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1. Canonical Correlation Analysis (CCA) 2. Generalyzed Additive Model (GAM)
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1. Detrended Correspondence Analysis (DCA) 5. Log link function
2. Permutation 6. Poisson error distribution
3. Monte Carlo 7. Akaike Information Criterion (AIC)

4. Generalized Additive Models
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1. Constraining Variable 2. Covariates



Shsjle il @lye j3 Jlawme Jelse 4 (Caroxylon dendroides (Pall.) Tzvelev) s ye 455 gl (555 5 ol gy (o)

C. denroides digs BEuiyg) Clwogad sl (1) Jgi>

SUIE O yoa| BBy Sluogad
vo/\Eo/y A £510 £5/0 (Myd)
\#lotols vo/o +\/§ Y¥/5 5/ (3e053) lows
NI £ /AY $I¥ £/ JYCEVA (o)) o
INAE A i AY £ /%7 NE A !
A Y/N £/20 YIFY £Y (5o 32 i (o) (S Sl culin
YIY £ off £Y/Y ¥IAE¥/Y (30y3) Sal
NALEAS JINE-IY <loy £ /v¥ (3n2y3) I cpsS
R E VA R EA SR E-IA (3053) (ijois
YUY £ /0) YA/¥ £ /0 Ya/Y £ /Y elsl Cugby 1oy
NEJR VIYE /¥ VIYY £/ Y 6ol jogase s
Y E-I¥ VY £\ VIV £/ (01 Jods Cogaul) s >
£Y/\ Vol va/s £5A\S AN (303) Coid
WS RV VYA £5Y VOVO EIVE (52e) glis)|
-[8¥ £ /vY ANENINTG IR E (12,3) JT o2l
TYY/Y 2VAV/E YAY/Y £3Y) YVE/S £YVA () 2 oS o) ol
Y/ AENY AESA! YIY £1/0 (5 3 )5 e) s
YAA/Y £¥a/2 Yay £¥/v Yoy Y (yocdee) Yo (S5,b lawgio
W /7 VE/D £+ /¥ NET (31,5 ko) VLo Lagio (slod

=
— C‘.r:s":'p
Sifn
. Srdier
A
Sand% Nopn
R—;""---_ o Erdia .l""::l'rrr .-?.._?}pecl
Yemp. ] f_:‘h. 1.3{,:

e S PL%

o - 3 o —
o= Liteer Yo g VECTE

Axis2

—— A Cuocu  adsgr

- ——— —— gy
Slﬁr‘!_{r? -I'.‘-.‘!-'r:_:ﬁ:{: __H,:!‘T?-F”I‘;rh [
T FY E}I,s y B (ST ] ]
=% it Brir -fd & Al .er:' s ™
pH = Asel - frra ‘ﬂ.}cl’gr
TNV Vear Rifs
&
e A\.'
ey BLie sy
it
'
- Plivaal
-1.0 Axis 1.0

NCW WA Jaaa ;3 baiss g laisl Caodle) $359851 Jalae L bLi,l 3 2LS cbdiss 29595 (Y) IS

C. denroides 4ig5 08l gy 45 (AU Windgr Ol pdd 33 4135 151 g i (G e 3(€) Joua

P F LX) al.g uuil.l)‘g o d EXWE ES3] S e
ofeoyEE \YA¥ Y/A (Juoy3) oy
oy A Y/Y (2253) L)
ofeyes ¥/ B ol o

of ¥ V& \7Al (3 2) Sal
ofo¥* A A (323) JT o3lo
of oy VY Y &l
o]V A% V¥ (Ao pd) S puisY
of o o5 VY \Vd (Lo)d) glsl coglo,
RS V¥ Y/ (51,3 Ll JaVlo (glos (s Silio

ofo¥* \Vid Y (M2 3) 033 i 9 Siww




V¥ b /¥ 0yleds 10 093 b B iwsST Cy e

e wile lolse b 4565 ol iiSTy a8 sl LS addllas 550 35058 Jolge o C.dendroides alS yids doyd fpw (Stwsod (wyy
Colin «Sal 1oy @il (W o yd b g e  (Stawed SB aud e g SB sl (S I odle (SB gludl cogby doyd s
(7 Jge) )l ite (Stuon SB sl 5 0> 42> (50ko (S0 Sl

