10.22034/ijf.2022.314610.1815:(DOI) Jtuzws awbs

Olnl LKz ozl (ol Sz Alme
ﬂ 20.1001.1.20086113.1401.14.4.2.4:(DOR) Jtuzws awls

V) ol oF 8L o oz Lo
YYV-YAA o

‘M" 9 & lio

Sl s et

) SB Cugb, g Ld , (Tamarix ramosissima Ledeb.) 43Ul y 35 aoxid 45 culdlS il
a9yl Aol )3 0 pE DASSES (5l iy

T30l 15 s 97T guilonde desl Jool; e U

el cgmg | ool LSS ¢ nls gulin BOSCESS ¢ UK 09,5 ws )| pwlid S sgmmiils’
u‘).l‘ ad.:.AsJ Gd\.:.Aj)‘ oKl ‘gx.\...!a é)LAdQ dasiisle aéJAliL? cs)f bl Y

Al oyl cdrag | oKty o xals mulie BASEINS «(s Il o &5 y0 09,5 bobiwl |
Sl cog| cdag | oSS cdneg | Al o Slidllas 80Sing, |

OF e INY A Gy gyl OV F oo AIYY il o & l)

onS
aile o Jlos Gidigzl sogasme e (slo piin 0,8 0 Djgo pdy ol 8 la iy Cois sl (o) Sl wisle (gouie Sleladl
5 sloazis s Calbge )| Ban L ale ags, s a0l Culge )| Cilsg; slasasls | S5 Syl 5 Leo
35 asl 003l jedaie (pan a8 )T ploul S Cugb, g o o msli bawd (o dueg,l dxl y0 sus S be s cllfcass
Y casb) 5 Les ot (g S ojlasl el Gilgzl coluwe 5 55 slaarly glis)) 5 QL Seilotcs (Solad & )90 allucin
190 Lol izl o 83piome 5l gl 5 315 55 il I slasl  irlate aliilir oz 53 55 S b
P12 V) o e Ol yss 3929 5 (Sl ad,bgs il ls & 525 .85 plowl gLl sla Judxs g ol (6,503l (adais VY + ggozme
Orle 09 (6l paiged (ldlpr ooy ;o S les (D010 V) o pne Slydd 5 (510 paiged bliS ( S5 Cagh; g Lo
9 VA8 5 (ugeades & )0 YEIVA 9 YYIVY s e laasly (digngl ) sogumme 5l )l 9 Jobs )0 S mhaw (559 Cusb; 5 Les
Cagb )y ao 0 Y (P<-/-V) o cxe (il38l g S slos (g )0 F7 5 (P<-/+ 1) )b e ialS a5 (glasgSay gy o jo V/AY
L 35 sleasas o Ol an wlb doadly bl ol Cod oogass 5l )5 4 Cod sy Jildignzl 55 80900 0 S S

D9 axg Giolw 4 elee g Sblo Bblie co pae ladlp jo Jasme bl ph 050 Ban b 5081 cllS g 55,50 bezl

(S sl il B Bzl srbes O lepe «Su3elsST Lol i guadS (sWrolg

Sapie glaogel g ladely 0 e jl dnegl Azl 50
aS ol Glpl 5o oleel drwes g ol mle s yob
Jo slagslupg cuodls 2065 5 (5)lwbl
(Kheirfam & Roohi, 2020) el sais j5iS e
Ly Sisaos el b (ldliz 50 aneg)l a2l
Sl 2 b e g Sley SB et a e
Sz (938l59, o, (Kheirfam & Roohi, 2020)

doddlo
b Ol plie (A g (5 Cdl 3] glaans (o
oimgin alidee Slo fon ;o Jsolne )10 e
Sl Sl oz G & ) las Slaal sl
g 09d ha Lo Bjlwpy Cwdl 5 galgzr (Smn
Cn o«b)j 4.'>‘9.c ua.JL'> LO ‘) )‘J;l.a 2.1.«..:54 EY ‘S.al.u.mé
O S Gl ey ol po (Chen et al., 2019)

a.alijanpour@urmia.ac.ir : e

CFERNAFYO. ) led 8l

Jss B3si ”


mailto:a.alijanpour@urmia.ac.ir
https://jsw.um.ac.ir/index.php/jsw/editor/allAuthorArticles/n_moradi18%40yahoo.com?authorName=%D9%86%D8%AF%D8%A7%20%D9%85%D8%B1%D8%A7%D8%AF%DB%8C

