[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

(]
82
i WAY bl 5 ke fpgm o)led fpgd Jlo olnl slaJSiaz (culidps:

6ol (b @ilie 5 (5359LaS pale olSils

oln! g Rin ouwlibey

2 e SaaisT E95 3 IS Gyt 3l Jeolo slaaiis o3Il 3T
(‘QJLNJ‘ )-33051 C;LboMb :‘50)9.0 d,ajlh&) ‘)9“ JM ‘5” 555 ‘SLQ |/:, ‘

Y . Y . Y\ =, voqe
S5 310 w0 9 (Sblygy (yms ST pod (53U

(Nazninhamrang@yah00.Com : Jsguwe odiuu 55) ¢ ;S ol8isls cals )| ol )57 (ggomiils )
O olisls Lolinl g Lasls ¥ ¥
AYIYNY o pds 0,6 AYINIYE 8L, 7o,

oS

U‘" R "\*M )L“‘"" ‘5&.1.: 6““; 89"‘" bl kS‘)'? ‘LQ"T °)|"\"' é")ﬁ’ 9 me5) S)90 40 oleMb!
bl Wbl Gy Ko 50 ile SLaiss £oi5 » aidgy gojlwil il owyy Bus b anllias
CLl (Bolai Ojgar S5 9 g ( Sz g5 srojlail 5o il 18 Hekii cpl (5ly o plamil (LS
Sl LT gy duoyd 9 (lwlid asiigy J515 50 (a0 yie B gDl g ySuo 5o e (LS .wiuds
(a9 595,10 (g — L) (Glaigs £35S ALy I ooliwl b hle (LS 90 o)y b
oudh ol g (J ool ZMol (gl g — Cumol) (gligS (19050 g (Laigs Slasi' (ghylel) (slaisS gLe
sk a Ble baiss UL g goid balig) mhaw Gl b as ol LS mlbo .ad plal (o
OWS | didgy ciliseo Glo WS 15 515y s asls a5 Jlo 50 Cowl 4Bl Siulj3l )10 Sxo
WS TY g5 sloailigy 5o .09 Hlade oy 3 Glew 1)1 Sz g8 slaaiilg) o g Sl (LS (g5l0 Sxe
ol (bl ale digS YO S )3 sladidyg) jo g Gile 4igS VF bwgio slaailyg) 5o« ale

) G s (SS90 (Ll (S ) 955 (dligy 031l 1 guudS slaojlg

VAN Cunl Ji5e gile LS oS5 dodilo

=

Lng}iH 9O S ceb Lg)\oﬁo).eﬁ Opro u;i"'“"“j Q‘?""“"\’. J.f.«} )’1 6)‘*5)-."’)-&%

w5l S OA) 0gdi e Suny g98
Tloaisy, cunle 5 Jlshd alsgar il
Oy Ct" slaaiiy, (FA) o4 ools Y
ool Co 50 ZU s isw ol Caws 1L

ooldl ams o Wlgs e a5 (V) Wigd oo

Gy 4y S olli gy ,o 'Disturbance
s S Ll s OF) codl oud aslis
Cosb) g GRlBl Gk ) elBlySes
owlidl epws o pldd olge 4 S
9 EF 4 03l S 55 095 i 4y g ams s

1- Disturbance

2- Gap


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

Yt

Glisee  slaojlasl 56 (FA) o Ko
G b RIS Gl Jel slaaity,
sz o (plS Glas oS g gsi
Ol A g WS pwyp esly dglee U,
»ostle plS gl &5 W, 4z
Oolis g Sl G Sip sleard,
Sloazls g andy, ol (nn glosne
OLes 9 Guragn Ol S92y (S oS
2l oo gl basg, b (00)
» B &S bl e s S
Nothofagus betuloides Jloal slo 15>
s ol g WS wyn e o
5 S5 K @S lalS a5 wa,
5 W Al LS glsS e 5 ges
3 asS sle g o o (s)logine glis
bl 0g> g calisre slrojlail b glaaiig,
5 55 by, o3l 15U (F9) ol Sen 9 L
» Gile gbas g, | el Gl
i (nl g 83,5 (o Lol sl S
Slolp g Gile Y ibg &5 Waew,
o3Il Sl b doaisss; 5o baassS 51 (g )k
OLhlSer 5 HelS b b8l @iy,
2 by, 4y e plalS STy (V1)
WS ewyp S5 o byl Sy sl
el boaly) oS Wopw, azel nl @ s
Slals s wad ale slaaiss sl L
Gld g job 4 S5 laaids, o laaisS
85 LBY) hlSen 5 (S g i
b boazsy, o 1, ile slaaiys il
eor o daie b s by

