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Abstract

Background and Objective: The aim of this study was to investigate the relationship between
vegetation and soil factors on the shores of Bandar Deylam located in the Persian Gulf. This area is
part of the Gulf-Omani vegetation area and has received less attention.

Material and Methodology: Plant types were distinguished by physiognomic methods and vegetation

sampling was done in 120 plots (2m2) by calculating of vegetation cover. Two ordination techniques
including de-trended correspondence analysis (DCA) and canonical correspondence analysis (CCA)
were applied to examine the relationships between vegetation and edaphic factors.

Findings: Six plant types according to dominant species were Halocnemum strobilaceum,
Halocnemum strobilaceum - Plantago cylindrica, Halocnemum strobilaceum - Aeluropus lagopoides

near ebb and flow region of sea and Gymnocarpos decander - Platychaete mucronifolia, Halothamnus
iranicus - Astragalus fasciculifolius, Arthrocnemum macrostachyum far from sea cost. In each plant
type soil sampling was done by digging five profiles randomly. Finally, 66 species representing 22
families were collected. The largest families were Poaceae, Asteraceae, Chenopoiaceae, and
Papilionaceae, representing 16.7%, 13.6%, 10.6% and 10.6% of the total flora, respectively.
Vegetation was classified using two-way indicator species analysis (TWINSPAN), thereby producing
four vegetation groups that were linked to habitat types.

Discussion and Conclusion: According to results total variance in vegetation was 6.11 and the first
two canonical axes accounted for 34.9% of the community-soil factor relationship among plant
groups. As identified via CCA, the main gradients were Co3/HCo3 and EC, Gypsum and elevation
that associated with soil texture remarkably.

Keywords: TWINSPAN, Soil factors, Halophyte, Persian Gulf.
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Figure 1. Location of the study area in the north of the Persian Gulf

SLE ot (plooa® 5 (S5 o pite o 4385 Sl o
4o S cail abges jo 50 .(V0) wias bl T cy
Slogas g (Sl g () b 9m239) (5 kg 0d by
osslS sghotl e 13 EC PH s 5 s
GBC Integra Joo ICP olScws b S § pgo juio cpuinn
5 Sl w0k Sl b (i jlee by, 4 I sl XL
S5 ogy BP9 b Sllgw 5 (5 Sl b9, 4 Sl S
Sy gy Jlosle liee s (555 03Il wpawlalges
ool b s o gl el sy (sl g, LS 5 S
el plgie 4 o1 (aSlo 5 oaal ety O o 50 GPS
Lo 4y g5lwoslol 5l ey Wmosls o aid )8 Lo oo
1, TWINSPAN s, 51 5 ol PC-Ord s 53l

s~ DCA o9y 3ot eolaiwl LS ibg ganmails

9,
ool ulwl o asllas )50 cogaze LS o ypd
Pl ot b Glaw 3b g g dibie 5l Gl
5 SIS os, b ol iy syl kel i S8
PLS w5 2 50 .28 )5 el Siletun  (Sola o
Sodan e Ve alol Ly gpte Ve o Sl ds
D238 e M Ve ISl pa ek 50 g ah i
1) 2L Glacad ;0 (OVF) (ompe e 90 I VY legozs
O o 3 wad @Bly (bl 0jee (ML T (alS o o
SE sl paigai gl 5 oud S 0 (LS by ao )
Ol 3550 5 Sl (Bolai jsb 4 Oy iy (BLS i 2 50
olass gaomme ;0. 040 5 i S (gl pdigad Jome lais 4
G0 ymasiged Guae o oolal (5l paised (sl by Y

pasilw A0 i dl Gl glgoaisy ) Goc 4 a4z L SI>



% e (PLS GWog ) S j0 S yige b (Fig B owir

I.  Halocnemum strobilaceum (Pall.)

I1. Halocnemum strobilaceum — Plantago
cylindrica (Forssk.)

I11. Halocnemum strobilaceum
Aeluropus lagopoides (L.)