YVY YAA B YY) Goio O F) ol oF 8,0 op,loz Jlo el SLlSir ozl ooll JSi Al

O pamons 9 SULo Bblie o0 55 g aneg)l &0 o
sleass o, Shae Jdow aojls ST laladl o
s ).ub Cod 08gdote (yuwy prlaw (eiw L3,
Sle S e Jdow ails cadal L5 glasis o
bl s azls flgied S mlaw Cugb ) 5 Leo
2 AL Gy Ll o Sles g Cudise L)
He et al., 2015; Bijani ) ¢l Jawo oyl 0gupe
Lo O9—eR u_bm t_gl_m).._n...a et al., 2020
5L g Baga e o ge—> sl e bale
3 pleto Blbl laore 4y Cond brasis o ilgzl
(Stoutjesdijk & Barkman, 2014) ¢l oy s
S Yz Cagb ) ed) o) s S gladdlie
bl s Bl bl cod 28520 25 0 (@95
Slaie « 3,k 5l .(Lozano et al., 2020) wigis o
slal ayy o sloddie p laasis o (5,105 3
Lozano et ) o,ls Sy byl ezl (Coluw)
5o bazis o iiezlb coluw (plpls @l 2020
2 & 8l (ol sl sy Sl
SIS Gl Bl o (gL il B g sloasli
Db oe A3 5O (297450 g
Lo s (S5 sST sloailie s pinposets
Zhang et ) baxiz o ibazl ) 0 asbcy 50
Bblie b slaa iz o 5,135 31 (@l 2019
Al-Dousari ) ol jisls 3 als jlade 5 Sblo
sl ,sLs et al, 2020; Luo et al., 2020
yolic a5 > sloddie o anb glaaxs o
Lozano et al., ) balaSs s,laub 9 cugb, ( ol
Khoshnevis et) ,d gjals> 5,135 512020
gzl ol bLs | g5lw Jos g @l., 2019
Huang etal., ) 1 ;50 cos coluw U olals

sl Grali 8l ] e 5 azl o el A0
SIS0 o (S ol i 9 Z2S 5
Gl 00 it 5 e T bt ) G laal
ol 09,9 Juals 5,00l 5l (Hassanzadeh et al., 2012)
= Al 9 )0 deg)l Al 0 4 (o)) 5 (b
azbys (=l eolny Gide b SaS
b wle j5pbs Lo 5 jlwps g 00
Sl 08,51 oy 15 g0l ol 8 4wl culs S
Cowlus LS 5 (Alizadeh Motaghi et al., 2020)
sl (Slgl3 cng)l Azl ) 0SS (sl i 35
St Joad ;o 59iS oy Jlad baule B g wad
gy )3 JUal g ol oy I (gl Lasl s
(55598 3blie 4 Ll &y Jato slosias 5 aulo
Sl 03,5 ot | azh )0 adl> aio 5 (oS
ol 8 su 0y (Alizadeh Motaghi et al., 2020)
3 0lgy slpawl g S IS Jlal g cullo s g (g0l
(Sl @dlsz Sl oz G S S ol
sloaiss 5 b alis «s5,0liS GlaplSlops
Javanmard et ) el Sgelym 3bls (5 5il> 5 2LS
ol s B aalyE ae syt S o 5 @l., 2019
5 S 0y Uil s L 5 s ol
loail> Gl b & Gl slapgls 5l Légs S
C5 slap5lwps 5l o blax g aag |zl o
Sl 55950 Oy, gloanle &S > 5l AL sla 25
9 95 ) Sl Glapgls i g Jlge A 4o
izl eaiSes laails g byt oly) sloasle
Jles! aiile (goaxin cn) g (s e Dlaladl cag )|
dawgi 9 Sl g o) pal g o) slapSisk sbml o3 3
Dygmodey (o2 0 9 Sl 3 (S50 (ALS i
03 S (Flne )3 (s 9 5,5 E g s WS
SS 2 eigmes g LS wlg palS g e sl
Ll gyl drl o Bab Sis slo yoms (g sloanle
(Kheirfam & Roohi, 2020) ¢l oo
Sl gl o gy Sl 5SS L)
oSt gl i 5o ols; gloawle 5555,



