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Abstract
Introduction

Livestock grazing has a direct or indirect effect on the density, diversity, and distribution of vegetation cover in
Rangelands. Excessive livestock grazing is one of the destructive pressures on rangelands, which causes a
decrease in diversity, and loss of sensitive plant elements. In this regard, maintaining species diversity and
abundance is one of the goals of managing natural ecosystems. The concept of species diversity is a combination
of two interconnected components of richness and uniformity. Species richness means the number of species per
unit area and uniformity means the distribution of individuals and plant species per unit area. Many species
diversity indices have been invented so that species diversity can be studied using them. Considering the
importance and role of both components of species diversity, ecologists want to evaluate and study indicators
that examine both components and determine the contribution of each. In this regard, several methods have been
proposed for the evaluation and studies of plant diversity. Two major groups of these methods include numerical
indices (richness, uniformity, and diversity) and parametric indices (for example, frequency distribution models,
category-frequency diagrams, dominance-diversity, and diversity grading curves). In this research, the condition
of vegetation cover, frequency, abundance, and diversity of species in three rangelands with light, medium, and
heavy grazing intensities in the rangelands of Sarbisheh City is investigated.

Materials and Methods

This research was carried out in the plain rangelands of west of Sarbisheh City located in South Khorasan
Province. First, after the field visit and observing the effects of destruction in the soil and vegetation caused by
the intensity of livestock grazing and the presence of invasive plants in the studied rangelands, In the whole field
of research, The effects of light, medium and heavy grazing (each in three separate plant types) were observed.
Sampling in each plant type was done randomly and systematically. The percentage of plant cover and density
was evaluated by visual and counting methods, species abundance based on the Ranquier method, species
diversity using numerical indices, and species abundance using statistical and ecological models. Kruskal-Wallis
non-parametric test was used to compare vegetation characteristics and species diversity in three intensities of
livestock grazing. In order to select the best model for fitting the Four species data with statistical models,
akaike's information criterion (AIC) was used.

Results and Discussion

The result of the Kruskal-Wallis non-parametric test showed that the intensity of livestock grazing had no
significant effect on any of the studied characteristics. Nevertheless, the rangeland under light grazing had a
higher coverage percentage and plant density (42.27 % and 28,000 plants per ha) than the rangeland under
medium and heavy grazing. According to the Shannon-Wiener index, very low diversity was assessed in two
rangeland with light and medium grazing intensity (H=1.78 and H=1.69, respectively), and low diversity was
assessed in the rangeland with heavy grazing intensity (H=2.02). Rangeland with moderate grazing intensity is
relatively lower in species diversity (H=1.69 and 1-D=0.66) and higher in richness (15 species) and species
dominance (D=0.34). Based on the AIC criterion, the results showed that rangelands with light, medium, and
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heavy grazing intensity were best fitted with the logarithmic series, lognormal series, and logarithmic series
models, respectively. In communities where the sampling volume is large, she recommended three logarithmic,
Shannon, and Simpson indices, which have low to moderate sensitivity to plot size and are widely used.

Conclusion

The results of the present research showed that species abundance patterns change due to the intensity of livestock
grazing. By comparing the results of species abundance models in the current research with other research, it can be
said that in areas with high species richness, with increasing grazing pressure (from low to high), the distribution of
species abundance changes from the normal log series (representing a stable society) to a geometric or log-normal
series (representing an unstable society) But in the present research, because the rangeland has a poor condition in
terms of species richness and diversity, species abundance distribution models are not a suitable indicator for
distinguishing the three intensities of livestock grazing.
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Figure 1- The location of Darmiyn and Sarbisheh conservation stations in South Khorasan Province
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Table 1- List of indicator plants of the studied rangelands

s (el s

dlossy oS

Artemisia sieberi Besser
Ceratocarpus arenarius L.
Cousinia eryngioides Boiss.
Heliotropium eichwaldi Steud.
Launaea acanthodes (Boiss.) O .kuntze

Peganum harmala L.

Acantholimon scorpius Boiss.
Alhagi camelorum Fisch.
Artemisia sieberi Besser

Astragalus macropelmatus Bunge.
Ephedra pachyclada Boiss.
Pteropyrum aucheri Jaub. & Spach

Acanthophyllum glandulosum
Bunge ex Boiss.

Artemisia sieberi Besser
Astragalus macropelmatus
Bunge
Gundelia tournefortii L.
Echinops chorassanicus
Bunge
Rosa pimpinellifolia L.

Alsy glaasS

Bromus tectorum L.
Centaurea virgata Lam.
Sophora pachycarpa Schrenk ex C. A. Mey.

Euphorbia Tehranica Boiss.
Roemeria hybrida (L.) Dc.
Salsola kali L.

