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of halophyte species in the exploitation of water resources and saline lands.
Salicornia spp. are annual coastal herbaceous plants and grow in colonies in salt
marshes and seashores, especially in the mouths of rivers and waterways. Salicornia
has a wide variety and distribution in many parts of the world, especially in Iran.
Kal Shore River in the south of North Khorasan province is one of the areas where
Salicornia plant grows with a spotted distribution pattern, and it has received less
attention in scientific sources. This research was conducted in 2018 with the aim of
investigating the ecology of the natural environment and the growth status of
Salicornia in this region.

Methodology: The studied area located about 35 km east of Esfrain, along 5 km
from the edge of Kal Shore river, which according to Dumarten's climate
classification is part of dry areas with an average rainfall of 186 mm and average,
minimum and maximum temperatures of 15.4-17.6 and 42.3 degrees Celsius, the
average relative humidity is 46% and the average evaporation and transpiration is
2400 mm. The measured components include determining associated species, water
and soil salinity changes during the growing season, physical and chemical analysis
of water and soil during the flowering stage of salicornia, recording the phenology
stages of salicornia, determining the amount of absorption of elements and the
quality of fodder, and measuring production. Wet and dry mass in one square meter
plot was at the time of salicornia flowering.

Result: According to the meteorological statistics, the amount of precipitation in
the area of Kal Shore in the year leading to the time of the study is 318 mm, which
is twice the long-term average, and this condition has a positive effect on the
establishment and growth of Salicornia. Based on the analysis, the soil sample of
Salicornia habitat has silty loam texture, pH 7.7, chlorine, calcium, magnesium, and
sodium levels are 1812, 54, 256, and 1550 meq/l, SAR 124, and salinity level, EC
84 to 175 dS/m. The salinity of Kal Shore water varies from the beginning of
Salicornia germination (18 dS/m) to the ripening stage (110 dS/m) and has an
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increasing trend. The germination of Salicornia in the region is in late March,
flowering is in late August to September, full ripening in November, seed shedding
continues until December, and its growth period is about 8-9 months. Average dry
matter was 2.8 and wet matter was 11.5 kg per square meter. The accompanying
species of Salicornia are mainly bushes Halocnemum strobilaceum and Tamarix
sp. Based on the dry matter analysis at the time of flowering, the average amount
of elements in the plant sample is nitrogen 1%, phosphorus 0.15%, potassium 0.7%,
magnesium 0.67%, calcium 0.42%, sodium 10.64%, chlorine is 21.3% and in terms
of fodder quality, crude fat is 1.55%, protein is 6.28%, and ash is 60.5%.
Conclusion: Based on this study, Kal Shore Esfrain in the northeast of the country
is introduced as one of the growing areas of Salicornia. The results showed that
Salicornia can complete the phenological stages in very high water and soil salinity
conditions and have a good biomass. Due to its high ash content, Salicornia fodder
is limited for animal feeding and should be combined with other sources of fodder
in animal feeding rations. From the point of view of protection and environment, in
areas where it is not possible for other species to establish and grow in terms of high
salinity, the role of Salicornia is very important in the stability and balance of the
growth environment and carbon deposition by creating suitable vegetation and
absorbing elements.

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Cite this article: Bozorgmehr, A., H. Asgari, M. Farzam, Gh.H. Ranjbar, 2023. Autecology of Salicornia europaea
L. along the Kal Shore river in Esfarayen. Journal of Rangeland, 16(4): 796-814.

@ @ © The Author(s). DOR: 20.1001.1.20080891.1401.16.4.10.8
BY Publisher: Iranian Society for Range Management

Y4y


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Yorh—eAR) i gl LS 3

TEVF-B4YR 1 Sy Sl LLE

el ol yol JU a0, aubils 4o (Salicornia europaea L.) Lo yeSdlu (60,8 wllipgs

" iy cpmaxode ol 58 dazmo T (6 yFame Lo yoos ey e

@bl lpl (S (GBS b sl g 65,9laS pale olRiils (gylorsul 5 &S el (obybls (5558 semiily (Jotue odiwug )

al_bozorgmehr@yahoo.com
Ol E T 5T b il 5 (55,5laS psle olKls ¢, 55T 5 &3 e oaSisls ¢ Ll Y
Ol i gt (cwgd B B () lazs g (s molio 0aSLisls oliwl ¥
Ol 03 «85,5laS s 5 hisel «Dliios lajl iy 5y5h Dl (Lo 55 50 o Letils

o..\.'gs_g alio wleMb!
Caons 1 985 laoT 5 (Lol 51 gordie Jido Jgal 1k ()10 000 5 maldl ks 51 50 100 g alll o £ o8

s 5 T mbo Sl oo e e 50 S35 SlaaisS liden sl aniz SIS Wigy o0 Gy 005 9
3O g A (55,00 LSy e LS (Salicornia spp.) LsysSdle iz el Sl bl 9
L5 55ellos aiiS o s (51T )50 43 aaal T 5 Laails-ag; cums 5 0309 L po Jolgms 5 (Sad slacsls o
cz 50 el wlbog, ol lpl logae g Lis @bl 5l ()l ;o (grwy (ST 5 g5 Il
50,00 (g, lasd STy 665 b Loyl oL 1 o a5 conl bl alox 5l Jlos oLl 5 Ll
bume oolidipsy gy B2 LIVAA Jlo jo (raghy cul .ol o azgs (] & ale il o 528

b ploil adlate cpl o L yeSdle ) Comdg g oamb
JIS a5y, 45 agksS 0 g 13 alyial 555 5 7askeS T 3 alll 3,50 ailai (g 3 g0
5 Fokee AP (Sajk oSk b SiS 3blie sy ()legs (ooelll unaiils ulul oSl (o
9 1¥F (o Zusb ) eSiloe «ugumndas 4250 FYIT 5 AVIZ A O o5 e Lo anpian 5 aeS (ke
(63 Sy sl yo (SLBIST (s ol 0 (5Tl laatlyn il yia shon VE+ s Silon
o b LSl aulS al o 10 S 5 O leard 5 (Soed 5Ty Juad Jsbo y0 S 5 O]
P KiS g 5005 (65 ddg (6Tl g abgle Lok S g polie Gl i el Sl (55lsid

92 LSl (2ol £9,8 (o 50 (e e So D
o ¥ WA addllas loj ay sgiie Jlo po 595 SIS 0352 50 Sl Olsee (olitlyn ol Gulul 5 gl
adls Sude ;30 L5 )eSlle wby g sl )3 Lalpd ol gl (oo e 5o (ke plp g0 oS S
OIS lsme VIV s PH « ooyl ibos 2l alyls Lo ysSlls oS oS aigas 50T ol 5y e
ree VYE 1y SAR (2 3 ps8 V5 ST oo YO8+ YOS BF VAVY (a5 4y miihes 5 o2 o sl
dS/m) Ls,s5lls 55 algz sl 51 455 JIS T (EC)ig,55 ol 2ol VYO dS/m b AT (EC) g, 5
gl yo dalaie jo Lo oSl Sy ailsz o)l oiol38l wig) g 0980 yuiie (VY dS/M)  Sopw; al> e 5 (VA
Jsb g ails aalol olo L3156 80 (o, eo,bl 5o JolS Soww, o0 B olo 0 3lgl  20lS wolo ataul
(Halocnemum strobilaceum) pgoiSla a5gs Goas 13,980 ol o (slaaisS .cowl oo A-9 J Ay 0,90
0)51){ Eayoyin 5 S lSVVD 5 oole g YA Slid oolo Jawgin .aiiows (Tamarix sp.) ;5 axi> o g

