[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

fu!w‘\~ﬂ; (ala.nu:\.\‘).\a&uuh?_shq‘)ﬁu
1Y) s ;%\?@JU

Ol e i) i g pSla (g 500 GALE (1Al o8 £ 535 a0

i o5 R casle 051 cagdia oan 53 58 o8l 1(galeial dan (5 sy 355 UL
Ok (o adlie 55 ) gLAS Dlidat S ja g ) ) s
e g ol 8 $ a2 )l s
i ong ‘?Jh: 081 cagdia (o g 8 SRl ‘;SJS ailan

sda

S R 5l sl ) (5o gana 531 58 3 ) 4S Gl Sy ) sladaa e (n Jipgs ) oS o Gl )
gl 4 il s Dlagasa 5 o (ALS Saai G () el dadivm S) Cpl cu AT Sl (550 ¢ st
il 3 gl (S e Jise dalse 5 s QLS sl g i )0e Y oralas (BT () eSE 35S0
(il Gla yo 53 ke Gl g 5 G L o LS £ s (G gl 2l 0233 aladl ) e
R e i) 4@ 5 o&s ) T 8 cu e gl e 5 B GG Ll sl s
dad Caed 5 ad alid AR VYF Slaad o Aabiad —elilaiinn (g 4 (s lamigal aalg VYl E L
Alie g asulae ad culibaly ol S a0 0ad Jidl mhau bl 4K Giligy aa o Lol jea s £
Dr o gy gl & ) i e 5 G @ e s Sle sli R ¢ 5 4S aly (LS sli R g g
ool and gl Sae (35 s 5 Gl 5 st s Gl Cog Gl s Al i sles (s ) sl
g0 s ed slase 3 an IR E s 5 Cad ik Ol g 2 55 OS2 () i L) yd
L pala Baad 0 2o gl gl d)&t‘)l}jug\a‘)‘&\‘\iﬁt)ﬁ@m\Jd‘)'.NL.aJ\ALg)é
GO Al 5 (s se LS (i e sha ) LS & i el L (1 Tl 5 Ko ik i)
LS GVl i aci g Gl ) R g s Gbpadld M e JLE w28 4sulae Gui s
saliia (13 30 AR 3 )ga )2 & 65 (S 5 AL Cangacy g ) GLLE ) a1 ¢ 58 G VL SRda 55
LS sl s R G 3w s e 5 38 ) Gild IS £ g (adls o sl Ll 3148 ol ol il ad
(P< /4 0) 202 35m 5 5 lasine sl (s pe AL 5 s (5 5 JALE s g3 sha

"

Aada
5l sl slaial ) (0 yigr 5 Cirda (5 el slasay ( yiage ) s S ALS (il g S glady

5 dal A e G0 pa4S st e il Gl sa ge GLALS Gl i S) O Al S o Jal 52

Ol ke il ¢ 313 e JALS R (5 50 JALE (o gatusha ) LS sl S ¢ i 1 2lS sWo iy
LAY G ANY/YY il j
J e oinay 57
V. den Hartog Y. Veld
\RR A


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

O Ser 5 (5 5m y 3 585 UL 1 3 (sl a5 S (g 30 LS (M K g 5 sy 0

gy 4 ol 5 2302 S e i ) SLACERS Ly 5 32 S an | iy Japaa sladlas
i sl 8 ) 5 Cuanla A3 a3 (egn o (A (o (slapiun 5S) AScp) s dn 51 L iloaal 3 3 5a 5a
Culilia a4y podl da i )1 (6ol el Lag ) il 5 sy et AR ol sl 5 LS )
@ 38 )0 el 0ala B Aa i3y 5e )y sl 5 ALS aalsn g s Sl (Ko sy Jlains
35 ) sl 81 3 (5 50 OLALE 555 (s ) 00 55 pa) ol oy Japme ililin 5y sl Alise
Sy et e Le )5S bl il Glga mhais e 58S ) age s lia e ginge
o 3halia ) (Sl 8 K5 &y ea (500 LS g 556 L o aala sl 55 caen A sLrel8u
5L il cnl 538 s (st Al (Ol Jled 5o Ol ke Gl (40 GLE ad ) e
2 () abin Jae 48 il Gl Al Ol 518 s e (5118 ey 80 o) 5 sk e sl
3G 2 L8 Gl R g s Alia 5 )y (Gaind Ol sl Caan 05 500 sladay o (LS
) s 3 L8 g 5 iy g aalldae ol gy Gl B A as 5 L ool Gl e
S slenn OLS S sl a0 aladl (5330 GALS (o) (VAAA) Ay 5 S5 lacn iy jal 5 (saippndl
53R 9340258 3 s gal Ll 5 iy e JSCE |y G gahy gl y g S gacal LS ATy g3 ol
LS (i (5 1l G808 s o) o Ly ([ V] g e el (313 50 LALE 5 s (5340 lal
bl Gl b alae Lagl (sl R g 55 5 S (s Gaiad () 2 oy sy GLALS 5 la e
O el slaia s 3 51 il Sl o8 O siedy a2 iy 3o dlkie 3 sl K g 5 sl adls duulaa
S sad I SE L 3 58 e 0 GPS laS by s )l i sai slaal s dae 52 ok 125 ol il 53