Amberboa turanica Iljin
Avena fatua L.
Scabiosa olivieri Coult.

(Moghaddam, 2008) LS (sladies Jlgld clibs yolie =Y  Joun
Table 2- Frequency class values of plant species (Moghaddam, 2008)
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Table 3- Components of species diversity
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Table 4- State of species diversity and homogeneity based on Shannon-Wiener and Simpson indices (Guajardo, 2015; Baliton et al.,
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Table 5- The equation of species abundance distribution models
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Figure 3- Species abundance distribution curves in the rangelands with different grazing intensities (1: light, 2: medium, 3: heavy,
and 4: standard), Frequency class: A: 1-20, B: 21-40, C: 41-60, D: 61-80 and E: 81-100
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Table 6- Kruskal Wallis test results of the effect of livestock grazing intensities on the diversity indices
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Table 7- The state of species diversity and homogeneity of the three study rangelands based on Shannon-Wiener and Simpson indices
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Figure 7- Histogram curves of species abundance, rank-abundance, Q-Q plot, and P-P plot in light grazing intensity
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Table 8- The results of fitting quadruple models using the chi-square test
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Figure 10- Species abundance distribution curves of light (a), moderate (b), and heavy (c) grazing intensity with AIC criterion,
columns, observed abundance values and colored lines, expected abundance values

2 by )8 29 £95 9 w515 (Lidg sbodb (> S
JSal b 1y S el )y L;La:w,aj 3 eolatl g dad o i 1y Jloy
~JSgS Ja) Sopionhl slagygeil (Bl | S e ale
BbSy by L gl cgeil 4 Cuns (udly
o) 3 e 08 55eS ogsil g 3l (ANOVA)
SO s8y mig gl o (pRl sla by, I eslitl
oS 3905 A8l Wb 5 1y &S5 cpl Al S o0 My (65 i oo
e glge ol @ gl (AlS Gidy Claogad gl
SleJte lgisds o)l adllas 3y50 ywbie 4 ( Siws W3] Jole
155 0 Yl 09 aalllas aLS EsS o 13 pb (gl i
daoly paw 0 Guisg oyl &S u"l>u] sl awsl g e
OtFme Olgsd SIS )8y @iy« oad adlae LS
(Zak etal., 1992) cus 005 485 5 > e
2 S sl el &S oy oLt ol imgl b
&9 b g M esalie JolS ©pgody Slgli8 b iy adlllan

SbpiugwsS] 5 (b @lie Copde e Slal 5l (S
S nelSitygy ol IS lopgy 3 S14555 58 i pro
5 b widl sy ioke sl Sl s gsl )l
I (Ghpde g e Sl plp 3P0k Golub
S5 E55 Camdy wpp lp Al g9 slaadls
dajasls pl 5l (S ol oads &) b (slpsisnsS]
ol 3 IS o o ol SIS ssbg i cslnJae 5 oo
Col pugsST galgr codo 5 il Glie Sl b ae
.(Hickman et al., 2004, Krebs, 2014)
5 bwgle «Sow) b (gl @l S gy & GRagR
SIS 589 @jg sl g (BLS Jidy Sluogas (S
2 b Gl cus oS b gl bl elayae;l donss by,
Gl 435 (g )bline 5l adlae 3y90 Sluogas  plS
9 Dby oy | S el o8 @0 0929 0l b (P24/40)
Cas (5 5YL (ES j> 4l YA+ <+ 9 003 ¥Y/YY) LalS WSy
Sbdged D )5 (N 9 bwgle (i Cod e 4
8ol o &S oy L LalS yidey Glusgad 4y bayye (glas



