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Considering the importance of the forests of North Zagros in terms of conservation,
economic-social and regeneration, this research aims to identify the composition and
diversity of herbaceous species in different oak types located in Armardeh forests in
Baneh city and the relationship between the herbaceous cover with edaphic conditions.
Forest types were identified with field inspection. In each type, 5 samples of 500 square
meters were randomly collected to collect trees and 5 soil samples were taken from each
types to a depth of 10 cm. Also, a small sample of one square meter was randomly used
for herbaceous species. The biological form of the species was obtained using the
Raunkiaer method, the chorotypes according to were obtained to Zohary method, and the
biological diversity was obtained using plant diversity indices, then the relationship and
ordination of the vegetation with edaphic variables were investigated with detrended
correspondence analysis (DCA) and canonical correspondence analysis (CCA). The
results showed that Asteraceae, Fabaceae and Poaceae families have the highest number
of plant species respectively. Trophies and hemicryptophytes had the highest percentages,
respectively, and the most important chorotypes of the region were the vegetative
elements of (Iranian-Turan). The results of variance analysis, Pearson's correlation and
vegetation ordination showed that the separation of vegetation types, species distribution
in North Zagros was mainly influenced by soil texture, sodium, organic matter, potassium
and phosphorus. According to the findings of this research, it can be acknowledged that
due to the widespread of Zagros forests, attention to forest types and soil can represent
the changes in the vegetation cover and be considered in the management of these forests.
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Chorotype Life form Species scientific name Family
IT He Acanthus dioscoridis L. Acanthaceae
IT He Bunium elegans (Fenzl) Freyn
IT He Eryngium billardieri F.Delaroche
IT He Eryngium thyrsoideum Boiss
IT He Grammosciadium scabridum Boiss. Apiaceae
IT,Es He Prangos ferulacea (L.) Lindl.
IT Th Pimpinella tragium vill
IT,ES Th Torilis leptophylla (L.) Reichenb
IT He Achillea wilhelmsii C. Koch
T Th Anthemis haussknechtii Boi.ss. & Reut. var.
haussknechti
ES.Med.IT He Centaurea virgata Larg.uzl:srsp. squarrosa (Willd.)
IT Th Chardinia orientalis (L.) O. Kuntz
IT(END) He Cousinia inflata Boiss. & Hausskn.
IT,ES, M Th Crepis alpina L.
IT,.ESM,ed Th Crupina crupinastrum (Moris) Vis.
IT He Echinops orientalis Trautv. Asteraceae
IT,ES,M He Eryngium billardieri F. Delaroche
IT,ES,M Th Filago arvensis L.
IT,ES Th Garhadiolus angulosus Jaub. & Spach
ES,IT He Lactuca serriola L.
ES,IT He Hieracium procerum Fries
IT,Med Th(He) Picnomon arcarna (L.) Cass.
G.t IT Scorzonera mucida Rech.f.