gy, — JolS alio

VRV ENA el gyl

VEN VY el g gl
VENANVY iy gyl

i goalS slaejly
Wy, ail> bl
LSl

(s 4 o
sladsle oLS

Sled slul >

YaA


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

I 5l lawgie ek a4y ol diges j0 polie olime ( BAlS g9, o) ,o Sis oole LT ol .0y S
St S Blod dy g Casl YNV IS N <18 s o /Y (oudS T 1Y o i oo IV oy oV D Sad

el L F D S g VIV Sy, SNDO a2 ljee G ddgle
gy Bl 5l (S plsie 928 5,0 Jled o abbel o8 IS addllae (ul ol g S A
SB 5 T 6Vl s 555 Luly 5o wls5 (on LiysSillo ol s gl 505 o (B yme L5l
S i 425 b L 5Slls e il 4581 5 i 35555 5 bl JolS | (Seilaid Jolye
HB ple 4dss o yo gladsle mlio plo b oS 5 )0 gl g Conl plo 055 gl Cudgaze gl o YL
3 el oISl latigS oL sl ob 55 Bl o5 iolin 5 asoms s 5 ibli i 15,5
be oidy Jolss 5 g,laul jo polie Giz g cnlie LS idigy oloul b L yeSle i ol o

il jed IS ailsog, asls s (Salicornia europaea L.) LS )5Sl (69,8 cwlidipgy VFo) (o) & pl3 )8 o o6 ,Sus .z w8 408, 3 0l

DOR: 20.1001.1.20080891.1401.16.4.10.8

YAO-MF (PN F (550

Ol Gyl o cole crozeil 1 Wb

vas


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Oh)Sod g peoF )30 /o op3] yal jouls JU a5, anisl> o (Salicornia europaea L.) Ui yoSdlu 65 3 owliips

cils gly ol mlie cpl 5l eolanwl 1V suus oolaryl
AT IWREETIWE ) WL;A )liﬁl) ‘)‘"9‘&5" LgoL;:lﬁ‘ 6[26})5.&3
9> Bub 5l gt lyd e pblS cnl (VY 5 )
M55 9% @ Soed 5l Pzl 69t 4 Jeod peilSe
B L,e85dle )0 (gy00 4 Joou ol 595l 0uS oo
olS il yo of i oix b S sile 33, so>
Ol (V1 9) o), 5 )T e im0 (YF) ol
@ St sy Fly sy ;58 Sl g)las a5 Ws S
5 09505 zozd by J5gSTy o Ilal paus g wilosls o
sl coows jl Cailan e aewg (p
0)99 Job 935 oo Syl mela cge (coDbgin
39 5 (YY) ole A-F oLF aisS 45 ay aiwy L ,s50dl
oo (FY) ail oglase wilgioolo V¢ U )9S i 0045
aS wisls las ghados 0 (Yo VY) o, es 5 > )5 o0l
Ao, V-A el o )0 YAV L b)) L) eSidln ol S
(g w8y Jole 50 S ws s oA g sl cen
@ grobie 3 Jslogi ) Galagey shls (29,00 5 a0lS
0, Slos .l fsj B gus adgl oole 0aiiS (ol lgae
6ol o B sl o ol pae o 4 lacudglla 8l
Aol Glasyie oldlas il e (SL o aslisls
oazie Slilel g jae « 636 o Salicornia europaea
2% o8 90 9,8 dee b oIS 00536 5V g s
@ byl o Shee (YY) oS 31571, LS
P eS Yoo v s Sis oole (3 VA JNY s S o
JRVLSTYVIWESLS ) PRV SRUWERCWER A PR b V- K
Lo ,s5dls Sz adgle ol (Ve 5 VA VYY) Conl 00y
CT st > Cas aher 5l Lis dilise bl s
5 9 (F) LS jo o5 VO-YY Jlade 4 O--F-dS/m
SOVEYY Jlade 4 FodS/m O (5,00 50 SO0 gl
Gz b ol 5o sedg il jo plnl jo 5 (V) S o
odd o,8 LSe yo o5 Y-Ve jlade 4 £--OAdS/m
G55 Gyl oy Fpop by dlite gloas
Cod 435wl aS" W30 S jascine Salicornia herbacea
or S Ol am Jle o ot |y sy
($5ee did Sl chlis slainazr absle 25 Clio

Aso

doddlo

Pkl el gls gile
Olsie a1 sl sty o0 iS5 55 (orbs (slaolSiys,
Sl il Cog a8 08 dalys (Byme a2l el
Cals) Jgame ((Si3 5 (5,95 Lawgd oals olmy] Jarsms
g Salicornia oz (YA) oS oo odgi 1) (55 05
(Chenopodiaceae) :\Lzlawl odlgils ;| Sarcocornia
ol el LSy 5 Il Ged 050 ls 65,58 ol
5 Cewl o gl £ JIY e 0500 glas )l 4y Ao Sy ol S
L LsSll (V) oo Ca S (g5 45,2 )
3 Bligee bl ;o (455 VY sgux) ol (slaisS g5
s Sl 5 Jlos stSeT Lol )l (sleo
odds aBlils gladisS 51 > o (YY) ol il o oS
S. Rubra ,S. herbacea, S. europaea, S. Joli
proscrata, S. justicosa, S. ambiqua, S. virginica,S.
S sl 00 (2l bysSIle (VY el bigelovii
4 bl 5 2l slo)saS ax g o35yl 5 0l (5L
g Slyg> angs gl ol 5l a8 canl oads jis olE (pl
oo oolainl Sl i g o3l oYl as o 9 ol3E olse
[LNaCl Yoo (oo Vove 5l Gioo wilgy o i3 (] 09
S 4 2LS laaisS o Fpslie 5l (S g WS e
Lug Glpl glacen) jod cunipd (O)) ol (e 5o
Blaie 455 YFPO ol oS col oddiags (V- 9) S
ColKiny ) o a4 il o 00lgls YT § i VO 4
ST bl Glnl o L )sSlle oS oo 0l ol s
Cobye g seb Bble ;g Cl Slos S oLl
ol 5l st by By ol 3T slaglind
0B Okl (535 0 598, el B lndS a5k
5975 o9 3 b Dyge seds 5 SLes (leyS
oy Graiss Gl S (Ve A) ST (00 Ye) ols
S. persica  S. Sinus-persica S.iranica Joli 1, o)yl

S. &S. persica subsp. Rudshurensis Akhani

Bble g cwl 00, 5,155 S, tashkensis Perspolita
iy slo o, 5 bocolsye ail> | Ll e
Oleiol (od o o) 5 (b lulydl wh b (b
13 sl sl T A2 4 5 L el 032 05 55 5
Syt els olalS sl lalo 5 oy o Ll


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

GilS 5 enldl Sl i 59,5 o spiie lioms oyl
5 oeoir 3l (ol Sl poste p3l Slgw o )L
I8 il o I, S e ceiny 2l ale
B Gloyo)g yo aSy sbay Conl 0dged w5
5 ool 4Bl igl3dl ESa AS) Lo jed ol YOO ¥
SuSe Ve Sl Gio 4 VoVD Jlo U odd oo i
Al iz sl )5 @ azgs b (YD) all anils ol
S e it slal yige S wiails LSl
Lilyd 580y (ulidpg (B Baa b tagh ol
g, il 5o sl s, slaailya , asous

sl s aloel g5 IS

Guixd g g Olge
4}.‘&0&),& ailkio

aladi g0 odguze OVWYAA Loy Gudod oyl

b Sy OVYV'W"y s YEOFR'YE! LSl
YO alols jo B, OVOYFOF" 5 Jles FYOYEVE
bivsgy S99y Jolb v g ulyiul el 358 (6 ook
s, 3l ask B 80 Jlo 3 NS b lessls
() U)ol oads el jols I ail> jo Lo el