ol aS Wow, amS cpl a4 g WS

e SoaisS £55 1 GUITST G Jole slaans esluil b

aol cEpe by Locee b
st b 8T bLs | leaiig, ojlsl Y+ )
Yaors g (FV1) o, L@‘ﬂ slol o e Lz
So ookl Sl i) Gl e 5o leacs
Wiy oloul b .(V0) Wgd go oboml e 0
ol I lad 6,55 5 )l (sl o)
Sy heme byt 5 asS )13 sbeos
(V) dgdoe el (BLS gy 2l
2 beaidy, o (alLS sbaiss (rizes
Sl b gl g kbl 4 Ced e
U laily, J>lb ,o aisS e o, (¥9)
oS ail Codly cul 4 bgyye wlgi oo o
bl jo ale ply o pslie sloaiss oo
Sk N FP) Sls (a0 e 69
Algie laardy, 3 e GlalS ady
s e LS oty 51 S Loy ol
BF) anles g, olgs alyis ol
wdls 352y wad el sy S e
Sl (e HlalS b leariig)y ol iy
3 L5 5 Susb) a5 W e sall Jsb o
Jeall S b BLo | o (F)) abl o oo
@ ohgh Shbg gl laids, 4 oblS
ods plxl (ool slo o,y ddaiig, ol
o ool lis o cwy 3l (golaas o Ll
4 (S oy ile glalS o5 a5 cu
S,le laaiig) ojlail g yidgy ZU Bds ol
) sile plalS g9 wlgs oo Laaiiss) ojluil 5
3 san yo B,k 5l (YAS) aes o
oslail as cnl ol eols lis o sy
£ 5 oS b ol s laaity,
5 bl ys (FEXT) wisl atls _ile lals


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

Yo

Gl b Vg o anlllae ]

Wooled Josl po 9 pllol sla o e
Gl A8 S Syeo LS AY Colue @
ailais oLl laiie L 5.0 JSE)
057 g ¥VT XY YA Ll o o
5 YA YT YV Ll Jsb o YV YO
ol g el 4335 13 FAT FY 007
el wSlas g PBlas o Jed o)l
e VFee gV Fer o ol by s
JRRVEE IO I (RS PN SO (PR o
5 b T spaie L (Sol s Js
PR VETIN PIYE SOWIP-SR VATV LN - S0
A L QY sgu> 0 5 awmwl S pH
5 oS oS b Lausgie S1 il il
S Ges 0oy S (gloged R
Jge wge9e £95 Canl Jia gilu A iSlas
5 pouile F B 5aY Ges L IS
Fosle PO L £ osgas Slgoaiy ) Ges
alol Yo ANA Junly sbym (539290 cansl
Akl sl LS o ooy
aS 00y Jluoal sljaily  cwlis Ko )8
oo oo a2l o S50 LI aigS
9 ‘;)!Lu ‘_gliwj.’ sa.Lo ‘)‘b).:.af) GLSJ‘)L!
2 eyl 5l end el pieg (LS
S Se b OYYE Lo 50) addS oy
WWAD Jlo j0 g 0 sylop0 0 Dol
g ol alis Glul TS O g0

(F) o LS)‘°ﬁ°)-Q-E

WA Gl 5 e fpg o)led fpgo Jlo ol pl sla JSaz (calidps:

A 5o sogone Jlew 1B laald,
Sk bz o Gile oS asgors
OBLS Gwly (B0) Sup g s, WS (s
2yl oy 3l Jols slaaiiy, 4 ale
ol g WS sy n Kl sl
o3lail o oS bl A waaw, A
D)l gy Gile plalS ol g aidy,
SgsS laady, ;o Al (pies
Sy gleads, Gl i baisS Sl
]
sloaidy, ojlul Al 4 azg L
SladisS g5 ;0 (oot A (ADngl
Gl E95 Sl (See 5 05 e 53k Sile
oo (Fe) amo |13 Slcoy 1) ladigS
2 sile slais ob; Coeal 4 azxg b
Slge Lad> g 4joni & S5 pllas pgr o Shoe
Sl sy 45 ol 23Y (OAFOY ) lid
SolS g5 Sl b L) el
Sygo didg, @l gleojlal o e
Jhdoe oud gl Qs 4 axg b oyS
S5y axbyy o3l b i (BeoS
ghe e ey Sile llS ges
ool plalS (pl gois L jolaieds aids,
oais ool axlllae 3,50 dilaie 45 (y5Sl oS

L gy 9 dlgo
asdllan 5 yg0 Adbrio


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

02

4162000
i

4160000
)

4158000

e SoaisS £55  GUITST Gl Jole slaans esluil b

T
4162008

160000

158000

(Wl g JSim yos) Y 6y 3o VAT o)) anllla o g0 dibate aiii -) S5

Qg plolid aily, YO slass .asal ol
ol S50 5 langie «SzgS AwMS du
OV Jgaz) (YA) o

G (9

adllas 590 Jusly 5o by b sboasdy,
slaul (L3S o i VWAL Lo o
Sl dw B g0 atsel il sloosgs ;o

5SS Gyl Jel sladisy) Slaseie <) Jga

ouls bl slaaiig, slaws ool plulil gloaiis, slawi  mojeyio 4 Coluws bdaiis,

A
A
A

VY Yeoo)eo Sz
A Yooy Lsgie
\e oo Yoo S

Tt
S=R; XR, X —
4
| Mj) Sl S 4\.[94‘) u;‘ L as
£55 <enl Sz ,ld Ry 5 5,5, RI
6l.mua>'u.v )’| oolawl b Ay, @ LS“U;
Tea g (ND) g5l o(HD g -0l
sloasls ) eslimal L s5leS, (N2)
Dol ol (Bya) "ol —Coand
Jﬁ'“ W C)'La‘ ua.‘>Lw 9 (EQ) ;‘53 W
a 6‘4355 sbe (YF) o acwlxe (Es)

Ay, O wiwd jo 3l caddllas gl e

Polal Djge a4 (aby; VO ggeme )
g, ad g0 Jeb o (V) wiad ol
e Sy alold b sy XV (o8 lakad
SladisS 5 ooly Seiletasn Sjgo 4 oo
Moy b by ol 0 S4>ge ol
Oeesd Jlere alowgds ale sladisS by
Oy & leaidy; Colue 5 ol azin (FF)