C.dendroides 4ig5 AL Wiwdgr 0o yd b dhraxoJolas oy 415 sixe (Siwmod () Jou
R ) (oD e S shuse Jolgs

YE; NARt4 O Ao yd
e\ EE iNtd S an il
R o -/vof Sal o)
e —+/¥YA SB Gl asyy
ooy — ¥y o Ca
ofee - /¥ S Josle
RS YA S gl
A AL SB yiud
ooav® —+ /¥ SVl (Sl Sl

70 gdaws )3 g)ld gixe TN g p3 ()b ixe *F

s o o 55 ) Gl i il 3,50 alin 5 3555 g L el ;3 C.lendrOides 55 s ine Jesl S &7 425
b (F) S5 25 4 35 e o

a5 VLo LS5l (Sl 5,25 Y o by i e (ot b LU > adlan 3,30 (GBS 5 3 2 33) 655 35Kk (s 1
b jawd e cpial38l b a8 i 3 oy ! SO Oygo 4 Jolge () polie Ol 4y Conns 4565 ol e by o570l oLis oS8 gl
5 D 5 iy el 39053 il 4531 2l gy i RIS e 4 5 (] 5 ool i g 5 e VY
3o ot 3 465 Gl o 3 Vo B S Y (e 4 4565 gl ol asly ials K, polie il L oaw 4y o 5l g il 31 665 b
bam o ol 5l g g (ouial 31 4565 Gl o 3 ¥V U S glis] gy line 0 4565 guwls cawl anidly inlS Kg; ¢ polie ial38l b aw 4 o)
Jlod slocud )3 9 (halBl gz (935 U g (B8 laced 4 895 Gl owd Caa 2)90 53 Gl by (ials W9y ¢pdlie ol 3]
(I osle 2o )3 (glajiio b Loyl )3 adlllan 3)90 465 Gl gy Cawl (Bpd slacad o ol A digg 3> g 0390 (oalS (Jled g 3
Jolge oyl polie s 4 Canns 4355 ol G b 4 5 s cwd o (3 g o)y do pd o do (ST p)S so 3 o T p S o
S Sl 3 855 ) el 5 oS 3 5 LALS Gy 3 5 Sl el o) ol 5 L 3 o3 i8S gty
adlllas 3,90 039350 )3 (3] (LS S5y w0 )3 5 y9a> Jole nl e SR L 5 03,8 o9yl oal33 Jao 1S (S0l coln 5 Sal
el il gl

G35 Ao g Sy &

By (LS S (SGsST Slajls (e (sl (giedd)l LMol da Jolge Ol yois &) (AT LS Gl die) 3 34855 5 (w2
dg0 &y gl b 1 e o &l cilie oy CBlaal plu g (2LS ibgy Co e @dgledds Blcy 33 &l el Cas culio sladisS
SBcblas o] i85 ades (iSTy sble maw a5 jl 455 ! Cuenl uizen 5 C. dendroides 453 ¢59055T slajls aie; j> cleMbl
Syt 4y o] Jadl e 5 855 0l (59551 slojl adlllas 4 (imgly ol )> ilins) @lye )3 ol slapls (gl ogllao lie 5
W d;‘.">b).3 sL;lapmJ.olﬁ.c

adlllas 3)50 olig) )3 (AL 5 Slp 53 (oten VB iz dl 9 (S S ol rrolty Hand <)ot (2l Caa g AV sl
Sl &)1 5 (W¥AY) 3 w9 wbe 5 3lolS 300 (AYAY) o), Ken g )b (Y- -5 ) Luetal. (Y- -¥) Vogiatzakis et al. (\YA+) ), Ken
il callas (VAY) o, Son 4

1. Unimodal 3. Monotonic increase

2. Monotonic decrease



Ligls Shsjle il @lye j3 Jlawme Jelse 4 (Caroxylon dendroides (Pall.) Tzvelev) s ye 455 gl (555 5 ol gy (o)

- . .
#
# § 2 ;
f H : ;
H < & :
2 é
d
b1 o -
. - )
-200 Kippm) 1200 20 Pippm) 50 : o p " - _
-l

