(VWAY) FOO-YFO amio ¥ o las ¥ W
o (6wl  Solad AR B A 155 (& 5 03Il (Slalold Sl g9y 4w lio

T3t Js5em 5 gl 3o gl Jesland T bl Ml P s e
mojtaba_eidi@yaho0.com : s S s ol a) 2 S s o&ails (anb el 208ty (51 o ) (gl 1S (6 gl (J s sk 5 =)
ol al o35 s o8tils  mb glie o0l oelans o 55 5 s sale Ctn pze — ¥
Sl o sman g o8l b i s0Stdls (ol i 0 8 ke i pne Y
Sl e S es (ol 5 Jowe Ll b @L'J 5 Goos\aS Slidss S iy Akl Wl 8- F

AAVZVA R AR @)\3 /\Y/A bl s @)\3

oS
Slao e dola 181, G s G 5 ol ds oo 551 WS S5l slalols sl s, anslie sk
b bl ao o s ol e ol 655 Sl o0 2 2 S Ol gd B8 e 5o @l S S walats > Sl
A 3 855 ol 3l S sl ol g (Fox Ve o) g ze Feo e adpime cot 4 (VFoxYeo) oo ¥Y oo Cmlne
ABle 5 55 e e Fee e oagime A (3luas 23 815 sleans sl slal olsea s sas ioles JolS ) sba 6350
B s clews 35 s Bl g ©sle anlie 5,50 lakols by, s S oLl Stochastic Geometry
Gt a5 it S8l 3 5 s S e Sl iaite a8 e ahi polem ool Glagss b s n S Se 5
s ol aalllan 50 ailaio 4 dm g b 45 LSS 0 8 Ll anls plyiea oS espime o 53 6,5 s o3l slass 38
» Astragalus rhodosemius Boiss. & Housskn.) . Eryngium billardieri (F.Delaroche.)Astragalus effuses (L.) : J.\s
e Sl 5wl asle 5 b asp se bl A milsr my s s, Astragalus verus (Olivier.)
Dsians 5 oad amlone (815 2550 slan) wala b (ia) a3 ot sa55] s bS5 e GVl e gyt ity 3 S
Aol o bas oot 0l 5 slme Gl 31 LIS ambows 6]y it oslinad oS5 (slatals atx o051 51 U ts 85 duli
535 i g, Al B s a5l pasls oo ooy b oS 2305 5 Sl sls e o s S oolizul
L ite Sl 5 25 Ol €83 Sl 4 a5 5o 5 (ol 05 Ghas Como Hliae Coanl 4 ar 5 0 il (5 K005

sl 2P O,»_‘;\)\S ;,\3.:.;4.3

(2 lean (ol s, 285 (oS5 S slas3l s
(Pearson & Sternitzke, 1974) 3,8 ,lxl Sas

23 S LSUU\-J ﬁ)ﬁb. Sl goame b 2y, cnl 2l doddio
g55 5 S 2y bis Gl e oliea £ S el g5 Ol S 5o il Jol S

oL p S pl b oS Sligmge s oIS wal | s 5 S i le) 5 s S L
Ss 5 42 oo o) (Al anls Slo s o3gdome b (i 03,55 waa Cel Js e 5o 5 sl

Derner €t al.,2006; Raiesi ) wsly oo cnlie [z ol cp S 5o &l L sals L;),T@.a, 5oz gl



s i ks STy e S s (S5 oS eslal lakols s s i f05

i ol K lais, awlis I UYA) Ol
LD o5 lans 0 S5 0SS (S
a olar (281 68U s oS w S ams it 4l
wlawr 0 535 Lo, slaS ©oa 5 1558 G
Sty o bl 1 ale Slaie w5550, 5 K5
(Bla $brsy awlaas 3 Ks5 0 p K
S bl ;JN wsly (S abi r)\i—?; S
Como L1 oS ol Glag s 5 wlaws 0 5 Ks5
.(Borhani , 2001) auS 0 3,5 5 s>
K Lo awlie 3l e (Y--F) oK 5 Basiri
G @la sbrs sy S b o)l
S a5 ams b S e Sla s alear 5K
Sl 5 ol Gl (5 b poles S )
sl sals ol siea 13 S Golas (oo, b ol S
LaS ol slasn o 5005 s s 5 A0b (uls gae
ol olagme sl 5 wap Gl ala i)
alie Ol b adllas o) &8 o) cule s
5 ol oo (8 Jule Jles a Sl edle o)
ol 5 5l Sip Sk S g S LUK
L oS oleans po WS sy S e
J975 Kl e 45wl Stochastic Geometry )l 3ls 3
A 18, S 5 (S5 Sl 4o e s ke
&S oLz awan | Stochastic Geometry .ayla sl
6)‘%&'%’ (Martinez & Saar, 2001) ps2s >
(Torquato,2002) sl 4 f..\.c (Stoyan & Penttine,2000)
LSL”}Q‘ o A 3l 58 )ﬁ.é rr\-‘— ol
&S iy opl sl e bl b g alas L fols sl
Sl W 4 a0 L8 W AT D L o)
55 01 ol oS wols 1y sloslsl b oS5 s5lanns
S a5 ol sl b S leans
Stochastic Geometry s, .cuul o34 5 3 &4 2
B a0 dlaw b ol 28, o S el Ll o
L aS & ypoip) 4 taal g il sai 4 § as e 5l &S