IT (End) He Tragopogon bornmuelleri M. Ownbey & Rech. f.
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Chorotype Life form Species scientific name Family
IT Th Anchusa italica Retz var. italica
ES He Onosma subsericeum Freyn Boraginaceae
IT Th Rochelia disperma (L.f.) C. Koch
IT,Med Th Alyssum szowitsianum Fisch. & C.A. Mey. Brassicaceae
ES,IT He Cardaria draba (L.) Desv.
IT Th Campanula involucrata Auch. ex DC Campanulaceae
IT,Med Th Cerastium dichotomum L.
Th Petrorhagia cretica (L.) Ball & Heywood
IT Th Silen conoidea L. Caryophyllaceae
IT He Silen ampullata Boiss
Pl Th Vaccaria grandiflora (Fisch. ex DC.) Jaub. & Spach.
IT, ES, SS Th, Velezia rigida L.
IT He Convolvulus arvensis L. Convolvulaceae
IT,Med He Pterocephalus plumosus (L.) Coult. Dipsacaceae
IT He Astragalus (Incani) curvirostris Boiss.
IT He Astragalus (Adiaspastus) michauxianus Boiss.
- Fabaceae
IT He Astragalus (Anthylloidei) tortuosus DC.
IT Ch Astragalus (Platonychium) verus Olivier-Voy.
IT Th Lathyrus inconspicuus L. var. inconspicuus
IT Th Lotus gebelia Vent. var. gebelia
IT Cr Medicago rigidula (L.) All. var. Rigidula
IT, Med Th Trifolium campestre Schreb.
IT,ES,Med Th Trifolium pilulare Boiss.
IT,ES,Med Th Trifolium purpureum
ITES Th Trifolium spumosum L.
IT He Vicia variabilis Freyn & Sint
Geranium tuberosum L.subsp. micranthum Schonbeck- .
IT G.b Teme Geraniaceae
IT He Hypericum perforatum L. .
IT He Hypericum scabrum L. Hypericaceae
IT,ES,Med Cr Lamium album L. subsp. album
IT,ES He Phlomis persica Boiss. Lamiaceae
IT,M He Teucrium polium L.
IT Th Ziziphora capitata L.subsp. capitata
IT G.b Alcea kurdicac (Schlect) Alef.
IT Cr Allium atroviolaceom Boiss.
IT Cr Allium macrochaetum Liliaceae
IT Cr Muscari longipes Boiss.
IT Cr Ornithogalum cuspidatum Betrol
IT HE Epipactis helleborine (L.) Crantz Orchidaceae
IT,ES Th Lens orientalis (Boiss) Hand-Mzt Papilionaceae
Papaver sp.
IT He Plantago lanceolata L. .
IT Th Veronica bozakmani M. A. Fischer Plantaginaceae
ITM Th Veronica compylopoda Boiss.
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IT Th Aegilops triuncialis L.
IT,ES Th Arrhenatherum kotschyi Boiss.
IT,Med Th Bromus danthoniae Trin. var. Danthoniae
IT Th Bromus sterilis L.
IT,ES,Med He Bromus tectorum L. vat. tectorum
IT Th Eremopoa persica (Trin.) Roshev. var. persica Poaceae
IT He Heteranthelium piliferum (Banks & Soland.) Hochst.
IT,Med Cr Hordeum bulbosum L.
IT He Hordeum vulgare L.
IT,ES,Med G.b Poa bulbosa L. var. vivipara Koel
IT Th Taeniatherum crinitum (Schreb.) Nevski
IT TH Polygonum aviculare L. Polygonaceae
IT,ES Th Ceratocephalus testiculatus (Crantz) Roth
. Ranunculaceae
IT,Med,ES Th Ranunculus arvensis L.
IT G.t Ranunculus aucheri Boiss.
IT He Sanguisorba minor Scop Rosaceae
IT,Med Th Asperula arvensis L. .
. . Rubiaceae
IT, ES, SS Th Galium tricornutum Dandy
IT Th Valerianella tuberculata Boiss. Valerianaceae
IR Shoad jd e £45 B adli Jhre slad g (10l Bunlie £ g
F gl Joug Mgl Jog oAl Jgg Jgggile oAl Jlagite o pasls
libani-brantii- libanii- libani infectoria- Pure infectoria
infectoria infecoria libani
ns O G 4-*15
YIY SAYE/A NANEY NS AN NAEAR NANEVRN :
Dominance D
. Js e
YIAS YY/ALY/EA YOIALY/SY ARIAE TS YSIALY /05 YY/$EY/0.
TAXAS
AN a/YALY/TS Ve /VAEY/YY Y/ VATV a/FALY/0) Asyt. u’_”_ i eS
Fisher alpha
oals 51iS
o5 NN = 29AYA -JavE- Ny Nire A NARE 2YRLN NINE S O o
Evenness e"H/S
Y/A® Y/ovE- VS YIS0k /¥y YIoVE- Yy Y/-ak /) Y/F1E- rAy 0P £9°
Shannon H

o gize GBI 90 1 NS ¢ /A0 (ylisebo! prdanst

w3lie 3 ()l gme SWST Jlai )90 (K slaces o o 3 lis (LS g9 saadls Luib)ly 438 @l

~Jss e g old 5 oAl g o IS GUE polie oy (P<e/40) 53 3929 Jugmold 5 JS sle
BlESe g Cadle laadly )3 s gae MBI A8B (o) )90 (K> (Slacas S0 Byb jlcuils 3529 jl3g5lo= a9
Oy &5 0 Gl e g0l glayasld yolie b (SB (glayuiio (s (gusm (Kiwod Jilod g 4505 (P o) L35
by |y (site (Siumad (p gy pimed )5 S U b jaud g ppuolty =yt g5 b T 80be |y e | Stnanr

