V00 aeao NE0) bl:nmﬁj cr’iﬁ_’w a)\.a...f: crﬂb}‘i ‘JL.N

DL wh K slaanls pland W Sy » bune gl SIS ) 5

GDL;.-:-A-A rﬂf ti(_gJ;Aq-)‘J:L} L.b) cv)ﬁf‘j) O tVL;\i)L LA"‘ cVL_QJA}\ O cvt_gjixe- oo gk@b QL«.L.@

-\@\5)}« L;JL; 4o gaxs

AFRAVAY-7AR! uj,ﬂ_lléju A\FARVERVA$3 dh)éé‘)u
oS

Bl sl r 35 3k Sy o Sius 2 01 b ool Sl s il 53 S dSees Olsisa ssle SO bl s
S e 5 (CACK) A IS S 51 S 5 48 Sime s 1 s Ba bS5l G il e 53 00 S
Slbl sl anls anb do e 5 Tt e lin s 4 plonil (63l Sligy sloo Sl S35 2 2ol (MGCH)
5Pl b o =0 eMGes 4w 31 ibadle 51 13 Il A il lanle 45w (55 2 LSS 4w b 5 S 50T Ol 14
il 0L 53 5 i crils (90l Sl & ged candllas 3550 glaas 51 1SS 4w LY o= Yeem 5 0-) e cm Db ok
callae 3550 (3l Dy 45 513 0L s L3 8 (5 S el 0T placs Sl Srs 5 (513 24503 Gos e Oloa 31 33
3le o) 5 CD) S oP) i (CaS04.2H,0) il sor vodS (N2) 055 205 s Sis bl (sibgdle 5l a5 13
G S re s el (PR0/0)) il SusG L G 3l St 3 (513 e SNl (%OM) Bl
ol S B st (gl e D (Ll b S5 sl &S 55303 (I (Sls sme uxd 53 Yo=Y eCm
Sy S Siis 3l (5 e o s s G 4 a5 LLP/0)) 5 ls Stas gl Sl eslinad s 0Tl e
3 oy Gas 53 IEXIY 5035 Gae 53 IIVYIV gl Gas 3 alw 05y 5 4l LYOONY (YA0/2) (5555 2l csaly
slewl g (U_M- Ges 45 10/AY £33 G 3 TNV sl Gas 5 s Oy 5 al L7A/0T 4/8Y) (6oL b gy <SLIS

By e ano 5 5l S RS 5 Olss sbsanle cu gl el (S5 S

e (I asle ( L10bb slanle slaas (o3l Lialu b 1o}l pads

zaresalman@ut.ac.ir «J stus sdews 5 <Ol ! TS O oKl anb e edSiils (Gl S 5 Sl bl gl 05,5 bkl
TS Ol oKl (b b oSl (Gl S 5 Sit Gbls sll oy S alecin sae Y
D gl s b K A e LY
Ol o2l bl el Sl 58 e )| Wl S 8
O S b pl 5 b e Olosle Ol spel B3 al330LLs 1S5 .0
TS e oLl and e oSl (Gl S 5 S bl sl o5 8 ) bt )8 (gl
el Ol g5 ol Ayl i)l LeLobl 3 a8 s Wlis ol @
DOI: 10.22052/DEEJ.2023.248203.0



VFe) (o) qpkadg om 5loud 33l JUw oyl i gST (oo (g3 sole aloxo o

Oy S Klg oS 5550 OB o ean 5 aeb o5
3 Sl e s olanl s w55 il
LSl T e abgdle b Clablns il
Tl ol LS 5 o3 (St &8 22l e
A by ey J Sl an sesls e 0 Sl OLL
5 SoameeleS Comolt 058 by Bie o (izeas
Coobt pland ane sl g 3B (AL @ o
Lo et b 5 o e iy B L 5 (s
Obme S0 a5 S5 S3sLES e 5 SiSile s
las il 58l o A3l 43I s b 5 gen 1 OLS S
LBl S il Saw il pomen 5 550 St
SAS L o d(TIY (53, K 5 amst ) AL
ot Las 5 o3 ag pas 15 o il s e AL s
Asts 250 5 A5 m GUlS (S35 cod
S a5l Soo Sulgis Laa sl Sl OAs
i 53 S s el a3k s
TIPS PP P I U P PPN PN WA
sl LU 5l gl Oldae ol ol js Sl g
N
sk (B p S Olgea (gilas¥ s 5oL Sl eslinal
T S5 Sk pl oS sl 0L ool Sl B xS
LS 5 ool Gl p Gkl Bl I S
Sl peamed (VY sl ;S 5 GLabL) das
ol S sl QL gl S 3 SLS 1y ol ol
Cbailoen il bl 3 L St eyl s edle i p Sl
BT S {s\_s a5 ok bw g el o Sl 3 (S s
5 e ialS Eel 5 uS e (6,8 P ol oS > sl
Sseas ST OLLSGes §f D) 238 0 55 G0
Sy e slaglle Jald 280 glagdle 5l s
Oy laauls ol Gua b S dsm 5 Sdae (S eidis
Ol G 5 A el QLA Al K, 0Ly s
Lk a Cod el oS S e S5 S
el il (Y14 OLLSon 5 g05) 351 Lagle