S syge &S Sl < g5 s (.S‘JJ o5l gz ol

sl esls 5l S (et al., 2005; Barger et al., 2004
K &S Scwl (2sd) WS)p ‘é\f ool 2se
53 4l 33 glan ol 535 8 B 5 3o oyt
sl sy, 5l S .(Mesdaghi, 1998) ssl, . C':L“‘ A=l
Lt ol aale glabols by, oS s Seslal
» Sl i a3 S, S om0 o &
e Sl 08 3 8 WS s 5 M e
loslizal B S5 5 oS5 55 sl 33my & Ol
e b o, (Heyting, 1968; Laycock, 1961)
sldols Gla o) om0 Ghoo e 2Bl glanl, o
Sl ia, om0 G &S eas ol (S Sl
b aleer o 505 (tay oS5 SSeoll slaols
(Lyon, 1968) sslas sbaiwaes 5o (.S\j" 3,59l 5l
Al gl 5 S5 5 Bl a5 glats)
slaS Glacurs ps‘j' -5)3L~3 2 e 5 LB
&K o4y b o (Sanadgol & Moghadanm, 2004)
Cottam €t ) swxuils 35, e L 550 abis o5l
.al., 1953
Stearns , Strickler _sslas OX] shls @\ﬁ. 53
A+ A) olSas s Mirjalili sle palymr 53 5 (135Y)
Jdo Ol & dilos gy Cumdly 4 Ko 5 cpmass )l
b s b S A e K s YL como
Aol s sle 4 alols Ller o Solul Aais, Sos
.(Beasom & Haucke, 1975) wlasls saz g 8ol
(Y. +A) Basiri 5 Musaei Sanjarei caslles 5 b o
sl te) e olar ol Sl oS Lba,la s o
DA OV 03 K s 5 eoler
K355 b me ol iy Olsieay goly slaie 4 355
5 S i Ll K ) NaEme pliise
oS S elor 53 1 (S5 Ol 04 e iS5
<SS o oo s Al Llaae 5z Cal 5
L) oS Ml lade Sl S glas Sl
awe) 3 5w SWlas (Laycoak & Batcheler, 1975)
5 Migjalili e saz ool glabols o s, 4mslis



Yoy

5! = .(Musaei Sanjarei & Basiri ,2008) «(transect
0 e Fooe addl a0 88 e sl 5l sl s
Slles e leans 4 plsl L glyea 4o e
Stochastic Geometry sla,!53le 5 5l eslinal b jleacs
sl 4 golawe asks s o3leacs U Arc View
G b mao e alis —(mye e Free) e \eox¥e
Al (olar adllas pl 53) L5 5,00 281 680

Stochastic 13l 5 o g2 25 8 ¢l 4,8
S lans LUy &Sl opGeometry
25 Slwand Bz 3 )l 1) (S5 sl ey 2l
b VSl S e T
Vo Sl slazd 5 s s S S iy
Ao 8 g ol 4 Sl — ol iy, 4 b

03 9o A

Sl Gy ot pdhi p s s 8 asia K0S
N3 o s sBlaa Oyson LaS 5l S
oSNl Gl ayy Gl paame sy 238
(s Vo oSSl a5 eSSl A) wses A V'S\J:
slabols by, 51 S p el oley s oS5l
2 S 13 Sl 355 Sols paises abas p ) oS
SoSeslal obl bl ssse 858 08 S Iy ol )
Sl cwl SOl Gras a5 IS ol &S osba (ol
sl oley o S sl e Ollas Ol g e
) s Sl ol s 4ol el S Sl
ekl 1, (Mirjalili €t al., 2008) corl iz el
oali 33 5l ba S SIS 28 S s e )
Sl el s e snd eslizal Sola ) 5 suSols
b ool b cbalol 5l Jols cbasls
o) dols o) ol laosls 55 5 wlucn 4l 0p 5 K05
BN Ndeﬂ oolial o 4 lan olS A5 b el
b ool b 5l Sp dob ool esls
230 Qs 2 b s a8 8 o3l oS o 5 S0s
s s Al | sdel Cawwdiy S5 Coo besls
Uﬂj las) wla b g5, & L3 s wwl—z oS
o BNl semy il awlne (GEg, a3 WSl