v 0SB Cugb, g Lo (Tamarix ramosissima Ledeb.) asLi 58 dowis o clls R ARAY

Sl s (2LS la gy I e sla S
o il g bl g 00l 5l el pdboliz]
2ol ol g cutlS cams LalS iy b 5l _als]
SLe (b LY Cugh) g Lo aiile sla st L3,
clin Sl g g5 DLl Sl 53 g elnil anlgs
55 aalss wald 1) bl bl gl ol b lys

o9y 9 0lge
Gy SilS bl (g cnl Sl
9 0008 oy (s 5 lazis ;o) (AL
Vol g V8T R0 Ll sogase 48 deg)l dxb o
By Jsb 7N S FET 0 g ek (5,0 YA
Jlom 5o (Brd 5 8 OlamlydT ol 55 o
axl,o cpl (@Y o) ol oals adly ol e
St ol 5| Jd) g srep kS Be v+ 30
Sleolly) rezs Jowe 5 0 s Sl (azly )0 ol
B Sl Ly o] il (o) 5 (i
polie Sludl g cod8l Jalge Jdoay 15 gla Lo
OhalS a5 005 alS w5, 4zl o 4 (5095
asls o ol ol ‘_s_f\ T I B
Olmea) ol S (gla i 5l areg )l Al o &
(@) o) el oy S5 (oebys S 5Lops
ayle ol Gulw 3 ay g0l cowlus 4 S
Sloladl g, 51 .(Kheirfam & Roohi, 2020)
‘32 Gk )l (LS pidg Ll g (soaste
«((Salsola soda L.) Ygdlu) ok, 5,15 ,05
5 (Nitraria schoberi L.) glso ,3) g ,LSa s
Tamarix ) axl i, 35) Laa oz o o, LSy
slagls iy Baa L ((ramosissima Ledeb.

w_my NG PR ‘)_>-‘ Q‘ﬁ) (_gLQA_mLo 9 é;).:)
WA GOYAF o 5l g gl po & 00 alS

=l o nres .l oads obj,l g Julos (2021
Peters & McFadden, 2010; ) i slo iogh
Mufioz Vallés et al., 2011; Al-Dousari et al.,
(2020; Lozano et al., 2020; Luo et al., 2020

5 3ba 5l (e slaailie 5 i il 5l (Sl
5 Loy a5l b (o,e) (owlibicn ) sla S5
Lo gl > ol LS idg (Lhasls olows
€9 5l (Ao (soadlie dgugs 4 Wilosls Lis 4o
Sypdny s i adhic coddl gla Ty S
(Salazar et al., 2019; Lozano et al.,, 2020)

Mufioz Vallés et ) i la iogh ,o diz,»
al., 2011; Salazar et al., 2019; Al-Dousari et
polie 6,0 q@l,, 2020; Lozano et al., 2020

9 OIS b )0 SLS g (hane sls e
Hlaas Jojs wles 57 Jlosi | (orl slaJles
P e la Sy p Sl s (aLS A
@ Lol conls az i & yaia S dand g S 3blie
1 il s gla e 6 35 51 ke (g 3lo 55
0I5 SAS (6la s aiilon) H5ebogi 5 jlups S
Soyeie y (Wlodgy O iy (loj a5 areg)l a2y,
J51s boguma § SzrsS uledio po o0 ()] 5 Sl
el 0 Jlaiz azgi bl bl 2 4
&b 3l by Lol ileps g 30 @ s
slogEilups Copae sy (BLS Gibg lE]
ezl Slelasl o Lol Glaal 5l o 55 4 el
el el 6 58 51 ek o)l 5 e
i gy MaTl el (55, 3o L Jlgs cutlS” asile
ol o Bogaome dloul b ouls ailS aLS g
Ll )t 09t cow 995 b9zl 5l (S0 el
25055 o3game o] SLS slaThs 5 e
e S ghw glal Gl 1) bl coly
O 4o (Sliws oS eal 8 oailu 8 alge
o ol Bblie Sy poe o alS ilgy o Sles
iilraen 5 38 Jlod atejls (goln el b
8, el aiae) eyl 5 el (o] el



YVY FAA G YY) domio O F ) lie) F 8,les o oz Jlo sl Sl cramil ol p) JKim alone

S e O R (I SO RCCIU IS LS Y
Al 5 g oabells 5 slaanis s dgel
3500 4o Cames (VYAF o 5h Lysl oy ccsls
35 sleaziz s slaaly (Eloo B 5 Veudlo) laaiss

ok ol ol pagh sl ol

Bog0mxe 40 35 sl sis o clils g oads sl
(o el 039y ainay (nl o pladl (gl gl
El,0 ot 0 alS dg aill Sleladl S 6
Ol o 6515 50 L ()l pms liasy ) )
ol Gy izl e Glsieds 45 009 (o)