S s lie ddhia 3 1) i K g 58 ol il jasa () siee codil sl )
[Y] ol S 53 (ohedia ol pa (o340 Al s )5l oy 5 ¢l gl 3 ) Gl 3 0 olail (sla i 53
Al (s DsB 35S (o 5 [T] S8 QYU e sin () A8 gl 5 ALS alidandls
o33 il (5 1 slacd s Sle 1 K g 555 5L (5ab) lammn (e gl 3 Ll el [F] &G
YA G 1 lbiard <S58 sLa 8505 b 5 ALS Gm Bl (Yoo 7) Toeub 5 S alea )l el
Ll 0 (LAFVO ) aily (ol B (L hans 51 JaVY) (6 smmse R () 53 ) e li ) sk dly p24al 50
Ol Gl 303 G L) Gl 591 Ly ) (o ad BalS L) Ly i g 58 5 ohi € ol 50 S (a0 Ji
bl (g L) ¢ i mhan g€ el (slad (3 GLalS (ES) s (515 () e Sl G s 8 o(hiad
ol SN iy 5 cudlid slacid s Sle 4S aiala (L3 Y 34Y Jlu o "Uilsea J) 5 7 as [8]

Calle a8 a5 R 5 sha S sle ) e 5 s 5 3L o ilE g i padla gl Cl Sl el

\. Lacoul Y. Freedman Y. Khedr ¢. El-Demerdash

o. Emergent
Vo FA


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

O Ser 5 (5 5m y 3 585 UL 1 3 (sl a5 S (g 30 LS (M K g 5 sy 0

2y e dalse (R (Yr o)) Ol JSan 5 'l ys [F] 2k eaalie 353 (Azolla filiculoides) & o
A4S Ny 4 Ol 4 Lag) 283 S o Laailang ) slae JUS 2 pa sl JAly jaaa lal& g 5
claasi & 5 L lie 23 VL (22 se pdai 5l 5 i Lacd (il b o yae 5248 ladilan g
1y palee slaas & 31 Yoo ¥ Jla 50 "Dl 5 Ty a5 st 50 [V] 25,03 (5 55aS 258 4y pania
3 i S slie o dals 48 ol OLES gl 250 S sy S (3halie (slacla je AL ¢ 53 5 5
o5 gl ) e s (55 (e DG4 DA g0 e Qlle 5 sl sl 8 5l il e e
JA] Lk
P EPRERS

0 puy y Allaia

Camg i e e s LS YYVOF/F Ly 53l )8 HoallesSaid ) 5 )5a sl g dlald 3 gl jai ke
A8 TO gaa 0 TP LABE FY gas 50 ¥ o ol ol a8 e 53 ) )5S Caliss a3 V/FF
i R )8 gsh 8 el 5 (B8 Jshaiia Ve g4 0 OF La&d ¥F 545 000 5 Jed pa e

-

JE
Crga a3 Ly a8 2 e ooyl (518 (sla S )b ol e slaaialy pa sk o ja) i i

Ly 1 i € 5 ga b e Jaina sl sa 5l g 58 90 (Ll s piase 5 Lags ) saali b i
O e (5 S g ol s st s i 0l e (e (A58 G be s (52 Al ) sl 035
OV osbal) ol sta jedant 0 a0 Sle (s S a3 5 MU fte a1 e (Bl a5 5 sk e

(Ve )2 gl p sai Bhlie

GRS s slaan 5 ) s cliles
G e lilae G a0 S Gadiiia Gliu) 438 (555 2 4 G ) aulia (slaslKing) |
alail o5 md i (slaslEian) 53 (A7 (lils 5 s 5 AD Jlisa 3) Cilide Jmd dus o 53 (5 )1 i s
Ldaihio Cumse 528 e (510 3 sad dal g (galaad ¢ Hlais ) ga Adlaie Camu 5 4y dlhy ol&i) ja j0 a3
A RNVFY ) s alaml gl Gl ol& gy Fe dgan ) adgad V7Y 2laad 28 il GPS o ) saléta)
VXY LA )3l 58 (5 513y sai slaaal 5 catiud S 5S (5 3l JLLS ASCp) 43 a5l bl (5 )l sa
(2520358 JUdl 1 )5S 58 JS %) v v 3 el& (i z a8 Jialue laie 4pda il 5 a8 il
g s sladlal s auad 52 5 8 i aaly 58 3 el ) gaa 4 ad s 52 6lS 8 (Rl da

A% ealaiad glas £

\. Bornette Y. Houlahan v. Finellay ¥. De Martonne

AR A


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

O Sad 5 5 guim 355 ULE Ol e il a5 Sla g 30 JlE M R g 5 as) 0

Q\Jﬁjuguu\m‘53,),.‘5)\.\),\4.3‘,.43‘5&@@.3\ CunBga VS

£55 s adli

MR g 5 i S £ 58 5 (513 (g 5 el K g i il Lol 6 a1 Sl ) £ 58
O A4S S oad Mgy & 535 (5580 33 (51 o (S sbite slael ) [4] Coslads K 83 50n0 j0 8 5 a5 50
lagaals 2,80 il by el slagasls 588 - 5h5 sladas csare (slagaili 4 o) 5ige dlen
el slagadls 5 ol ' a5 aae slagadls 5 sl £ slie laaild sai,% 5 0 358 o
L ool (slaadli 283 o alai) (adi e (5510 4 sad aal g 5o ) Lads € alass 31 5 586 jlail 48 gl S
5 TGS e (sl Jalid La il (l oad (380 JS 2laad) N s (Lo € olat) S S i ) saliind
£ 55 (s s 3 il l pgo 4y <l Dy, = S/VN 5 D, = (S-1)/Ln N *elisgia padls
ol s -l padld caiile Cilite glagadld ) Lagl dalae sl 2 5 2,800 1) B8 5550
paliind L g sl b plaia) 53 5o (sladi K 4 (ilS (adls 3 g8 e odliial 5 VlIeke ) gusrasus
DYTD TH=Y (p)(log, p,) st sselas Jyas 3l 5
D=X (ni(ni-1)/N(N-1)) <l ‘iwmd;;le Cre Azl @l (6 6 prmmara padld J g0
O 1/D L 1-D & saadn Y sera (il (pl G ey (alS & 938 iy e (il 381 D 4S ey gl 0
o2 ) el ) late SiSIas a4y adld e jlate G ) G jle 4S A5G Cl et A aa i b 2 g e
AL (5 581 5380 e dialy a3, e Avalae 4da s e sad s ) edkiiad U i) 53 e adls