“b_)u*\)-l’g‘x‘ubgjéfamuuﬁ

Sl a5 ) sas alys Lils pl Sl 5 el
anslie 4y andlas oyl s 0S8 e f,.aa\Je r,.:ab:u S SN
oS S 5 S Seslal glalols sl s,
sad ool 4L sluw SWS L sas Hle ans ol

ol e il Sle plsiea 4o e s

Lo 509, g Slge
andllae 3 50 ailain 5l S5

5 sl das (Gl S A Glaal San S aaate
5 Jooler plad s ssulp osb e Bl L A
Camdpe s D3 5 S ea ol g 0y ool
NI A S 6 M TR R PR AN I W[V
25 B8 sk 04% YT LA 0 YV P, Jls
el 0 8l s s 503, siul 035>
BT

YooxVPe) e YVooo Colue 4 (glogame
58 Sl bl Sl S as Ol (a8 4 (e
L) oo oLl 3 game e il adlas ol ol ) clis
(e Fore) o Veex¥e slal 4 o5les asks A 4
SBosgams 5 S p s 48 sl L 503 S i
Olasa 5 Has led JolS sbay e e Yoo
Sisasasf ks als p o 85 sl el
caalllas 3590 Wb 20, 51 K Sl eslimad b s “ub
e ol ) s Olisl s S was anlie ol |
Eryngium billardieri (Astragalus effusus(L.)
Astragalus (Boiss & Housskn.) «(F.Delaroche.)
.X>4 Astragalus verus (Olivier) , rhodosemius
i 3 Aoke s cnl L3 WS S el b,
53 op iS5 (Nearest neighbor) alews - 505 5
Third ) 53 pese cp 5 S5 (Closest individual)
Random )  sslas 6u@ 5 «closest individual
(Point center quarter) S sl ¢ Oles Kpairs
obs S S5 c(Angle  order) b 4l
Variable area ) sz eS| 5 » (Wandering quarter)



s i ks STy e S s (S5 oS eslal lakols s s i FOA

a5 Sl b 5l S op s Sl sl
S S L bows am s ekl oS o 3 Sis s
Aol sn p s weles JSas o5 s g Gl
oS 35 U 1y a5 Gosass o oS 3 Ks s
eoler S s, Lo (Cottam & Curtis, 1956) o S s
(G 6)‘3}4)’}&5 akes 5 ol 6ﬂ§a)\,\5\ L 6J'Sf abag
P PRIt & Mz 00 sz oS i Sess
asle bt asly 55, (Moghaddam, 2006) s,z
A SOl bl 550 dhi o ler St
5 oSl ol abi 4 Ssp olS s &
Morisita, ) > 5 g w8 L s & o 5 Aol olssa
CSesl 5 oalazel s ol ‘Q\)J;Jw S a0 (1957
ol Joe 0 e 258 g0 DLl ol 5ba oS S
a5 FO asly Jol eSSl LS a8 s g Nk
e\...‘g A e\...‘g u..j&;j Aol U 0D )Lm.:\ .La)\..,uLsn
0 e D9 s SSeolal axss 4 & ol s Jol
ab;:\:fg‘ a> 04 C)&;J)\ b\.;g.,\.ﬁ\».h b\.gua\J;u
rw-ﬂ;‘ 6}50‘«\3\ B QT 4 olS RSN I3 RAUBLI

(Catana, 1963)

Sl 25 e sShe o) (Sl Jse b

D=A/(2d)’ 3p S5
D=A/(1.67dy’ wlasnr op F S5
D=A/(0.8d)* sl sl
D=A/(d)’ S 4k poler S
D=A/(d)’ ote 4505
D=A/(d)’ oS e SHs

D=(0N-1/(TZ1") 35 cpo s cp5Sus 5

ahi a4y S35 o\ g 0813 D se b cnl s
bl slaw N o Jol busie d plow anly A (islas
W o5 sdd 5 Se3lul Jolys T FANYF sue T sola
el a4 8 L s 2ol sl

s3lizal b )1 50 st 5l sl ey bS] 5
Gl Nl 3525 Sy 50 50 5 (g 2 bl Jdow )
oslizal oSOl slaels wia sbosasl Sl iy sl ddos
Sl 5 oS oSihe sty cds anlie gl s
dm s oy S Al Lss 5SS Sl 5 s
Sl S0l 5 S et L p Slins Sl KL
addl sl e Sray p NG Cds samsplas Soel Hlae
T SINC O v [ VR OV PCS SRR N
LS5 o olols sl 5 Kss o 4 s Seslul
Sy 2B ) adlllas 500 (o)l gl s S
ool U a2y 51 oS a ST g aalss Sl 0
(2004 Mesdaghi, ) o awolwe V abal; 3
E=RTXRV (V) adasl,

4 oo Aol b s S8 8 ol D o
RT= pme dols L 450 K o 8 le Sae JSlos

b (e Aol b Gbaase Sl Gl o
RV= (5, S Jol b slae Sl sl Jslas)!