<
Cover%
Cover% 8
Cover™s

0 Sands 90 0 o | -
50 e P — m
- ECHs/m) 10 Ekvationim) 3
] ~
b= 2
El
T
:
& 3
$ ] .
: F
° s
i §
5 Litter"s 20 al o i
o 4 0C% 12 4 OM% 12 6 o »
| : ) r

Coverva

2
Cover%
Cover%
Cover%
\

"o Precipitation(mm) i 0 Shpets ™ ‘
° 3 Soil saturation % M 6 Temperature(C) 18
]
{
H
°
-0 Lime 5

(I o3y S el wioyd o JT o3k by b I £LT,1 415 Gxe (i (5L paiie I S 2 4 C. denroides aig guwly (oo (YY) JK
8 ) c‘}w 4%& “S’MY c‘_dl.aﬁ‘):'é. S>> a¥lw ‘;A.;)Lj O.ﬁgﬁlﬁ.o ¥ lw dtob O;.;Lﬁ.o cég.).:i" C«.}".\h ‘)M ‘WLD cdﬁg‘éﬁ.w‘ Sl
5 0395 Ot Sinad (o yey &5 WL oy QLincals @lhe 3 355 GBS )3 (WYAY) 3l g plis 5 GG 385 )1 aiz e sslos
O 8 K3 Gl ef bl Eloyd @lie 1 365 (o > (WAY) lSan 5 (Sgale )5 0,15 92 (BLS iy b S el
21 580 ey SB melty 9 059508 Kol Bl oy 350 Jolg o 3l 9 0,10 2929 sl lame Jolge g (2LS iy (1S,
cov ) g, 8935 oyl sly C. dendroides &5g5 (cg, p abbpaess il Jdo il 5l Jols gl 5yl alS i de STy

*)



V¥ b /¥ 0yleds 10 093 b B iwsST Cy e

it 3l (S pag) gk SS9 2 b 655 () & 315 s w0l g i Ll e g oy 2390 Sl pite b
il L oS coslond LS g5 ol 5 465 o)y A5 ) coge &5 Cas | L5 dlas 5 oS 1l 5 G Lo (2S5 &S o 50
oo 3 )3 ok ol g 00l )13 56 cod |, S 3 o 8 e S el (IS )sbay 0 e g (W) ylSen g (slsal oo S5
2 Pse SB Gl gas pipre a5 00 Lis (WAY) oL)Ser g (sy00 bl 0 SB il 9 sty o Jole § g (o138 blge 00
ol Cibllan 3l (55 45 Conl S ol S5 L oSS im0 055y e s (slaa KK