3. Li

PRV

Glaans 53 Jame SISCLs 0n Sge 51 S0 2k Rl
Ol ol 53 Sy Jarmn So T Col &S 03y o5
5T e e YT LS 5 ode) el o
G dl sl (T8 0 5 el 7018 (O] Kes
Fo oz Sl sl e 5o 0l (OG5 s e 18
slowl Gl 5 (YN OLLSan 5 3550 o BLAD das o
Cilin gl ion (gl olanrl 5 (golasl ol L
E13) s S ot OF e Sl A I S oS 350 e
OV e oy A 5 JalS Las L s (YA
Slaeslo i 5 cm 55 (s U o 5 soslis
03,5 1 coraloly 5 Ladbls 5 aeslr 05 S 3 subne ¢ Ll
Ol 5 olest b any ol 5 badw O3bis 5 Lacls
OLLSen S SLw) I5a S I (YA 3 o
A3 53 ciad s el e Ol ey 36 5 (YooY
55 @3l Sralw 3 (Y 0L 7&K i) 555 e
jus&é)ésyuj\Mmjpf(}ku
5 Seis Gblie )3 Ol 5558 5l p s 350 Skl sl
SR O ORIV Y PRT P
e sla0 s gl Slalas wlwl —sjls 13
=B YAV km? IS ba 508 s ol Sl b
Ve km? S 5l 355 O ol 3 oL iolu b J:IU;JJ
(VN 0Ly el 55) ool 3L by Slad sl O
o35t 3k Rl xS eddauiS sl 4 a5 Lo cnl ol
o 5 Sen Olag o a8 53 bl o 5K s
e o I R R s
Syed Bk gl SLalS ) wul bl 5l U
b e gl gy 0l Sl el sl
(S 5 Aol sl esleal ol S5 50 sla S
Seslial e e Lty osE 5 SO glais)
e 5 3 S ey o Glagdle Ll Lagdle 6l

yéb (S e sete o ATV OLan 5 faes) 5515 39 5

1. Song
2. Sprigg



ov QLA WSy ; rawlo (2lond o S g 2 (Fare glo Ol (o)

o ol @355l Jlsy g5 oV Coaal 5l ol
wdls [ S L Bl llB sl 4 gme il il
S 2 ) S (e 5 plend (b ol 5 L
jv_ﬂblj_ﬁM)bﬂljﬁl)m‘)d&\jv\ﬁxﬂ:dw
5 ) e oS Bhesa O Gl 5 St Ll ol
Mb&fp&bbwﬁ.whwbsﬁjélﬂ%ﬁ
Ao S S S 58S Gdee e S e Sa L
A3 S plomil (95l Slgs sla S el IS 5

by 5 ol

andlas 5, 5 Giate

Ol g by 23S glalsamls aalllas 3,50 it
s ailae () K2) 55 Olghosl Olzud 55 S 500
adorsl a8 5 0L L o psles 5 Ko (B 005 1
Gt Dol B ST S ey (ol (e b Gl GbLs
2348 ol S e 5 Jled (glanle slaas ol 5 aLS
bl o sbaule 3 5 5less S 5555 5 LS slask
Slresls 5 o allaie ol 53 (OIS0 555 o 55
e D)j_ﬂu.h;dgy\.ﬁ)‘f olas dbg&:ﬁ:w °L<:~“i\
MM G, 5 oes MTEAMM Sdesls Sak Kk L
YYN °C s an slos BuaS 5 i ke glols VY40
Sbs zmen el 14 °C (glsn glos Lo g 5 -V °C
IAVIA 5700/ ailen o b, Bl 5 ST
dons e 0L il S gl (i oy A
(g bole i s aalllas 3 50 ddlaie 53 oS (Y ISS)
S LT 5 ge gt sl e G ol (i)l
S A Sl e 5 sl Lo st glos plgs 5l S
S 3T 5 A e o83 ole Llemr 53 5 03 S
L gio glos ol an 51 2SS g e gie glos ol s I i
(O JS) il e St ans S35 B 5l e 5
Sl sl Glls S stuaih i Sl adlate ()
sl ch