st e S8R (sl Al sho 4y o 4dlial Sy O St Sy ol ke s s 1 Ll

V. Species Richness Y. Heterogeneity Y. Margalef (Dy,) ¥. Menhinick (Dyy,)

&. Shannon-Wiener 7. Simpson Y. Maclntosh

Vedo


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

O Ser 5 (5 5m y 3 585 UL 1 3 (sl a5 S (g 30 LS (M K g 5 sy 0

G onb 5 258 03 LS Laas K s ) 2y 80 Jlie 53 (aand (518 a0 4 IS calle

b ot (gl Ay o g ja slasala aS e ) o Dledn g0 ) eA dxala ) & o8 Cn iCin sl Jata
48 2 g 028l oaald (slamy )58 029 i oS 4 35 (sl Sl i O Ay (el dmals j0 438
PAuSE glias Jra 5 s e g5 s ¢ oIS slacs s e s SY ws lal Jae e
S e laS Al UL (pat 4a Ladae (l 3 5 oe a5 4 - 5) 8 )l gad S e ) s on () 2

ARMAKIRAS KRR KRR

Woala il

D8l 3 gl R g 55 Glapadli () () e G 0005 315 Jusl ) 3l 5540 Lasals oy
Glapadld dulan 5" (b a5 LS e (slalasat aa 51m [V 0] s s sl
laadla dnilaa ) [V 7] " 5500 st JSQ 581680 i 3aa s 3 s (K e s (il ¢Sl R )
Moy s el TR L) 30550 slapasls 5 (i N2 NT e@sman ¢ (il S35 50
A saliiul (Nee o2 ¢l

e

GRS 5 S -8 s N2 5 N esmaparns ¢l slagadls ) sl S g 5 daalaa )
YL Sl i e 35 ) SR e )0 laadld ol Al 4S5 08 e salie ) Jsan )y 2k saldiul
Gl ol Gl e po e 5L a5 VG sawagli e 0 N2 5 N1 slpadld Ol e 05
352 9o sLanaly slie 3 sl (l ) deals gl 5 i ealdind £ (g se ) 3l Al (350 laine oy
A2 sl sime g o8 g 50 (ilE Gedld 3 g 52 2a 0 0 o )3 Ao ol

i gy 003 sl 33 (13 e il (B3 5 i (6 (s U5 Sk 535 (5 paALE Agudbaa ) Jgin

Sl @) S-S N2 NI G g sy,

a-n)
V/e 4 FOANY YOF/YR FABY AVE /AT bl g
Vv A YR YV/FAY O OFV/FY AFF 00N ol gk

Ol B 9 e CopllES )a gad g 0
Gy Al e HlhgadaSepl A daa g b a0 e i Gl ye g 3 d ja ) calle IS aie ) JKG
63 LS (s R ¢ 55 48 ol Gl Bl gl el 48 8 ) 8 (35 4o oo pe )3 g ) iy (i

al il G ) Gl o (w5 SW)

V. K-Dominance Y. Log normal distribution Y. Logarithmic series ¥.Geometric series
&, Broken- stick model 7 Pro- Biodiversity V. Rank Abundance A. Berger-Parke
4. Ecological Methodology ) +. Shannon VY. N1, N2 Hill VY. Camargo

VY. Smith & Wilson
\RY-B!


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

O Ser 5 (5 5m y 3 585 UL 1 3 (sl a5 S (g 30 LS (M K g 5 sy 0

Ch*#Lé_LS J\JJAJ

150—
X - &
100
Sl b
50—
Acs
2
0 1 | |
1 10 100 1000
a8

i 93 22 53 (5031 (sl 3 ke B 9 (B s g Sha slaolE ) ol AS ada ) (S

. . - & « Y\ . . - .« -
Olodibe @b 5 @ Al 2 -4 Wb Aada Jilas
i A5 |y el YL 5 40 Cansd i (sMIS g 5 383 e L (Y US8) 1518 iy Jlasad

a4 &8 G od Faie VL N

1000— Lr“‘"‘)é -@J - .
g—“}‘)é
Acg
|

Ol g3 2 33 501 abaa) 3 (1S B 9 (B (1 g) 8 Ay Bl LY JSd

G g2 gl ) GRS 5 12 30 QLS ¢ Aida o 530 LS 0.9 8 A 3 £ 5 (LA paAld Aulia
A5 dslae G iy sh ) GALE 5 (e GALE (s (55 JALS o5 8 4 (5l g 5 slapadls
s s LS 05 8 (s el VL 80 058 50 4 ol Cans iy gl ) (LS g 5 2y LSS s

A ) s ilide saadlE ¥ Jsan 5o 38 e 8 (1 je LS (O Sl amy 53 6, VL g

V. Rank-Abundanc
VedY


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

OISt g (5 guin 53 59 UL

Q) e Gl Cud g Slo (5 50 JALE IR g 55 as )

s o5 R 3 Sy ) 53 L@l jidia slads S alaxi aan e Ll NT sl pilie Cand oad dulaa o5 £