S5 g0 4nslS 655 ol g 3l oBitngy )3 Jele cul (2al33I L 5 13lice o5 Sl (S 03lo 9 (T 005 5 (9 o> isS ol oBitng) 5
(Gle Spote s jpas (all g Gglite (LS oS 5 Bd 4 adl e Oglite (LS oS 5 35 o390 nl Sl ) 0 & S
S ity (9 o 5 (S sy 52 KI5 kisS (s alold e &y cyizpad 5 035: o8 45l olg, 53 S peiY o3
Slelis) 53 & Canl Gla3s5 & o2l (bal,S Jsb > (C. dendroides isS gl s 3gi e 2 olfiysy I SB oxdaw @bl b
ol syl ASlo by o Sl g yte Voe e m WA ol il )3 ol jos (it g 00t odmliio cto V- | e g Veu e I ity
dnol>  Jolw cdls onimd lis oS cusly elad )] o3gime (pl 10 cuslio s Jolge 51 Sy 0939 Jddds lgi oo 1y el dleld oyl 0 45T
il YU 5 5ha (glaoyd )3 5y St dos w8l 0 5 Lo pdaws jl (gm0 YA+ e U Voo lelasyl (0 568 pl Sull cpl sl 295 s b
Slelis) Coows & glgn g O srodgs 51 (S Cashy edldl g (HSsugis s Ll dawlgay sble ol 3 Cusl Slgld 5 ppa> (e
ool il o Sl lassjln oy a5 sblie opl )3 1) Sid s bl yd g 3,5 0 g0 Slelis)] (D sdas jgboay b3,y 9 03,5 <8 >
o & o Voo st Qlelis)) )3 657 (pl g (ialS ol 438,57 JSU5 dndin)> g (92 598 ) LY gudls el (ol (pl 2 g 2500
655 45 w3 oL (1F1) ohlSen 5 LSe 5 clidios guls il e gblie ol 5 S el s 5 ool 5 (£55loST crcudgise
YE- e GO o 0j bl o (05l sliwl )0 3o cpl 0 (laoid o y0d slaolKisg, ;o oKing) po g olped sladisS 5I) S. kerneri
SiS waldl )3 55 bl )0 465l wismed )l caplie lb5le il yd ol el g, o3gamme b aS )1y gy by pdaw I ke
2 yio o Y0+ AVl (S0l buwsio b 5w S dass oul8l aBisgy byl b aS o)l iyg) e o VWe a¥le (Sl lawgie b 2y
ol 428 S IS5 ()l g dn g3 5 (SW55b) (olll slo Sg 48U Cod a56S pl a5 sl 0ald lis 3udns ol puls 5)ls cuglar 055k kil
SB sl g .l 0dgr o Lo YO+ Vo ( S0)b Lawgio g 01)S 5l dx 3 W aiVlo (slod :5bo 13 455 (pl jouds g Slglyd oy
Ol Sladd gls il g olSllyg) ) I Joglite (sl Sy (b iss cnl (28T, adlaie )3 o Col 039y IS 536 S (nl )3 o0
5 SB S SI cglin b Cute dlaily 655 ol o 3l L5 i il ) 83y allate ;> C. denroides aiss g5, 5 (VF++) o San 5
oo 3 G plie (SB anwl 0yg0 )0 g Cillae S Sl colia b bLIl o psls pls b a8 o)l S answl b weSee )
Oyl 45 Sy xS cpl @ i Gl )> C. dendroides &5 saoliig) » fge (Jawme Jolge oy )3 (VW) (e g (g jam
2L b dulie 3 oldug) cpl )3 (2l Caa ST S 9 (SW5L ST i s 103 (i (b Gline (i8S jad (e
JSWITCYB > C. dendroides olSisg, (owyy pd (W) L) ed g (b 3,05 cibllas pils lidios b 45 0 sanlie 9 aLS zolgs
Callae yolb gl b &S 3,0 a5 ol STy 55 1) LB g piiber o5 yiS0) gl g Aty (S gl Cagb, 4 0Bl )5 ¢ ykdS il 5
b b)) o 4655 gl o ol ol i 335 bl 3 S, kerneri wiss a8 oy olis (V1) oKan 5 LWSe )5 cliing gl olKiys, )3 2
o9 4 Joou > olijle (29 bulpd )3 & (g ygbes )l Curplitie 34805 cpl gl 4Bl L oS 0390 (bl )50 (S Sl colin
5390 9y SIg) Je 1 dbyd aw Sl el g oy 2oy b b 3 o0 5 (haisle il 3 695 cnl oBitag) 93 12 ) sl VL
L5yl 3 0, dinge el 4] e S oo Jao | eVl iyl Loyl 330 oliyg) b duglio 15 4665 ) 4 b L aioss o) ol
iBle o dlie olilng) 93 3 )3 (b Moyd L

Colin asle SB Jolgs (6)138 50 5 cdVs 0 el ol > Hypocyclix Kerneri &5 (gqy 0 MWAR) () SKen g (5,08 Gaioe guls
U 5l g 0391 (st al 53l e oSS gl gty | Sl Jolos &y C. dendroides ais5 g b s Lo S5 cdly o S oo by oS 2]
S o 3 Mol 3535 135 oo Ly ial3dl @555 ] L 53 b 13 e oo B 039050 13 ol Ll b oyl by 5o Sy (ool
25U )0 GbdisS jaas bl g asS pl i g do yd 0 35 dig A pi pl S Cawl oad SB absw] g (SO 8T Colia ioli8l
$59) 2 S1oNS Gaend sl GAES ¢ LS (D g1 Ao g 9 A5 5 9 )y | 53 Codgioe dbl Jds 4 S 3 39290 Jglore el cun | ans S
25 (S gy oy