b o)l EoQlde b esSee bl LDl
@B 258 S5 jho a4 B ik ax p Sg5s0
A e ol 3l

Sz i FSNG G Sl Sl ale ()
4 S5 ol rasm U alas Bl 51 S p alols s 3
Szl 53 eite S8l 5 sy 53 358 e S o3l o]
B CSl G 93 s b by S oSl
L cSly SSp e 5 e oy 455
ol s 4 S35 olS s 5 03 S g ) ol
Adols 5 o0 oy sz a3 3l 55 slig edguma o |,
.(Saadatfar et al., 2007) s52 o0 s Se5lnl 93 cpl
b oolar i Aol o Ky s
Ol Car a4 amy ook i 4 oS 5K
bas 3 (Cottam & Curtis, 1956) 358 o 5 Se 1l
Ko kol o Selal Gl 4 aleas 3 Kss
spiis SSelul oS g e Aol WS b s
2o eala slag s i, sl p - (Cottam, et al., 1953)



04

Sl sae samsylas Astragalus verus (Olivier.)
CSl s s, e ad, JBa iy, Ll g
s als ey b h anly 5 ol S e SO e
booezed (7 Gl b oY S S By - O S2)
85 Gy eml cesay bl ke anslis
&S o suwlie Eryngium billardieri (F.Delaroche.)
BLas, 80 i, 2l it 4l s,
Gy NJSE) wleos aala (e, b ls e SO

AF el b 5N S S

“b_)u*\-d’g‘ﬁ_‘ubgjé‘f@muu@

Sltss Ol el Casa (b S Sle Ayl

ST Loas 4 islar GSa (a8l o8 s il
858 Glp aoys 0 sl e o (SO atls ais
L oY S8 @y~ N JSKs) Astragalus effuses
Astragalus rhodosemius Boiss & 4,5 5 (e
(Y el b oY S5 8 Gy~ ) JS) Housskn
e S8l 5 g ahie asly Ba) e oS AL et
G b b gme BNl BB ws, [8a sy, e
6,8 5ol (L3 IS s Lpoles) aals

(o 4215 58 3laxi s 1 (51 5) i 8 by a5 Jsoz =Y Joax

Eryngium billardieri Astragalus verus Astragal us rhodoseminus Astragalus effuses
e & s ¢ ¢ ‘ ¢
A S . T T SV R S o
% A % A ¥ T ¥ i
£ £ 3 3
VA ST SR VA 4 SRR SRR | Y2 £ N SRV AR [ee0 A / \Fe/eXY A g{
/¥EY of oJeen 0f [eeN 0f AR - R
\Al \Al \Al \Al -
L]

Era Eall -—";'
Astver 5 £

i
A
0

&

&
il

il

e R TR e T

Bl 281 S s WSS s il gl o515 Sk -\ S



s i ks STy e S s (S5 oS eslal lakols s s i £5.

ol iy, om0 Sy S bl Gl

£ 5 W ) cb Al e r,SlJ: S S5l
i o e &S ol las Adtragalus verus (Olivier)
Wies ole 03 S8 op it Gl &S e Sl 5
P FK e 3F e Sila Glars,s sl
PS5 (S e Ak ole K ol 95 A
Cds B 5l sam sbas, 53 s o 505 5 alees
om oo S8 S e aly ) Klas 8\ 3
sals jolanl s o (.5‘} S Sl glalobs gls 3,
Eryngium billardier (F.Delaroche)s S ) .Col
Solar Sl pite Sl e, Sl e 48 0l ol
(Ol rs S A Ll Kb
SFSNIF 535 FNF s il o SN0
shls whie agly e, 5 S8 e b 3
S s Seslul glalols sla iy o 53 85 op S
st ol i cSpe ol Al b
85 5 oS oSl sl eslinal 55 (slakols
35 iS5 s 4 by Astragalus effuses(L.)
L oales o 3Ken5 oo o) 5l e 5 4885 VV/VO L
G0 o iwS el azzls S 3 g r\fu > 4ad> \Y/OY
S el s3g 483> V-/00 b Whate asly s, Lrcal 5o
88 55wl ol ol s 4 1 ol o pie

Astragalus rhodosemius (Boiss & Housskn)

Lo 3oy oS o Selnl iy i

WL glews 0 3 K05 oo o 5l e 9 4ids V- /AY

ohte 4505 Gras rinl 5o (ras S Sl 03y A
s e el edel Gy aids VY/FV L
« Astragalus verus (Olivier) &8 oS5 (s Ss50)

oo o ) e s A NV/Fe Lo o 5 K05 )
asly Oes ol L3 AaSs AT/ A Ll o 5005
oolasl s )y gley o man 4dss VY/VY L (.k.a