Lo n Sk ol aS s oz I gla b psSle g,
S S Jla b g aias o A1V B, Jsal s
(Y14 0L 5 L) das o Gl S /Y /e
Slestial Slcos sabanle SO 15 55 1 Gedow
odles e a8 5ls DL b S 5 0 sl 5 S
ole i35 5 s 5 S Laslie (R3Is Lsa
OHLSar 5 o) Sl sl 5 S 0 Cd (5 20 e
Coslie ol 2l Sl Lo s b sadds S1L(YeYS
on s ok Sl s Gl Gl e (S
T 5l oS o Ol ey ol il 5 288 18
S5 b o JalS ey clale 211 L e S
S b ALS b A8 min oo b Ll
C]a_.d laesls —r (YN 0L L) das
ol Bl 53 Olaws ) 50al8 Lo jled S gl
25 Cnglie 55y Ssl 4 ) 80 Olars 45 515 LA (5L,
e e B (SIS 5 e s b
A 5SS SU 5, S (VT L2y ) 22,5 e
Gl o sl (K5 gl K Ll gesy (LCMF)
e ool s Shes Lol $lp 238 L3 s 2050 Ol
il (S8) b Cuslis (PR) 358 4l 55 Cosslis
ool s g Sesll (RY O 358 ol 5 (G)
T10 45 5a5  IR3G PR SS) siis Sl sla el b
el 0 Olgy Sladnle o Gl i S o e
(YY) O 5 es)

ssbean 18 ol Sl eslinal o sladle > 4 S
SLs ot balass s a5l Olasst bl (1L 3 5
PRGOS G - DU SN WP o W Jlas s
omlw ol s S s el s Olpea osle SO Ol
el 5 gl sl e Gl 0T Sl 5 ol

035 i A 03 S5 Jal el (35 i 5

. Massa

Shi

. Lignocellulose Micro-Fibers
. Resistance to Penetration

. Shear Strength

. Germination

. Infiltration Rate

. Treatment 10

® U AW~



14 UL“‘“") ‘WS&S‘“ e)‘.o.é"o ‘pbé)b Jl.w ‘ubl.u W,S' (W0 ‘5&.0934‘501.9 PYE OA

Kuomesers.

axdlas S48 83 gdows ‘g_l._\}‘,oa- C«.gsy :(\) JSJ
Figure (1): Geographical location of the study area
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Figure (2): Ambrothermic curve of Kashan Synoptic Station (39)
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Figure (3): annual Sand Rose of the Kashan Synoptic Station (39)
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Figure (4): Mulching on sand dunes
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Figure (5): Diagram of average frequency distribution and cumulative diagram of sediment particles in the studied sand dunes (39)
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Table (1): The rate of increase of chemical properties of soil under the influence of mineral mulch in the studied depths
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Figure (6): Results of paired T-test for studied properties at different depths
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Figure (7): Results of paired T-test for studied properties at different depths
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Figure (8): Results of paired T-test for studied properties at different depths
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Figure (9): Results of paired T-test for studied properties at different depths
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Figure (10): Results of paired T-test for studied properties at different depths
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Figure (11): Results of paired T-test for studied properties at different depths
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Figure (12): Results of paired T-test for studied properties at different depths
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Extended Abstract

Introduction: as one of the most critical environmental challenges in recent decades which has engendered
environmental pollution worldwide (33, 3, 2), wind erosion occurs due to increased velocity and turbulence of the
wind when blown on a cover-free surface (11), inflicting lots of economic and social damage on various sectors.
There are several methods used to reduce wind erosion, including biological methods (seeding and planting),
mechanical methods, and the methods used for strengthening the surface cover such as the application of different
types of mulch (oil, polymer, biological, and mineral mulches) (21). In this regard, mulching should, as a last resort,
be able to pass rainwater, penetrate into the ground, and maintain moisture while having sufficient required
adhesive strength.