(5o DY) 0 3,90 IS, s

1- Runkle

2- Shannon-Wiener

3- Mc-Arthur

4- Hill 5- Smith-Wilson 6- Nee


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

Yy

5 G55 Olarlussn (e SloisS o5
SlaisSy hugle glaaily) o hais S,
6l WL S L Gile (5t )3
bis Jel 5 £b Koy slaws So
oSiles aniils jpas S8 slaaiiy, o
sloady) ;o e ladiss by se)
S>5S g lawgie glaaiiy, 5l SYL S,
2,0 O oliebl maw o gl o g col
(Y JS0) 8ls 0959 (5,0 me B
WS A Cewl I3 4 Y izres
sleasg, o his Jlie o w2l
sloaris, 5 Sl w55 D ons S
g slaaiig, j0 5 ol onys S>eS
boanolie )0 (V0/B) (syS dg doys
ik il (FOIY) S5 slaaissy,
om0 S i slaaieS  oles gy duo o
sl 5 (bS] 655 2 4 laasdsy,
4 bl Ll bl i S5
(Galium rotundifolium) ,.o ;s « Sl
laisd ad ibg dwo,d Sl il g
o2 b g BB aaiiy, o 9

(Y USKS) o)l

WA Gl 5 e fpg o)led fpgo Jlo ol pl sla JSaz (calidps:

dlrs (R=S) boaseS slaws [ leds aleuss
oolwl b gai5 slo aslis polas (VF) ol
o5 €cological methodology ,l5éle |
51 eslaiwl b g, lel Judow g gy (YVF) o
Gy i35 pbxl SPSS ver16 Il
loosls o9 Jlay laisl s lal ol g 4520

ol ol eolaiwl b ccalize laaily, o
w9 dd (omyp Bgipmoml -39S 5alsS
sl deesls o Jlop I leebl
S5 0s23) 5 ANOVA) bbb S, (il g

A oolaiwl ey 0 lielsl a0

s g gl
VA g0 ;0 ¢ gw)p S50 ddlais ;o
& sl wlgls VY og S VY oy
Sl Sip Gleaily, 4 Bl oolgls
Joaz jo baaily, o sale sloaiss couw s
Lsmeﬁ) )Q lass )l.> wdda)d.‘BLw)lJ ‘w“ad


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

YA

e SoaisS £55 1 GUITST G Jole slaans esluil b

0dls (6 pSoslul laaiig, o ale slodisl Cuwgd =Y Joo

Sy Lo g oolgil> ol pb 455
+ - - Solanaceae Atropa belladonna L. Syl
- - + Cruciferae Cardamin impatiens L. SO S5
- + + Cyperaceae Carex divulsa Stockes. O
+ + + Cyperaceae Carex oreophila L. e
+ + + Lamiaceae Cli-umb Sl
- - + Poaceae Dactylisglomerata L. EL e
+ + + Aspidiaceae Dryopteris Adans BT g
+ - - Equisetaceae EquisetumL. ol g
- - + Euphorbiacese Euphorbia amygdaloides L. 0998
+ + + Rosacese Fragariavesca L. PRIt
+ + + Rubiaceae GaliumodoratumL. JUSTRgow.
+ + + Rubiaceae Galium rotundifolium L. JrS g
+ + - Geraniaceae Geranium robertianum L. obsz Oiew
+ + + Hypericaceae Hypericum androsaemumL. elin
- + + Juncaceae Juncus effusos L. oladl gg5le
+ + - Lamiaceae Lamium album L. S 4355
+ _ _ Fabaceae Lathyrus sp. s
+ - - Asteraceae Lapsana communisL. Gy S5
- + - Plantaginaceae Plantago major L. K,b
- + - Asparagaceae Polygonatum orientale L. S losde oo
- + + Rosacese Potentilla recta L. Sloyas ale
- - + Primulaceae Primula heterochroma Stapf. Jbly
+ - - Hypolepidaceae PteridiumaquilinumL. slis S
+ + - Rosaceae Rubus hyrcanus Juz. Sl
- - + Polygonaceae Rumex acetosela L. b Sa
- - + Polygonaceae Rumex conglomerates Murr. Glaiws S 5
+ + + Lamiaceae Salvinia glutinoca L. S
+ + + Caprifoliaceae Sambucus ebulusL. ksl
+ - - Umbelliferae Sanicula europaea L. Y3
+ - - Crassulaceae Sedom stoloniferum L. odig,ddlu 5
+ + - Solanaceae Solanum kiesseritzkii CA.Mey. J> 55,70
- + + Papilionaceae Trifolium pretense L. JESLIPR
+ - - Fabaceae TrifoliumresupinatumL. JRv
- - + Asteraceae Tussilago farfara L. » sb
+ + + Urticaceae Urtica dioica L. 435
+ + - Papilionaceae Viciacrocea L. Sl Sl
+ + - Asclepiadaceae Vincetoxicum scandens S Bhy
+ + + Violaceae Viola odorata L. Ay
- + - Athyriaceae Woodsia alpineL. g

Y RPW- N - S


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

Y4

ﬁﬁujﬁuzﬂ.ra
s
o

WA Gl 5 ke fpg o)led fpgd Jlo ol pl sla Sz (calidps:

ab

e, [ T .