3 oy 95 adlate )3 Salsola arbuscula 4¢3 i1y 5 6y 9 Sl (S cdl a5 cunl ooly oyLis (Y- VY ) Sanjerehei wlibss guls
e osle 5l (o8 palie chyls o YU (S iSUl colan b slacSB a8 cow odls (L5 (122Y) Berkett clisiss goli cpioren i |y 150
2 biee &5 cwl (IS 4 ¢ oLl pacqa 4 L. dendroides 455 Jodll wSe .a_ib o S. arbuscula 455 o8 iy, (slad_as i

(*)



Ligls Shsjle il @lye j3 Jlawme Jelse 4 (Caroxylon dendroides (Pall.) Tzvelev) s ye 455 gl (555 5 ol gy (o)

25 (S0 58051 (Sl Shg Jddar (93905 U dlgie (Jlod lacad 3 g8 pl 3Sdes g jomdn (il ) Glag) gz lace
Sglite (LS (S 5 ] Cage 4 4 a8l oldlin lacud il 3 piusw o1 YL W5 olg5 5 Oyl e il (S Cugby il
Sl o p ¥e¥e glacud p> Jg aisly (aSTy oo obj U ok s cd b co ] )3 0555 cl (o e b b3 o sl a5 IS
>l glaachy 53 3580 dogi ¢ Jame Jolge (LS 4 olS (pl Jodll pSe lalllas I ol gmlis 4 drgs b W el (650 3 Shose
o 39551 elbjles oty Elio s & wigS ol 5l eolito] b olykisle ol o] dass 3blie 13 6 )5 Wiss 5 () ks b 51 Ty
455 ol golliyg) drwg g Lais (S cblis ioren 5 Jlo pgd o )3 dsle g 3 455 (ol e B 4 Calie bl 90 a2y

D2 Jalgd 050l @lye dswg g gl sl (orlio Pl aisS (nl (S59IST (Slajl 4 dgi b dkits (3bLe

&l

o+ ooy oSl Ll i LS Lidey (6 pS0ilnl igiye b (VWAF) o sl g g o Sl

02V A guiS @lhe g IS Gladng duwsge il )linl z ol o5 {Chenopodiaceae) zlaw! oy o)yl yols (VWA+) p (sl

YAY-YAD F(V+) b o baa . o Jalge 5| (5 ) G JSLIT OV o5 (LS ey lyesis gy (IT5) o el ST 5 ol oo e Jbyd cop ol

FAUY) calS sloimgsy i olols olil > Salsola richteri als 455 (3,8 (59551 (awyyr (MT0) . ¢ 2oyl 5 i 0dljould .z (g2l ep (e
FAS-YAR

« Krascheninnikovia ceratoides (L.) Guldenst. s, 455 gl (665! g ol8iingy (awyyp (VF++) 2«9l e g ep (Sloy s ol o y5u f las¥l pls
DOV=0FY X(YA) (o,blo g &y -oloeol il 3 Jeco Joloe

e Sluogas b 3 bl 0gSity @0 (alS Jidsy bils) (pp (WAY) oy sde Gl 5 o5 ool sl g gy cpp ((Soale gl ep sy
FAAFY (00) () b aolio o piie din o 5 455 glabs, 1 eslizel b S olawds

IY=AA DA(TY) o ol Ll ge oo Jolge g 590581 (cladiss oLl (\WA+) o 0dlj 08T 5 g ¢ SUyB ol w0dljpa,S o oyl yh

s il 03¢ oo g1y slnl sloaoly (sl (BLS sloisS (ST 2 IS, e bolse ook e (VF0 ) p ) g e Bod el dlimn S e selh e
FE-OY F(V) cnnbs ]y slnl g o 55

Ubsy 3,8 s Eurotia ceratoides (L.) C.AM. oy, congllae (gilo oo (W) o 655018 5,5 Slaks g ez g cgp (Senlagls o (sllsnl oM
XEY SYVY B(F) @yo - loms 55l 5lye 3 (ENFA) 31 pgy bl Llole Jdoo