(0 Jgiz) ety J$' sle

S35 s sk o gl bl laosly @lyis Jobo o5 bl JIDCA L (g, scwi g baiss gauz, b
O il (gl b oolatwl Wesly oo 5 uiod (glp dad e sla g, 5l donis > s (6 S0l dw I i el
celo JS5) 15 30zl DCA g3 5 sl sl ygoeo 5 lndisS &Lt 5 <Su3olsST (sla S 3a 1135 51 (610 piges (slatsly g ndisS



\AN ylKar 5 Sho /.. S slo Sisg b o] bliyl g bl cilizto sloced dle ;lolS &4 ol i)

e g9 s pas b pdlie b S b pkio (y g e (Smod 0 Jgun

e i sl
Py OPld g9 gl Wl b gs TAXA | Lree ale e
Shannon H Evenness  Fisher alpha S Dominance D )
e"H/S
—JJ¥Y Y, —\s —+/v0 -y PH
YR —J¥D ﬂ —ofo¥ NAYN EC
Na
A oA Y —- /¥y o1+0
N MA“"
A /-y [-¥ [y K
[\ AR [-Y AR Zn
'/Y\c ds)
Pb
-/ —- /Y AR —+/YA A
— @
Organic ¢
[oo¥ YRS — Iy o0 oo¥ y
— S
Organic matter
Y; .1-a i) Y - ok
N
Y <% /N —/-y e AY: L
— 0395
CIN
R YR BT o5 ofee¥ o
— O3 & oS
-IV¥ —Ivs AL AL .I¥- P
Yhund
Ca
o5 o0 g —-I¥¥ —fe)
Mg
R R .ff i) —o/Y -~
— e
A /-5 /¥ [y Yy MBC
— 29550 0390 ()5
Iy /- [+A IYA ARI MBN
— 5190590 03505 (S
— Iy —/a .l-5 —.Ixs WA MBC/MBN
gqC02
< vY — /- <INy A RAM Cllsd oy
Sgpbie
Qmic s
—/+0 AV A7 AR AL
- 9
Sand
WA o0 Y —¥¥ —]e¥
L'),u:
[y AN AT /-y /-4 Silt
.- . —. .l —/e o
|
e o —w YE o Clay
— u)

Diigy H3 Lo )3 de 90 Sl lise oy i (+/Y24) o (+/¥0Y) (Eigenvalue) o (55,0 b ol sau jomme 93 cpl (Y oV
SUSH O G Nued B)b jl g maitee pé jobay DCA (slajgoe (S5edsST cale i) ansi |y alS
s 2030 Sl yito 1 Sy g @l ol (7 Jgaz) 4 pasetio T L jblie S (cla o b ()l piges slaaoly
W93 slajgome Caows ) gy 090 S slodisS (ST T JSS 53 ARSI I dne (Stused p93 9 Jol joee b



JEeF ¥ o ylods o yiks g OLidd 6,90 ( oreds Conws j Lo

Yy

DCA 093 9 Jg! s y9ow0 )3 (5,13 ppaiged (sanly (1551 b (SIS (g1 pukie (Smod T Jgir

Second First AXis Second First AXIis
£9° Jsl e £y Jsl 9
/-y A ca I¥A /-0 PH

S
Mg
YR —/-a = AL =/ EC
o2 e
MBC
f. Na
—\g A 835585 1S —/xa N
o2
95w
MBN
il K
./ WY 835555 n)S —./¥a A !
oy
95w
Zn
—+/¥\ —+\A MBC/MBN IV¥ —./yY
$9)
gC02
R . Pb
o[-y AN Collad gy [0 -Iv¥
o
Sglie
MIiC o o Organic ¢
[++0 AL Q i A —+/N g
95 S
n rganic matter
/4% —/+\Y Sa ,.d A —-\5 Orga .C atte
o u” odlo
Silt N
o5 Y < IV¥ Y4 R
o I9r
Clay CIN
R -y -y —-Iv¥ o
o Oder & oS
p
-+ /v -\ L.
b
Foor
&pom
Yhe
®LoT1
You
A[:5
Yor
BT+
B o714
o072 ®LoTis
X — 'F . ®LOT18 . i .
~ Ve Vo L0T61§¥E§] . vh e Y Yoo Vb
ﬂgﬁ%ﬁl_ﬂ}’m_gﬁs mom "LOT';?L s
Qe
oty
®LoTi