Eryngium billardieri 55 &), .ol sl
L s K5 Ghas «has on i (F.Delaroche)

Loabaes 305 Gray o) 3l e 5 4ids V4/VO

a 38l o Sess Astragalus effuses 5,5 s
SV s K5 Gy & b wela )
Lo cn 53 G B30 5 B S omly do)d
bophie asly Gog) ol o3m YU pass so s £/
i b b ime GMasl bl YU i doys VOV/Y
Astragalus rhodosemius &8 ;3 .ol s5y wals
T30 S« Ly s gy, 4 >)3L—z RS
U ke il 5 55 5 W cppads dos V/8 | ol
boahiie asly ooy ol o3 ol s 20,0 0174
Ui & lsgme sl ghls YU ppais dos VFV
o iSes 5 Astragalus verus &5 s el sy aals
Lol ro) o & Lo wle oy 4 550,
Lo n s cmasm Ghas 5 Vb Gaeds ao)s -+ /FA
L aSomsa ol oo phite agly i) 4 bg e sala
oo b laigtme Ol gy YU cpais asys VO
Eryngium billardieri ©,5 ;s .ol ey s
Sl i & bae wla i) 4 wﬂj R[S Ve
Dl K e s omb omeds el £/8 L ols S
Ay ol 035 W a3 A2 50 VAL (S e ais
ol 039 oite asly gy 4 ba e dala b O
Jhsgine BMenl gl YU s do s VYA b 4S50
Sl s 3 Sl gl o w3 dals )
Astragalus £,8 sl s 50 S iy Ll
eSSl 5 sy 3 o S sl ol effuses(L)
255 b e Sola b K5 sl
S s N 2 PR S5 e dlan
whiie al3 (2as 5 Sds op it Gl (50 4l p)len
SSe3lnl ldols sla 2o, o 3 B> S bl
Astragalus rhodosemius x5 (sl il WS
on i bl e oSl 5 2, (Boiss&Housskn)
Sola @ S (Bola pas sy, 5 S
3P A e S5 Al ol S ob S e

asly 2 b L3 o) 5o alies 3K 5



Olidss asldad

Yool ¥y ule olnl ol 5 e

£\

D90 o iAS el azzly ) 3 gu r\.h)a 4233 \\/ ¥
VY/VY L daie asly oy 5550 48 (s ailaie ) 5o

o] 03 9y ABSD

0
o |
— o o o o o o
— o)) I~ 0 on — —

IRV
PoIISY
oA ISY

g erq

HRIsY
poIISYy
IOAISY
g e

3 SR ke 4l

JIsY
poIISY
IOAISY

g &g

A5

sloan

HISV
poIISy
IOAISY

g erq

ol S
S

7Y
poIISYy
IOAISY
1Ig e

Q_'MLA:I C}_;

JoIsY
poIISYy
IOAISY

11'd &1y

dals

HISV
PoIISY
IOAISY
g g

e

34 RS

HRISV
poI1Isy
IOAISY
g e1q

Jo sy
poIISy
IOAISY

11'd ey

SHlr e oSl 3

s S

S5 5 6)lsp Mg S,

s, ol el cawsa pley =Y S

AJ;JQ

Sy ol (ESE IR =D s

]

wals 1y Gl Jlas date aly 2, 5 aless ba S

25000

20000

15000

10000

5000

HRISV

poIISYy
A ISY
1'g el

TRV

poIISY
IOAISY

[1'g =rg

FOBY

poIISYy
IOA ISY

1tg &g

RS0 (98 (n iSH03 elaie gl

Lluos

OBV

['g &g

el S

S5 o abas

OBV

poIISY
DAY

1'd &g

Polai @)

JRIsY

poIISYy
IOAISY

1tg =g

3o I8V

poIISy
IOAISY

['g =1q

0P S0y

JOBY

poIISYy
IOA ISY

['g &1g

o 2

FOBY

poIISy
IOAISY

1'g &g

Sk

OIS

3

S 908 097

ﬁc\.a

“3; ERTEE

cbis, el cunnay IL8-Y IS

AJ;J)