{8 bl il )3 e 153,90 alllas) (ame Jalge (50 b bl 5 (LS (b (sainaile (WWAY) (o ety (s 9 o ot e p 1S9l £
AR0=Y 00 YAD) ( 2LS sloyings

il 3blie > Jae Jaloe (L3154, Salsola kerneri a8 sl oo o (559958 adllas (VF+Y) p gl 5 eg o ld> ymo e ¢ ez (835300 o LSE;

o s bl e 3 eSS (gl 5 5 ladile (e sadigS S 5 Sl g s Jests S (TAY) L igele 5 oz (B
NY-RY JE(Y) ol 15 5 (539lS

FA-FV IV(Y) )bzl slaingsy - she Gl wlhe )3 (5155 £95 St Sho (dae Jelge (wyp (WAR) L chigb g ep ( Sonly )5 ol g contd

X058 SV()) gy St lroly 03F pw > S gl Sho b g9))98 melgy Jolie balyy oy (WWAR) o (6,55 g e byt ez ( SbyS w s (5,08

Gpo o3 e 3 pa3ls (0 sl 655 STy 5 S50 SB Slaogas (B o Blite bly) gy (WWA) ) (0lgl S5, g ep el pST e ¢ Blaas o (ol i
VYT V() (omb plie g (65y9lsS pole . B y5 0l bl ,

FV=YA (V) (bl piapmssS] wdigs b ddlais ;> Salsola imbricata 43 SojelsS] lusgad (5 )y (WAF) .z 0dljpabsc 5 ol ()] lae
4wl > Artemisia aucheri Boiss. 45 STy, p b5e B3 py Jolos ()WAF) .S wome (gaidld g e ¢ olyte oS gt ol ((Sb)B ep (olplis (Y50
by Ghlew Sbais) shs Jelge 3)91).3 2 ablprens Jod sla Jdo g dBBlpress re sl Jde duslio ((WWAY) .y ind) g op pRdes wp (o wp wmis e

AFL-ABA B(F) (s ol (S pole oKl .l s o
Ol Qb 5 50 Slais a2 j (S)las oz oo @0 0 amo Lelse 5 G5 £55 o alaly (g2 (IYRY) g 803038 5 ep (Ssale )l e syl e sl
A0-Y-Y A/(Y)

Akaike, H., (1974). A new look at the statistical model identification. IEEE Transactions on Automatic Control, 19(6), 716-723.

Austin, M.P., (2002). Spatial prediction of species distribution: an interface between ecological theory and statistical modelling.
Ecological modelling, 157(2-3), 101-118.

Austin, M.P., Belbin, L., Meyers, J.A.A., Doherty, M.D., and Luoto, M. (2006). Evaluation of statistical models used for predicting
plant species distributions: role of artificial data and theory. Ecological modelling, 199(2), 197-216.

Bakkenes, M., Alkemade, J. R. M., lhle, F., Leemans, R., and Latour, J. B. (2002). Assessing effects of forecasted climate change on
the diversity and distribution of European higher plants for 2050. Global Change Biology, 8(4), 390-407.

Beers, T.W., Dress, P.E. and Wensel, L.C. (1966). Aspect transformation in site productivity research. Journal of Forestry 80, 493-
498.

Berkett, L.P. (1994). Management guide for low-input sustainable apple production. DIANE Publishing.

Dawson, C.W., Abrahart, R.J., and See, L.M. (2007). HydroTest: a web-based toolbox of evaluation metrics for the standardised
assessment of hydrological forecasts. Environmental Modelling & Software, 22(7), 1034-1052.

()



V¥ b /¥ 0yleds 10 093 b B iwsST Cy e

Guisan, A., Edwards Jr, T.C., and Hastie, T. (2002). Generalized linear and generalized additive models in studies of species
distributions: setting the scene. Ecological Modelling, 157(2-3), 89-100.

Kleyer, M., Dray, S., Bello, F., Leps, J., Pakeman, R.J., Strauss, B., Thuiller, W., and Lavorel, S. (2012). Assessing species and
community functional responses to environmental gradients: which multivariate methods? Journal of Vegetation Science,
23(5), 805-821.

Li, W.Q., Xiao-Jing, L., Khan, M.A. and Gul, B., (2008). Relationship between soil characteristics and halophytic vegetation in coastal
region of North China. Pakistan Journal of Botany, 40(3), 1081-1090.

Lu, T., Ma, K.M., Zhang, W.H., and Fu, B.J. (2006). Differential responses of shrubs and herbs present at the Upper Minjiang River
basin (Tibetan Plateau) to several soil variables. Journal of Arid Environments, 67(3), 373-390.