IV. Gymnocarpos decander (Forssk.)
Platychaete mucronifolia (Boiss.)

V. Halothamnus iranicus (Botsch.)
Astragalus fasciculifolius (Boiss.)

VI. Arthrocnemum macrostachyum
(Moric.)
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Table 1. Mean of measured parameters among plant groups
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Figure 2. Plant groups separated using TWINSPAN method
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Table 2. Gradient length and eigenvalues of axes in DCA and CCA
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Table 3. Monte Carlo test (correlation of species and environmental factors)
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(Pl (g, JSE g Iy opdle L(VF) wil o e
i d9ga Lo oy S 5 po (alS slwoys 3 5 puis
oo plovl Slallae aib oo 2Kty oyl po 00isS LuSaie
P o5 S aas o plti -l Jole s o
o= @S S5 0y e o i Chenopodiaceae
OA) b lymmo Jolgu 0 ol gl (YY) o s bl
4 A ol oad (3,155 (V) s sbs Jole aibie 4

5 Asteraceae Poaceae sl oo, 5« —lgld

G5 4 g Sy
adbie ) (a5 (g an 3855 (ol 50 adlllas 5 )90 adlate
sl (23515 5 08 b (S5L L (Sles - S o)
Ot & 2l o0 a2lge D (SVsb (SiS 0595 5 Vb sles
Al S (1 Y0 vga5) slwlis 5,50 slaaisd Ll Lo
23,00 g oul ol dalaie jo &S 0)90 ;o ladd 4 witus
L yae (5L oS ol bl jo I Laay) S80S (oo
) 059 Ql)_gj &lo ‘5>\53 50 (V)] ouds QL.J Candg )i

Ored 4 laade 5 g LI 5 Sble 4 5 SLle adlate



$0 e (PLS GWog ) S j0 S yige b (Fig B owir

9 02 sle oLy b cow g oad g9,5 by Jolu 5l aS
Halocnemum sy > g 4565 Lgs ols 1,3 Lo suad o

Lo e Jl pgo o yo .03l Strobilaceum

Plantago 4 .0, Halocnemum strobilaceum
s GlaS3 a8 ol pgs e LSS 565 cylindrica
L awle (ylime ol il ()sa> Lo 5 (Y0)oo0 oo e 5 |,
Halocnemum s s 50 sl oy slay95 51 s 590
Aeluropus g0y o Jle 45,5 Strobilaceum
0391 yLeodiS 05 5l a5 wab e pge e 4ieS lagopoides
Coibld a5 (YF) el oty 3,m0 C4 slacidglls alox 5l 4
bylyl ol Powlbo i gladiss jpax o )ls adsle wlys
bl gl Bl Jolga il 0 45 a0 lis 1) (anome

OF) sl oads 5,155 o
9 jrlosio WalS' (oo S8 ey £li5)] Jale cpgo 095 5o
= Ol ot 5 btz laaiss jlas 555 oo wiy usb,
s Ferula stenocarpa (Boiss. & Hausskn.) « s
4>y bl 4S5 0,5 o Ll Periploca aphylla (Decne.)
Arthrocnemum a8 e e o5 ol o
oly! o Arthrocnemum > .co.l macrostachyum
Bble (s laxil 5 039 glaswis ;o o)ls 1, 4 (e LS
09 Hga 48 LB S 0929 (YY) sl o)l p) ogi>
Sl S gl o 45 ol oas Eal o ls o o 1, Oli,S
=il a5l VL g polie ol (ol 09 o Dl S 4
5 6o Sl Lo a3l gl )] (il U ooy S5 pla
S Jlogsd sy i oo LS S & sy ]
agi ol mals 3 S o (Jlosls g awle a3l
Slog)S )3 357 ge slaaish slaxi p Ayl 4z (sl (595
S8 3529 L jd s 09,5 )3 098 00 00933 ez I g0
ity 2l oshs g 035 Gl 5 ys-d ke o
a5’ el Halothamnus iranicus b, s> 465 L ol