Non-petroleum materials have increasingly been used in recent years to improve the stability of buildings,
aggrandize the diameter of soil aggregates, and stabilize the soil against wind erosion. However, choosing a
material as a soil stabilizer against wind erosion, replacing new mulch instead of oil mulch while considering the
aforementioned factors, and taking the biodegradability of the non-petroleum materials into account are other
crucially important factors to note in this regard. Therefore, this study sought to investigate the effect of mineral
mulch (a combination of CaCl, and MgCl,) on soil properties.

Materials and Methods: The study area covered the sand dunes of the Rigboland desert located in Aran and
Bidgol city, Isfahan. The mineral mulch used in the study was a stabilizing solution obtained from the evaporation
of the brine of Iran’s central desert in the Khorobiabank region, known as the SS400 soil stabilizing solution (27).
Chemical analysis of the solution indicated that it contained 30% CaCl2, 15% MgCI2, 5% NaCl, KCI, Ca (NO3) 2,
and 50% water whose pH ranged between 5 and 6, with an average specific gravity of 1.5 g/ cm3.

On the other hand, in March 2012, mulch was sprayed directly to the natural field with three replications on three
mounds of incomplete Barkhan-type sand dunes in Rigboland Aran and Bidgol regions to evaluate the influence of
mineral mulch on soil’s chemical properties (Figure 4). To this end, samples of aeolian deposits were collected
from three different depths of the hills in the study area with three replications (0-5 cm for the first replication with
and without mulch; 5-10 cm for the second replication; and 10-20 cm for the third replication) prior to performing
mulching. Finally, some samples were collected once more at the end of the experiment in May 2014 from the same
three depths. It should be noted that 15,000 liters of mulch were applied per hectare.

Results and Discussion: The results of paired T-test performed on the characteristics of different soil depths
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suggested that the mulched aeolian deposits did not differ significantly in both control and treatment groups in
terms of N, CaSO4.2H20, P, Cl, and OM characteristics in at all the depths studies (P> 0.01). However, the
application of mineral mulch significantly increased the EC, pH, Ca, K, and CaCO3 at all depths, and N and Mg at
the first and second depths (P <0.01).

Mulches with different compositions and origins may increase or decrease the root's ability to absorb elements.
In this regard, the current study found that mineral mulch significantly increased the soil’s pH (P <0.01), which
could be justified if the Na and CaCO3 added to aeolian deposits as a result of applying such a mulch are taken into
account.

Furthermore, hydrolysis of Na and the dissolution of CaCO3 which eventually lead to the formation of hydroxyl
anions could be regarded as the main cause of such an increase in the aeolian deposits’ pH under treatment mulch.
Moreover, the comparison of the deposits’ pH made as a result of sampling with and without mulch revealed that
the deposits’ pH would be higher if they are sampled with mulch, which can be justified according to the
explanations provided above. On the other hand, some studies have reported that the aeolian deposits’ PH increased
when treated with mulch (17), which is consistent with the results obtained in this study. However, the finding does
not correspond with the results reported by some researchers (20 and 4).

The significant increase in EC capability at different depths of the treatment group compared to those of the control
group clearly confirms the influence of mulch on increasing the soil’s EC. Moreover, examining the soil’s EC
capability at the evaluated depths showed a decreasing trend caused by the washing and transfer of the mulch-
included solutes to lower depths, where the rate of ion transfer decreased with an increase in the soil’s depth.

Also, mineral mulching significantly increased the soil’s K (P <0.01), which could be justified by considering the
type and the origin of the mulch used, taking into account the fact that the initial solution was prepared by using the
materials collected from the study area contained high amount potassium, a limited portion of which still remained
active even after it was extracted from the solution (what remained from the solution afterward was used as mulch),
causing a significant change in the amount of potassium in the soil. This finding is consistent with the results
reported by some researchers (10, 13, and 14) who argued that mulch increased P and K in the soil.

Conclusions: Considering the findings of this study in terms of the influence of mulch on the aeolian deposits’
componential elements and important chemical properties, including the deposits’ response, electrical conductivity,
sodium absorption ratio, and the percentage of the exchanged sodium, all of which showed an increasing trend that
led to salinization and alkalization of the deposits, and consequently to physiological dryness, and taking into
account the fact that the mulch exerted no influence on the percentage of the acolian deposits’ organic matter as the
most important and effective factor in improving the physical, chemical, and biological conditions of the deposits, it
could be argued that the mulch used in this study had no positive effect on the aeolian deposits studied. Therefore,
this mulch is not recommended for stabilizing sand dunes and controlling dust.

Keywords: Wind Erosion, Sand dunes, Desertification, Organic matter, Mulch.