Palmer, M.W. (1993). Putting things in even better order: the advantages of canonical correspondence analysis. Ecology, 74(8), 2215-
2230.

Sanjerehei, M.M. (2012). Soil-vegetation relationships in arid rangelands (Case study: Nodushan rangelands of Yazd, Iran). World
Academy of Science, Engineering and Technology, 6(7), 508-513.

Ter Braak, C.J. (1985). Correspondence analysis of incidence and abundance data: properties in terms of a unimodal response model.
Biometrics, 859-873.

Traoré, S., Zerbo, L., Schmidt, M., and Thiombiano, L. (2012). Acacia communities and species responses to soil and climate gradients
in the Sudano-Sahelian zone of West Africa. Journal of Arid Environments, 87, 144-152.

Vogiatzakis, I.N., Griffiths, G.H., and Mannion, A.M. (2003). Environmental factors and vegetation composition, Lefka Ori massif,
Crete, S. Aegean. Global ecology and Biogeography, 12(2), 131-146.

O



Ardakan University

Management of Natural Ecosystems
Volume 5, Issue 4, Winter 2026, 1-12
http://emj.ardakan.ac.ir/article_735562.html

The study of habitats and response pattern of of the Rangeland Species
(Caroxylon dendroides (Pall.) Tzvelev.) to environmental factors in the

3

Research Article

1. Associate Professor, Forest and
Rangeland  Research  Department,
Mazandaran Agriculture and Natural
Resources Research and Education
Center, AREEO, Sari, Iran.

h.ghelichnia@areeo.ac.ir

* Corresponding author

Article Code:
Countinus Pagination:

2512-1142
1194-1205

Received: 20 December 2025
Accepted: 28 April 2026
Online: 08 May 2026
Review speed: 130 days

Citation:

Ghelichnia, H. (2026). The study
of habitats and response pattern of
of the Rangeland Species
(Caroxylon dendroides (Pall.)
Tzvelev.) to environmental factors
in the rangelands of Mazandaran
province. Management of Natural
Ecosystems, 5(4), 1-12.

rangelands of Mazandaran province

Hassan Ghelichnia™

Abstract

Understanding the ecological characteristics of plant species and their
response to environmental factors provides the essential information
for vegetation management and rangeland improvement. Due to the
importance of the Caroxylon dendroides (Pall.) Tzvelev. species in
soil conservation and fodder production, the present article studies its
ecological requirements, emphasizing the determination of ecological
factors affecting changes in vegetation cover and examining the
response of this species to changes in ecological factors, using the
Canonical Correspondence Analysis (CCA) and Generalized Additive
Models (GAM) in Mazandaran Province.The results of the Canonical
Correspondence Analysis showed that environmental factors such as
percentage of clay and sandof soil , geographic direction, acidity (pH),
saturated moisture percentage, soil electrical conductivity (EC), soil
lime percentage, annual rainfall, and mean annual temperature played
a significant role in the changes in vegetation cover in the studied
habitats.The results showed that the response of the C. dendroides
species to organic matter percentage, organic carbon percentage, silt
percentage, clay percentage, and sand percentage follows a
Monotonic decrease model, The pattern of response of this species to
to mean temperature, acidity, lime, and electrical conductivity
followed a Monotonic increase model. The pattern of response to
phosphorus amount, potassium, litter percentage, rainfall, and soil
saturated moisture percentage followed a model, with its optimum
growth limits for each of these factors being 12 and 500 mg/L, 10%,
350 mm, and 42%, respectively. The species’ reaction to aspect is such
that it has the highest percentage of vegetation cover on eastern slopes
and the lowest presence on northeastern slopes. It has a distribution
across steep to relatively steep slopes, but has a higher percentage of
cover on 40-50% slopes; the species’ response to slope percentage
followed the second model. The study of species’ response of
Caroxylon dendroides along the gradient of topographic and soil
factors provided valuable information for determining the ecological
requirements of this species, which can be considered in rangeland
improvement operations in similar areas.

Key Words:

Ecological factors, Generalized Additive Models (GAM), Ordination,
Species response curve, Caroxylon dendroides.
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