— ol 2 Astragalus fasciculifolius Jl.a> 455 L

Ll asels Halothamnus s calise sla 4548 .0l

3 Glogms 511y iz cpl sboaisd jLazsl sl . ls oxg

5 obeasS iy jea> ool 43,5 |3 Chenopodiaceae
o3gaze (pl yiion Sl Jol>  wlS 0,0 it slaaiss
Ol e e lad i (o) L8 S o9 bl 4 S
aalllas 590 dibate Slelis )| b by asl> 5l .asb oo o9
0955 50 20 0929 (LS by (sl Al slaygaze
50,5 ool w0isn GBLS 51 5 ks 13, &ile VU (5,95 sl
LS Gl 455 )ls g oog logs (655 ST 4 £95
b a5 asl oo K S 9 Vb (5,98 4 pylie Allosi>
et ez (V) gl cddlle Loy, o ulie

Lol 438,518 0SB 590 (V) Shad Jolgmr 5 (V)b 0
Wlwaz bocee «Jsl 05,5 10 BLS idsy i slaaiss
48 (Sl Jead ogazme jsb 4 Sy glaaisS 5 wiily o
sl e LS (Sl (sl e 4y S a5 5,5
slacddla plyic 4 ls 455 5l (6 (nl 45 Wigd oo 0l
S5 9 L yd 4 (09 S0 (TY) Mg oo (S5m0 SIS
WS ezge b slacs 4 o g )0 Slb >
P45 57 A 09D os (5 9 oy (darme slaygaze
Halocnemum strobilaceum a5 Ly Jolow oo
S it a8 5 ol o 1 gk 90 L g 3 e o0
B (590 e Cenglie Ly sladisS byo (sae g )0
Beta vulgaris

(L) Aeluropus lagopoides

Suaeda . Frankenia  pulverulenta (L)

eledsss joa> aigd e sas @Qyptiaca (Hasselq.)
o> 3l sla 45 s Halocnemum strobiaceum Ly
2045 Siud oge S yiin yolie Salsola 4 Suaeda sls
5 o S Jlod jo 3855 (0l )0 (o) 2 950 allate
Ve ) SmsS oo « OB gl ogiz )3 Jh3 Jolgw
saalie JB () Lkl (o552 Jolg 5 (V) Ol e Joloms

bls S i 45,5 Halocnemum strobiaceum ..l
Ol 4l 5l GLlE ¢ S s S YU el llo H90
ST Slogai (YT AP YY) wll oo Sles mds U Jlo
09,5 ;o el Cdlae ol Wse 35 CCA s LS sloaiss

S ol e ii ) b 5l e o dus (g o0 S




ohes 5 5o

VP oloold po IYY 0 loud cCamn § bauxo (55919555 g pole 144

5 8,5 alols L Chenopodiaceae o5 slaass g
Sl e Sl gals o Jds 5 ol e il Ly

ilos (o)
S IS e 5 2l wsyed Jole aw e (LS o
2ilge (B Slelaizl il 5o sla Sy (n et
5 LosslS Gl b 1) (Sor [ yiien 590 (YT YY)
2 bl Gyere 5y nl 5l s wese ol S slapss]
arblo 50 il 5 gatl § (e widl ] gyl 4 ST
| OV L W FROL MRS U g P
3 dwbe mpew RIHEIL addllas 550 adlaie jo gl Rl
Gzl 55 Canlosgs ol e T S Gliee ialdl g S
Jolge 5l il oo b0 bl o glis )| Jale oS 505 paseiee
Stipa s aslb alS slaass ST, She sl
2 Al se odds esalive 3, sladssS S 9 CAPENSIS
iz 5 bl aals gygloly g 00,5 ak, it lall
| e (S by g ae Jelse alal) (69)l50
KX olid Gaios oyl C"L"‘ AYF Y0) ols vl lis 0e5
SR e 9 & Olee wsopd (b gyl Jlalge oS
RS sy g5 9 LaisS (S b by, (Sen g
I el Gyl Wil oo S sla Sl aims o LS
ol ((FP) asS il SLlo ble o alS malyz 56
ool mls el el Glaplle o g geoge
i Jelee ple QT LS 5o Wb Ll asl asils glaas
GladisS b e oS axg s8 e gail 5 e
Sbocdl JiS5 5 b cow 1) gheaS 5 sl
&9 ekl 5 eelel G Sl 1y (P )ask o
ot Jole Sl o ls () o Slas 5 S 5 ¢ alS sy
pY @l yolie g Ol @ s (e g 6,055 g 39is 5o
Jele 51 e (3, 526 42 995 45 (YA) o (b yna oS sl
B oot yolie Cand g oS5 g wibie Sl Sng aee
00iiS o ole (gumy Dy )0 pgigiie 5 peedS pad
50 lae ol @ azgi (1) 35 il alS sloaisS mje
el S olend oS5 L 6yed a5 Sl Coeal >