YU clle 350 glal€s5 8 ) aan e Ol il Cunlle 4y Jaga e 4SSl - R padld ol i

U\)_)Audj.\yl_l c“_\_&.u‘ JLU d}\}e)_wb})g)du\)\ﬁdu@}g Ala=d LA uLu.?NZ u.éau L_\_w\

O Jeals i aan e o g )8 ol 53 1) A1 SG 5L G35 Y asmos 8 22N2 5 N1 slagasls

Qulﬂga})gmc)}w@wJJy)JM)aéC.LAJJL;)\J‘;'\MQ)EEJ};}A&uaa\ddu,m)gtd}a)]

LAl gy ol

Cann g3 gl ) LS 5 (13 50 LS ¢ Al (500 QLS )3 B ol s adld palla Y e

et

Sl (1/d) S-Sy JoN2  SeNI 1D sl Cudg Sla g 4
Y/ A2V YE/FAY VAN SAYY OFNAS Al o5
\VARAS LYLAR YY/AN YV/a08 +/AYY FAYY u..\\:).n
Vo0 F/Fa¥ VF/EVYA O YY/YY JAYY O 0/0 07 Cuwgacugh

i gacy gh ) ALK 9 2120 QLS ¢ Aida o 5 QLS culld S ada Jlad g dculia
Gt 8000558 50 L Al JHB () 5 Ly 3K e ok | B0 iaie 90 gy gl LS isie

(TUSE) Sl i g 55 28l oty inie 438 T 0l 5 50 Al e b ey £ 0

Cullé S ada

X Caa gacy ol ) GLE

A M G

A &b g5 s

A8,
Ui gy 1 33 (W01 (bl g ()i e (s g Sla (s dianadl Culle LIS dada WISE

Cun g2 ol ) GALE 9 12 30 QLS ¢ Aida o 530 GALE I g 8 -4 ) ada Jilad 5 duslla

ol a8y L aplle 5 25513 (5 S (581 55 o 53 s 5 LS 383 e (LS 518 ) ¥ IS

a5l aas & 5 ) y5aSo 58 () e Gy i pla | (8 5550 G Mgt (e Gals

Vyoov

s 5 ) 55y


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

O Ser 5 (5 5m y 3 585 UL 1 3 (sl a5 S (g 30 LS (M K g 5 sy 0

(SR 4y ginda

X s g3y sh ) QLS

i1 g) 3 .
oA A s GALE

A s 5 gl

1 (0] 0]

44y
i gy a3 (U013 (bl Wb g jSla (st ) gl B Ay iala P
Olutishe Bod g @ by Sla (A3) 950 sl padld Aulia
Gt 2 s se gl 8 ) VL 35 5o 50 LS (o) A 550 (slapadls s e (L T Jsan

Cad ) e
Ol i) o g B sl g Sla (A3 5355 (L aAld palha Y Jgan

s JBI0S  Loddipdal  Geadig g pan]  GllS olldig,

YN E VARK! /Y04 LVAR A S 0 g
YA YT VARk! YA Gl G

G g2 gl ) AL 9 12 00 QLS ¢ Ada o530 LS 0.9 8 A 2 (AR 538G S il Al
Me GLal® an e L 5 ) slacui 5 Sle sad lSii o5 R SR 550 lagadli julie daulas
DA s 55 slacid s Slaos )R (o 5l amy o 58000558 5340 Gl (658000 S50 6
via ey eyl dia Ll Lo 8 ol 3 Culle i pla )8 o oty gl ) LS G 5 2058 o
) 1) SR 5380 sl padls ¥ Jan ailealy pabiaia) 58 405 8 Gyl 3 1) iy B0 (i 438

LAY e Lo g R A

S g3y oha ) GALE g 13 30 AL ¢ Al (550 GRLE A3 5355 s adld palha F (g2

Gt 3 5 o o el Cusadiy 9 Sacd Slals i g SLa £ 4
JFA YYE /YAy Vidas a5 50
JJFAY o/yay CJORY C/OYY M
VALY VARR! VARZ CYYY o g gha

sl LS s adld ciliulaa
bl 3 ALK o5, i (g 5 ¢ /0 YO 5 /oYY Qi iyl 5 38 ) s 0 Gl le il
A s s 5 (e JLalE 5 /e P Congaciysh ) LAl (5 pm (Y AAA) a5 5 B lags i)

KW RUWCTRYIRS A RPRYIS St

Voo¥


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

O Ser 5 (5 5m y 3 585 UL 1 3 (sl a5 S (g 30 LS (M K g 5 sy 0

9 A slae Jaa b O QU g B L g Sle 1918 st e (bl g dnsilia
TR LT PR

Ldsin 7 ke danlio 3 s (39 41u slime Jaa Ly ik b 2 i € 5158 58 Jaa
G 2y 5a 3 yaa (i yh 3 5 1SS laae Jae 350 33 e (a8 3 a8k edel Causy laie
2l 1) Jne ol Ciilag dihiia JS slacud s Sle (5L sl & sle 5 8 50 YU i) Sy iy K]
Ao i Joan g7 slaie 550 Kaales Jae g3 0ol Sl S L e & s a ) dae 2S s
R i (5 e 5 40SE slae sladae L laciud 5 jSle (il 8 )58 Jae 3Lkl iny jiea (s j8 4S
Je i S dae 50 5l Sbose s Sle sl a5 Ylaal 25500 35 2 )3 8 Iy iae mhass
i) J& el i3

(ML ]