AN

v Ol ed glye Mg )98 9 o8 wigh s e ol sl s I

03,8 G 1) (Ktuwsed 2929 pic ayitghy 10> ¥ 4 (iie
Y

slasss g9 g L JS 0 &S 3l i pob iaghs ol

L &ye 2 905 (b g95 chawgio g Saw s ©0b b @0
Sl LBy does b 255l o8 £95 (i Sl B
s ALl doed g (gaerw £95 paSLS 3)90 5
3Lj g9 jl adllae 3)9-0 &5l a7l (LS (ygmpors
Sl6sS £ sl drols S aS 29 0 dtdS LAt Hlye3 p
o L L gyl bty 63b5 slaeisS 51 el (VU
Has sisS I (glarsls 1K (gow laisl dnily 3954
il el oS codisS L ST L sl odd LSt oS
YU slassS g55 ((Krebs, 2014) couwl 55 slassS g4
sk €55 a3 sl oy s dnols S Baimno L
ooy 1y WaisS it Ly, 31 s s 55 Sl doisS
gy Giliio 3y Lo 4 SIGSS 55 popde s )3 5 o
o0 SLomsl ] oyl (gl ciliee el s 5 cal 00
o=l o= o) g (g33e a3l FF dgis mlie jd Ll
sbajboo (20l 2 gmpons 9 ld paSLS dajadl
5 O9Ld loasli ledg 4SS ()8 w8 3 (e jEeS
2 lopasls jledlgls o glasl plgicds (98T ¢gugans
5 ol yasls 9 o (Keylock, 2005) w546 0 48,5 s
S st o i g o313 g 1y lej gl LBly (pgmagene
S oo 48)S p L5 )3 (ajegs S p sbajle plyisan
colre g Liljo aven 8,5 1 15 > L, (Gorelick, 2006)
P 45 (el )3 GlySiee et s2de slapadls
5 09l o)X gy asld dw Cunl 2l (g )b pdiges
5 35,0 O Bilusl 4 bwgio U oS Cumlun &5y gunosus
Magurran, 2004; Kent, ) 35 duogi |yt 3,058
(2012; Krebs, 2009; Krebs, 2014

55 oan Coe by e J iagh ol
2989 Uil Slp (5)ld9e5 )5hgmas) (ot b edlatl (slaigS
Orzeh Sl jesl s & Cul (25 b
5y ool baigS _3leSy 5 ke Liles ey o § g
b IS 5 5 asy iy oyl 1) 0,81 dlaws o 5 iy &S (laigS
) S le .l 93 &5, (el ceam 3 g VL
pogdle 2l LS Jbgei o calisee (sladisS Dl lgieds lg o
o 35 Cbllan Joges b oS (oS b ) A0S SIS,
.(Magurran, 2004) >3 s 031>

b gl a4 ob Ll sl Liagis s
AIC Lo ol sl JIS 156 SI4655 158 @55 (slasS)

Sy Jse ol g plie MlS SLSH, 5yluteal el
(hopd Yo b Sy Jlshd) A Jlglys dab 5 & alS (claaiss
Jolis 1y alS Sy dopn OF Lyd Cawlb o )by HI)8
Qo> Ar Dl oS ol LS il imgy (sl lages Lol (e
Elyo o8 Cansl ol Sl does pl ) 15 il oyl s olalS
D)8 (GBS g (Ken @iy aallas 390

G 0o L aiye aS ob L ol jiagh s
Gl ©us b @ 4 Cad « (V-D=+/AY g H=Y/Y) S
s H=V/52) Lagio clyn 5 (V-D=+/VY 5 H=V/VA) s
G b & conl Yoy 0 6 5VL lisS g5 jl (V-D=+/77
Maghsodi  [Moghbeli et al. (2021) ji»g3
Zarekia et al. (2013) s Moghaddam et al. (2011)
Moghbeli et al. (2021) ingis sadl .oy cdlls
Bad sl oAb (gl £95 Gadld (p e o5 b (LS
(VYY) o sl 005 55 laisS 55 e cninS 5 (1Y)
oy 555l |y el oyl s e, Sitmgy gl s oamlise
e 5 palae casisS Sls dn s il b a5 W8
O sz lalpd 3 pde g el saisS Wb Gl
A U ape b dunlie (0 a8 uiS o lag bile o) il
2 basss goi el il el canl oo &5 oS ln
SladsS Wl ol )3 g Wigd pSiw sl GAb b gye
2985 w2l GBS § Bgd o Bl Lol pe g Sy g
d9de wrlee sbisS g9 (Rl 4 oxie cpl S (0 Ly
A o @l ke QLS sl s sl ) Y Ll
(Hickman et al., 2004)

Loy b sl ad Jole sy o 0 (onuw gy (0l 0
slocasi yogdle o Jlo oyl b sl el s Slyogas 51
5 S e Sy bl o iy bl i o
Vb g9 3929 4 (IS4 s o SIS £95 p J5 (codld
s ianel cas delue laowe bl il CuaSs baias)lis
Sheidai Karkaj and ) cowl sl slad_oje 1300 sie
ko Jolos g 0855 Jolos S5 40y) 51 (Motamedi, 2021
Yangetal. 45 o —aBlie gl slowl el B onjye
5 5485 slacSuST o g pae Jody 45" W0 S led 56 (2012)
@l 0sjpe Joelos plaw el ples i i)l
GI3S e Mgy bowsia b S sl o 131 5] oadlise
Dgid (o odalidie j Lo yiagh plo o (285 cpl Cuol o0
248 1S o)Ll Gurevitch et al. (2021) ses lgicdsy
9§ BT e )y pog—ad )3 48 Gimg3 oy VAV (59,
ol gt doyd YO 345 wunl 00 pbol i jE 05



Y\; [+ YaA Slxdo c\\"" JLJ &y A)Ls-u‘: Y o)sb /A.(l& 9 L.)T L’.'Ag')g'.h 9 L;)’LJJ.M Ag')afu /ul)&w 9 )%p:u) YyY