(Ayoyie) Abigy Cerlis

ol (6 S o3ll gladaiig, o e sladisS g do o lre olilil g (Sl -V SS

T
.
7
5 or
31 W
3
Il_) &

o

loasls ol uSile a5 ol olis calie
o el Sk Shn gleands; o
ool ilsdl b laasls cnl e Ll
5 S sloandsy) Gu g 4l il ands,

3,8 0925 (5,0 Sre OS] S5

Eﬁlr- ol 4ig®
94355 Jol By s aliwy 4 laaisS laaily) ;o S jiie sladist il o yd jlene olidl 5 (5 Sle -1 SO
Slods yaswiv i

55 Gloasls 4 bge ol
Voo ¥ dsr o caiy o ke g BleS
awlie 5l Jol> b .ol oals ools ol
Ni g —ogld g5 glagasls (oSiks
ooyl L sloaisy, 15 s Na g 58 oa

ool 5 S ojlail slaardy, 1o g9 laazlls (Lo oLl £) (Kl -V Jgor

Sl ie o Gy Yoo e Gy Yoo X G VooV g5 aslo
et BIYaE- N2 Fifee v Y/aoL-° s ol
ooy’ S Y8/ v /f0 \$I5 Y/ 55,1 e Ny
ey YA/ 257 Yo 2ysP V- F2v/a° e Ny

WAl oo do )0 iy v (o ls g BB caimslis Gl o s Sglate By, )0 iy paw ol Je K


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

as ol glis s gleaily, o el
S slaisS sbe sl S5 sladiss,
9 Sl SzoS g Jawgie loaidy) 4 Cod
e o s oaine MEE (bl i )
Olaebl o ;oS58 9 I3 sleaiis,

2,0 0929 Ao )0 O

e s 55 5 ST Gl Jole slaans eslusl b

oS e Bl slegasls

ol gyl gre DS s slaaiis,
S leaisy, akl, pl o asol
e (eSS hn gbbaily, 5 G e
Loakal, jo wols plas |y glaisd 5195
s cli uSils (RES) L asls

odds (5 pSojlal (laaiig, o Le g S3leSs slaazlis (lae oliil ) (1Sl -F Jgo

Sl gl e R Gy YooY e A Lé 5 2l
ns
“I¥VA CIA-YE[Y INES “IARFE [+ ) Ogmdyy ~Coansl
™ FARVEVRN CIYEFEe]Y JACAEA & oxd ol
AN SIVEYE- /oA “INOY [+ Y R Fe ) e 0y Lol
¥ VAR VYARY NP AY£N /5P R=S

asil Jdods (YA Y) oo 0 )8 ).ul.:u}u
2 o) e llylh o B leSS e
b ile aY GRS 5 Wb (s bl
oeiles (3atzs cpl o (YY) cnl Sglae
ol Ay, ojlasl msli8l b ocglaiss slis
FRNIC JPIINEX SPLIFR Nt PN
Y y5 saissS  glie aily, obxl L
odws yoba a5 Cosl 5 s S sleaids,
Sl 5 i peyies B Ly 5l B
(FPFVY ) Slibas s cwl 53,5
2 oemze el Cdlae oyl o‘.\.‘.‘S».\.uLa
aS Cawl oals ool lid gouxe Gilidsy
95 83y AP S8 J""l" loariiy, o3l
OY) o)l u;n.l.c slaiss sle o 6,_>|5,&,

s o e (5 5lel L5 5INS oo gty o jo o e

Eoid b axls (1 Slw a5 ol lis s
saily, 5l i Sy ledalls, o
o Sde (V) Jgoz) el SzeS 5l
Sgi5 «lue il b as el (pl go090
Crge 9 O e S aidy) 31 4 )y
sy 5514 Lile slewsss s
ldisS g dwoyo g L yiulidl o (aiis
FY) phben 5 Lo mls b oS sedos
O 5 ped FF) Glee 5 (el
OhSes 5 ,lpl (@) GhlSes 5 )l «(FV)
Syl Slgzeen (FA) L2 5 obLlyss «V)
o bawr I el s Skl
e QLS g9 5 alg; ol e (LS|
S0 san g OASYNY) W S50l
03,5 oy baisS oS5 o 1, lacslis
5o ol all glo sy uizren (YANQ)
sl as ol lias Jleds 9 alaiae sl K>
OLLS g55 Gidg gl aY o leaily,
b sl K o ) oSl e


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

!

L &> 9 odg gl iz slaolal
G Jad Sl el gl g Of Sl
balys ol gy cnl 5l S s 500 Jad
s sl ol ) S o cunl S
alyion Lol o sz o bl sllas ol
(Vo) asS s Gae GYeb g Dol o
Ogh o SWL S 550 (Galium odoratum)
OVSPINY FTVFIRPUS SN S 5
JEIs 5o Jgere job 4y 4555 5 (A SL 5
ad Lkl e pule ey sl e
Sz o 1y ob; 5 50 ohsa dame
dop [0 A 4sS (FY) s Il i,
s G aS Jl> o ey jgas laaiiy,
635 cnl s 35 o sl Gy o JSim 5o
(V) 0,5 csalice So5 sladiig, ,o ladd
o8l Ll g2y Bpae &S (nl jpa>
s Ade S Sy b 1 (0F)
Uiy dwoys lls (Galium odoratum)
Eyoge (nl g bbaily) S0 0 (55
ol B sladisS (sl | 9 maw Coeal
5 Sied aigS Jllgy do s (FO) dos oo
hugie gladiiy, 4 Cad S5 slaacis,
0ARIAST AigS S Sliad digS Og o
TRC VPR CE X AT L CE P U HNE R
Sdss lg seoyd Ske IS Hebay
@ e Syn glbeaily, o gale