s i ks STy e S s (S5 oS eslal lakols s s i f5Y

Elox 50 Gy onl oo sl Al SSeolal 53
35 AN Gy 03 el oS o9l glas ol
ool ol S a8, oS e 4 bl L
Gia onl oo &S cl ol e ol saz sis Jslae
SNl 33 5 K5 b gl s » Aol
Tl Al Gl 5 025 S sS Aol () &5 550
Caedy bwge Aol ol K bw g sas Jlal v e
i pyle S ey 38 02 Y 2 5o sl
3530 B3l (Sl b aalsm 53 350 b s S
s Risser ols b &S sms o L1 (S5 5l (omo
(V\AV0) Batcheler , Laycoak , (V4#-) Zedler
o pﬁw asls Ghas o e JJJTj. WSl iyl
Doy o A 3l Gt e Sl oy 8l Hlade
S s Wler gy ol 4535 8 e uas S
M@,f‘gg;uw,ﬁa\}\;pr%
SAS Aol my p s Sl Gl 4 s a5
oS g alols 5n (o Seslal polar abai 4 ol
Sl iy 00 3 S e Sl a4 Koy
e a8 a5 sl Hlade 51 aeS o)l sen oS5 3551 0 e
2t ol o Sosba 35 n Ly Caple &
CSil s G 92 2 3 el g K eSdl 5 sl
e i wlie e 0pde @S ks
by b olas b el 5 e 5o 53 058005
s3dmas 3 |y olar alai 4 o5 ol page 5 03 S
o5 cnl o abols 5 onsai lag sas a3 3l s slig
G cpl o a8 glaalis 4 ar 5 L LS S S5l
33 b sk akis dols gy cal 53 s ol
bsie gl 5 e 4 03y Sy Aol Ll
Gy d 5| a8 1S5 5 03 8 e olS bow g sas Jlas
By v ’)}T_ﬁ bl cwle k5 (JM asly S w.l;«
Ll o3 5sS3e g, andl ol o3 g ABly Llade 51 SN
(i oo ol s sbb b 5o 1, (S5
S eale ) e oSl s e 3]
el azizls oalizal 550 o, pla 4 i 1) 5550

Ll g o &1, ol 81 ol ami 5o 45 3]

TS TR PUUR S COR T ST L IS A SN S R
SN s SL S 4 sk ey 5 ) s S
cdy Ll a3l Jeols CL‘ Klosgy  oolas
o) Sl Sl 5o oS S slal Gladkols sl 2,
Sl s s s Sy o 0o 45 el Sl
S bl ahie asly Gres 5 cp i bl e
gldols by, plo o sl s ol
Corle 4 (Ko solaitiad glas s S5 S5l
Musaei ) 3l @l b i mls b &S o)l o)
S 18, s, s (Sanjarei & Basiri, 2008
a8 iy, Ll gae Ol pae (ol
boakate a5l 5 0ls S e SHla e Sl 5 sla s,
S S e ) s s saslie aale s,
szl |, WS ) 3030 cn S it S8l )
Lol ooy ahite agly 2o, 4 et 3550 o e
aalr S 5 ol o) s 55l 5 sl A
S o 3)5) 5 (S5 s BNl gl oo balas
0> Db S L ) S5 dilg e 5 asle el
Loy paose ol S0l 3030 Bty e 4 o
b 8 55 addllas 5550 55 (VAVO) Beasom 5 Haucke
2 0lS K05 o ol Sl (sl el
2 olS S b paks g5, oo ol dbis
gl sl s cl (S5 Aol pl Seng s b oty
Cawddy L gie Aol oS S Lo g sas Jlasl Lo gre
P IS5 s 53 338 o A D 53 sl
s s wals b (S s GOl sy oS leas
o ¥ Tsgam 51 058 4wz g b ol S a8l
Shsaens pog S (22 L ey it Ao YO
bsie s & 55 8 e wslisal VBV L 5l i S
2 prosn ool 8055wl 4l K Ly san Jlasl
s e 00 el @lo 5 olar s
e b abas Aol S il ol (2504 o K005



a1

938 L}J_/"&JJ" LSL“’;}:}) ‘.,\.w\., J.]a- M LB g S
5o S aalie pie LK bl alaes 5K 5
s Mirjalili sbasl L aluwn o S005 go) Losa>
a5 5o )l callas (VAFA) Lyon 5 (Y- A) o,
oo el 281 68 5 Como e Coenl yy
039 13,55 5 oo 53 QLB op iy 5l ol &2,
4.1‘4.“&\.1 wﬁjﬁ)b T3S \)JB)))AJL;.A;‘ .CMN‘
oA Glsiea 1) e cSls 2 OB b
L;J:.?b}‘.).;\ L;\J.g LSV TS S ;.;\:'c;;\ sl Ty
A Wt (Sae 2S wilsr kS G, (515
W.))&JMWL‘{-J&JJ ‘) w})ﬁ&,ﬁ.‘?@)‘
S 2 ol slae Bl Olgee Sles 4 5 a2,
c\.u A A oF L .,\M\; [ U’”:\’ )Lu Dy CBY 9 Lo
ol aBls 5 ol 5 oo S8 Jelge 4y &S G )
S Sl 5 55 e 53 UL LS Sae S
2 s gy e Sl By, ail ks
el Lohiea 5 e oSl sy (S5 & S o310l
NGOV S = S VRGPV VT N S O PR L VS P L
st wlanr K05 5 22 IR Gha
oo Hlme g 590 OlWlas 5o Sl eulg s f:ajfde
G Olsea Sl e (Bola mos iy sl A

295 584 el

solawl 090 ol

- Barger, N. N., Ojima, D.S., Belnap, J., Shiping,
W., Yanfen, W., and Chen Z., 2004. Changes in
plant functional groups, litter quality and soil
carbon and nitrogen mineralization with sheep
grazing in an Inner Mongolian grassland.
Journal of Range Management, 57:613-619.