6°l€.} M L@‘j GL"’Q}‘.—;] 9 LQQ%.‘{[S ‘le;u C)La‘ Q‘}.:.a

Sl 00 5135 (635 50 Slowl 5 5laa8 Lot 3blie b s 3
ol ) it s i ol 50 anlllae 840 dllate a5 (YO)
Halothamnus > cilize sleassS asb oo 0 s
9818 eolil 9550 Bl slodmle Conti (sl asils o0
S5 b asss (ml aeas o (LA 8 Baos cnl s (VA
Tz ) Sew SB 5 a0 (i (5 e (Ko anle
Cpmd SeiS g oo (ml jslome Bblie w3 Sday o o
9= e oaline oo (nl )0 ook WSy 5 prles laaisS
Stipa capensis (Thunb.) 4 olys o LesT ales 3l a5
Carthamus Centaurea bruguierana (DC.)
5,5 o Lzl OXycantha (M.Bieb.)

3 et MalS oladS ) &g oS &S ule p)lez 095 5
e ol )0 ole 4sS b ol ot coge el lles S
Ol adez hasls Jale cnl b g )ls oo alal) o575 5 13
Gypsophila obconica dluss ase5 4 o)y (oo b 4565
CCA Jsgei 5 (YY) 0iS o 03, dusle (53, 52 45 8,5 oLl
laasss 5 asss (mlaS aad e LS 5 ol GBS
Platychaete

s Gymnocarpos decander

olts 75 g amle U 1) (s i Siwen Mucronifolia
, Gymnocarpos decander glascs s ass8 .aiasase
5 Sl sLaSLE 5y o Ll Gl g bl
Gblis jo aisS cul e 45 S o 0 (Sl sloo,o
aiss pylaz 09,5 )0 (V) Cawl 0l ()15 (b (25
Anabasis setifera (MoqQ.) alex> i 5,500 Uiz
Zygophyllum 4 Lycium shawii (Roem. & Schult.)
4565 0 6l ol e eUrypterum (Boiss. & Bushe.)
2 dg9>g0 sladisS 5| G olye 4 Lycium shawii
g L) couloads e oS ol slacybly
Ol a8 dy e Sl 4 CasS Jolse 4 s allaie (SO0
wdls jpa ZusS b slagbly ;o alie ulpb o aiss
5 Asteraceae Poaceae o, s ;| calize slaasss .oib
sleasss o sob; cols guass ol o Papilionaceae
s adhaie (YY) o)ls s adlaie )0 0,5 dw oyl 5l 95250

97l 5heals )18 o) gl Jolgms sl aAlali b g olis 5,0 50



Y

e (BLS Glrog,F SUSE )0 S e b (SHo (B r i

10.

11.

12.

13.

Asri, Y., Hamze, B., 1998. Vegetation
of halophytes on Garmsar station.
Research and construction, 44: 100-
104. (In Persian)

Motamedi J., Alizadeh, A. Alemzadeh
Gorji, A., 2015. Effect of vegetation
patches as microhabitat on changing
soil properties (Case study: saline
rangelands of Tez Kharab in Urmia),

Journal of Range & Watershed
Management, 68(1), 149-158. (In
Persian)

Parihar, P., S. Singh, R. Singh, V P.
Singh, S M. Prasad, 2015. Effect of

salinity stress on plants and its
tolerance  strategies: a  review.
Environmental Science and Pollution
Research, 22 (6): 4056-4075.

Rogel, JA, Silla, RO., Ariza, FA,
2001. Edaphic characterization and soil
ionic composition influencing plant
zonation in a semiarid Mediterranean
salt marsh. Geoderma, 99(1-2): 81-98.
Abbadi, G. A., El Sheikh, M. A., 2002.
Vegetation analysis of Failaka Island
(Kuwait). Arid Environments, 50: 153-
165.