- J

DCA ;1 ool U (g lo maiged sbialy iz, ¥ UKW
33 (CTEPIS APING L.) s s 358 ey 35ke osisS S 455 pboty bl oo o 51 4 S glize 25Ty Bl
9 og)S oy dlasly CCA g, 50550 5,8 agjle— Jgog w5 > (Hypericum scabrum L.) owes =ly J5 9 a5 jhgsle
CCA (aisato pgd 5 Jgl (slojgome sl 01 1) 0 5 ¥ (la St 5 7 g )3 301 ol a0 5 el 5l S (sl S
(392 <YV pge g0 839 (0))l) WA Ll @lis iales pslaiedy 839 (+/YY) g (/YY) 0oy (85)) e cpyider Sl aSl Jedsas
(A o) 659 53 gme g Cute (Sinad (Sh> (gt pod jgore b oy 203 5 Jgl jooee b maes (SB sl o (g ]



il OlilRes 3 Ko /.. SE slaTg b ol bl 5 bel cilide sloced (JAle ylols £54 (U J)/
*Aegtri
o .%la.n lanc
N Selimed
Fau
*Cor
.Emphm *Cerms dich
i
®oatulb ¥ th sp
2 *Pol calp
*Tor lep Voo *Chard orient - -
auc. . Phlﬂ ¥
Lys nce ﬁﬂ:‘; _\e'bﬂ%&h::‘ Al Sieen P *Petr cret
R bt & A I Fyp scaBrom 31 . ‘ .
=Yee : Fhe e Ve
Pri L) .
m}rﬂr"ﬁszn?:\l‘nﬁulms *Anc ita ard dra
fee ®Brom rect
Arrlli:ulﬁ“m;’fcn
Yo

Axis |

DCA Lo g 41355 j1 Jols baigh gaivdins, Y JSW5

CCA 3 o1 gl 5uw! (b 950 (sl lol g 25ug (yi5,) pdlie VY Joua
Third axis Second axis First axis
P s P9> soPe Jolyee
ojy i)
¥ -Ivy <I¥Y Eigenvalue
0 4y g8 Ol pus o )
VF/AY o/ YYIVA Variance percent
(57020 o0 g Oyt Mo yd
AZAR YA/od YY/VA Cumulative variance percent
Vi
Ve
*PLOTO /B _~In
CN-wPLOTs  WPLOTI2 " mrom
PproTa) o SO e _py
"LOT19 ﬁtgﬁk NP
B = \ S MBY T b bLOTIS o Vo

BT
profia .\
Na Ve proft amic
) N ®PLOTIS
*BLOTT ®pLOT14
— Y
®PLOTI6
_va "LOTIL
Axis 1

CCA ;1 a3l U (Sedlsl gl puiio wlew! p1 (8,15 pines (Sasly (gois gy € JSoud

*PLOTI



)f'f‘f’a)lad“w" “‘} JMS)}J“MM St ..)‘M

FYF

~N

Axis

®Cerat test
. ;
o Acgtri
e Con arv
Gen™ v
" *Hype perf
Mus long " *Hord bulb
e ‘ *lor lep *Ten pol “Asttor
B 2
g:i]u."c.dk Het pllif [ra bor #Chard orient
' 3 o© -
: 'Omith sp
. Ver g *Poa bylb
oy = warh ang Erem per¥ 8\ of s ) *Polyal : ;
= Lact ser® PP e ﬁ-ams by ¢ ! "
Scor muci® » ¥ L?mt virg
Vac gra® Ba
Jer com rep 3|P.Hyp sca
Lam albun SllC con
o l'z .P Bromste  Lotgeb
Pnl: pcrs Card dra
an *Epip hell OStcll med
] Cerasdicke  Cous infla lan lan
*Brom tect
~F 4
;\rrh k""ﬁ&“‘pfﬁﬁ *Petr cret
Axis 1

CCA oo 3 43325 §1 Jool> eisF gakseias, .0 JS5
CCA g 9 gl slay9ow y3 o (515 pdiged GLassly 4L g (o) 2 3590 S ukle t (Kmod (ljue A Jgoa