Gl gy 2 ) 5 (51 (slie 48 aad e LSS (Sl (50 sl g Sle Wi R Glie (o il
Cany (slaia 3 4S (I e 23 Gl 5 (Yoo 7) Tomn 8 5 TS (sl sl Sl Lag]
GOSES (5l AS Glsl b Lol cV o3 L L F Jilaa 5 Fe jlaa led et b caigla )
S8 i 50 o dleay i 0 slacud s Sl 5l (VL Guesy 5 sl R Glie iSha (sl la caiulie
Oloike oo s Sle sli R slie Gass YU di¥a ) S 4S aites aalee slaai S (5340 QA
o) sy Sle Sl (MR gua 4S ) geaty el Gl () 40 s25 B ma g pales slaai K 2l
LIV] e Gl (o2 383 Gl 3 02 (Sl
Goi bt ol iy Sle iR g o8 5 Cushay (Ll 8 e st Gyl ) leal Caa
s Y5 Oae e gl @b 4 G Gl e g e Gas YL Ay Gl o) ke il
s s she S e 5 s sk e Sl O ke (28 )8 Gle s Gl bl Sl o8
Gl i a5 ) e i (S 5 Gas it e ey Cal gl e (A8
4 el 3 odue slala je dille) (ol ) Gl S 2585 G 5 el W) ) e sadds (28 BB
5l Ul 1 eael oy il (Orimad Cand saal aa) i 5 3l QWIS A8 () elie Tayl (2500 s
g5 (B0 e 5 e )0 ) Ll e Mae LIS i g ol e 5 Bl e S Alie 5 (w2
G £ ) e 4 Sl (33 sl pe (IR (slie ag b dngi b5 20l @i g ) oe O icke
b 5 e e g 5 (s dla sk Ll Gl B8 oS g 0 ol e < Glsia

Al s e gl f g s 5ol

V. Broken Stick Y. Log series Y. Lacoul ¥. Freedman

Vobo


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

O Ser 5 (5 5m y 3 585 UL 1 3 (sl a5 S (g 30 LS (M K g 5 sy 0

£ 58 O i G sausha ) JALE 55 84S a8 e 2l lacud s Sla o5 8 4us 3550 2 g 5 (slaadli
Jasd (53 4a 38 | (g Bl Ganm 53 5 2 )8 ol 4y Sl ) sl o5 R 0l (s A
g e il gemdy 5l | (MacSida Tl i Jead 5025y g 55 O slaai K le) 3 5 2 e
OLi 1 YL iR gt YU sMi R slie i Gle 4y ol SS90 a5ay b Se 23 mig
YL g i asns bl o5 R Gl du s pe | GLESIS U s s aihie IS 0 45K 0518 L a8 0
22 i & A 5 2l dndla Jlale g 5,8 oS 150 L slaai 8 (5 o ) 4Sol 5 05 K O
s 2o L & (A 5 s o5 b8 o5 8 0 aijla cilalia 4y 5Lt os Kl 2 Hha (3 e
(s a8 a3 (meal ) S 3 At L 3) e S o i Nt (g3 3 3 S 11 Taiosa il
o5 R a0 1 MR sl Tow 85 la 5 TAY el Vsl ke JALE (WL (S5 dea
g 5 and oS aai & alaad (ysp Bl 1) S50 G iche 4S (e LS 05 8 3 aaa e 4
481, ke s slacudy Sl (St y sl (as )y ) Jeals il el (l Candd 4L S (i £
Gl ol i 3 (Yeof) Gadsd 5 JsSY )y i 2S e sl Hladl (Yeoy) K
OALE G caialy alaial 253 4y 1) i & G ks (08 a5 B 02l 5iA) gy gha
Gt (sl [0] dag Hslid s b glacudy Sle JiaS s Sl 5 b QLS a blase
5 Aol 1 U Cpyichn Csayghy LS 3o juala Gasd o ala L | mlB s D8 pals
Gricin b S a5 osthse gl o5 8 51T G Sl 5 00D aslSul o sl s e
Gl ) am ss gl o5 8 ) Yo SGLE V551 5 " mllial diile (e & 5 Canl (i Ha
S b ) oaal yy aLS aly LS 38 (i1 e U1 5 5a3 Jaw 8 (s (el a8 e Ll Hstha e
A | 610 K g 98 0l e 0 VL 28 e LA i gasha ) Al o5 8 0 i
slie G YU 5 cudle g Ol 2 Ciiillas 43S slhae Jae b G 2 o i€ s Ja
Jae () Gl ol @S glaae Jae L Jlaged Gt il caihaia JS 5 (500 (slaciud 5 Sle (sl &
) ealaial Jahuﬁgﬁé\)ﬁ\c\;j@x; 93 e 8 saldiul 3 ) g0 daala g \J@.&AJ\@&;}M;J\A
D5 el aS a8 e Al Lo 25 saalie 4BuSh slae )5 S e a0 )N e aila
IR b @i ot 5 (s o) Y] ol e ladi K (g i) 355 &) semty Ly 5 pga 551 S
R s a 35 Jae Ylaial ol citldas iy J&Y slags 5 4SS glae e 50 3l iz b

sl (e S yie i3 L 5 Jlasi K dae 30 3 Sabice

V. Cynodon dactylon X. Zostera noltii Hornem Y. Azolla filiculoides Lam.
¢, Chara vulgaris L. °. Myriophyllum spicatum L. 1. Chara vulgaris L. V. Lemna sp.
AN R4