WA Gl 5 e fpg o)led fpgo Jlo ol pl sla JSaz (calidps:

OSee daails; JSb 5o ladisS (ul 555
SIS e (K S Hls 4 S ol
S ile Gl oS5 5 oSl lals
(FAXD) anl asl bady, S )
5 Dol 5 (W) ohls 5 (Sls izren
SoisS i wS ol (T Vol
oilail 4 Swn deaily, b o ale
Sl Al )3 g3l 9 B g ol ands,
Claaigs  Bolay

5 £ 45 ol ol Gedos cpl ol
& Lo SzgS sloails) o glags sl
) Sl jeS Lawgie 5 S5 slaarl,
s We) (oo ame o) slacslis
(2l dlge (05 o ytwd 5o il )5 asll
b b sbfr 3 S5 slaaids, o
Pl oz e (VAY) 0l 0g2g din by
aing, Bl s o 5 56 (V) glansls
alail co il iy, J3lo 2le (g9, aS
rlple Sl S S5 glaaidy, o
Soys Wilgicel S SzsS slearsy,
S s s ) ile lalS goi 5 Al
T @l (Bl sl | aka,
ol Sl &5 ams e plas ¥ g o
ol i S slaait, o amsls
s (A olBea 5 oblyy Slids mbs
Sl jasls as cwl esls ol
S SzsS slaaidy; )0 Hyabig- o
o8 (V) OhlSes 5 o)l nl Grizren ol
slass, o 1) Jo GBlese el
23,8 ()l S oS

9 b8l (S8 candy; ja Aol @ Az L
YONY) cwlylo 1y 093 & pgase LSl


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

Y

5 oo s b alid ol 5 O s
2 S0 slbas Sl wusd (izes
GAYE) 0 555 soania sl

ol ast ol las gded (pl @l
5 Uidgy ho S ) (setee i Wlgi oo At
o)l Lialil b oS ) ke lalS go
Iy b Bl e GlalS g il
Slagby ) laaidy) mhe & (FHge )
Qoyd g (SlglS wwgd a8 oy o FSS
S aboe RIB el glaws il
Sl o wijls a5 ola F59 L baisS ol
Py SBan] B ity b pefis b 4,
@S @ arg b onlple waes s | pllas
bugie zobe (Ebod (nl 5l edel Cuws
ool cel g Canl ol (6,000 40
Colhas (Fuary 95 b bs b slaands,
Shle Gladss S Jlolp uien 4
Seiiy o mee 4 pds p2le
ol g cllo y aalsl Ojse jo AT e 0
Feo gl ieS ojlal b sloaissy, 5l o JSix
S oolaiwl & yo o

e SoaisS £55 1 GUITST G Jole slaans esluil b

P Goldgme b 4 SaeS slaails,
St @lie (o9 oyws )0 (Y JS2) o
Sad e Gl Je) S sleardy, o
i 5o 9 (S Caghy 5 2138 Slge oy
@lie ! 0] Censy sl eS o,
OlalS g9 5 (de oy Bl cage
5 oRb cxse izes g S9dee il
o) ol slodis? sy aoys Sl
30 a5 (FY) 05d oo (lie i p (Siiod
S slatity, )3 it 45 3o
Qo ,d dilg, ojlail iolial b Jg ais eayo
S sysk @ il Gl 58 asS al Gy
Odbgy oy s I hn gleaiiy, o
Dy e gladily, 4 Cad (g i
Sy sbbasls, o s olie S &gS
Osed oSy b baisS (nl ab ews
Sy D08 cm e SRy R @ STy
slaiss b 20,4 SYeb by Soe ¢ YL
L el jsb 4 g 00,5 2ol eg
g e LSl 0 5l g el e
5 (YVYY) wisd oo pllas pg slaasyl s

Sy prlee slaiss ol bl s

&lw

1. Abd Latif, Z. and G.A. Blackburn. 2010. The effects of gap size on some
microclimate evariable duringlate summer and autumn in a temperate broadleaved
deciduous forest. International Journal of Biometeorol. 54: 119-129.

2. Abrari Vaari, K., H. Jdilvand, M.R. Pourmgjidian, K. Espahbodi and A. Moshki.
2011. Effects of canopy gap size and ecological factors on species diversity and
beech seedling in managed beech stands in Hyrcanian forest. Journal of Forestry

Research. 23: 217-222.

Anderson, K.L. and D.J. Leopold. 2002. The role of canopy gaps in maintaining

vascular plant diversity at a forested wetland in New York State. Torrey Botanical

Society. 129: 238-250.


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

v

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

WA Gl 5 ke fpg o)led fpgd Jlo ol pl sla Sz (calidps:

Anonymous. 2003. Forestry plan series No. 7 Lumiere. Department of natural
resources, Guilan province, 379 pp. (In Persian)

Barbier, S., F. Gosselin and P. Balandier. 2008. Influence of tree species on
understory vegetation diversity and mechanisms involved-A critical review for
temperate and boreal forests. Forest Ecology and Management, 254: 1-15.

Battles, J.J., A.J. Shlisky, R.H. Barrett, R.C. Heald and B.H. Allen-Diaz. 2001. The
effects of forest management on plant species diversity in a Sierran conifer forest.
Forest Ecology and Management, 146: 211-222.