VFe) F o lod 5 090 c o o

P lacisSl i pls (efgn g paa JB b LS
4 008 2925 (5l e Dolds walide (5598 golan
S5 I ST e S ol S 5,5
gy sl S e (F1) 0 e oy Sl
YA LS. bigelovii 4355 15 auo,0 FO (s Ls,eSdls o
O\ o S. persica akhani subsp. persica 455 ;> auo )
(FY) cunl Solaie S sinus persica 4555 10 duo,d
(o 9 2915 ( Shsz oo l5 5 egdle L )sSlle
o 5l s a5 kol 3 o1 Sodls’ 2
argi 9 ol e S (g5l Cof o g gl Laa>
o ol i (5138 sl 55 Sl s
Soeal Bl Ag il dnngi g oo 9 2l BN
oolaiul dlax 31 salizes (slos ;)5 olS pl 51(YQ) ]
S 4y S CIN (20l381 5 (osess asi 5o )T bl
05 s bl (> oo 5] S5k Y
Iy ol i id sblio gl cdgus (lsis 4y oolazul
(YY) 0, 6L g5 o0
Ol 5 (S plgreas b yeSle (bt Glul > 5o
alsg) 9o gy s JU andle )0 (sog Sy o0
Aoz pos bl o 5 ol i (B0 Slelas | 5 50 JIS
o 3l esl S VD Job 4y o] Lol asls g 48§
2 psS b  Soles 3 9005 Hee p 2l g Culydul

Legead

%
1 9
o
S
Lz
£ Ny g
2 N
3 SRR M 5100
T 5
ol AN H
H ~ =
H
2 rE
i =
5§ J \ g
i * LI iometers S o
£ ! 0 025057 | R
2 g
-3 »

T T T
oo B30 B4000

oo ol 5 bl 53 el sl yaid JUIS adg> 50 anllne 5 yg0 dibaie ConnBgo 1) S


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Oh)Sod g peoF )30 /o op3] yal jouls JU a5, anisl> o (Salicornia europaea L.) Ui yoSdlu 65 3 owliips

Sy S bl e ol elel 5 o9 Sas
adlas oy90 )y Jlo jo (YD) 005 o0 guarnlb
Lo (5:keo i b YVA (S5, ol (VFAA-NYAY)
Y/ o iy Lod deS g diiin 0l )5 il az ;0 1O/
Soges bl () Jguz) cewl ol sl axj0 =Y/
£0 Sas slaols VFAD-IYAY (gLl 6,05 s i o

(Y USKE) Conl olo 0.0 5 sloole slasi g ole

il oSl Loyl s
o] Al VY LT ol aalllas 590 ailaie
shls «(WYAL-WYAY) pliaul Sopginn swlislsn
4,V OFF Lo S0k ¢ o oo VAPIY (S5 )L 0SSle
s TV oy oo aneS g Lo aidy ool 5 il
20, 0FF s Cagh ) (uSlee 0l F (il 4z )3 VVIE
3,50 dibaie .l Jlo ;o jie LeVFe v 15 e g
sble 3> 5lgs souddl onail plho aslas

O ] Sty goan 0Lty | ouwbiblgn Hlol ledbl o) Jgu

apaS lod (pSile atiian glod (:Sle 5L s eSle slodaiay gles aneS les
L oo o P s e, s ; il oolilyn oSy
(o) () (mm) (mm) (G} (&) (G
AIY YYN VAPIY Yf-. 5 Vorf FY/Y -\vis AFAB-YYAY Lo
Ay Y\/$ VA VOAY o-14 VOID fy/5 -YI\ WAV-AA el; Sl
PR~ TV o et ol g By T (odinia
Pl

&

>
¥
Lt WPk

F
e T

vy

| = = et o guBen o it 30 e |

(oo ol 5 cwliilgn JS 0 ISDNWAB-IFAY 5 5LoT 6595 3 pitasl SKorts oo oLKomnt| v 579 pao] (oo Y S

P50 Sl W0 )F Ll o e o it Lo
9 5) 038585 Ol g g o515 (b b i gl
Sl orpeyte So OB o (ealS Al e o (S
Toba 50 ST O jgon LjsSIle) ab (5 Sl
oz ol gl s ool e g Co e (S-S
Slyss (285 plonl Slots &jgay (5,105
AL Joe Job5 5 s BC ol8wss 3l eolazl b ol (5,90
gy s al e Vo SIS Jy s, 10 CON
el aily bl o aalS al> ye 1o 5 (LT Lulsl b

AsY

il olslllae
I AeskS 0 sk yo Gl Gl G5k
b 1S liass, (559, Jold 0 50y JIS ails-o,
B (TSI 45 g me) wilsag, b ool abolis Jy e
Vadhaio diwg; 5909) 0 ¥ 9 Vadhaie) L)Sdlo IS
s i3l VL s Yaibaie GIaS 5 Ls) o
Sglite gy Slasuin b (SIS y (8l O dilaie
L)l (So3glesd Jolye (F 9 Y SE) 0 57 oLl
Jolgd 3o ya> G,k 5l (Fams; 5 (BISS (od em)


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

552200 55310'0

1P F oylods VF 0,90 (@ o

Ve a¥ 5l SB Cundg owyp @l g ab 5 Sojll

0 angd gl digad olfdag) 5 e gl

Esl!ﬂlﬂ uunln

1

0 025 05 ° 1

4070000 4070400 4070800 4071200 4071600
1

LI Kilometers

Legend

g 4\

CB s

T

4070000 4070400 4070800 4071200 4071600

T T
552200 553100

WAA olo e yois JUS anilo 53 (o7 455 (glinws

oy I el S by 4 ke 9 S
b9y 4 el oS (g s 4 JT 50 sl 23
g ELSl 5 as hy) 4 SB BC el 5 as
Cagby woys ey ael gy 4 S L 65050 las
SrSoilul jslaie 4y yuzren (OY) ol colatwl gl
gm0l 550l Sl oalitul b s 03 S
A(BY) 9535 dlons e 5 ponedS” £ 0
S gle SuiS g Pl Gl S oslul jslare 4
890 adhaie ol 51 L5)sSl diged g3 (plS al> 1o
ailaie) axlllae 550 dilate glymil 5 (S, adlate) dnlllas
Ay e g byl wb) o Sglate Sloogas L (O

5 629 adkhie i (s Joxo)d adlaino 1 &) L a8dlu pglai :F JSCo

AsY¥

L PRy RCATA 19
Al 5o )0 S anacul § (6)5h Dyt et 612
ashio aw ;0 S (g b pdges LoysSile 20l
Smdy 3 Slpds pae g Bble 1L 95 (390 Se33)
el o 285 Bjge e ler T Gee 5l (S1
Gos o byle digai O )j50 4 S diged S 00 Jad
SrSoil sl g A (el Y1) aty; axwgs
S gy 4 Ol Jold (ploonds 5 (S5 (slay S
S poaigal Sliol gy prmslly comlgl 29y 41 Shud
5 DlyS gl (hyy 4 1 Sal asye (Jley
(S agidpld Ghg) 4 madw gl 5 by, 4 Sl S o


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Oh)Sod g peoF )30 /o op3] yal jouls JU a5, anisl> o (Salicornia europaea L.) Ui yoSdlu 65 3 owliips

5l asdlas 3,90 00game Ho Ay o 5l Sl Lo, eIl

A g JuuST 13810 5 Jazes o Jolaz g jl0g05 ey 81,k
el 00U ASU 9 A GIS )‘)5|‘n)a )‘ ool L: > anss