- Basiri, R., Sohrabi, H. and Mozayen, M., 2006.
A Statistical Analysis of the Spatial Pattern of
Trees Species in Ghamisheleh Marivan Region,
Iran. Journal of the Iranian Natural Resourcs,
59(2): 579 - 588 588.

- Beasom, S. L., Haucke, H., 1975. A comparison

“b_)u*\)-l’g‘x‘ubgjéfamuuﬁ

a0 YL s ol &S el ! OlFse JS o
ps‘j’ 3)3Tj. oo 3 Jeols u-.w\ -'\-:é.T;.’ o ) S
Al adlas 5550 Coman poy 6:54\ el ) s
Kl g o cnl 2l ol sl S pay cpl 2l 0sd jio
R 2] Gﬁin shls C“fr » -’)ﬁLﬁ R
Sgas o3l b ol S aS], o S sl )|
5 ol wls) (2 90 4 b ol cn i (sl
Sbis, 4 bae ol S s S, i V/F
Al oy aleas 35 5 38 S
5 b sy (s 50 (Sl 5 ol 2o gaome 0l
Slhols sl iy oSy cm oS Ak V/¥
AL Aol lea Aol S Gl abai p s 15 Koy
SWSI & ez oo oblS S 5 058 Seslul
o) oS G ek Coale cle 4 Jy el 0L b
s a8 o3lul 5o o) 458 Sl W (i, a0
Sl oY ol 5 28 ol Jhlie dob bug
dl welss malS s, i b Sile & ol
O oslal 5,5 (V440)  Sanadgol L g e o
w85 oSl slalol Gl iy 5o ol a8 S
Jole ol 55l 28 aad G oy Soda 5 e Jule
S S s Jols oGS (S5 IS L
s 25 Canle e Jole e ez LS SIS
Go oly a5 B bl S Jele s sl
Lle axs QUs) 55 b ubl gaem was
i 4 Koy o5 s B3l ases s (s s
ol sl iy, b8 e s il ol
oolial Slas GBIl 5 oLy Slme 53 51 S5, Sesll
a s NS B e b e sSone BU) TS e il s
e 25i Sos ho 4 E i ax p S50
E=RT*RV Js 5 & a5 b JS 5ba b oo 2l 3l
cle &S o3 LW cp i b e oSl )
S dm s ol oo ley w8 Jo) amss s ol ol
55 50 48 By aile iy ol slme Sl o
Shre 5l rege an 2 ) e la ol ol Dlae (ST 5



s i ks STy e S s (S5 oS eslal lakols s s i £5¢

plant. Tehran University Press, Iran, 701p.

- Morisita, M., 1957. A new method for the
estimation of density by the spacing method
applicable to  non-randomly  distributed

populations. Journal of Physiology and
Ecology, 7: 134-144.
- Musaei Sanjarei M. and Basiri M.

2008.Comparison and evaluation of density
measurement methods on Artemisia Sieberi
shrublands in Yazd province . Journal of the
Iranian Natural Resources, 61(1): 235-251

Pearson, H.A., Sternitzke, H.S., 1974. Forest-range
invertory: A Multiple-Use survey. Journal of
Range management, 27: 404-407.

- Risser, P.G., Zedler, P.H.,1960. An evaluation of
the grassland quarter method. Journal of
Ecology, 49: 1006-1009.

- Raiesi Gahrooee, F. , Asadi ,E. and Mohammadi,
J., 2005. Effects of Long-term Grazing on the
Dynamics of Litter Carbon in Natural
Rangelands of Sabzkou of Chaharmahal Va
Bakhtiary, Journal of Science and Technology
of Agriculture and Natural Resources, 9(3): 81-
92.

- Saadatfar .A, Barani .H, and Mesdaghi. M.,2007.
An investigation on comparison of eight
distance methods of density measurement in
shrub lands of Zygophyllum eurytement in
Bardsir — Sirjan vegin.,Journal of Agriculture
Science and Resources, 14(1):81-92.

- Sanadgol, A. A, .1995. Comparison of different
methods for measuring the efficiency of plant
density on the type of vegetation in different
regions.M.Sc  thesis, Faculty of natural
resources. Tehran University.

Sanadgol, A. and Moghadanm, M., 2004. Short-
term effects of grazing systems and grazing
intensities on standing crop and vigor of
Bromus tomentellus. Iranian Journal of Natural
Resources, 57 (2): 329-338.

Stoyan, D., and Penttinen, A., .2000. Recent
Applications of Point Process Methods in
Forestry Statistics. Journal of Statistical
Science, 15: 61-78.