Monier, M., El-Ghani, A., Waffa, M.,
2003. Soil-vegetation relationship in
costal desert plain of southern Sinia,
Egypt. Arid Environments, 55: 607—
628.

Bonis A., Bouzille, J. B., Amiaud, B.,
Loucougaray, G., 2005. Plant
community patterns in old embanked
grasslands and the survival of
halophytic flor. Flora, 200(1) 74-87.
Mohammed, B., Sen, D. N., 1989.
Germination  behavior of some
halophytes in Indian desert. Indian
Journal of Experimental Biology, 28:
545-567.

Sy 01, ;986 pl Cosal £oog0 (pl 45 BB o (yLiS

A..S@ UL"’ 03 r:bu‘

B ol SLLI L) a5 aas e olis Guiod ol mls

b sleaizlo b Ly Ol 5l Jol> ()90 4l cpl 40 saes

G Jole L YL (Sen lils sloaiss 4y amgr oS
4 9iS ) syrge ol bl i, adllae xS bl

5 Foiehe 655 Az 4 Wl e 8 e, Bads 0 ehg

Dgds ke dioy (pl 4o (g0,

References

1.

Boer, B., 1996. Plants as soil indicators
along the Saudi coast of the Persian
Gulf. Arid Environments, 33: 417-423.
Moghaddam, M., 2005. Ecology of
terrestrial plant. University of Tehran
Press, 702p. (In Persian)

Austin, M. P., 1968. An ordination
study of a chalk grassland community.
Ecology, 56: 739-757.

Hoveyzeh, H., 1997. Investigation of
vegetation and ecological
characteristics of saline habitats on the
outskirts of  Shadegan  wetland.
Research and construction, 34: 27-31.
(In Persian)

Mohajeri Borazjani, S., Jafari, M.,
Heidari Sharifabadi, H., Azarnivand,
H., 2004. Investigation of the
relationship between saline vegetation
of Bushehr province with water table
depth and salinity factors (Case study
of Mirmohammad Ahram region). 3™
national conference on rangeland
management, Tehran, Iran, 532p. (In
Persian)




NULSEEFC L

VBT olools yo IVY o5lods o § bnzeo (55909355 g pole $A

22,

23.

24,

25.

26.

27.

28.

29.

altitudinal in south-west Saudi Arabia.
Arid Environment, 38: 3-13.
Wards, D., Olsvig-Whittaker, L.,
Lawes, M., 1993. Vegetation-
environment relationship in a Negev
desert erosion cirque. Vegetation
Science, 4: 84-95.
Ahmadi A., Zahedi Amiri,
G., Mahmoudi S., Moghiseh, E., 2007.
Soil-Vegetation  Relationships  in
Saliferous and Gypsiferous Soils in
Winter  Rangelands  (Eshtehard),
Iranian Journal of Natural Resources,
60 (3): 1049- 1058. (In Persian)
Matin, M., Saeidfar, M., 1996.
Evaluation of the effect of soil and
groundwater depth on the
establishment of some saline species,
2nd National Conference  on
desertification and  desertification
control methods, Kerman, Iran, (pp.
112-114.). (In Persian)
Kothe-Heinrich, G., 1993. Revision der

Gattung Halothamnus
(Chenopodiaceae). Bibliotheca
Botanica Bd. 143, (p.101-112)

Schweizerbart, Stuttgart.

Vaziri, A., Motamed, N., Abbasi, A.R.,
Yazdani, B., Niknam, V., 2011. Aging
and some physiological and
biochemical characteristics of two
Aeluropus species. African Journal of
Biotechnology, 10(69): 15616-15625
Mozaffarian, V., 2010. A dictionary of
Iranian plant, Names. Latin, English,
Persian. Moaser press, 671p. (In
Persian)

Frettag, H., Atamov, V., Cenit, E.,
Aslan, M., 2009. The genus
Halothamnus  Jaub. &  Spach
(Chenopodiaceae) in Turkey. Turk
Journal of Botany, 33: 325-334.
Allahdou, M., NouriSadegh, A.A.
Mohamadi, M., 2012. The study of

14.

15.

16.

17.

18.

19.

20.

21.