Berg, E.C. and D.H. Van Lear. 2004. Yellow-poplar and oak seedling density
responses to wind-generated gaps. In: Connor, KF (eds), Proceedings of the 12th
biennial southern silvicultural research conference. Department of Agriculture,
Forest Service, Southern Research Station. Asheville, NC. February 24-28, 2003.
Bhatti, J.S., R.L. Fleming, N.W. Foster, F.R. Meng, C.P.A .Bourque and P.A. Arp.
2000. Simulations of pre- and post-harvest soil temperature, soil moisture, and
snowpack for jack pine: comparison with field observations. Forest Ecology and
Management, 26: 138-413.

Blair, B.C., D.K. Letourneau, S.G. Bothwell and G.F. Hayes. 2010. Disturbance,
resources and exotic plant invasion: gap size effects in a redwood forest. Madrofio,
57:11-19.

Brown, N. 1993. The implications of climate and gap microclimate for seedling
growth conditions in a bornean lowland rain forest. Journal of Tropical Ecology, 9:
153-168.

Busing, R.T. and P.S. White. 1997. Species diversity and small-scale disturbance in
an old-growth temperate forest: a consideration of gap partitioning concepts. Oikos,
78: 562-568.

Collins, B.S. and S.T.A. Pickett. 1988. Response of herb layer cover to
experimental canopy gaps. American Midland Naturalist, 119: 282-290.

Degen, T., F. Devillez and A.L. Jacquemart. 2005. Gaps promote plant diversity in
beech forests (Luzulo-Fagetum) North VVosges, France. Annals Forest Science, 62:
429-440.

Deslow, J.S. 1980. Gap partitioning among tropical rain forest trees. Biotropica, 12:
47-55.

Drobler, L. and B. Von Lipke. 2005. Canopy gaps in two virgin beech forest
reserves in Slovakia. Journal of Forest Science, 51: 446-457.

Duguid, M.C., B.R. Frey, D.S. Ellum, M. Kelty and M.S. Ashton. 2013. The
influence of ground disturbance and gap position on understory plant diversity in
upland forests of southern New England. Forest Ecology and Management, 303:
148-159.

Duncan, R.P., H.L. Buckley, S.C. Urlich, G.H. Stewart and J. Geritzlehner. 1998.
Small scale species richness in forest canopy gaps: the role of niche limitation
versus the size of the species pool. Journal of Vegetation Science, 9: 455-460.
Elliott, K.J. and J.D. Knoepp. 2005. The effects of three regeneration harvest
methods on plant diversity and soil characteristics in the southern Appalachians.
Forest Ecology and Management, 211: 296-317.

Fahey, R.T. and K.J. Puettmann. 2007. Ground-layer disturbance and initial
conditions influence gap partitioning of under storey vegetation. Journal of
Ecology, 95: 1098-1109.


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

¥F

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

e SoaisS £55 1 GUITST G Jole slaans esluil b

Falk, K.J., D.M. Burke, K.A. Elliott and S.B. Holmes. 2008. Effects of single-tree
and group selection harvesting on the diversity and abundance of spring forestherbs
in deciduous forests in southwestern Ontario. Forest Ecology and Management.
255: 2486-2494.

Gagnon, J.L., EJ. Jokele, W.K. Moser and D.A. Huber. 2004. Dynamics of
artificial regeneration gaps within a longleaf pine Flatwoods ecosystem. Forest
Ecology and Management. 172: 133-144.

Gaudio, N., P. Balandier and A. Marquier. 2006. Light dependent development of
two competitive species (Rubus idaeus, Cytisus scoparius) colonizinggapsin
temperate forest. Annals of Forest Science, 65: 104-109.

Godefroid, S., S. Phartyal, G. Weyembergh and N. Koedam. 2005. Ecological
factors controlling the abundance of non-native invasive black cherry (Prunus
serotina) in deciduous forest understory in Belgium. Forest Ecology and
Management, 210: 91-105.

Gordon, D.R. 1998. Effects of invasive, non-indigenous plant species on ecosystem
Processes: lessons from Florida. Ecological Applications, 8: 975-989.

Hughes, J.W. and T.J. Fahey. 1991. Colonization dynamics of herbs and shrubs in a
disturbed northern hardwood forest. Ecology, 79: 605-616.

Humphries, C.J., P.H. Williams and R.l. Vane-Wright. 1996. Measuring
biodiversity value for conservation. Annual Review of Ecology and Systematic, 26:

93-111.

Hurtt, G.C. and S.W. Pacala. 1995. The consequences of recruitment limitation:
reconciling chance, history and competitive differences between plants. Theoretical
Biology, 176: 1-12.

Jackson, S.W., C.A. Harper, D.S. Buckley and B.F. Miller. 2006. Short-term effects
of silvicultural treatments on microsite heterogeneity and plant diversity in mature
tennessee oak-hickory forests. Northern Journal of Applied Forestry, 23: 197-203.
Jonsson, B.G. and P.A. Esseen. 1990. Treefall disturbance maintains high
bryophyte diversity in a boreal spruce forest. Ecology, 78: 924-936.

Kelemen, K., B. Mihok, L. Galhidy and T. Standovar. 2012. Dynamic response of
herbaceous vegetation to gap opening in a Central European beech stand. Silva
Fennica, 46: 53-65.

Kenderes, K., B. Mihok and T. Standovar. 2008. Thirty years of gap dynamics in a
central European beech forest reserve. Forestry, 81: 111-123.