HCRTNRE SRR

ey LysSlla oS (Soiglyid Jolye (o
2 )sdle Gialsz g9, )b (V Jgu) sl plas
Shloolo s BFlgl b g 05d co £9,0 olodianl 5l o J©
Vi o515 b 3blia 3 alye al 53 il sas, 25,
00y moasli JBlo> b Il g ouigS adle b Ls)eSle
224515 b L3 )sSdle o515 o8 Bblie o (s 0980
g oloyg e Jlgl 20 5 le el i g 0l
olo,3 Jgl anes B ole oLl 21l jo 53 ol (S,
b lzme 5o Ty 0,50 Jsb i ol 4 e
O 25 Loy U s e olog 5l g el ole 4 090>
3 Al LysSlls a8 e 5 il oyl oo
) A Jlo 3 eailigo ST Caghs, 5 gaslil Ll
erath cwln ool lulls 4 axg L (adlhae
b slaoT g, oloul o (e Lo YIA) YL (S5,
ol w09 Yy Sl Sgdiacd 5 98 JU 40 5L
a5y g LRl Ged il sl (eelie Llb g
L U555 a4 el 05905 ol L35Sl
A oy dabaie 0 Y Loy ST

Jhan s ad caly (S ol 6ed) Oglite
IR eleerd 4525 5 Glalejl 8550 (sl yo (0 S Stz
9 pelS el uon jolie pSoslal ol 8 S
wogb e 65 1S gy 5l esliial bl o i
30 ol g9 i Slade (YF) wind (g5lwoslsl ladiges
Biotech, ) yegid mdd oSiws I oolaiwl U ladiges
o3l iz olBws dlws 4 03 juie 9 eendS” 5 (Germany
3 ad e (YF) 0l (5,5 05lil (Konik, Germany)
oBiwo 5l eolaziwl L g 0,5 Slaudge—gaily g,
3loolawl b IS e (YF) als (g S0 5l jogid giSioul
SxSoslul sy O0F) ab Sl Ggaml i b,
Slom g w5 sladiged (4 Il dadiged 23 oobo
el YY S @ si0 S o1 slgn 5o ladiges ass]
Colggyo wd )5 1ol S ile ax o Ve gles b sl o
A dle o] i oole oy g 0dl (yjg adiges
Ghgy 4 diges ol oy gl CUhS (o) jslaens
FSB s pSoll jelie 4 (F)ays )5 sl Al g
Pl 5 SiS (g, 4Blo) o)y 5l a5 Y welS
o5 sl a4z 0 00 sles ;o celu A a1 ous
bl 5 (CP) a5 (psigy (V) w00y 180,65 S5 jo
o 9 O SO gy b G5gr e Al
%CP= N x6.25 alal, ;| oolawl b pl> ptigy o)
obdpn By jhie 4 Coles )0 (F) wb alr
Ll s (o) 2 3lesel Cnday mls el JI7 )0 L oSl
Ay Olpsd 5 olS (S ol BT dlaie ol

(o)l yg JB (o9 TAV-ITAA (215 Jlo (29l L 5e5 Il 4igS (s59dgsd Jol o iV Jgur

el e s> S ok o e

3l 50

5 slo > Syl 98 5909 al> o

N e g 5 sz

o, o g3,

gy Ao

sl Al re 950

Yy

als o8

).3.3‘5?4:..;)

A-¥


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

VF) oF oylods V5 090 (@ o

LT Golal 98 JIS O pleads Sluogas 2858 29 JU T (oS Sl i’ (o 2

9557 Sbye 2l b amlio )3 (1) Jgaz j0 oad ploxll G 0l s 3 55 JI )0 O (590 Sl i

Glp polie lre v b anslie Guizen 5 ()l md> ol aoli) y Jomo b T a8 (sliwsy 5959, 5 08 @
Sl ooy &1L (VAAD) 5B Lawgs gS)L:-.’T ablio ;o (b Jowe) <ol o jo (yioman 5 (4509 9

B s RSolal )50 wly0)e0 Job o it Sl

k5 9,555 $byo ST g FAO (1985) o,uilew! b LiyeSll (aulS (4l 50 59 JI O (orlosd Glooguas dulio : ¥ 3o

ol
AR 7o 2 oYy ST b - EC e
S Na* Mg>* Ca* CL HCO5 P dS/m i
J5 wlssg, o
ANA- VoY Yy £A NY- a- AN Y W-
VWAA 5
Y avs YV YE/E- SAVIED VIA- AN oy ool s
Y./89 \YAIS 5470 \$1a5 VEA/E /oA ANY VA/¥D S sl
4 ¥ -0 Y- .y Y $10-A/E <r e 2
FAO(1985)
S5 ol 5l g ol Lol (V) < dS/m) ole e ,31l B cilizee loj abolie ;o U1 (5,50 Glime (5,503l
O JS0) ol 00y yieS O] (VA dS/m) jlos Juad 51 e JIS O (5,90 a5 ols oyLas
110
120 9 95.5
% 100
o)
5 90 55.6
9 60
£ 40 | 179
s 20
0
J{ J{ % % % ©
L L
£ S
& % - -
&)loy digas (yloj
Lo yo8adlio aus 0593 Jgb 53 59 JU ails o9 O (g9 Ol pudd Wig b JSb
P8 Fep ey oo A B0 S50 a8 LS S Al e 50 Ol (598 lie (5505l b

Ao )0 6,58 SlpedS Gliee 4G sbar 0og (sl

A+


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Oh)Sod g peoF )30 /o op3] yal jouls JU a5, anisl> o (Salicornia europaea L.) Ui yoSdlu 65 3 owliips

Lo ygSlu (B (4o g (A gy Wby al> po 53 axdlland ygo alilaio Al gy b 50 OF (5,90 Ol i :F Jguar

S al> e 9y Al e

51 piges e aibats oylas
A58 AAFIY]
YEIY £V Ly, S5p295 poo Al \
vajs BYIY AT (slins 5509, v
AYIA £4/0 ST IS Uy 5 Lis, o ¥
a/0 o ST IS s 5 5V g ) - - f
ay/f A-IVE Sl ads by o
INTAS [N il
552200 553100 554000 554900 555300
1 1 1 1 1
g1 + + + tegend + g
E E
= O el =
g + + e o + 3
: €3 == :
g g
B EC WATER(ds/m) £
g7 + + Vhlue + e
E pm Hioh: $2:3999 E
§ < + ] - Low : 74.701 = _§
= % H
g \ g
B W g e Kilometers B
£ M+ 0 o025 05+ 1 + + T8
= 5 =
g §

T T T T T
552200 553100 554000 554900 555800

L yoSdlu (BalS 5loj 50 oyl piuwl ygu JUS axdllan 8 yg0 adlaie (EC dS/m) O (69 ol puuss 1 S

P o a Gl SBgyed Olpss (VVO/0dS/m) 390 JU S (6594 Ol yudi (g y
(Y JSS 50 Jgoz) el (cinlidl dilz0g, b 2 s 2 Al e j0 S (5,90 Dl s Sy oy

3 LSl Giag,y g9,0 ool ol plad Loyl

L)l (205 (3o 53 5o JU anlllane 8590 ddlaio jf alals duw )3 SIS ()90 Cunmdg b Jgur

pH EC(dS/m) S diges Joro &9,
VA 1Yo/ Sl adls )
vio A ST s 5 bns o v
vis A¥/Y I N sl S99, v