Moghaddam, M.R., 2009. Range and
range management. Tehran University
Publication, Tehran, Iran. 470p. (In
Persian)

Rogel, JA., Ariza, FA., Silla, RO.,

2000. Soil salinity and moisture
gradients and plant zonation in
Mediterranean  salt  marshes  of

Southeast Spain. Wetlands, 20(2): 357-
72.

Asri, Y., 2004. Flora, Life Forms and
Chorotypes of Plants in the Kavir
Biosphere Reserve. Journal of Science
and Technology of Agriculture and
Natural Resources, 7 (4): 247-260. (In
Persian)

Abdel-Bari, E.M., 1999. Additions to
the flora of Qatar. Qatar University
Science Journal, 17; 303-312.

El-Bana, M.l.,  2006. Floristic
composition of a threatened
Mediterranean sabkhat of Sinai. In:
Khan, M.A., Boer, B., Kust, G.S,,
Barth, H.J., editors. Sabkha
Ecosystems: Volume II: West and
Central Asia. (pp. 155-162), Springer,
Dordrecht.

Abu-Ziad, M.E., Mashaly, I.A., Torky,
M.M., 2008. Ecological studies on the
aquatic vegetation in North East Nile
delta, Egypt. International Journal of
Botany, 4(2): 151-163.

Akhani, H., Ghorbani, M., 1993. A
contribution to  the  halophytic
vegetation and flora of Iran, In: Lieth,
H., AIMasoom, A.A., editors. Towards
the rational use of high salinity tolerant
plants: Vol 2: Agriculture and forestry
under marginal soil water conditions.
(pp. 35-44.), Springer, Dordrecht.
Hegazy, A.K., El-Demerdash, M.A.,
Hosni, H.A., 1998. Vegetation, species
diversity and floristic relations along an



https://www.sid.ir/en/journal/SearchPaper.aspx?writer=148357
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=34883
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=34883
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=163737
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=195962
https://www.sid.ir/en/journal/JournalList.aspx?ID=3940

$q e (PLS oy F S j0 S Hige b (She B i
between soils and sagebrush-dominated Flora, biological form and the
plant communities of northeastern chorology of plant covering in Sistan
Nevada. Soil Science Society of region— lran. International Research
America Journal, 54: 902-910. Journal of Applied and Basic Sciences,

35. Martens, S. N., Breshears, D.D., 3(S): 2567-2571.

Barnes, F.J., 2001. Development of 30. Suleiman, M.K., Bhat, N.R., Jacob, S.,
species dominance along an elevational Thomas, R.R., 2011. Germination
gradient: population dynamics of Pinus Studies in Lycium shawii Roem. And
edulis and Juniperus monosperma. Schult. Agricultural Sciences, 7 (1):
International Journal of Plant Science, 26-28.

162: 777-783. 31. Moradi, G., Marvie Mohadjer, M.R.,

36. Ayyad, M., 1976. The vegetation and Zahedi Amiri, G., Shirvany, A,
environment of the western Zargham, N., 2010. Life form and
Mediterranean coastal land of Egypt. geographical distribution of plants in
IV. The habitat of non-saline Posthband  region, Khonj, Fars
depressions. Ecology, 64: 713-722. Province, Iran. Forestry Research,

37. Sala, O.E, Lauenroth, W.K,, 21(2): 201-206.

Golluscio, R. A., 1997. Plant functional 32. Kamal, H.S., Ali, A.E., Mohamed
types in temperate semiarid regions, In: T.M., 2008. Vegetation analysis of
Smith, T.M., Shugart, HH., some desert rangelands in United Arab
Woodward, F.lI. (Eds.), Plant Emirates. Middle-East Journal of
Functional Types. (pp: 217-233), Scientific Research, 3 (3): 149-155.

Cambridge University Press, 33. Abdel-Razik. M., Abdel-Aziz, M.,
Cambridge. Ayyad, M., 1984. Environmental

38. Sperry, J.S., Hacke, U.G., 2002. Desert gradients and species distribution in a
shrub water relations with respect to transeci at Omayed (Egypt). Arid
soil characteristics and plant functional Environment, 7: 337-352.
type. Functional Ecology, 16: 367-378. 34. Jensen, M.E., Simonson, G.H.,

Dosskey, M., 1990. Correlation