3350 35 S5 e g dEl )3 950l 1 s canslie
4890500 S £95 Loyl |y ity (sl o LT 45
lixe bl &Spl gl & il b o 54 ooy
g (slibpsy Jsol ol 22l Go3l (2555 el
e 3 es @y Jlme pogdle gy el ) nlply 25
15 oslizal 5 AIC

ol sl 155 slisS s9dy 5555 sl ol Aulis |
O g i plonl Cliiss plo byl iagh 5
wobye gblie Jto) 2bj slaiss slie L 3blie > o ciS
Ly am o8 ) e jlad Gl Bl L (heiS @8 Jled 5 Jlod
o (il anel Byne) Jloy Sol sy 5l slisS 1989 @95
e (bl dsle Byne) Jloy Sl b (pwditig s Cuous
L bld 4 &0 (g epol gl g Lol (3 Jgi2) 45 (0
2 9 £95 slapadll wh )l (£ Cundy SlUsS £95
o SSE Gl (awlie pa3lS G195 989 @i sl
Al gl Cud

@9@W‘®6|Pumb@)ﬁﬁabuw@b
Sy 9 Jboy S 6 ooy 6y Jo b i Sy
s i Jdo 5l ST sl 1y (3l e o)
&g Srehly gl Jace g a0l Fglite (S35 dsS]
)I as u.:LIb]aOm 0 (o 039_11 éo‘? 2D (R (G ‘u.’b‘)s
90392 )Lid ot galy (o) (s Jio L il 2980
gl e ClE ole G g 31> 4355 oS Liews dlass
b gl 3 Jlogs S s Jio 5 o S5 |, S
S Al ghas Jdo Dgd 0 0000 Eoiie 5 Db g 03508
anels laassS g ) @l Solie @ig Cundy 50l
.(Hector etal., 2011) sa> . 4l
2959 &9 S e Biln (205 Cax Giagh nl
Wb odlawl LS @pe (A3l (2555 Jgene (903l 5l slaisS
a8 gl LS xuge O?—”)ﬂ S o ol Krebs (2014)
il Pl d (93Laj slrasiged 0] jl g 039 (oS
&ly > Ghjlp Sl > Wgd oo wdply o)S slacs

2935 J315 2 013 plovl (la gy o b pol> imgly 5 SlasS s989 &2 SlagS) S dunlie - Jgu>
Table 9- Comparison of the results of species abundance distribution patterns in the current research with the results of the research
conducted inside the country

R Iy el wad
Zao : £ S . il
Lad Lwgio o &8
Motamedi and Sheidai - . .
( Karkaj, 2013) (D (5 D (S Jly Sg gy - 2 oyl (o g3
Sheidai Karkaj and c e e e c - .
( Motamedi 20121) B g ey SPgpm Jep SPm Jby S g ObwdS Ebyloa/ SliwngS
(Borhani aggng)berolansar, _ £S5 s _ 5K glae pwous i o zug] /ol dos
(Rostampour, 2021) - Lo kid (&g - LS glas w5 ol hwgd Sbly
PO B e g Jl S ey g 29 el iyl (590l 45 5 (il

SSE jelaiedy ol il duasuiio (@lpe dy50 > (2022
B Sl g GRS Cundg (s Wy e g wldl s ]
tagS] (6l Wb ¢ g jegt 9 SOS 99 g olyen 4

S el Wi iy

&S doms —F

» b sl Sl Gl )by wig sladie @l dwlis
& S i e 0l bl Sligss plo b ol iagh
b 4 oS 5 e Jlad Ll b ol (dass sk b bl )
@ (ol anels Byme) Jloy S sy 3l (IS 989 @i
2255 (JILE dnely Byre) Jlop S b ki Gy Cuow
SIS 95 g e blod & @510 (o pols igh 10 Lol S o
lio yals (gligS 539 @igi slade )l (68 Cumdy
i pb (gl b dw SS& 4l

2l ges ddle )b 5l & cul 0ud duog 4 3]

95 SxSoiNl b ged (pyn |y (2LS dnels oby (lFe
@by 2 3SH Ly i ) b o bES @iy e
Wilson etal., ) 3905 ) Cavlio (i e (sdnogs (B jlupgs
et gmen) NS g55 blbd & i gl 5 Ll (2008
9 S g5 30 lapasli 9y 5l Olgsel (aallae 390
phasS] L g S Cundg 4 (S )9 @iy sl
S oeldl b sl 3o &le > (umjest 2b3) Op
Flyo 2 Cawy (2l o O bl clius oy baes
2 dbge ubS 36 pae g sblie Sl S g s JB
@iy Jo ol bl 55305 il S Lges oS (dlaigS gu
O Lol Sl 5 oo Jelgs 2 o] Gusly 5 sl cslaigS
Kumar etal.,) s b spiuwmwsS] obs)l » gulS



yyY

v Ol ed glye Mg )98 9 o8 wigh s e ol sl s I

slopadls byl (Vo) dlo (gaaine 5 Juslol @88 lans
5 &re Gl S il Eb ke &l sl g9
NOV-YYA (Y)VA . bl
doi:10.22092/ijrdr.2021.124162