Kenderes, K. and T. Standovéar. 2003. A review on natural stand dynamics in
beechwoods of East Central Europe. Applied Ecology and Environmental
Research, 1: 19-46.

Kern, C.C., B.J. Palik and T.F. Strong. 2006. Ground-layer plant community
responses to even-age and uneven-age silvicultural treatments in Wisconsin
northern hardwood forests. Forest Ecology and Management, 230: 162-170.

Krebs, C.J. 1999. Ecological methodology: Addison Wesley Longman Menlo Park.
Lima, R.A.F. 2005. Structure and regeneration of clearings (gaps) in Tropical Rain
Forests. Brazilian Journal of Botany, 28: 651-670.

Lysik, M. 2008. Ten years of change in ground-layer vegetation of European beech
forest in the protected area (Ojcow National Park, South Poland). Polish. Journal of
Ecology, 56: 17-31.


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

o

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

WA Gl 5 ke fpg o)led fpgd Jlo ol pl sla Sz (calidps:

Martins da Silva, P., C.A.S. Aguiar, J. Niemela, J.P. Sousa and A.R.M. Serrano.
2009. Cork-oak woodlands as key-habitats for biodiversity conservation in
Mediterranean landscapes: a case study using rove and ground beetles (Coleoptera:
Staphylinidae, Carabidae). Biodiversity and Conservation, 18: 605-6109.

Marvie Mohadjer, M.R. 2011. Silvicultural. 3rd edition, University of Tehran Press,
386 pp. (In persian)

Matlack, G.R. 1994. Vegetation dynamics of the forest edge-trends in space and
successionaltime. Journal of Ecology, 82: 113-123.

McCarthy, B.C. 2003. The herbaceous layer of eastern old-growth deciduous
forests. In: Gilliam, F.S., Roberts, M.R. (Eds.), the herbaceous layer in Forests of
Eastern North America. Oxford University Press, Oxford, 163-176 pp.

Menges, E.S., A. Craddock, J. Salo, R. Zinthefer and C.W. Weekley. 2008. Gap
ecology in Florida scrub: Species occurrence, diversity and gap properties. Journal
of Vegetation Science, 19: 503-514.

Molder, A., M. Bernhardt Romer mann and W. Schmidt. 2008. Herb layer diversity
in deciduous forests: Raised by tree richness or beaten by beech. Forest Ecology
and Management, 256: 272-281.

Moore, M.R. and J.L. Vankat. 1986. Responses of the herb layer to the gap
dynamics of a mature Beech-Maple forest. American Midland Naturalist, 115: 336-
347.

Mueller-Dombois, D. and H. Ellenberg. 1974. Aims and methods of vegetation
ecology. John Wiley and Sons. New York.

Muller, R.N. 2003. Nutrient Relations of the herbaceous layer in deciduous forest
ecosystems. In: Gilliam, F.S., M.R. Roberts (Eds.), The Herbaceous Layer in
Forests of Eastern North America. Oxford University Press, Oxford, 15-37 pp.
Naaf, T. and M. Wulf. 2007. Effects of gap size, light and herbivory on the herb
layer vegetation in European beech forest gaps. Forest Ecology and Management,
244: 141-149.

Nelson, C.R. and C.B. Halpern. 2005. Edge-related responses of understory plant to
aggregated retention harvest in the Pacific Northwest. Ecological Applications, 15:
196-209.

Pourbabaei, H., H. Hadadi-Moghadam, M. Begyom-Faghir and T. Abedi. 2013.
The influence of gap size on plant species diversity and composition in beech
forests, Ramsar, Mazandaran Province, North of Iran. Biodiversitas, 14: 89-94.
Pre’vosto, B., A. Bousquet-Me'lou, C. Ripert and C. Fernandez. 2010. Effects of
different site paration treatments on species diversity, composition, and plant traits
in Pinus halepensis. Woodlands. Plant Ecology, 212: 627-638.

Promis. A., S. Gértner, A. Reif and G. Cruz. 2012. Effects of canopy gaps on forest
floor vascular and non-vascular plant species composition and diversity in an
uneven-aged Nothofagusbetuloides forest in Tierra del Fuego, Chile. Community
Ecology, 13: 145-154.

Qian, H., K. Klinka and B. Sivak. 1997. Diversity of the understory vascular
vegetation in 40 year-old and old-growth forest stands on VVancouver Island, British
Columbia. Journal of Vegetation Science, 8: 773-780.

Qin, X., G. Li, D. Wang, R. Liu, G. Yong, Y. Feng and G. Ren. 2011. Determinism
versus chance in canopy gap herbaceous species assemblages in temperate Abies-
Betula forests. Forest Ecology and Management, 262: 1138-1145.


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

\ia

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

e SoaisS £55 1 GUITST G Jole slaans esluil b

Qiu, R.H., H. Chen and L.X. Zhuo. 2006. Effects of selection cutting on the forest
structure and species diversity of evergreen broad-leaved forest in northern Fujian,
southern China. Forestry Study in China, 8: 16-20.

Razavi, A. 2008. Investigation of life form and geographical distribution of flora of
the Kouhmyan (Azadshahr-Golestan). Agriculture and Natural Resources, 15: 98-
108. (In Persian)

Reader, R.J. and B.D. Bricker. 1992. Response of five deciduous forest herbs to
partial canopy removal and patch size. American Midland Naturalist, 127: 149-157.
Rees, D.C. and G.P. Juday. 2002. Plant species diversity on logged versus burned
sites in central Alaska. Forest Ecology and Management, 155: 291-302.

