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Plant diversity in the understory of plant communities along the
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Abstract. Understanding the different patterns of plant diversity and distribution along the environmental gradients is
essential for managing ecosystems, especially in fragmented habitats due to intensive human pressure. The Darkash
area is located in the western Aladagh Mountains in Khorassan-Kopet Dagh Floristic Province. The easternmost patches
of the Hyrcanian montane forests grow in this area. The three main vegetation types in the area are shrublands/scrub
forests, oak forests (Quercus castaneifolia), and subalpine vegetation. In this study, we aimed to evaluate the plant
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diversity in the understory of plant communities along the elevational gradient. We sampled 187 vegetation plots (2m x
2m) along a 1300m elevational gradient (in 100-m classes) using the stratified-random method and estimated the
abundance and canopy cover of the species. Floristic characteristics and different diversity indices were measured. In
total, 252 plant species belonging to 161 genera and 44 families were identified. Of these, 41 species were found to be
endemic or semi-endemic. Hemicryptophytes and therophytes are the dominant life-forms in the study area. The Irano-
Turanian elements (46.8%) make the major chorotype in the flora of the area, followed by Bi-regional (17.5%), Tri-
regional (17.5%), Pluri-regional (11.5%), and Euro-Siberian (6.7%) elements. The shrubland understory has the highest
Hill's and beta diversity indices, followed by the oak forest and the subalpine understory. The biodiversity changes
sinusoidally along the elevation. In order to protect plant species, especially young oak seedlings, it is recommended to
create a protective corridor along the elevational gradient in this area. This strategy is essential to protect plant diversity

in these habitats.
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Figure 1. Maps of the study area; A: Geographic position of the Khorassan-Kopet Dagh Floristic Province in NE Iran,
B: Topographic map and geographical position of sampling plots in the study area, western part of the KK.

65/570


https://dor.isc.ac/dor/20.1001.1.24236330.1402.10.1.6.9
https://nbr.khu.ac.ir/article-1-3589-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.24236330.1402.10.1.6.9 ]

Nova Biologica Reperta 10(1): 62-74 (2023)

«(Poaceae) jloasS sloo p « S 9l slaosls LT ulul
ObelS (Lamiaceae) olilss  «(Asteraceae) Olbls
(5 JS) wijls 1) beaseS o i w55 4 «(Brassicaceae)
S JSE (o, YY) beudy 5 ¢ (a0 YY) biudgiy S oo
(do0 1) aeudss ol 3 s ashio opl o & o)
G 4z 0 10 (doyo Ve) awaalS g (aoyo VY) lacuds,ils
FEA waslllas 350 aibie cloaiss om0 JK3) W) )3
-0 yole 4 2oy WIB « Jlygimsilpl oiug, yole 4 doys
yolic ) ao > VYO (glasban jolic 4 ao,0 VYD (last
rolis Joll) (6 gyl polie &y oy PIV 5 laml wizr
4gS VY olaws (F JS5) Wjls Bl (G pom SenST g G o2
(0> AUB) 4355 YA 5 5 Ll dilate (sl LS 5] (0o T12)
) Golaxilies ¢ g)lax! sbas IS ae (g laxilaa
(Y IS8) conl (3o, VYIF) aisS
Sliwly 30 CaSily; BLS baisS g LT @i
gL, pbol,S

2 Lees g (N2 g NINO) Lo slacl 4yl 925 glo sl
ool ey e Voo el ik 5 glis) ool S b,
olelas )l 5lols lid (aupe yie YxY) LSy ojlail b oSl
e oSl 5o SIS 58 VL Slelis | B, 4 ol
g e 1 ke ol iz CgSil ;0 9 lake (p i )
boalie Loyd 58 (laes bl osiln; o ol o
aids Woge Ver ela)l (Lol S o 0 Lol bz o iy g
(alYee B AYee) ol ol aids 0 aS o)l 02y £l
BAY- ) pgd (2l i 5| a5 2y BB Jlade @ g5 (e
4 o9 Suo3 e 4 gy Slz o o o el (e VY
onl  olpss &gy S o (Kadhum et al., 2021) col g,
O oS Sysb A Sl pugiw Spgo & i) Lol
pry B pgs (ol Slik o Joo slisS £95 slogatls (i
OS5 (s ys oeSilpg) e Ve LAY gl
O350 oSl ) Cunl yio Yoo BVPe e Dlids jo £45 5o
A JS8) (2o (i 5 Lk

=Wl Slib o b g95 Gloatls gl se o0l
Al o Jop g9 Slagaslh jds aes oo (LA e Ve
Slib (izmes il g pgo (o)l Slib L gl (ol
o5 U i (oli)] Olib b ponty 9 ez cpom p9o
Coilny yo g8 sl ety Gl S 0 el o g
e s JB Ol @ bjlass s Sleleis]
Sl sllanss clelazl ©sSaln; g bl JSir ©sSaln;
A Jss)