- Strickler, G.S., Stearns, F.W., 1962. The
determination of plant density. Journal of Plant
Ecology, 44: 18-25.

- Torquato, S., 2002. Random heterogeneous
materials. Springer-Verlag. USA, 24p.

of four distance sampling techniques in south
Texas live oak mottes. Journal Ecology, 54:
1403-1307.

- Borhani. M ,. 2001. Determination of the most
suitable than distance method for density
measuring and distribution pattern of Artemisia
in the Esfahan. Ms.c. thesis, Faculty of natural
resources. Esfahan University.

- Catana, A.J., 1963. The wandering quarter method
of estimating population density. Journal of
Ecology, 44: 349-360.

- Cottam, G., Curtis, J.T., 1956. The use of
distance  measures in  phytosociological
sampling. Journal of Ecology, 37: 451-460.

- Cottam, G., Curtis, J. T., Hall., BW., 1953. Some

Sampling Characteristics of a Population of
Randomly Dispersed Individuals. Journal of
Ecology, 34: 741-757.

- Derner, J.D., Boutton, Th.W., and Briske, D.D.,
2006. Grazing and ecosystem carbon storage in
the north American Great Plains. Journal of
Plant and Soil, 280: 77-90.

- Heyting, A., 1968. Discussion and development
of the point-centred quarter method of sampling
grassland vegetation. Journal of Range
management, 21: 370-380.

- Laycoak, W.A., 1961. Adaptation of distance
measurements for range sampling. Journal of
Range management, 37: 205-221.

- Laycoak, W.A., Batcheler, C.L., 1975. Coparison
of distance measurement techniques for
sampling Tussock grassland species in New
Zealand. Journal of Range management, 28:
235-239.

- Lyon, L.J., 1968. An evaluation of density
sampling methods in a shrubs community.
Journal of Range management, 22: 16-20.

- Martinez, V.J. and Saar, E., 2001. Satistics Of
The Galaxy Distribution. Chapman & Hall.
USA, 432p..

- Mesdaghi, M., 1998. Range management in Iran.
Jahad Daneshgahi Mashhad, Iran, 259p.

- Mesdaghi, M., 2004. Range Management in Iran.
Astan Ghods Razavi Press,Iran, 333 p.

- Mirjalili A. , Dianati Tilaki Gh. and Baghestani
N., 2008. Comparison of five distance methods
for estimating density on Shrub Communities in
Tang-Laybid Yazd, 15(3):295-303.

- Moghaddam, M. R., 2006. Ecology of terrestrial



465 Iranian Journal of Range and Desert Reseach, Vol. 21 No. (3), 2014

Comparison of distance methods of density measurement in the smulated random
distribution patterns

M. Eidi**, A. Ebrahimi?, E. Asadi? H. Sohrabi®and H. A. Shirmardi*

1*-Corresponding author, M.Sc. of Range Management, Faculty of Natural Resources and Earth Science, Shahrekord
University, Iran, Email: mojtaba_eidi@yahoo.com

2- Assistant Professor, Faculty of Natural Resources and Earth Science, Shahrekord University, Iran

3- Assistant Professor, Faculty of Natural Resources and Earth Science, Tarbiat Modares University, Noor, Iran

4- Senior Expert, Shahrekord Agriculture and Natural Resources Research Center, Iran

Received: 2/27/2012 Accepted: 11/19/2012

Abstract

In this study, the distance methods of density measurement were compared for four plant
species in terms of accuracy, time, and efficiency of the random distribution patterns in
Karsanak area, located in the eastern part of Shahrekord in Chaharmahal-va-Bakhtiary province.
The study area with 32000m*(160*200) was divided into eight sections of 4000 m*. The total
number of each species was counted in each section and considered as the basis for the
simulation. Then, eight sections with 4000m® area were simulated in Stochastic Geometry
software, and in each section, a transect of 100m length was established in the center of small
side along which 10 points were determined by random systematic method with nine-meter
intervals. The distance methods compared included nearest neighbor, closest individual, third
closest individual, random pairs, point center quarter, angle order, wandering quarter and
variable area transect as well as control group (counting the number of each species in each
section). The selected species included Astragalus effuses, Eryngium billardieri, Astragalus
rhodosemius and Astragalusverus. The distribution pattern of plant communities was
determined by Hopkines and Eberhardt indices. The density estimation error was calculated to
evaluate the accuracy. Duncan's test was used to compare the accuracy of methods, and standard
deviation and time method were used to compare the efficiency of methods. The results of this
study showed that nearest neighbor and closest individual methods (in terms of time), random
pairs method (in terms of accuracy) and variable area transect (in terms of precision) could be
introduced as the most efficient methods.

Keywords: Density, accuracy, distance method, simulation, precision, efficiency.