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

O Ser 5 (5 5m y 3 585 UL 1 3 (sl a5 S (g 30 LS (M K g 5 sy 0

(Sparganium erectum L) 8 31> (La iu) e 5 G b )2 35a 50 (ALE s 8 w58 oy 2
Prunella vulgaris ,Verbena officinalis L). swa R 5 Sl jls Gjg 53 )y (i 2ea )3 (p Sk
Calamagrostis epigejos (L.)Roth., L., Plantago major L., Phalaris minor Retz.,

Cumaay ol Al 1y (Al 8 S (Juncus bufonius L., Cynoglossum officinalis L.,

Cad u.\,g\,) i) 930 sam LS

Potamogeton) O 3 23 2,215 G5l 0a sigin (Cynodon dactylon (L.) Pers.) 438 ¢G5
Chara « Myriophyllum spicatum L. ¢« Phragmites australis (Cav.)Trin. <«rispus L.
Plantago « Carex pseudocyperus L.< Zostera noltii Hornem.) X, ,I8 (vulgaris L.
s o) X0 ) Sl 8 cn S b s ) s K (Pulicaria dysenterica (L.) Brem. smajor L.
ol adhaia 3 YU A 68 saiaa L (gl &

%04Y G (Chara Vulgaris L.) ¢hla 43 abasi e o285 550 QbS50 (il g dayn G 5icin
dlaxd plai 5148 Cadly ey (iE 0 %0Y0 b (Azolla filiculoides svos Lam.) OF J) 3 35 ¢adi 5
%OY + 39 b 58 (Myriophyllum spicatum L.) s <l 51 Qb8 ¢ 5 IS 531 ) ol 81 slasd o 5ok
(Zostera noltii Hornem.) 42 by (il gy dayn (p S 5 2l 1) (il gy dea pd cp ik el g
2253 (bl ol 5 e 35 ) ISl 3 L 4S

A Uidigy dapd G yicke (S5 %) VO U (Sparganium erectum L.) 390 S8 G )
e K ddy il jla 1 (b gy a3 a ik (Mentha aquatica L) O 3 3 cd)a palaial o i
N a0 8 Ol 3 (RS0 030 Yo il el e 4S il ol Ly 85 das e (R 05 8 ()
ol o0l EAK ) ) & 53 s K alaad (33 53 (s

Cynodon ) .xi)s 4ihia cnl 53 500 Glacuds Sle g 53 1) 2a 0 (G i S sacush ) (LS
gl 13 1) a3 sha ) GLALS gy dem 3 Cp ke «Uidie %)MV L (dactylon (L.) Pers
Lo & laad 535 by ) ey 5 Cansl o5 8 (il 0 (81550 G352 oS (6 (i e K (B gy e 0 0
Wl ol y o5 R Cpl ol gy a3

@L’u
1. C. den Hartog, S. Segal, "A new classification of the water plant communities", Acta. Bot.
Neel, 13 (1988) 367-393.

2. M. Karami, B. Zehzad, M. E. Kasmani, "Dominant aquatic vegetation at Hashilan wetland",

Nat. Res. J., 53 (1) (2000) 79-85.
YooV


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

O Ser 5 (5 5m y 3 585 UL 1 3 (sl a5 S (g 30 LS (M K g 5 sy 0

i ) o ¢ L VU (8 sin g g 4l T g ALE uilish drals s AT o ol 5 iy 2 Y
ATENNY (VFYT) £5 7 o lad 0 ala (ol )

o8 ily i) (i IS Al (Ll LK a0 (o shiiln oli K G s]5S) dallhe 5 lulid o e g ¥
(OTVAY) 2gda (o

5. P. Lacoul, B. Freedman, "Relationship between aquatic plants and environmental factors
along a steep Himalayan altitudinal gradient", Aquatic Botany, Elsevier, 84 (2006) 3-116.

6. A. H. A. Khedr, M. A. El-Demerdash, "Distribution of aquatic plants in relation to
environmental factors in the Nile Delta", Aquatic Botany, Elsevier, 56 (1997) 75-86.

7. G. Bornette, H. Piegay, A. Citterio, C. Amoros, V. Godreau, "Aquatic plant diversity in four
river floodplains: A comparison at two hierarchical levels", Biodiversity and Conservation,
Springer, 10 (2001)1683-1701.

8. J. E. Houlahan, D. C. S. Finellay, "Effect of invasive plant specieson temprate wetland plant
diversity", Conservation Biology, Blackwell synergy, 18 (2004) 1132-1145.

FECOTAY) o) e Bl ol L) ¢ s S ol 68 ¢ ASa ) a4

10. M. Begon, J. Harper, C. Townsend, "Ecology, Blackwell Scientific Publications" (1990)
876.

11. A. E. Magurran, "Ecological diversity and its measurement", Croom Helm Ltd., London
(1988) 179.

12. Ch. J. Krebs, "Ecological Methodology", 2nd ed., Benjamin/Cummings (1998) 654.

e (o 93 5 oS ) L ¢ T j & s s S I slagd sy S8 ) 7 s g csdgial 7 Y

_(\ V/\/\)

14. N. McAleece, "Biodiversity Professional Beta", the Natural History Museum and the
Scottish Association for Marine Science 232 (1-3) (1997) 68-74.

15.J. A. Ludwig, J. F. Reynold, "Statistical Ecology", John Willey (1988) 67-103.