E’
35°0°0"N

30°0°0"N  35°0°0"N__ 40°0'0"N -
30°0'0"N

£
2
14
o
&

45°0'0"E  S0°0'0"E  55°0'0"E  60°0'0"E

u...f..oj 9 LSS (_gLQ).HM.’ ‘(u:.”) O‘)"‘ Aol ).b dmj)‘ :L‘>L’)O 9 (5’)'5 ul:;ul.,)o] ULA-AAJ‘ @LJ‘P u...aﬁj.o -\ J&m

Ol s Balate) dpns ) Aml s B0 SiS gl yiny 4o 5F (o Sl DLl ol 2] Bagaze (o) dpesy) Azl ys siS
51 55 ombas S sles 5,505l 40) 55 sloasly ezl colus 5 bty sloadlie ¢ Sosll (z

3 sleal izl sagame 51 (9) )1 5 4)

Figure 1. The location of West Azarbaijan province and Lake Urmia on the map of Iran (a), dried-up beds and
the current state of Lake Urmia (b), the zone of the of the Tamarix planting measures in the dried-up beds of
Lake Urmia (Seporghan region, c), the measurement of morphological components and area of the crown
covering of the study Tamarix stands (d) and the measurement of surface soil temperature in the inside ()
and outside (f) of the area of the Tamarix shrubs crown coverage
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Table 1. Statistical indices of the main morphological components of the study Tamarix shrubs in the dried-up
beds of Lake Urmia
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Table 2. Analysis of two-way variance of soil variables in different geographical directions, and inside and
outside of the Tamarix shrubs canopy
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Figure 2. Average (+ standard deviation) of temperature (a) and weighted moisture (b) of soil in different
geographical directions around the planted Tamarix shrubs in the dried-up beds of Lake Urmia. Bars with the
same letter show nonsignificant differences; otherwise, they show a significant difference
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Table 3. Analysis of one-way variance of soil variables separately in the inside and outside of the crown
coverage area of the Tamarix shrubs in different geographical directions
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Figure 3. Average (+ standard deviation) of temperature and weighted moisture of the soil surface in the inside
and outside the canopy area of the Tamarix shrubs in different geographical directions (comparison of the

averages inside and outside the canopy area was done separately). Bars with the same letter show
nonsignificant differences; otherwise, they show a significant difference
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Table 4. Comparison of the average values of the soil surface temperature and moisture components in the inside
and outside of the crowning area of the Tamarix shrubs using independent t-test
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Table 5. Correlation analysis (Pearson) of soil variables in the inside and outside of the crown area with the
morphological characteristics of the planted Tamarix shrubs in the dried-up beds of Lake Urmia
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Abstract

Various measures are considered to stabilize the erodible beds such as planting. Environmental
variables in the canopy cover of plants, including soil temperature and moisture, are readily indicators
of planting projects success evaluation. Therefore, this study was planned to evaluate the success of
Tamarix (Tamarix ramosissima Ledeb.) plantation in modulating modifying soil temperature and
moisture indices in the dried-up beds of Lake Urmia. To this endFor this purpose, 15 stands of seven-
year-old Tamarix shrubs were randomly systematically selected and their heights and canopy area
were measured. Additionally, in four cardinal directions, the top-soil temperature and humidity were
also measured in the inside and outside of the under of canopy zones (120 points in total) following
the prevailing erosive winds. Afterward, tThe results were then statistically analyzed. Two-way
analysis of variance showed significant differences (p<0.01) for soil temperature and humidity among
the sampling points (inside and outside of the microclimate zones) and significant differences (p<0.01)
for soil temperature among the cardinal directions of sampling. The mean temperature and moisture
content of the soil surface in the inside and outside of the Tamarix shrubs canopy were 23.77 and
34.78 °C, and 2.95 and 1.82%, respectively. So that, a significant decrease (p<0.01; 45%) in the soil
temperature and a significant increase (p<0.01; 62%) in the soil moisture content were recorded in the
inside of the canopy zones in comparison to the outside zones. The findings showed that the selection
of Tamarix shrubs with larger canopy and planting with higher density should be considered to
improve the environmental conditions in erosion-prone deserts management programs.
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