/s \YAE oSike

A


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

VFe) F o lod 5 090 c o o

552200 553100 554000 554900 555800
1 . 8
§ egend g
@ Sayaaba
.E.— g 4l "g_
5 3w :
2 EC.SOIL ls
g Value g
g g High: 1755 g
§_ Low : 84,2008 _§
2 =N Kilometers g
g7 ) 0 025 05 1 s
§ ) - §
clob
sszzu'u 5531 ulu 55400'13 55450% e sssaulu
LSl (2alS loj 50y JUI anlllan 3590 allaio SIS ()90 Ol ki 1V JS
5 IS ool o 3V Y adlaie S T oS YA Mg/l dibhis S S5 5 albiond Sloogas mbs
5 ol V00 meq/l 5 VAYYmeq/l us S o 55 (olosge) LiysSllos 0ty b sloil o anlllas 5,50
G50 § Sduwd S 50 0g2g0 Ol jo Ll yeslS dilio S bl (pl el ool ooy Lis (F) oo
#9SAR YV s pH AVAVAS/m dalais S (EC) deys £ gLl Cosb; ao s g pel sl 8L 6l

oely AYFME/L and oy NF SB s

(g JB) asdllansd ygo albie S5 diges 3IUT:# Jou

Na* Mg*  Ca* Cr HCO*>  (CO3)*

SAR EC dS/m pH eldl sy s s Lges
meq/l
Va0~ vor of VAYY " . e VAV VIV 54
S cél %Silt  %Clay %Sand  k(mg/l)  P(mg/l) %N %0C % TNV s5h J5 S
silt loam 5y vy Ve YA VWis NE \IvE VAT
9 Liwg) ) ¥ oabhaie ;o glas)] 0 yhaS g e gl PV 290 JU anble )0 Laj98dl 0y Candg
o515 o 51 Bl 4 aBb e S S VP (ol e e LSl cuxdy
g0 wigy Yeoo b (9.1—1 NSy Jowe) O ddlaio [0 iy 5 Odgzl yhd gla)l sl ol )l blod a4y (olo g )
Gy A T LY dilate )0 (0S15 (0 yieS g go 0o 2P e (S35 5) adgle adg lade e
é)}a).».a B S oolo 9 5 oole u‘).».a u)).o.ua.o.) ] uAiJLAA U»L\»‘ U‘i‘ > FEI IP PRI Y UL"‘"" (V) Jedp-
5 (oSS DA TVA b o) F aihain 4 Glie Wi 5 b gl aile TYY LSl ¢l
e S 5 (oSS DIV 5 TVO ige) ¥ i Wi APY o5 i 35 0uBlor 5 sia e VY
3 (PSekS N g off pga) Vo dihie 4 by oole lyme g 2,5 8lS VYT 5 oole ader (1 Sileo ]
AV Jgo2) ol @y e EW)] (n e adl oo @y rte 50 0,55l VIA Sas

(IS (liwg; S99,) ¥ adlaie 4 (laio LSSl

AsY


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Oh)Sod g peoF )30 /o op3] yal jouls JU a5, anisl> o (Salicornia europaea L.) Ui yoSdlu 65 3 owliips

OIS oo 30 (sraub buxo j0 Lo yeSlu Wby Caridg 43 by o (L o (5 S0 jl0Sl Y Jgu

&5 ge0laes gudisy b

(kg/m?) Ss 55 (kg/m?) 5 (5 ) €M) Gy lis )| S cogh, Cundy 18 pdiges Jome ailate o)led
(m-) (cm)
V¥ ol V008 v v e o35 alai Ly, 5505 \
N Yo ey v sV olyj s, eSS (glisy 659, ¥
N e £t y \$ olyj s, Sy 5 Lssy o v
BIA YYIA FEF Vo o obj cugh, ol YL e e ¥
WY $i5 Yoo a Y e ST s L o
YIA VVE APY VY Y 5eSils
Oezred 5 L ysSll o Sles g 0y Ol W,
é\.xJUa.oo)s.ooosm)Og‘5JL>L;)9JQ‘}3AQ|M
Sl 00l ools ylis (A) JS& o
552200 553100 554000 554900 555800 552200 853100 §54000 554300 555800
i 1 1 1 1 1 1 1 I 1
g_ Legend '§ ,E;' Legend -g
3 g $ 8 e a4 2
£ G asssiols LR R4 G A A0l L2
S Value 5 B Value £
3 oy Hin: 579845 i § o Hih 227939 3
£ Low:ot00027 [§ E1 Low: 0800106 8
§ § 8 §
C3 e €3 nn
2] ls & Ls
: I :
g4 far by e o] N 428 6 Kiometsra e
s 5 | !
554000 554!0'0 555800 55510‘0 553!* 554‘}“‘! 55490'0 55580“7
5&00]0 549010 555!‘0]0 55220? 55310? E“WIG 554!0'0 565!0‘0
g' + + + Legend i 'g %' Legend '§
b H 3 I 2
i- . + 1 # e iy Le
E e E & val %
1 Esew Py ;eHrgh 199986 | %
e value A Low 440060 [ §
§ High. 66,8549 - £
i - Low: 16,0002 g i
8 5 + Y H
H | § 5 §
'% [ i
i Lo amast g E 1 st g
§ 5 i 5
5522{1‘0 EEBW‘B Swﬂlﬂ ESAW‘D SEMDI!I 55220'11 55310‘0 EWO’] 554!0‘0 5555&

g gL )1 Ol i 10 290 o j0 di gy Sluwd Ol poditr SUS 39:10 3 ()9 Ol ey 1A SO

LRI RY /4 I YR WIRWIRRY)  SRUUNLRWIRLY 4 )
5300, FIVA (.5g o )0V Q0 pl> 52 o oYY
bl ol g aS wil e woye £l S e
RIS eI A NPEN PP Ve

255 (0 1B S el g polie

AsA

LiysSlls adgle CadsS 9 polic i
U1 ool ddgle CoaS g polie Qi i
2 W g5,8 e o L )sSle sladises lse plul
i Jee) O dilato g (JT 4 gl (59y9,) ¥ dilate
yob 4 el oad oals lid (A) Jeaz o (o WS
Joli cadlare 93 (2L sladiged o yolie (lpee Lawsio
PESVPRRWIRY A W PR VSRRV L | ¢/ RSV DRW-IRY ILgY


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

VFe) F o lod 5 090 c o o

eyl yads JU (ormb bl o 50 Lo y9Sel olS lawgs adgle CadnS g polic i olime i Jgua

S oSsn B mm  CF N: : Mg®  Ca* K P N A ol e
o4 vior VoY v ajor YUY N D T ST 35 03ame allate
7Y I\ VIOA \RVid \RIA74 Nias A g B! [ANS SN 9” IS sliws ) (5929,
£e10 #IYA V00 YA/ (A Nial - I¥Y IV ‘NY Ve oSl

& Cwl dSIM A 5558 Glie b 5ed B gAY S S Amdd g Sy

ls sei JB 4 (5,5lS ol Boyk 5l o1 iSe; Lown 3l 355 5 (Ve - A) ST ol f55 slul &
e b L3Sl (aal al oo 5308 OT0, e o Lyl b slaoliing, (F-T+) s
50 09250 sbooluilbivl 4 a5 LAS/MAY JIAY 5,90 L8 ol jo Jg casl oals (Bime g olulid jeuS
bl 5 (V) 3,55 oo 418 g eliols a0 el oazs Il lal3 0 byl g J1S 45 glo L
Gpb bl ol 45 C6 09,5 15 O (AS Goieed LijgSlla g, lolie ol b 38 155 ol
(FA) 555 o i ooliinl JBe b5 s sloolSitng, 5 USs ol i ol 5515 atlo s
s aallae 3,50 4t S 5325 ol s e 555 G a5 LSl oS el
i e S e WP Sald ey (NY Ol ke asdllas sliul 4 5o IS 50 L3 ,sSdle 456 g4 .09 o
Gl 3o, VIYE T 0,8 5 id o )S e YAV el Salicornia ) obg,l 4s5 (Y-VY) o Ken 4 (55,8
Jolaz Gillae clew o) S il 4 axg L oS oyer slo ais sl eal olulil  (europaea
Ol (YA G YY YY) 5500 1,8 lavgio 09,5 ,o o laiten! 5 9 pgeiSlle ais¥ 50 4 dgamme Heb IS 5o L, sSIle
dibate ik 5 YL LiyeSlle olfitag, 5o JT oS Ll s Sy ol g)ed Gl 4 azg b o5 ol
21 )esdle A8 alewginy g Sl (2,00 5l 2e5) o sl b Rl Sl jo e 8 cl o Sugh,
S BO) 6y90 ol abdse U S LSl e (gl 4l 5 9L oo o 5 sl
WO AT LysSlls aalS £o,d alo o o ailats o YL Lo 5l ol 45 sl Lalls (glaosgs &g
ol &)l slas laibiwl sl p a5 Cusl yuxe dS/m Gl 555 L anslio o BWL Ll i g O (5,58 4 Cans
oLy Ll gyed W o (VAAF) SB Ly Slaiss jpax Slowe Slaalie bl 5 abl e ol o
5 45 palie LS lgss 45 b 418,515 (>)$dS/m) ok ol Wb gk e ,s luaiz oljes
oo & ST (VIV) PH l5e (0 F) 5l 1, oS ISl ol il a3 s lagyly > plKin LSl
YYE oy (SAR) mpow i Caas 5 Cenl Ll RECHVSICINK