@38 Sadde (ojln (SYRN) dbw (6368 5 e Jeslowsl @8 S sl
03 0)5 adlale (2L @elgr prde @le > S ol
OV Ol slo 5> polidpg ol o3 (25 oS
doi:10.29252/ifej.7.14.48 ¥V-av

Sl g9 (wp ITA) drex ol g Ldjien (e
o g w5 oo ) odliul | dilaie g5 olalS
NY=5Y (SSIW o oMl Slj] ol sl pole

Sy 5 cstas (IS5 sl «Spmar plall o Sliwd)l o)lugd
5 lsS g5 Slsld mig e (o (VYAR) dgne
Nee NI oo (slaigs 95 (a3 lil (Jae Jolge L))
WA= (VPY bl 5 gire ool il ()0 oS0
xav

(WAY) shol o ol g o) cspmar ()9l wdljtes
odlitul b )l Akt (2L gladisS wjess (b))
Sjdssl Jole b bl o Soymellyd lapasls
ONY o spe 5 (oo sloiagy Ly v gl
doi: 27518 ArY-a¥a

LSl sl llas) alS Lulibps (WAF) jguais o Slias
i VAY (gt

@39 e Joo (WAY) Juelowl @858 laed 5 olo cgioine
T Bl > Olite (lp ©AD Aw > GlsS g9 Syl 3
MOV (VY bl 5 gire ot plomldl b
doi:10.22059/jrwm.2014.50832

P b Gl 5 oy 59551 (WWAY) Lo e e
o VY ol s oKl il g ol dumgo gy Ol

(H sl comlpl (ol (olorb (ome padegdgai
2 A sl U (W) Geome (eollad Jlb 5 aol
(F) cwire -o2op (il bl (LS ol £45 9 a5 5
FAA-FY-

IS s WYAF) .l Coms cygsgl} g chs jiuons < lo8] (62940 o
S 56 g S e S gl (sl S5 55 cnlio
S8 (DA Sijlo 5 Stagg oy (Se5951 Jelgs

References

Akafi, H.R., & Ejtehadi, H.R. (2008). Investigation
of plant species diversity in grazed and
ungrazed areas by use abundance models.
Journal of sciences (Islamic Azad University),
17(66), 63-72. [In Persian]

Arzani, H. (1997). Guidelines for assessing the
rangelands of different climate zones of Iran.

alie

cslagsdgy (WWAY) Jole it 5 b yinon ((SlSe o (ol
g2 ol hliml gy Ol s 5 Soill
oius VYo cgeio

5l cliee wlhe o)) o gy Jallygin (VWWVA) s )
VWoopiS gl g bRe Clidd dwwie lpl 2l
LAouo

LT 31 olizl ((VWAA) sy ¢ 3L 5 e ol (6 ptam oguane ( SEL
SnsS @l (2S£ oo wpew s SHE
I O b wlio 5 5ippliS pple 55 )b 05>
yY-

b cape Sl (gupp (YY) Laj glad¥l e 5 dgrns (Sl
Ol iwldes adkhie IS go sl el p
&ipe e (o Sl o] 1390 adlllae) (ool
ARREALN V)V ! bl P
doi:10.22092/ijrdr.2018.116237

GBS g5 (odde (sl adls awlie (VWAR) i) ¢ dumedlpals
Br ighge adlas) Sglite gl ad b oy aw
IN=VF OV mipe dbxo (o) (55555 43,5

ilizea sblie (pe laptummST (ol (1F+ 1) phus pt,
g Calo g plolp el —olpl e 5 O
g Sy Olidy dwwie (oiagh b 2ld NI
S &lye

5 5 st cshgb (el edl; ) e (g ybx oo i,
b lS g9 Lalyy (uyn (MYM) edeoe (Sonl>
adbate 163)90 adlllas) (B 098 5 adlate 1> (Jae Jelgs
V-0V (VIVY opbiotl clo jingfy (B oS

9 Ogee (5555 gy oM oo (BLE b dSE);
2l dize gt 51(YAY) Kayd (g
)5 (olidpgy gl il e > (IS (SUs g g9
dor: 20.1001.1.24763128.1392.2.6.1.0 .)\-) (5)Y

o> (bl ol ()58 (sl v ) el (oM
95 dwlie 5 (woyn (WWAP) (gl ) x>
SBY 4 Gy 58 9 p cod aoye 9 LS (IS
SENXVON s wlio )2 (Sl 5 pingiy e