OF ) EY-VE ) o)l )+ ol o ey psle 55 cngi sloazily

sladlo ;o ol 5 ke (o) sladad (b o )l paises
PS5 Gy bl LR, 285 Do YN 5 VA
(Quercus castaneifolia  bsl x> Jols  adlais
wolsz 5 oSy ez ,s bslke leloir! C.AMey.)
ool Sl 5 SEal oS sl Jols) 1 ans
(¥ JSo) el (J. communis L. g Juniperus sabina L.)
SlopsmSt 5 wad ciloy gl pLLS ples oMy yo 50
Sas glulis sl Gl mle 5 eslidd L alS
.(Rechinger 1963-2015; Assadi et al., 1988-2021)
FUMH) sgie (oo 3 o8l g Lo 50 (8LS (sladiges
BLS 455 o b gl s ,0 M a0 sl oo (5,045
Omizme b b g (6 S oIl Al el Sl eolanal b
e gle sl s cuilbsl j 2L slediss Jlgl,d
P s Jib oy gl 1 g, HSss slaesls Jals
W o Sy o sl (ad a2 )0 5wl Sz 2l e
woold 3JGT

APG IV il 5 oldll iy @ S 58 g
ah ans gl GblS slaeys gaaib olp  (2016)
ol b aisS oSSl slaesls (ululyy (58T 52 iy o8
Rechinger 1963-2015; ) ai cpss alitee (5)sld mlie
ailaie jgld S3glg,eS b (Assadi et al., 1988-2021
28 aple Glpl (BLS Ll glaasly aail Gululy
Léonard 1988, 1991 Akhani 1998; Memariani et al., )
Wls> 6508 e e g cw; JS&I b (201645
(Raunkiaer, 1934) ai oss oS (55, » 2ledl v,
BloaS-olul 5 gl il s3gama 5o Tyt o8 oloisS
raiss 5 (Seudl) (g lasl laaiss lge 4 wloads )58
ok 5 g3game SuSTy s 6,58 bl l py ogdle oS
(Seeilans) (g kailiasd (loie 4 aiis jolre gloysiS L 5 (555l
-o5lil sl,» (Memariani et al., 2016b, 2016a) wos e
sl el Ghol S glindy o (LS laaiss £95 (25
5 )loged g arnlne ol )| Dlil den (gl Lo Slasl g Ly g4
zhw ;0 (N2 NI NO) Lo slael o pay £55 Slog o
Ry pp b jio Voo elas)) gladlS 10 g ao,0 O (g)lo sme
20l dploee PAST I 1381 055 SS™ L 5 Lo 05 4

= )l U S1F slasel 55 axlllas 5 yg0 adlaio ;als
FF 5 05,m 18 4 slate ¢ alS W YOV sl ggemme o
Nl glulid (5,0 dilate aLS bg ool 50 w0y

66/7F


https://dor.isc.ac/dor/20.1001.1.24236330.1402.10.1.6.9
https://nbr.khu.ac.ir/article-1-3589-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.24236330.1402.10.1.6.9 ]

Arjmandi et al. Plant diversity in the understory of plant communities LS Sleleml Gl oLS £45 )y p o), 5en § goiex)|

Darkesh 10ycars 1200m  1020°C 32190 mm/y Ashkhaneh 10 years  800m  16.29°C 20540 mm/y

e —Temperature (°C) o * : —Temperature (°C) 0

3 ——Precipitation (mm) | 70 30 —— Precipitation (mm) | 60

30 60 25 - 1 &
=y = -
g 25 t 30 E S 20 4 B E
220 ws T 2
g7 1 g Eis- L 30 %
£ 15 13 E = I ] =
. £ g0 0 2
£ 10 wE £ t £
= E g |

5+ 10 & &5 w E

0 0 0 L g

daw—TFeb Mar Apr May Jun Jul Aug Sep Oct Nov Dee. pan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec)
e Lo 5 Lo

OY V) BT O o ailbeal g 25,0 litlon sloolfiy] o 3o sl sime =Y S
Figure 2. Ombrothermic diagram of climatological stations in Darkesh and Ashkhaneh in western Aladagh (2011-
2021).
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Figure 3. The main typical vegetation in the study area, A: oak forest; B: shrubland/scrub forest communities; C:
subalpine vegetation.

i
, ||Hm|||||IIIII|||||||||...................
R EEEEEYEEESEE L REYEERYSEL BN BEEIIiRisYiREEEiiiy
SRR HNUHH BN
s g é gi.gﬁgé‘s‘ga v_éb‘géégé'&.‘ EEEE& éé"'%géi 4=

EVT 02 alS clolar] Sl s sl LS slao s slaaisT slows Joges —F S5
Figure 4. The number of species in vascular plant families in the understory of plant communities in western Aladagh.
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Figure 6. The proportion of the phytogeographic groups in the flora of vegetation understory in western Aladagh:
Irano-Turanian (IT), Tri-regional including IT-ES-M, IT-ES-SS, and IT-M-SS, Bi-regional including IT-ES, IT-M, IT-
SS, and ES-M, widespread or Pluri-regional, and Euro-Siberian (ES)
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Figure 9. Statistical significance of diversity indices along 100-m elevational classes in vegetation understory of

western Aladagh based on Hill’s numbers.
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