SB ol ol 5 o ool 2l g oSy Slobe o Bl ay b ol s ol glie i3
)18 518 (oot 5 59h 09,5 )3 adlate 7S 6550 shlo wibie oles Llpd g ailog, i
3590 oo A=A 0 JIS7 50 Lo oSl wiby 090 Jolbo Lyl oy 29l Bl 4y g 54y g ol (dS/m VA)
S (Ve V) Gl 5 o j0l5 Ghagy gl b aS ws S b SB 5 ol pd g oad eSOl bz 0
-7 olS 4oS £o5 dy s 1) Loyl 0l 0,90 Jobo b palS al> o )0 g ogiun ol les Lil38l 50 coo
20599 Jobo (V10) ol 5 oy 9 005,50l oo e Sygar O Gl ol 5l G 5 sy o0 dS/MAY
sokr o5 Sl 03,8 (5155 ole V¢ Bl 528 gz 0393 O)gar dilaie g 0dg 788 nj Ojgods Loes g alad
£l Sy55)58 o 415 510510 Cllas ko ol b oo 3530 o530 5 o auli alaz 5| sl gh yo g B
ol SV VA 51 e 5 5 Lo ysSlle slasss, Aols o T WS (gliwg, Jlb olB and, asllls

AR


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Oh)Sod g peoF )30 /o op3] yal jouls JU a5, anisl> o (Salicornia europaea L.) Ui yoSdlu 65 3 owliips

Eayoyin ;3 5 VAN U YVY odgs & 08 S. brachiate
CasS HeiS jo dslllae S bl abl o SiS 00535
Sl s L,eSdle Sz oole o Slae a5 ol lis
pS ke ¥Fe e BYF e chale Lols 90 OlL 5,L0]
Al b ol ol (V) el LS jo (5 YV 00 2d )0
ol slos Shae i 3 55 JI 55 LSl a3
Jlo 5o LoysSlls canlie al, samoylis S cul
ol 5o sl slo b g (sondBl Lyl 5l Sl asdllas
YL G oanas lis LseSIle i oole 5JLT
Gl yolie plo s Consd (AYVY) LIS 5 (LY < 18F) oo
4 gk el gy Jome ol g S oS 4 atanly 45
yolie wallae 5,40 Gble S 5 Ol ol 4555 )0
5 098l ple b o |y Jlade op iy e 5 IS
woly Sl (Yo YY) oL, e g 55, .l azisls la gl
Al Jad Job (0 8. brachiate ;> pyows 5 IS ol aS
@ S by ST L)Ll o (g, plah) o jlusles jo
350 ot i i lime wisls L (Y2 YY) S
oLS ;0 ¥+ dS/m 4 YO (5,55 L Lg)L:.g—l ;;1 Sy Tobaw
5 4 (5y9d maw 3L S europaea 453 L6l
onl 5o el Cawsds gl A sl adl ol I e
Ly LyeSdle s abios opl g oyls caisllae 1 L g
o Fre Seod (@VbolS jslaie 4y celin ol g &
les
gos absle laisas L)sSlle glacysgama S
9 A wile SB 3 09290 yolic 5l @ pSedn ol
SIBT (FY) cnl 045 Cdl 0 S Oygo 4 e
B Al o 55l byl slaaiged AS
Oeiiag gl (o lusld) sing, sbedile aS oy lis
SS9 ey VOO sl oy ey FIY
Codgasme daely ;S 1S (oYL (e aiil oo duo j0F - [0
T Y 0gd o0 Lalls & jaar Lo, eIl adgle ool
0 sldgle mlie plo b oS5 50 09d oo drogs 5 (FY 4
Gras & ymie Ojganlpé 0 0,5 )18 plisl oo

Mo

st ol VY IV o] g gl 5 ool i
YYWg PV) (g gl yhad g aign L] oy 9 ol
W Comd oS (6500 Olie b g adlate o (e Sle
5 ol s S eh all L oS cal @bl
ldig Gids gl g el Oliae 5l o515 Gl e
Lyl j0 ol sl )| pals el oo ainlS s oy
s 55 K gt oty ol (S VU (5,55 (25
Jishs eias 5 ko o)ls A2 51 oS a3l sl
YL cble OF 5 1)) S (o 65 9l> (Jsho (ol
sals g ola olie Cix jo daly cel S o S
OLHSwee 5 Guysi-l,E (T0) osd oo Lyl a)
TVIE (555 b o s bl LipSll oS glis,| (YY)
@l 233,87 ()15 e Bl Yo 1) ()l )3 Crand) ppt
A g5l 4 locSy ol 1, L5l olS (Ve o))
ol 05505 (B yae o il YO U a8 by e ol Y8
5 s LSl glis) OF+ ) ghiSeas 5 s,
Aelgr g oz ablaie 95 50 ) Lo, sSdle alie (slacdsST
VP BYA joelg ol jo 1) olS elis)l g Ws)S ow)n
ouliS el YA B OF o5 pliwl jo 5 e il
50 Loyl slaaigs glas )l aS 00,5 oo ala>de wais,S
30 el pulizre wlos ool (5,155 00gd5te y0 i el I
YL Sl 98 JI5 50 S O (598 (e o5 >
sl 0 ol 3blis 5]
dalllos 0,90 ddlain 10 005555 (5 mSojlail Lulul 4
5oy peiiars ok VA s osle Lo
Slipdos bLI | (yeew 53 Cenl @ pe e )5 0,554 VV/0
P 09 08 kes oS isls (L (VF- o) Glen 5 o,
YYPY sy bl jo oy Jad Jsbo jo L eSdlo ol
G Ve Y op bl 50 g mupmyie jo p SAYYY &
O 8es izmen .l 039y pitie e yie ;0 0 SYTVAY
Ot g o |y ady Jad Job o iS5
YOYA BAVAY 5j 5 apesie o o5 VAYA B AV o
S5 Ol GeBoS Gl )3 03,8 0155 myayie ;0 08
oo Vo9 PV G on g sede ol Ho o
98 b S Dad a3 Shes (e g e g eker
G W) ghlea s Bl sl oog kel &
455 e sl ol bogylol buls cov aS wis S


