty Sl 3 1 Sl g S ol o sla
Wyl ool ) Slalp a5 5 ey pa Cdgla Sble S
Syl s be S 51 Ks F s A semnanensis.te
-5 & A fridae asle (las £ 515 VL Cugby o3 on 5V
Acantholimon cymosum A. semnanensis ol o» sla

Ajuga .Echinops nizvanus Rech.f. Bunge
Amygdalus lycioides , chamaecistus Ging. ex Benth
Moltkia gypsaceae . fridae ol ,os slas S .ol Spach
Dendrostellera lessertii (Wikstr.) Tiegh. Rech.f.
Euphorbia 5 Gypsophila mucronifolia Rech.f.
(7 &) ol gypsicola Rech.f. & Aellen
bl VL gl 4 s 68 53 pl (b (6 pdy AL
L5 el 5 Sl gl A. fridae ¢!, 285 5 wvf
Sll 5 ole Jdow das e Ol |, Al semnanensiscl

A fridae 8 aas o 0l GLE -yl ik ) 55 oes oS

A. ;5 A fridae 45 55 ,5 RDA Sl Jdow dwslie
A e S oS Dl 556 45 as e DL SEMNANENSTS
Gl gSh g syl Shew 05 85 Slslp s, |y cse ST
085 B8 Glelp e Sl o 58 e 5 plis)
Ay sAfridae 1y oo S o i sl L)l (25
Wl ol s Bl sl ol aw 5L semnanensis
Slslp ol Lol CaC0s 5 e EC (ks s s
S8 55 ol ey Luibyly (0 JS5) 548 e 458 53 0
5 s Cf o gla, sSTB Ll d;f;w" Syl
Sl obols doder 5Hdoh e 03 1) Hlds (2 el
Sl S @S gl LsS6 s Al semnanensis &8
o=Wls e Jsl smme 53 1) e o i e 5 S
(0 5 F Jslda) das e 0Lz A fridae &8 ol
S e Sy ey laySE A6 CCA Los o
Ol o ol ki onls Olas Oliaws dibate s szg sba £
s 55,5 Al fridae; A. semnanensis &8 53 5 A4S
A3 gn DL o b (oS Soemen 5 ilacd 8515 o 51 O slize
3 CCA > 5| Jool> (Eigenvalue) o35 ,luze (5 JS2)
Stpr ol A Y 5w Ji) e
Jsl sgoe 5> Jams sla, S 5 e S o (Correlation)
S g, sSb (F Jgdx) Sl VY £33 sga > 5 AT
oot Ol 5 LB 5586 clipls Jsl men 5o 1y Oljn 0 2oy
Joos ol 53 e o 2y CACO3 5576 p g5 ) somn 43 5 ol

Y Jods) Lyls

S S 5s 5 sy JSE & das e O Gk ol b

A oS 5s ol a5 LSSy (e,
$ly (&5 05 A fridae ;5 (kew 08) semnanensis
Ll 51l aml 55l Oliow dikte oS glgn 5 OT o G
o 5 Grae 358 Ll slaazy; 48 53 8 (g, S
(S e e, Astragalus semnanensis .u,ls Sl
S5 53 e cosle sl L A fridae; oo 8 5 Lls 1=
a8 ol &5 5 S e 5 Ay A s p el gy
&S 358 ,ler 6l GloalG b sl 458 53 a8 5l 0L

250/Y0+


http://dx.doi.org/10.29252/nbr.6.2.241
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.2.6.3
https://nbr.khu.ac.ir/article-1-2901-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1398.6.2.6.3 ]

[ DOI: 10.29252/nbr.6.2.241 ]

Nova Biologica Reperta 6(2): 241-253 (2019)

OYAA) YEVYOY ¥ 5l & al>  psle 58 g sloasily

=2
_

| Daré anmm

CaCO3
4
rad i
5 ar.:L inff
EC
K
- Amyg™Ty
ElevEuph gv :
- Fay 3 'DH
- Mg e
e — "",'lfa.‘!"gj'_p_' B ‘-oc e e
=2 Dend lesa a : - Lchi niz
Asri fri Gyps mue i MNas “dster se
‘{EFDSUW Acan cym
w &
,CI:, Afug cha
-1.0 1.0

s 8 ol 53 oS Dby S 5 EC PH ooty colS o e cribn (25 sy 5876 ot S 5 pli )l Jaoe 5564 €CCA Lo -1 IS
Fig. 6. CCA analysis of Canoco 4.5 software; nine ecological factors of elevation and soil include: gypsum, sodium,
magnesium, calcium, potassium, pH, EC and calcium carbonate on these species.

CCA s 51 Jsl ssom 93 55 S o 5 6.8 0 Sasen 5 0305 5lie =1 Jgurr
Table 6. Eigenvalues of species-environment correlations of the first two CCA axes.

La ) s 1 2
0515 sldde 0.37 0.18
o Sy B 5 b8 S oy s 0.83 0.73
658 gl o3ls I aezs Aoy bl 18.1 26.9
Lamny 455 o dlaly 3l razs daoys bl 41.7 70.8

*0.50 < ;S:‘“"’g"“: #) CCA Jow 51 dsl 5 soma 55 53 US:.M(..& oS sL-Y Sy
Table 7. Correlation matrix in the two first axes of CCA analysis (== correlations > +0.50).
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EC 04 0.2

pH 0.2 0.1
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