£y Jsl e £9d Jl e
Second First AXis Second First AXis
P
o[eA —/-¥ .. A% —Y¥ DCA
)M
[+AD o\ Ca Ass AL PH
sl
Mg
<INy —/¥ - I\ At EC
2 o
A Y MBC /YA 2 e Na
9550 0355 (S PR
A% -5 MBN /-5 AL K
(29250 03545 ()5 ol
Zn
A /A MBC/MBN Ivs -Ivy
3]
gC02
o . Pb
—/ ¥V N Collad oo BAL o+
o
Sl
MIiC o b Organi
YRS — /A QmIC w2 Y YR ganic C
955 S
Sand Organic matter
—+/Nay NEY . A —/¥ -
u"’ L;” odlo
Silt N
NAR —/eN — /¥y /A -
o Oiore
C/N
—vae /.5 Clay Y R
o) 59 4 S

03 A% lieb] a3 Jb prettr o> A0 lpeb] e



Fyo OylKotd g Kho /.. ST sl Shrs b o] bliiyl 5 sl cilizo sloes il GloLS £57 o))

-
oSy 3lid s & cud 4 ol 0 |, POaceae o Fabaceae Asteraceae slaoslgls jouds oy piios Gidoh (pl
Ravanbakhsh and Amini, ) 5,5 -lsic Poaceae sslgls sladisS (saimpcusb, cole g dikaio b wlidcsy, )5k
Al b S cudgin S ok g Cudyy &5 Wb (asuie LS ) b 4 baye poli b alaly 45 .(2012
gy osllanl Lyl Soly ddlate Sy 55 iludy i i «Canl SlinsS 5 5 g wall K B L 4 M ddlate
4L (Molayi Shamasbi et al., 2021; Asri and Eftekhari, 2002) cusl Sl Jolge 5l Jols oy 5 (Jae
Jps s @ls wlely (Khoonsiavashan et al., 2021) 5> slsswen dio; cpl 1 oids pbol Gldllas plo b g Cusl
‘JT odlo punolis pdlie 39 Y 39y &b 0340)] (sla o> (> ale ‘_,»91‘:'31 Sl g5 g Le ydlie oy o gl 2l
V2955 cupd g (Splie Cllid oy () i (295500 BB 5) (9) (29,5 BIPST (S ey
ile oSl (laigS o5 5 Le ol (1 yeS &S Cunl (Jl 53 (nl 9y Hledr G cnl 195 g9 g L Ll LY
o g S (S T S i sl pdlie (390 YU o abaily ! )5 iy 393 (Al Jbgile JKin cus
95 Gopadls p Slgi oo (ligS 09)0 Lally) 5 (Jae Jelge ABli o i (nl 1055 £935 9 WS il belgs (o Fotee
atuly SB olapiio p 5l b a8 cunl 55,0 CoSil 4565 g9 3 aioo ol 0 o(Dai etal., 2023) sl 35,50 Le 4
Ald Jg S slac il oSl @l (ululy & ygbds AL 50 JKir S LS B LS 5 £ o) 2
bl slgS g9 g U pdlie ik (Sl cu 5 (AlS Jagjle 9 a9 = Jlagjle ylgile —lag 0 = Jgg ¢)ldgjlem S
sl e g g95 Wlg o JKin slacas o s &S b gl 56 (Y0)) o en 5 Closset-Kopp Ll ol 5»
593 oSl (s adigS LS )5 D pudi 4 10,8 lgie 15 (YY) ol Ken 9 AZArYaN cpwisxen s 15 5t cos |, e
Iy @olio d oy bl Wilgs o JSin (35 LoSil .l 138,51 Lale LgSsl (cladisS £955 59y 3 (5y3 xe yobos