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Jood 3l @B a5 Sl IS 5 i polie osasa
tslio 1o 155 O 55 sl 8l loaisS b
als sl ST Gosd pln 50 90 98 Ol il b
5 el L33 b Gosd ple ez 5l G s o)
0391 elbio 035555 ) b Ll e )3 L )eSIle
20,8 (o0 Cgare olS (] 02 4 pazie Sliogad a8
L )5Sl 69,155 slaar 4 azgi b golatdl Ll o
(e 5 29)0 9 Sher Bilas (129, 5 adgle adg)
ol 5l esliinl b e Jlows ool 51 (5510500 Sl
bl Guyb 5l (s jlaeme Bl 4 5 095 o0 g2l 8 olS
ol o andl> o (blis B il LS Alg
232 by wleioe Wl o 3blie laailssg, 5 VL
Jolss ey lsn ool 4 (ojluso i 5 S g o yolic
@S L aS 005 0 25 G g 0 laeme i3y
s YA VY YY) o,y cipllan e plo slojingh
F¥

S Oddsree G)en I akiusnn 16l b
ool ommb glie 5 (65)5liS hjgel 5 linios
S ol olglojl o yiome Gl )5 5 552, 5 Jloid
G 55 LI izman (S 5 Sl S wiige LI
P EP A Sy R AT Gued; pedige @ g Gled
5 Sas JlS wose Suclew gy cnl el
2l 1y 6l 3Rl

A

VFe) F o lod 5 090 c o o

45 0BT Al S50 W95 ez oy p b (V0)F)
ol iy b sl kS Gy slaasls i
oLl g o2 a0 (2l b5 (So3elsid g (o,
hLs)ssdle o piug, sleddle pSs olwe (Y4 VY)
oS 0 wo,o FA b Sbigelovii 465 15w, FO oy
45e5 40 do,0 O o S. persica akhani subsp. persica
Oy g ddgil il o .ais )7 5,155 S. sinus persica
GliBes slacires adgle 25 Slao w0 (YY)
3 s BB s 1S (syimn S ol LSl
wilizee (6)98 ok ;0 bocdsS| G pls ufgn
S Gliee oS g osba 018 392y (gl e glis
O i by 201531 (6595 381 L oS s
YU oS conl o0 £Y S0 joi JB sladiges S
5% 3 (B n b @S & S LS e 092
Lol ddlaie cpl o S5 ol YL
G )90 @lie plo (o) p Sliul & ggazme 5
Mg oz b 4 S ogyeh &5 w0 S atie
S9aote Sead 4y ele SV gaze (sl p oRgts 1) (55)0liS
ol e 4 pglis LS colls WS e
» 8 #ly DYsaxe (BaSady lp 1) guor
3 4t Sgeas ;5 S 4 o il sl 30
ol e bl o LoyeSdle caslie oy S oo
ab, gl 0 YAVAS/m) S (5,65 9 (VY- dS/m)
S35 4 oS (pal 0l jlomn Jomxd oaimo L (L5550l


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Oh)Sod g peoF )30 /o op3] yal jouls JU a5, anisl> o (Salicornia europaea L.) Ui yoSdlu 65 3 owliips

References

1.
2.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Abdal, M. S., 2009. Salicornia production in Kuwait. World Applied Science Journal, 6(8): 1033-1038.
Ahmadi, A., M. Gomarian, H. Taranjzar & H. Ahmadlou, 2016. Changes in chemical composition and
nutritional value of four saline plant species in three stages of phenological growth (Case study: Rangelands
of Arak Miqan desert). Journal of Rangeland, 10(1): 52-41. (In Persian)

Akhani, H., 2006. Biodiversity of halophytic and sabkha ecosystems in Iran. Tasks for Vegetation
Science, 71-88. (In Persian).

Akhani, H., 2008. Taxonomic revision of the genus Salicornia L. (Chenopodiaceae) in Central and
Southern Iran. Pakistan Journal of Botany, 40:1635-1655.

Alemzadeh, A., G. Heshmati, A. Zandi Isfahan & J. Motamedi, 2021. Investigation of oil content, percentage
and composition of fatty acids and percentage and lignocellulosic compounds of Salicornia europaea L. in
the saline lands on the western shore of Lake Urmia. Journal of Rangeland, 11(3): 370-357. (In Persian)
AOAC, 1990. Official Methods of Analysis, 15th Edition. Association of Official Analytical Chemists,
Washington, DC, USA.

AOAC, 2005. Official Methods of Analysis of AOAC International. 18th Edition.

Araus, J.L., F.Z. Rezzouk, S. Thushar, M. Shahid, I.A. Elouafi, J. Bort & M. D. Serret, 2021. Effect of
irrigation salinity and ecotype on the growth, physiological indicators and seed yield and quality of
Salicornia europaea Plant Science, 304: 110819.

Assadi, M., 2001. Flora of Iran, Research Institute of Farests and Rangelands, Iran. (In Persian)

Ayers, R.S. & D.W. Westcot.,1989. Water quality for agriculture. Food and Agricultural Organization,
29 Rev. 1.

Boussora, F., M. Allam, F. Guasmi, A. Ferchichi, T. Rutten, M. Hansson, H.M. Youssef & A. B orner,
2019. Spike developmental stages and ABA role in spikelet primordia abortion contribute to the final
yield in barley (Hordeum vulgare L.). Bot. Stud. 60: 1-11.

Devinnan, P., 1999. The future of the ballona wetlands: Responses of salicornia virginica to elevated
atmospheric CO2 concentrations. Sccur conference.

FAO, 1994. Water quality for agriculture. Water quality guidelines. Food and Agricultural Organization,
Rome.

Farzi, A., S.M. Borghei, & M. Vosoughi, 2017. Evaluation of the efficiency of European Salicornia
plant in phytoremediation of salts from solutions. Journal of Water and Wastewater, 28(6): 1-9. (In
Persian).

Garza-Torres, R., E. Troyo-Diéguez, A. Nieto-Garibay, G. Lucero-Vega, F. J. Magallon- Barajas, E.
Garcia-Galindo, Y. Fimbres-Acedo & B. Murillo-Amador, 2020. Environmental and Management
Considerations for Adopting the Halophyte Salicornia bigelovii Torr. as a Sustainable Seawater-
Irrigated Crop. Sustainability, 12(2): 707.

Ghosh, G. & M.C. Drew., 1991. Comparison of analytical methods for extraction of chloride from plant
tissue using Cl as tracer. Plant Soil, 136: 265-268.

Glenn, E., S. Miyamoto, D. Moore, J.J. Brown, T.L. Thompson & P. Brown, 1997. Waterrequirements
for cultivating Salicornia bigelovii Torr. with seawater on sand ina coastal desert environment. Journal
of Arid Environments, 36(4): 711-730.

Glenn, E.P., J.J. Brown & E. Blumwald, 2010. Salt tolerance and crop potential of halophytes. Critical
Reviews in Plant Sciences, 18(2): 227-255.

Glenn, E.P., C. Mckeon, V. Gerhart, P.L. Nagler, F. Jardan & J. Artiola, 2009. Deficit irrigation of a
landscape halophyte for reuse of saline waste water in a desert city, Landscape and Urban Planning, 89:
5764.

Glenn, E.P., JW. O’Leary, M.C. Watson, T.L. Thompson & R.O. Kuehl, 1991. Salicornia-bigelovii
Torr — an oilseed halophyte for seawater irrigation. Science. 251(4997):1065-7. doi:
10.1126/science.251.4997.1065.

Goodin, J.R., E. Epstein, C.M. McKell & J.W. O’Leary, 1990. Saline Agriculture, Salt Tolerant Plants
for Developing Countries. National Academy  Press, = Washington, DC, 143pp.
DOI: https://doi.org/10.17226/1489

Hassan Fard, A., A. Nezami & M. Kafi, 2017. Halophyte plants; A suitable solution for sustainable use
of saline resources. The first national conference on salinity, Yazd. December 2017. (In Persian).
Hodges, C.N., T.L. Thompson, J.J. Riley & E.P. Glenn,1993. Reversing the flow: water and nutrients
from the sea to the land. Ambio. 22: 483-490.