Forestry and Rangeland Research Institute, 22
pages.[1In Persian]
Baghani, M., Sepehr, Adel, & Barani, H. (2009).
The Role of She Analysis in Definig Species
Diversity Components of Mountain
Rangelands (Ziarat Basin, Gorgan). Journal of
Agricultural Sciences and Natural Resources,
16(1), 212-220. [In Persian]
Baliton, R.S., Landicho, L.D., Cabahug, R.E.,
Paelmo, R.F., Laruan, K., Rodriguez, R.,


https://doi.org/10.22092/ijrdr.2018.116237
http://dorl.net/dor/20.1001.1.24763128.1392.2.6.1.0
https://doi.org/10.22092/ijrdr.2021.124162
http://dx.doi.org/10.29252/ifej.7.14.48
https://doi.org/27518
https://doi.org/10.22059/jrwm.2014.50832

Y\; [+ YaA Slxdo c\\"" JLJ &y A)L)-u‘: Y o)sb /A.(l& 9 ui k’:A‘J')iJﬂ 9 L;)’LJJ.M Ag)afu /ub&w 9 )%P:‘") ‘a“e

Visco, R.G., & Castillo, A.K.A. (2020).
Ecological services of agroforestry systems in
selected upland farming communities in the
Philippines. Biodiversitas Journal of
Biological Diversity, 21(2).
https://doi.org/10.13057/biodiv/d210237

Berger, W.H., & Parker, F.L. (1970). Diversity of
planktonic foraminifera in deep-sea sediments.
Science, 168(3937), 1345-1347.
https://www.jstor.org/stable/1730033

Borhani, M., & Jaberolansar, Z. (2018). The effect
of grazing management on diversity indices in
semi steppe region of Isfahan Province (Case
study: Hanna station, Semirom). lIranian
Journal of Range and Desert Research, 25(1),
191-200. doi: 10.22092/ijrdr.2018.116237 [In
P e r S i a n ]

Chao, A. (1984). Non-parametric estimation of the
classes in a population. Scandinavian Journal
of Statistics,11(4), 265-270. doi:
10.2307 /461529864

Chavez, V., & Macdonald, S.E. (2012). Partitioning
vascular understory diversity in mixedwood
boreal forests, the importance of mixed canopies
for diversity conservation. Forest Ecology and
Management, 271(3), 19-26.
doi:10.1016/j.foreco.2011.12.038

Ejtehadi, H., Sepehri, A., & Akafi, H. R. (2009).
Biodiversity measurement methods. Ferdowsi
University Press, Mashhad, 228 pages. [In
Persian]

Frontier, S. (1987). Applications of fractal theory to
ecology. Pp. 357-378, In: Developments in
Numerical Ecology, Springer-Verlag, Berlin.
d0i:10.1007/978-3-642-70880-0_9

Goodman, D. (1975). The theory of diversity-
Stability relations in ecology. The Quarterly
Review of Biology, 50(3), 237-266.

Gorelick, R. (2006). Combining richness and
abundance into a single diversity index using
matrix analogues of Shannon's and Simpson's
indices. Ecography, 29(4), 525-530.
d0i:10.1111/j.0906-7590.2006.04601.x

Guajardo, S. (2015). Measuring diversity in police
agencies. Journal of Ethnicity in Criminal
Justice, 13(2). 1-15.
d0i:10.1080/15377938.2014.893220

Gurevitch, J., Scheiner, S.M., & Fox, G.A. (2021).
The Ecology of Plants. 3th Edition: Sinauer
Associates, an imprint of Oxford University
Press, 648 pages.

Hector, A., Bell, T., Hautier, Y., Isbell, F., Kery, M.,
Reich, P.B., Ruijven, J.V., & Schmid, B. (2011).
BUGS in the analysis of biodiversity
experiments: species richness and composition
are of similar importance for grassland
productivity. PLOS ONE, 6(3), 1-10.
doi:10.1371/journal.pone.0017434

Hendricks, H.H., Bond, W.J.,, Midgley, JJ., &
Novellie, P.A. (2005). Plant species richness
and composition a long livestock grazing
intensity gradients in a Namaqualand (south
Africa) protected area. Journal of Plant
Ecology, 176, 19-33. doi:10.1007/s11258-003-
0009-6

Hickman, K., Hartnett, D.C., Cochran, R.C., &
Owensby, C.E. (2004). Grazing management
effects on plant species diversity in tallgrass
prairie. Journal of Range Management, 57, 58-
65. doi:10.2307/4003955

Kemp, D.R., King, W.McG., Lodge, G.M., Murphy,
S.R., Quigley, P.E., & Sanford, P. (2003).
Plant species diversity and productivity in
grazed permanent grasslands. 11th Australian
Agronomy Conference, Geelong, Victoria, Pp.
1-5.