(Vockenhuber, 2011) aa> )5 156 cox |y oSl 1 moles il g g 40D s
oSl G dSia 3 1 load aBlS Fhe sl (LS iy Cluogad Clus 42y 5 (ST » (S Jeles
B o jito 155 o6 ity 5 09 el S sla Shy il Cov 1S £55 5 L palhe IS 5 0y o &
sl pite 5 Cob sdas ooty g Sl ol gy 5 S SIS A5 sdaliio &S yobolen Jimghy ol 5 il e
(2 dlge B3 ol JLisas g S 3 Ol (6, cad b wwagby Lol Bl cel SB 3gr w1392 madw g )
oaoly 5 oaigS iy G 2> i85 (LS (b (ST p elgs cnl 3l & 290 Slgd Ay Gas 5 45
1055 a5 5 Su39551 slo S sl Jgone bt (o 4 S35) singy slosgoee 53 alie (3] i (55 peiges
O &S A mle s yb 0 (b pdiges slaasly Bolal mje Limed cpl > (Klimova et al., 2023) s (¢ i
e (olwlp baaioS ey duoyd 3y5e 10 A &) guls isy p> a5 job jlad 390 sdaliin  astive 5 JolS S8 s
s Jgl pyme cate St b PH Jols SB clajgiSle o 55 ol gl CCA Uiy, 3l onel cuusay s 93
S Jolss gl ssme ite e b jhud 5 lS it o B3k 5 I 008 o Sdplis cps Jols SB sla il
b 025 (29,50 935355 5 e 9 mliy Sladale 5 pod joome Cute S b Ol g 09 (2955w (reml (29,5
(Wu et al., 2020) sib o 2LS Lids p 50 Jolos jI (S SB ol ol i (Siwed pgd joe o S
Come BdisS SS& (0 pho Jolge dlos 51 SB b 5 ol ol 55 (VoY) o) Ko 5 De Chaves clibss gls
e S8y e IS o Sl LS > (lie Slge 5 O g jd bl 5 CiligS 5 3985 g9y p S il g e
sl S gl 5o 5 58T Sy (LS cloisS £55 5 (ST g9y p ST 2L 3b LS o s |) S g
gdafari asde ol (6ypd olie 5 SB leblo dses g (2SS ) Sled 4 e Cagb) lie )3 BB 15
L SB oMol cdale pled)S byme 2lS slacys SISE 5 Jole laie an |y ST 8l (VIY) oL

Shrivastava ) s o0 30 e o SO (9595 pad coge ol solitwl bl OI ials 1 ogMe i, Clbl Lo



JET oF 0 ylos o yids g 0lidd 6590 o s Conns j Lo \Al4

Havlin ) .\Suo 6)59—l> pH o)’\.\_il )’l o u“a:lf L 9 Sks A Ls.\ﬁ.wl )‘l 9 03905 (S 1) d.\ﬁ.m] LSL"’O‘)I‘. 9 d%—““
(etal., 2016

S 5 Ao
21y o G Sl ol g il 0 229 ST 2l g polis )5 i waldl 35 50 s Aaslgey Sliwn S 3blie
@ dog b odse oanaib g iz, @B obj Slden primen WS e W] g, lacas ikl g laaeS JuSTy
Sy sl wlie ) BLS b adllas | Cua doslis a8 oy lis ddlaie Siogig b (slacus (o Bdlad (o) pdiges

or) 32 1325 el yl3)55 52 (635 LIS (6o ptiges £ ol bl s SSE 5 ] i s 9 (S Jolse oo
odgr o Ay (ool b S g o bl ) 9d oo yolate Silalllas 3 15 oy yg5eST LS o gyl paiges IS

L sl sl s, ST L 5 35 (g aio 1 oS (SoilsS] (sl Sy 5 s by & olgisn S5 Jolse 5 a5
5,8 KaS ailaio el Sin jl cblis 4 (pSls Lyl

References

Aazami, F., Heydari, M., 2018. Response of vegetation composition and diversity to degradation to soil
physical, chemical and biological properties, Zagros forest ecosystems. Journal of Plant Research
(Iranian Journal of Biology) 31, 221-234.

Alef, K., Nannipieri, P., 1995. Methods in applied soil microbiology and biochemistry, Academic Press
575 p.

Alharthi, S.T., El-shiekh, M.A., Alfarhan, A.A., 2023. Alien Plant Invasions of the Natural Habitat in
the Western Region of Saudi Arabia: Floristic Diversity and Vegetation Structure. Diversity 15, 309.

Anderson, T.H., 2003. Microbial eco-physiological indicators to asses soil quality. Agriculture,
Ecosystems & Environment 98(3), 285-293.

Asri, Y., Eftekhari, T., 2002. An introduction to the flora vegetation of siah-keshim and wetland
28(29),1-19.

Azaryan, M., Vajari, K.A., Amanzadeh, B., 2023. Herb-layer diversity and morphological traits of beech
trees (Fagus orientalis L.) in development stages of natural temperate forests. Biologia 78, 101-108.

Chahouki, M.A.Z., Ahvazi, L.K., Azarnivand, H., 2010. Environmental factors affecting distribution of
vegetation communities in Iranian rangelands. Vegetos 23(2), 1-15.