Horwitz, W., P. Chichilo & H. Reynolds, 1970. Official methods of analysis of the Association of
Official Analytical Chemists.

MY


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

46.

VFe) F o lod 5 090 c o o

Izanloo, A., J. Miri Suleiman & R. Nafiseh, 2014. Evaluating the trend of vegetation changes using
satellite images in the deserts of Kal Shore area of North Khorasan. Final report of the research project.

(In Persian).

Jackson, M.L., 1973. Soil Chemical Analysis. Prentice Hall of India Pvt Ltd, New Delhi.

Kadereit, G., P. Ball, S. Beer, L. Mucina, D. Sokoloff, P. Teege, A.E. Yaprak & H. Freitag 2007. A
taxonomic nightmare comes true: phylogeny and biogeography of glassworts (Salicornia L.,
Chenopodiaceae). Taxon, 56(4): 1143-1170.

Kafi, M., H. Asadi & A. Ganjeali, 2010. Possible utilization of highsalinity waters and application of

low amounts of water for production of the halophyte Kochia scoparia as alternative fodder in saline
agroecosystems, Agricultural Water Management, 97: 139-147.

Kazemi, M., M. H. Marefat & H. Tavakoli Neko, 2017. Capacities of Salicornia L. to improve the soils

of saline regions of Iran, the first conference on the salt lake crisis and dust phenomenon in the central
basin of Iran. (In Persian).

Khoshkhalq Sima, N., A. Ebadi, N. Riahi Samani & B. Darvish Rouhani, 2020. Salicornia Applications,
Economic Power, Cultivation and Exploitation, Agricultural Research, Education and Extension
Organization, Office of Knowledge Network and Extensive Media. (In Persian).

KhoshKhalq Sima, N. & N. Papi., 2018. Determination of nutritive value, digestibility and voluntary intake
of Salicornia (Salicornia Sinus Persica) residues in sheep, final report of research plan, Animal Science
Research Institute and Biotechnology Research Institute, p.41. (In Persian)

Malakouti, M. J. & M. Homayi., 2004. Soil fertility of arid and semi-arid regions and solutions. Tarbiat
Modares University Publications. P.518. (In Persian)

Malakouti, M.J., 2005. Potassium in Iranian Agriculture. Soil and Water Research Institute. P 318. (In
Persian)

Mark, M.G., C. Michael Hogan & C. Cleveland, 2010. World Wildlife Fund. eds. Petenes mangroves.
Encyclopedia of Earth. National Council for Science and the Environment. Washington DC.

Messedi, D., N. C. LabidiGrignon & C. Abdelly, 2004. Limits imposed by salt to the growth of the
halophyte Sesuvium portulacastrum. J. Plant Nutr. Soil SciENCE, 167: 720-725.

Mishra, A. & B. Tanna., 2017. Halophytes: Potential Resources for Salt Stress Tolerance Genes &
Promoters. Frontiers in Plant Science, 8: 829.

Mosleh Arani, A., Z. Zamani, H. Sodaeizadeh & G. Moradi, 2016. Investigation of seasonal changes of
proline, soluble sugars and ionic content in Rammada (Hammada salicornica) in different soil conditions in
Bafgh region, Yazd province. (In Persian)

Nelson, D.W. & L.E. Sommers, 1982. Total carbon, organic carbon and organic matter. In: Page, AL,
editor. Methods of soil analyses. Chemical and microbiological properties. Madison (WI): ASA
Monograph, P: 539-579.

Nodehi, N., A. Sepehri & H. Mokhtarpour, 2021. The effect of harvest intensities on reproduction rate of
Salicornia herbacea L. (Case study: Gomishan wetland, Gorgan). Journal of Rangeland, 15(1): 155-146. (In
Persian)

Patel, M. M., B. K. Patel, V. R. Naik, H. K. Joshi & V. P. Usadadia, 2017. Effect of Irrigation and
Sowing Dates on Production Potential of Salicornia (Salicornia brachiate Roxb.) in Coastal Saline Soil.
Journal of Soil Salinity and Water Quality, 9(1): 111-114.

Pirasteh-Anosheh, H., Y. Emam, S. Kazemeini & F. Dehghany, 2017. Effect of Irrigation Water Salinity

on Soil Moisture and Salinity during Growing Season, Barley Yield, and Its Water Productivity. Iranian
Journal of Soil Research, 31(2): 155-166. (In Persian)

Ranjbar, G., F. Dehghani & M. Rahimian, 2022. Endemic species of Salicornia with economic value in

the flora of Iran. fran Nature, 7(1): 45-50. (In Persian)

Ranjbar, G., F. Dehghani, A. AlaEddin, V. Soltani Gerdfaramarzi & S. Keshtkar, 2021. Yield Evaluation of
Some Salicornia Species and Ecotypes Irrigated with Seawater and Groundwater. Journal of Water Research
in Agriculture, 35(2): 187-199. (In Persian)

Ranjbar, Gh. H. & H. Pirasteh Anousheh., 2015. A look at salinity research in Iran with emphasis on
improving crop production, Iranian Journal of Crop Sciences, 165: 178-17. (In Persian).

Ranjbar, Gh. H., H. Pirasteh Anousheh & M. H. Banakar, 2016. A review of research on halophytes in
Iran. The Second International Congress and the Fourteenth National Congress of Agricultural Sciences

and Plant Breeding of Iran. 9 to 11 September. (In Persian).

Ranjbar, Gh. M. & F. Dehghani., 2018. Comparison of ash content and oil content of S. sinus persica

and Salicornia bigelovii irrigated with seawater. 11th National Congress of Agricultural Sciences and
Plant Breeding of Iran, 31-15 September. (In Persian)

MY


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html

[ Downloaded from rangelandsrm.ir on 2024-08-16 ]

[ DOR: 20.1001.1.20080891.1401.16.4.10.8 ]

Oh)Sod g peoF )30 /o op3] yal jouls JU a5, anisl> o (Salicornia europaea L.) Ui yoSdlu 65 3 owliips

47.

48.

49.

50.

51.

52.

53.

Rathore, A.P., A. Kumari, D.R. Chaudhary & M.S. Rathore 2021 Phenological and physio-biochemical
variations in Salicornia brachiata Roxb. under different soil and water treatments (salinity). Aquatic
Botany 174: 103-429.

Richards, L.A., 1954. Diagnosis and improvements of saline and alkali soils. USDA Agriculture
Handbook 60, 160 p.

Rueda-Puente, E.O., T. Castellanos, E. Troyo-Diéguez & J.D. de Ledn-Alvarez, 2004. Effect of
Klebsiella pneumoniae and Azospirillum halopraeferens on the growth and development of two
Salicornia bigelovii genotypes. Australian Journal of Experimental Agriculture 44(1): 65-74.

Salehi, M., Dehghani, F. & N. Ebrahimi, 2016. Successful experience of Salicornia seed propagation
with water sources. Journal of Water and Sustainable Development. 1: 37- 46. (In Persian).

Sulian, L., P. Jiang, X. Chen, P. X. Fan & Li. Y. Wang, 2012. Multiple compartmentalizations of sodium
conferred salt tolerance in Salicornia europaea. Plant Physiology Biochemical, 51: 47-52.

Taghipour, F. & M. Salehi., 2008. The study of salt tolerance of Iranian barley (Hordeum vulgare L.)
genotypes in seedling growth stages. Americal Eurasian Journal of Agriculture Environment Science,
4:525-529.

Van Reeuwijk, L.P., 2002.editor. Procedures for soil analysis. Wageningen: ISRIC.

M¥


https://dorl.net/dor/20.1001.1.20080891.1401.16.4.10.8
https://rangelandsrm.ir/article-1-1155-en.html
http://www.tcpdf.org