Kent, M. (2012). Vegetation Description and Data
Analysis. Hoboken, NJ: Wiley-Blackwell.
Keylock, C.J. (2005). Simpson diversity and the
Shannon-Wiener index as special cases of a
generalized entropy. Oikos, 109(1), 203-207.

doi: 10.1111/j.0030-1299.2005.13735.x

Khadem Alhosseini, Z. (2010). Comparison Of
Numerical Plant Species Diversity Indices in
Three Different Grazing Intensities (Case
Study: Gardaneh Zanbouri — Arsanjan).
Rangeland, 4(1), 104-111. [In Persian]

Krebs, C.J. (2009). Ecology: the experimental
analysis of distribution and abundance. 6th
Edition: Benjamin Cummings, San Francisco,
653 pages.

Krebs, C.J. (2014). Ecological Methodology. 3rd
Edition, Addison-Wesley Educational
Publishers, Inc, 620 pages.

Kumar, P., Dobriyal, M., Kale, A., Pandey, A K.,
Tomar, R.S., & Thounaojam, E. (2022).
Calculating forest species diversity with
information-theory  based indices using
sentinel-2A  sensor's of Mahavir Swami
Wildlife Sanctuary. PLOS One, 17(5). doi:
10.1371/journal.pone.0268018

MacArthur, R.H. (1957). On the Relative
Abundances of Bird Species. Proceedings of
the National Academy of Sciences, 43, 293-
295. doi:10.1073/pnas.43.3.293

Maghsoudi Moghadam, M., Tahmasebi, P.,
Ebrahimi, A., Shahrokhi, A., & Faal, M.
(2012). Effects Of Livestock Grazing On Plant
Community Composition And Diversity In
Steppic Rangelands Of Boroujen. Rangeland,
5(4), 410-418. [In Persian]

Magurran, A.E. (2004). Measuring Biological
Diversity. Blackwell Blackwell Publishing,
Oxford, 256 pages.

Mirdavoodi Akhavan, H.R., & Zahedipour, H.A.
(2005). Determination of Suitable Species
Diversity Model for Meyghan Playa Plant


https://doi.org/10.13057/biodiv/d210237
https://www.jstor.org/stable/1730033
http://dx.doi.org/10.2307/4615964
https://doi.org/10.1016/j.foreco.2011.12.038
http://dx.doi.org/10.1111/j.0906-7590.2006.04601.x
http://dx.doi.org/10.1080/15377938.2014.893220
https://global.oup.com/academic/publisher/?publishercode=SIN&lang=en&cc=us
https://global.oup.com/academic/publisher/?publishercode=SIN&lang=en&cc=us
https://global.oup.com/academic/publisher/?publishercode=SIN&lang=en&cc=us
http://dx.doi.org/10.2307/4003955
http://dx.doi.org/10.1111/j.0030-1299.2005.13735.x
https://doi.org/10.1073/pnas.43.3.293

yVd

v Ol ed glye Mg )98 9 o8 wigh s e ol sl s I

Association and Effect of Some Ecological
Factors on Diversity Change. Pajouhesh &
Sazandegi, 18(3), 56-66. [In Persian]

Mesdaghi, M. (2005). Plant Ecology. Mashhad
Jehad Daneshgahi Publication, Mashhad,
187pages.[In Persian]

Moghaddam, M. (2001). Vegetation ecology and
descriptive statistics. University of Tehran
Press, Tehran. 274 pages. [In Persian]

Moghbeli, Z., Ebrahimi, M., & Shirmohammdi, E.
(2021). Effects of different livestock grazing
intensities on plant cover, soil properties, and
above and below ground C and N pools in arid
ecosystems (Jiroft rangeland, Iran).
Environmental Resources Research, 9(1), 13-
30. d0i:10.22069/ijerr.2021.5525

Mohammadzadeh, A., basiri, R., & torahi, A.
(2015). Evaluation of biodiversity of plant
species in Arasbaran zone using noun
parametric measures With Respect to
Ecological Factor of Altitude. Cellular and
Molecular Research (lranian Journal of
Biology), 27(5), 949-963. doi: 27518 [In
P e r S i a n ]

Motamedi, J., & Sheidai Karkaj, A. (2015). A
suitable model for distribution of frequency
diversity in three different crop intensities in
the Dizaj Betchi rangelands of West
Azerbaijan. Journal of Range and Watershed,
67(1), 115-103. doi:
10.22092/ijrdr.2019.120003 [In Persian]

Motomura, 1. (1932). A statistical treatment of
associations. Japanese Journal of Zoology, 44,
379-383.