Closset-kopp, D., Hattab, T., Decocq, G., 2019. Do drivers of forestry vehicles also drive herb layer
changes (1970-2015) in a temperate forest with contrasting habitat and management conditions?
Journal of Ecology 107(3), 1439-1456.

Dai, T., Su, Z, Zeng, Y., Bao, Y., Zheng, Y., Guo, H., Yang, Y., Wen, D., 2023. Wastewater treatment
plant effluent discharge decreases bacterial community diversity and network complexity in
urbanized coastal sediment. Environmental Pollution 322(1), 121122.

De chaves, M.G., Merloti, L.F., De souza, L.F., Américo-pinheiro, J.H.P., Kozusny-andreani, D.l., DE
souza moreira, F.M., Tsai, S.M., Navarrete, A.A., 2023. Ecological co-occurrence and soil
physicochemical factors drive the archaeal community in Amazonian soils. Archives of
Microbiology 205(1), 1-12.

De long, J.R., Heinen, R., Heinze, J., Morrién, E., Png, G.K., Sapsford, S.J., Teste, F.P., Fry, E.L., 2023.
Plant-soil feedback: incorporating untested influential drivers and reconciling terminology. Plant and
Soil 485(11) 7-43.

Hammer, O., 2001. PAST: Paleontological statistics software package for education and data
analysis. Palaeontol electron 4(1), 1-9.

Havlin, J.L., Tisdale, S.L., Nelson, W.L., Beaton, J.D., 2016. Soil fertility and fertilizers, Pearson
Education India 7(12), 520.

Jafari, M., Biniaz, M., Janfaza, E., Nematolahi, M., Karimpour Reyhan, M., 2012. Relationship between
soil characteristics and vegetation types in Damghan. Desert 17(2), 129-135.



Frv ylKar 5 Sho /.. S slo Sisg b o] bliyl g bl cilizto sloced dle ;lolS &4 ol i)

Jansson, J. K., Wu, R., 2022. Soil viral diversity, ecology and climate change .Nature Reviews
Microbiology 21(5), 296-311.

Joshi, R.K., Garkoti, S.C., 2023. Influence of vegetation types on soil physical and chemical properties,
microbial biomass and stoichiometry in the central Himalaya. CATENA 222(3-4), 106835.

Kardgar, N., Rahmani, R., Zare ,H., Ghorbani, S., 2020. Species diversity of trees and forest floor plants
in oriental beech forest types of Shastkalate Educational and Research Forest, Gorgan. Ecology of
Iranian Forest 8(16), 125-135.

Khoonsiavashan, S., Shakeri, Z., Mohammadi samani, K., Maroofi, H., 2021. Effect of livestock type
and grazing intensity on vegetation composition and diversity in Armardeh forests, Baneh. Forest
Research and Development 7(2), 213-234.

Klimova, A., Rodriguez-estrella, R., Meng, G., Gutiérrez-rivera, J.N., Jimenez-jimenez, M.L., Liu, S.,
2023. Metabarcoding reveals seasonal and spatial patterns of arthropod community assemblages in
two contrasting habitats: Desert and oasis of the Baja California Peninsula, Mexico. Diversity and
Distributions 29(3), 438-461.

Li, J., XU Y., Zhang, C., Guo, J., Wang, X., Zhang, Y., 2023. Unmixing the coupling influence from
driving factors on vegetation changes considering spatio-temporal heterogeneity in mining areas: a
case study in Xilinhot, Inner Mongolia, China. Environmental Monitoring and Assessment 195(1),
195, 224.

Maddox, D.T., 2023. Manipulating forest structure and ground flora composition for the restoration of
oak woodlands and the reconstruction of oak savannas in Central Missouri. University of Missouri-
-Columbia 29261680

Maleki, S., Pilehvar, B., Mahmoodi, M.A., 2022. Daily and seasonal changes of soil respiration under
the influence of temperature and moisture factors in different types of oak. Journal of Wood and
Forest Science and Technology 29(4). 59-73.

Maleki, S., Pilehvar, B., Mahmoodi, M.A., 2023. Response of soil microbial respiration to
environmental factors of temperature and moisture in five forest types of Zagros (case study:
Armardeh Baneh forests). Forest Research and Development.