Renato, A. and F. De Lima. 2005. Gap size measurement: The proposal of a new
field method. Forest Ecology and Management, 214: 413-4109.

Roberts, M.R. and F.S. Gilliam. 1995. Patterns and mechanisms of plant diversity
in forested ecosystems: implications for forest management. Ecological
Applications, 5: 969-977.

Roberts, M.R. and F.S. Gilliam. 2003. Response of the herbaceous layer to
disturbance in Eastern Forests. In: Gilliam, F.S., M.R. Roberts (Eds.), the
herbaceous layer in Forests of Eastern North America. New York, Oxford, 302-320
pp.

Runkle, J.R. 1991. Gap dynamics of old-growth eastern forests: management
implications. Natural Areas Journal, 11: 19-25.

Sefidi, K., M.R. Marvie Mohajer, R. Mosandi and C.A. Copenheaver. 2011.
Canopy gaps and regeneration in old-growth Oriental beech (Fagus orientalis
Lipsky) stands, northern Iran. Forest Ecology and Management, 262: 1094-1099.
Scheller, R. and D. Mladenoff. 2002. Understory species patterns and diversity in
old-growth and managed Northern Hardwood forests. Ecological Applications, 12:
1329-1343.

Schmidt, W. 1997. Vegetation dynamics in canopy gaps of a beech forest on
limestone. Forstwissenschaftliches Central blatt, 116: 207-217.

Schumann, M.E., A.S. White and J.W. Witham. 2003. The effects of harvest-
created gaps on plant species diversity, composition and abundance in a Maine oak-
pine forest. Forest Ecology and Management, 176: 543-561.

Tinya, F., S. Marialigeti, 1. Kiraly, B. Németh and P. Odor. 2009. The effect of
light conditions on herbs, bryophytes and seedlings of temperate mixed forests in
Orség, Western Hungary. Plant Ecology, 204: 69-81.

Valladares, F. and U. Niinemets. 2008. Shade tolerance, a key plant feature of
complex nature and consequences. Annual Review of Ecology, Evolution and
Systematics, 39: 237-257.

Vargas Gaete, R., S.M. Gartner, E. Hager and A. Reif. 2013. Tree regeneration in
the threatened forest of Robinson Crusoe Island, Chile: The role of small-scale
disturbances on microsite conditions and invasive species. Forest Ecology and
Management, 307: 255-265.

Vila, M., J.L. Espinar, M. Hejda, P.E. Hulme, V. Jaro$ik, J.L. Maron, J. Pergl, U.
Schaffner, Y. Sun and P. PySek. 2011. Ecological impacts of invasive alien plants:
a meta-analysis of their effects on species, communities and ecosystems. Ecology
Letters, 14: 702-708.


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

v

69.

70.

71.

WA Gl 5 ke fpg o)led fpgd Jlo ol pl sla Sz (calidps:

Zang, R.G., S.Q. An, JP. Tao, Y.X. Jang and B.S. Wang. 2004. Biodiversity and
the Mechanism for its Maintenance in tropical forests. Science Press, Beijing,
China.

Zhao, X.H., C.Y. Zhang and J.M. Zheng. 2006. Correlations between canopy gaps
and species diversityin broad-leaved and Korean pine mixed forests. Frontiers of
Forestry in China, 4: 372-378.

Zenner, EK., JM. Kabrick, R.G. Jensen, JE. Peck and JK. Grabner. 2006.
Responses of ground flora to a gradient of harvest intensity in the Missouri Ozarks.
Forest Ecology and Management, 222: 326-334.


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.4.1
http://ifej.sanru.ac.ir/article-1-122-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-24 ]

[ DOR: 20.1001.1.24237140.1393.2.3.4.1]

Iranian Forests Ecology Vol. 2, N0. 3, Spring and SUMIMEY 2004 ..ottt sttt st ns et es s 48
The Influence of Canopy Gaps Size Derived From Selective Cutting

on Diversity of Herbaceous Speciesin M ountainous For ests of
Northern Iran (A Case Study: Beech Standsof Lumiere, Asalem)

Nazanin Hamrang', Hassan Pourbabaei® and M ehrdad Nikooy®

1- M.Sc. Student, University of Guilan (Corresponding author: Nazninhamrang@yahoo.com)
2 and 3- Associate Professor and Assistant Professor, University of Guilan
Received: November 17, 2013 Accepted: May 4, 2014

Abstract

Information about gaps and their sizes distribution is useful for protecting herbaceous
diversity. This study was conducted to investigate the effect of gap size on herbaceous
species diversity in oriental beech (Fagus orientalis Lipsky.) stand in Asalem, Guilan
province. For this study, fifteen gaps in small, medium, and large sizes were randomly
selected. Then, herbaceous species were identified in 4 m? micro plots within the gaps
and percent covers of herbaceous species were estimated in the basis of Domin’s
criterion. Diversity indices including Shannon-Wiener, Mc Arthur, Hill, species
richness and Smith -Wilson, the modified Nee’s, the modified of Hill’s evenness indices
were computed. The results revealed that with increasing gap size, the diversity and
richness of herbaceous species have been significantly increased, while evenness
indices showed no significant differences in different gaps. The highest evenness values
were obtained in the small gaps. In small, medium and large gaps 22, 24 and 25 species
were found, respectively.

Keywords. Gap size, Diversity, Richness, Evenness, Fagus orientalis Lipsky
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