16. A. C. Kenney, Ch. J. Krebs, "Ecological Methogology Program Package", Version 6.0.
University of British Columbia.

A oy ¢t e ] s 5 33 i 5L g ol JLALE 2 55 5 i sl e (S 5 VY

O VAT e (s 5958 o8& cad ) i S

Ve OA


https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

O Sad 5 5 guim 355 ULE Ol e il a5 Sla g 30 JlE M R g 5 as) 0

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

\ dasancn
(AJAA Lo .L'\gc,\i) TSI s ( 1
Y darancn
A ) g GAISH 5 Ol le liad) g sSla (5 30 GRLE Cuad
| ole ol | ) g JES)
Alismataceae
) Alisma_lanceolatum With. PL.
A Alisma plantago-aquatica L. PL.
Apiaceae
Y Apium nodiflorum (L.) Lag. PL.
¥ Centella asiatica (L.) Urban. Euro-Sib.-Ir.-Tur.
b Hydrocotyle vulgaris L. Euro-Sib.-N. Medit.
7 Hydrocotyle ranunculoides L. f. PL.
v Bupleurum marschallianum C. A. Mey. W. Ir.-Tur.
Asclepiadaceae
A | Periploca graeca L. | Euro-Sib.-Medit.-W. Ir.-Tur.
Asteraceae
4 Eclipta prostrata (L.) L. Euro-Sib.-Medit.-Ir.-Tur.
\K Bidens tripartita L. Euro-Sib. (Medit.- Ir.-Tur.).
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| Pulicaria dysenterica (L.) Bernh.

| Euro-Sib.-Medit.-W. Ir.-Tur.

Betulaceae
'Y Alnus glutinosa (L.) Gaertn. Subsp. barbata Yaltirik. Euro-Sib.
"y Alnus subcordata C. A. Mey. Euro-Sib.
Boraginaceae
V¥ [ Myosotis palustris (L.) Nath. | Euro-Sib.
Brassicaceae
Vo Cardamin hirsuta L. Euro-Sib.-Medit. (Ir.-Tur.).
Ak Nasturtium microphyllum Boenn. ex Reichenb. Euro-Sib.(W. Ir.-Tur.).
Vv Nasturtium officinale (L.) R. Br. Euro-Sib.-Ir.-Tur.
Butomaceae
VA [ Butomus umbellatus L. [ PL.
Callitrichaceae
V4 [ Callitriche palustris L. | E. Holarctic
Caryophyllaceae
v+ [ Spergularia marina (L.) Griseb. [ Cosm.
Ceratophyllaceae
¥\ | Ceratophyllum demersum L. | PL.
Characeae
vY | Chara vulgaris L. | Cosm.
Chenopodiacea
v¥ | Salicornia europaea L. | Euro-Sib.-Medit.-Ir.-Tur
Cyperaceae
vY Carex diluta M.B. Ir.-Tur.
Yo Carex otrubae Podp. Euro-Sib.-Medit.-Ir.-Tur.
Yy Carex pendula Huds. Euro-Sib.-Medit.
Yv Carex pseudocyperus L. Euro-Sib.-Medit.-Ir.-Tur., N. Am.
YA Carex remota L. Euro-Sib.-Medit.
Y4 Carex riparia Curtis. Euro-Sib.-Ir.-Tur.
Y. Carex songorica Kar. & Kir. Ir.-Tur.
" Cyperus esculentus L. Pantr.
vy Cyperus fuscus L. Euro-Sib.-Medit.-Ir.-Tur.
vy Cyperus longus L. Medit.-Ir.-Tur.(Euro-Sib.)
v Cyperus rotundus L. Cosm.
re Eleocharis palustris (L.) Roem & Schult. Cosm.
Ye Eleocharis uniglumis (Link.) Schult. Euro-Sib.-Ir.-Tur.
v Fimbristylis bisumbellata (Forssk.) Bubani. Medit.-Ir.-Tur., Paleotr., Austr.
YA Pycreus flavescens (L.) Reichenb. Euro-Sib.-Ir.-Tur.-Pantr.
ra Schoenoplectus lacustris (L.) Palla. Cosm.
¥. Schoenoplectus littoralis Schrad. Paleotr.
Al Schoenoplectus mucronatus (L.) Palla. Cosm.
Equisetaceae
\A Equisetum palustre L. PL.
\Al Equisetum ramosissimum Desf. PL.
Haloragaceae
¥¥ Myriophyllum spicatum L. Borealo-Trop.
¥o Myriophyllum verticillatum L. Borealo-Trop.
Hydrocharitaceae
¥7 Elodea canadensis Michx. Origin N. Am, naturalised in
Europea and Afr.
v Hydrilla verticillata L. C. Rech. Euro-Sib.-Ir.-Tur.
¥A Hydrocharis morsus-ranae L. PL.
Hypericaceae
¥4 | Hypericum perforatum L. | PL.
Iridaceae
&+ | Iris pseudoacorus L. | Euro-Sib.-Medit.-W. Ir.-Tur.
Juncaceae
LA Juncus acutus L. PL.
LA Juncus articulatus L. Cosm.
oy Juncus bufonius L. Cosm.
o¥ Juncus effusus L. Cosm.
\ . ? .



https://ndea10.khu.ac.ir/jsci/article-1-1396-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

OISt g (5 guin 53 59 UL

Q) e Gl Cud g Slo (5 50 JALE IR g 55 as )