Mishra, B.P., Tripathi, O.P., Tripathi, R.S., Pandey, H.N., 2004 .Effects of anthropogenic disturbance
on plant diversity and community structure of a sacred grove in Meghalaya, northeast India.
Biodiversity & Conservation 13(2) 421-436.

Molayi Shamasbi, M., Moameri, M., Ghorbani, A., Bidar lord, M., Dadjuo, F., Molaee, M., Lotfi, A.
2021. Flora, life forms, Chorology and plant diversity of rangelands vegetation in Qezel Ozan-
AgDagh altitude gradient, Khalkhal County. Journal of Plant Ecosystem Conservation 9(18) ,193-
218.

Olsen, S.R., 1954. Estimation of available phosphorus in soils by extraction with sodium bicarbonate,
US Department of Agriculture, 19 p.

Pilehvar, B., Nadi, H., 2022. Assessing the Plant Communities Changes by Effects of Vegetation Type,
Physiography and Soil in Central Zagros Forest. Ecology of Iranian Forest 10(20), 43-51.

Pilehvar, B., Sarabi, H.J., Veiskarami, G.H., 2016. Plant communities change under different
physiographic conditions and soil properties in the central Zagros forests. Iranian Journal of Forest
and Poplar Research 24(3) 414-402.

Pourabbasi shiraz, S., Pourbabaei, H., Heidari Safari Kouchi, A., 2022. Investigation of composition
and plant diversity of Persian ironwood (Parrotia persica CA Mey) site, Chafroud’s forest of Guilan
province. Forest Research and Development 8(2), 147-163.

Ravanbakhsh, M., Amini, T., 2012. Study on floristic composition, chorology and ecological structure
of Gisoum forest reserve, Talysh, Iran. World Applied Sciences 28(11), 1782-1788

Roberts, J., Jackson, N., 2006. Tree roots in the built environment. 488 p.

Schwindt, R.A., 2006. Plant community dynamics in remnant and restored Willamette Valley wetland
prairies. Ecological Restoration 33(2) 156-170.

Shrivastava, P., Kumar, R., 2015. Soil salinity: A serious environmental issue and plant growth
promoting bacteria as one of the tools for its alleviation. Saudi journal of biological sciences 22(2),
123-131.

Solon, J., Degorski, M., Roo-zielinska, E., 2007. Vegetation response to a topographical-soil gradient.
Catena 71(2), 309-320.



JET oF 0 ylos o yids g 0lidd 6590 o s Conns j Lo FYA

Sterenczak, K., Lisanczuk, M., Parkitna, K., Mitelsztedt, K., Mroczek, P., Misnicki, S., 2018. The
influence of number and size of sample plots on modelling growing stock volume based on airborne
laser scanning. Drewno. Prace Naukowe. Doniesienia. Komunikaty 61(201), 5-22.

Ur rahman, A., Glrbiz, E., Ekercin, S., Khan, S.M., 2022 .Spatial dynamics of forest cover and land
use changes in the western himalayas of Pakistan. Vegetation Index and Dynamics pp. 193-220.
Vockenhuber, E.A., Scherber, C., Langenbruch, C., Meiliner, M., Seidel, D., Tscharntke, T., 2011. Tree
diversity and environmental context predict herb species richness and cover in Germany's largest
connected deciduous forest, Perspectives in Plant Ecology, Evolution and Systematics 13(2) 111-

119.

Walkley, A., 1947. A critical examination of a rapid method for determining organic carbon in soils—
effect of variations in digestion conditions and of inorganic soil constituents. Soil science 63, 251-
264.

Wei, P., Zhao, S., Lu, W., Ni, L., Yan, Z, Jiang, T., 2023. Grazing altered the plant diversity-
productivity relationship in the Jianghan plain of the Yangtze River basin. Forest Ecology and
Management 531(9) 120767.

Wu, G.L,, Liu, Y.F., Cui, Z., Liu, Y., Shi, Z.H., Yin, R., Kardol, P., 2020. Trade-off between vegetation
type, soil erosion control and surface water in global semi-arid regions: A meta-analysis. Journal of
Applied Ecology, 57(5), 875-885.

Zafar, Z., Mehmood, M. S., Shiyan, Z., Zubair, M., Sajjad, M., Yaochen, Q., 2023. Fostering deep
learning approaches to evaluate the impact of urbanization on vegetation and future prospects.
Ecological Indicators, 146, 109788.



