o ) T (599U g g R

WWWw.journal.eri.acecr.ir :a i osg

YEVE-YoFe s Sy sl hLi

SF

foeey

Q,,.ns_‘.au’

Conn j dozmo 0uSlinr gy

axdline) 132 oo povo Ol 1 Gl 40 (59 35 415 g Sl gF E gl S ALl 8 9,8

(Tl Gl > (510 3 dilaioo 59590

f)s.) LSM‘ Lé) a%rgé‘;ﬁ Cooe - s\‘éj..a.c L)».;}: ‘\Gi,,jlé- ?..».?U:' > 3 Lo).c)lé ‘\ ;M..S.La:' &c

Ol Gl 3 pley SR (plid g 09,5 )

Ol Ol «sipsliS guss 5 Shjgel coliciz Glojl (file 5 la i Slicions dusgo (puoliol S Sliini i =T
Ol 5z 00,5120 39S ol sl pole 0uSiil (SoTpo 5 (Spbo poliinj 0,5 -

Ol ] ol 55y LiS oS o5y 0] 5 o 095 -F

oS>

alio wleMb|

iS5l Cblis (izes 5 cSld waidlaie 2 50 )8 Slilllas s (Lol glabows 5 (S
401 (owll 1 ok @lis o pe y0 cilaio ya (LS Adgy (FEUbpg (o) Senl (abo
o Slogas n (2 5 33 el iz Cupde 156 oy p GBS nl plsl 5 Sow (Js ren
Ol el )3 (Elojy adlate 5 (aPlh ladis 5 (LS oS 5 (60,515 £955 (14T 95 5l el (ALS
e 518 ST £ ol | s 55 (5 Sl sl 03 b S il 0,5
ooldinl (g Wiz 9 Sy SO) 63,515 €95 9 (Ggmonw 9 9lS £95 (B 16S0 lasS sLe
e g DCA) Suwsgd I W Qe.oﬂ 5ol b o o g0 O GQLS oS 5 dslie 0l
dilaio 1o @l lul ol plmil IS Cise (5e3l 5 (asLs slaaisS Sl (y5e5] b (e ls slaaisS
» Jy «(P-value < 0.05) cwl sols pals |, slssS sbié gl dme &ygo 4 pls Gl o Eloj
ExS Silosme Dyge a4 pls iz (pizen Sl b Sl Gl g9 slaatls ple
silizee alS oS 5 oll cage plo sl DCA g0l mlis bl 5 ols alS 1) als go,5,8
65 S5 L 1)z cov dalaie 0 B ol coge plo liz ccoles jo il cadl x> g (5,8 ddlaie g0 o
G ol s . clils gz g asld a3g8 1P 0als 3,8 adlais o oS Jl> jo ail atily 0e2 s el
3,8 Jad 5l o mae oyl 5l eslanul g conl Jlags 0 oYL gy 855 51 Elo g ddlaie aS ol yLis

2o ol s Gl 5 5 59,515 5 s 955 talidl 5 SEite

o g4

el o &b

VECF/FA

‘e RSy &b

AR TANIEN 4

\AEATARIAR4

ojjly wuds

3ablis el gl copae
R e
Eloy dilie (50,518

Journal of Environmental Research and Technology, 10(18)2026

m_nadafl@pnu.ac.ir : Jstue sdiu s (Sig Sl cans®



. ‘\/; Wi =
og).?fé:@e

i Ste=>

sts. y
oy

Environmental Research institute

Journal of Environmental Research and Technology

journal homepage: www.journal.eri.acecr.ir

Online ISSN: 2676-3060

Application of Species and Functional Diversity Indices in Monitoring the Effects of Grazing
Management (A Case Study of the Bozdaghi Area, North Khorasan)

Ali Malkeshi!, Gholamreza Bakhshi Khaniki!, Younes AsriZ, Mohabat Nadaf**, Reza Omidipour*

1- Department of Biology, Payame Noor University, Tehran, Iran
2- Botany Research Division, Research Institute of Forests and Rangelands, Agricultural Research,

Education and Extension Organization, Tehran, Iran
3- Department of Cell and Molecular Biology, Faculty of Basic Sciences, Kosar University of Bojnord,

Bojnord, Iran

4- Department of Rangeland and Watershed Management, Faculty of Agriculture, [lam University, Ilam,

Iran
Article Info Abstract

A fundamental basis in applied studies across any region is the understanding and
Article type: conservation of natural ecosystems. Ecological assessment of vegetation cover plays
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a pivotal role in natural resource management. Therefore, the objective of this study
was to investigate the impact of livestock grazing management (exclosure and
grazing) on vegetation characteristics, including species diversity, functional
diversity, plant composition, and indicator species, in the Bozdaghi region, Bojnord
County, North Khorasan Province. To measure biodiversity, species diversity indices

(Hill's index, species richness, evenness, Shannon diversity, and Simpson diversity)
and functional diversity indices (single-trait and multi-trait) were employed. Plant
composition between the two management systems was compared using Detrended
Correspondence Analysis (DCA), and indicator species were determined using
Indicator Species Analysis and the Monte Carlo test. Based on the results in the

Bozdaghi region, livestock grazing significantly reduced species richness (P-value <
0.05), but had no significant effect on other species diversity indices. Furthermore,
livestock grazing significantly reduced plant functional diversity. According to the
DCA results, grazing led to distinct vegetation compositions between the exclosure
and grazed areas. Ultimately, grazing resulted in the presence of only one indicator
species in the grazed area, whereas the exclosed area contained 16 indicator species.
The results of this study indicated that the Bozdaghi region possesses high
biodiversity, and the utilization of management tools such as grazing exclosure exerts
a positive impact on increasing species and functional diversity, as well as enhancing
the number of indicator species.