L Juncus heldreichianus Marsson ex Parl. subsp. orientalis Snoge. Medit.-W. Ir.-Tur.
o7 Juncus hybridus Brot. PL.
oV Juncus inflexus L. Cosm.
oA Juncus maritimus Lam. Euro-Sib.-Medit.
o4 Juncus minutulus Albert & Jahandiez. ilrl;(];—&b.—Medlt.—Ir.—Tur. Saharo-
§. Juncus rigidus Desf. Euro-Sib.-Medit.-Ir.-Tur. Saharo-
Arab.
Lamiaceae
7 Lycopus europaeus L. Euro-Sib.
7Y Mentha aquatica L. Euro-Sib & Cult.
7Y Prunella vulgaris L. Cosm.
Lemnaceae
7¥ | Lemna gibba L. Borealo-Trop.
7o Lemna minor L. Borealo-Trop.
77 Spirodela polyrrhiza (L.) Schleiden Borealo-Trop.
| Lythraceae
| #V | Lythrum salicaria L | PL.
| Nymphaeaceae
7A Nymphaea alba L. Euro-Sib.-Medit.-Ir.-Tur.
74 Nelumbium caspicum Eichw. S. Asia. & N. Austr.
| Onagraceae
Vs Epilobium hirsutum L. PL.
\A Ludwigia palustris (L.) Elliott. PL.
Papilionaceae
vy Trifolium angustifolium L. Euro-Sib.-Medit.-W. Ir.-Tur.
vy Trifolium repens L. Euro-Sib.-Medit.-Ir.-Tur.
| Plantaginaceae
[ V¥ [ Plantago lanceolata L. | Cosm.
| Poaceae
Vo Aeluropus littoralis (Gouan) Parl. Medit.-Ir.-Tur.-Saha-Arab.
Ve Agrostis tenuis Sibth. Euro-Sib.-Medit.
vy Arundo donax L. PL.
VA Calamagrostis epigejos (L.) Roth. PL.
va Catabrosa aquatica (L.) beauv Ir.-Tur.
A Coix lacrima-jobi L. Native of Tropo As.
A Hordeum marinum Hudson. Euro-Sib.-Medit.-Ir.-Tur.
AY Hordeum murinum L. Euro-Sib.-Medit.-Ir.-Tur.
AY Paspalum dilatatum Poir. Native of S. Am.
AY Phalaris minor Retz. Medit.-Ir.-Tur.
A Phragmites australis (Cav.) Trin. ex Steud. PL.
AF Polypogon fugax Nees ex Steud. Cosm.
AV Polypogon monspeliensis (L.) Desf. Cosm.
Polygonaceae
AA Polygonum hydropiper L. PL.
A4 Polygonum lapathifolium L. Euro-Sib.-Medit.-Ir.-Tur.
4. Polygonum persicaria L. Euro-Sib.-Medit.-Ir.-Tur.
4 Rumex crispus L. Euro-Sib.-Medit.
ay Rumex pulcher L. Euro-Sib.-Medit.-Sah-Arab.
Potamogetonaceae
ay Potamogeton crispus L. PL.
a¥ Potamogeton lucens L. Euro-Sib.-Medit.-Ir.-Tur.
s Potamogeton nodosus Poir. il;rrlo—s1b.—Med1t.—Ir.—Tur., Afr., N.
ar Potamogeton pectinatus L. Cosm
av Potamogeton perfoliatus L. Euro-Sib.-Ir.-Tur., N. Am.
aA Potamogeton pusillus L. Euro-Sib.-Ir.-Tur., Afr., N. Am.
| Primulaceae
[ %% [ Samolus valerandi L. | Cosm.
| Ranunculaceae
[ Y+« [ Batrachium rionii (Lagger.) Nym. | Medit.-Ir.-Tur.
\ERA
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\ Y | Batrachium trichophyllum (Chaix.) Bosc

h.

Cosm.

\+Y | Ranunculus constantinopolitanus (DC.) dUrv.

Euro-Sib.-Medit.-Ir.-Tur.

\+Y | Ranunculus dolosus Fisch. & C. A. Mey.

End.

\+¥ | Ranunculus muricatus L.

PL.

\+& | Ranunculus ophioglossifolius Vill.

Euro-Sib.-Medit.-Ir.-Tur.

\+? | Ranunculus repens L.

Euro-Sib.-Medit.- Sah-Arab.

\+V | Ranunculus scleratus L.

Euro-Sib.-Medit.-Ir.-Tur.

Ricciaceae
\+A | Ricciocarpus natans (L.) Cord. Cosm.
\+4 | Riccia fluitans L. Cosm.
Rosaceae
AR} Potentilla reptans L. Euro-Sib.-Medit. (Ir.-Tur.)
Rubiaceae
Y)Y | Galium humifusum Bieb. Medit.-Ir.-Tur.
Salicacea
WY | Salix alba L. Euro-Sib.-Ir.-Tur.-Afr.
WY | Salix aegyptiaca L. Euro-Sib.-Medit.
V¥ | Salix excelsa S. G. Gmelin. Euro-Sib.-Medit.-Ir.-Tur.
Vo | Populus caspica Bornm. Euro-Sib.-Ir.-Tur.
Salviniaceae
\\? | Salvinia natans (L.) Allioni. PL.
VY | Azolla filiculoides Lam. PL.
Scrophulariaceae
A ‘ Veronica anagallis-aquatica L. subsp. oxycarpa. | Cosm.
Solanaceae
ARR ‘ Solanum dulcamera L. | Euro-Sib.-Medit.-Ir.-Tur
Sparganiaceae
Y+ | Sparganium erectum L. Euro-Sib.-Medit.-Ir.-Tur.
Typhaceae
1YY Typha latifolia L. Borealo-Trop.
\YY | Typha laxmanni lepech. Euro-Sib.
\YY | Typha minima Funck. Euro-Sib.-Ir.-Tur.
Verbenaceae
ARA4 | Phyla nodiflora (L.) Greene. | Medit.-Ir.-Tur.
Zannichelliaceae
AT ‘ Zannichellia palustris L. ‘ Cosm.
Zosteraceae
ARA4 ‘ Zostera noltii Hornem. ‘ Euro-Sib.-Medit
Vo FY
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