Olszewski, T.D. (2004). A unified mathematical
framework for the measurement of richness
and evenness within and among multiple
communities.  Oikos, 104(2), 377-387.
doi:10.1111/j.0030-1299.2004.12519.x

Pielou, E.C. (1975). Ecological diversity. Wiley,
New York. Chapman and Hill, London, 220
pages.

Preston, F.W. (1948). The Commonness, and Rarity,
of Species. Ecology, 29(3), 254-283.
d0i:10.2307/1930989

R Development Core Team, (2021). R: A language
and environment for statistical computing. R
Foundation for Statistical Computing, Vienna,
Austria.

Rostampour, M. (2022). Rangeland Ecosystems
Monitoring in different climatic regions of
Iran, South Khorasan Province, Khosf Site.
Final research report, Research Institute of
Forests and Rangelands.

Rostampour, M., Jafari, M., Farzadmehr, J., Tavili,
A., & Zare Chahouki, M.A. (2009).

Investigation of Relationships Between Plant
Biodiversity and Environmental Factors in the
Plant Communities of Arid Ecosystems (Case
Study:  Zirkouh of Qaen). Watershed
Management  Researches  (Pajouhesh-Va-
Sazandegi), 22(2), 47-57. [In Persian]

Salami, A., Zare, H., Amini Eshkevari,T., & Jafari,
B. (2007). Comparison of plant species
diversity in the two grazed and ungrazed
rangeland sites in Kohneh Lashak, Nowshahr.
Pajouhesh & Sazandegi, 20(1), 37-46. [In
Persian]

Shaidai Karkaj, E., & Ghanbari, S. (2019). Fitting of
species frequency distribution models in
woody societies in rangelands of Gouradarah,
Gechigiran Ahar. lranian Forests Ecology
Journal, 7(14), 47-57. dor:
0.1001.1.24237140.1398.7.14.7.1 [In Persian]

Sheidai Karkaj, E., & Motamedi, J. (2021).
Evaluation of species diversity indices in
Chaharbagh rangelands of Golestan province.
Iranian Journal of Range and Desert Research,
28(2), 238-251. doi:
10.22092/ijrdr.2021.124162 [In Persian]

Shannon, C.E., & Wiener, W. (1948). The
mathematical theory of communication. The
Bell System Technical Journal, 27(3), 379-423.
d0i:10.1002/j.1538-7305.1948.th01338.x

Simpson, E.H. (1949). Measurment of diversity.
Nature, 163, 1-20. doi:10.1038/163688a0

Wilson, B., Miller, K., Thomas, A.L., Cooke, N., &
Ramsingh, R. (2008). Foraminifera in the
mangal at the Caroni swamp, Trinidad:
diversity, population structure and relation to
sea level. Journal of Foraminiferal Research,
38(2), 127-136. doi: 10.2113/gsjfr.38.2.127

Yang, X.H., Guo, X.L., & Fitzsimmons, M. (2012).
Assessing light to moderate grazing effects on
grassland production using satellite imagery.
International Journal of Remote Sensing, 33(16),
5087-5104.
doi:10.1080/01431161.2012.657372

Yuguang, B., Abouguendia, Z., & Redmann, R.E.
(2001). Relationship between plant species
diversity and grassland condition. Journal of
Range Management, 54(2), 177-183. doi:
10.2307/4003180

Zak, J.C., Fresquez, P.R., & Visser, S. (1992). Soil
microbial processes and dynamics: Their
importance to effective reclamation. In:
Chambers, J., & Wade, G.L. (eds), Evaluating
Reclamation  Success, General Technical
Report, N.E. Forest Experiment Station, Forest
Service, U.S. Department of Agriculture.

Zarekia, S., Fayaz, M., Gholami, P., Goudarzi, M.,
& Jafari, F. (2014). Effects of Different
Grazing Management Methods on Plant
Species Diversity and Richness in the Steppe


https://doi.org/10.22069/ijerr.2021.5525
https://doi.org/10.1111/j.0030-1299.2004.12519.x
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6731005
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6731005
https://doi.org/10.1002/j.1538-7305.1948.tb01338.x
https://doi.org/10.1038/163688a0
http://dx.doi.org/10.2113/gsjfr.38.2.127
https://doi.org/10.1080/01431161.2012.657372
http://dx.doi.org/10.2307/4003180

Y\; [+ YaA Slxdo &\\"Y JLJ &y A)Ls-u‘: Y o)sb /ASB 9 L.)T L’.'.‘:t')g'.h 9 d)’LJJ.M Ag')a:u /ul)l.i..n 9 )%p:u) Y\?

Rangeland of Saveh, Iran. Iranian Journal of
Applied  Ecology, 2(6), 1-11. dor:
20.1001.1.24763128.1392.2.6.1.0 [In Persian]



