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Table 1. Description of the soil properties of the study region

Property Description Property Description
Sand (%) 86 Organic N (g kg™) 0.08
Silt (%) 7 Mean weight diameter (mm) 0.39
Clay (%) 7 Geometric mean diameter (mm) 0.067
Texture Sandy pH 8.5
Bulk density (g cm™) 1.67 EC (dSm%) 1.45
Organic C (g kg™) 0.075
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Table 2. Results of the one-way ANOVA comparing the variation of the wind-induced sand transport,
organic matter content, mean weight diameter (MWD), geometric mean diameter (GMD) in the various

treatments.
Variable df Mean square F-value p-value
Between Groups 3 2.047 1779 0.000
Sand transport (kg) Within Groups 8 0.001
Total 11
Between Groups 3 0.042 51.2 0.000
Organic matter (g kg™?) Within Groups 8 0.001
Total 11
Between Groups 3 0.170 387 0.000
MWD (mm) Within Groups 8 0.000
Total 11
Between Groups 3 0.016 273 0.000
GMD (mm) Within Groups 8 0.000
Total 11
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Figure 1. The mean comparison of the wind-induced sand transport from the treatments
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Bars with different letters show a significant difference (Tukey, p <0.05). Error bars show the standard deviation.

S8 Sype (CXHY-07)  (S5nSh 59 0
SySejll JTesle polie s (Rossi etal., 2015)
sl lod (6wl GG ya0) (o S 5leas
s (P <+/+V) jlogme Siulidl onimsylis 5 Slllas
S S bgilew zmili jlos o sﬂ oole (so,0 VFY
SopS iz oV KD 5 ) Jgaz) o9 aald Jles @
256 CHULO lié S e oole 3o,k 5l Lo xSLgilows
Gl 00 555 b S lgilow zmdls b ) s
S, obml b S JToole 5 Leay (Kheirfam, 2020)
keSS (I sloog S ol y S Jiged hio )L

Yy

Odigy ey gl S o as wleols lid leasl
sai i sbails ghule b wiles aLS
Syl 5o cwlul il S I oole cang)l 4zl yo
Zouetal.,) o,ls loyl (5,lasl azs o 9 S wl)d
2V el 551 sla Sl 3, 5| (2018
Aoy OA odies LSi3) S maw 10 (1,5 com 40
(Kheirfam et al., 2020) 5,5 (S JToole (glgize
auld Gob 5l S s S e psd wald cnl
bos g 5l o sl cir g eyt
5S4 6595 5551 S L ol b g L xS lgilens
—S slepsy JSb 4 JT ool mizes



S5 oslal adds pmyeyio e Sl VYO 5 p,55LS
S sl mS gl Sop20 ey cnl 51O JS8) wb
Josine LialS 4 mie CHULO ot Lymo 3,
Lonogs loaasle JUil o g0s )0 VE 51 i g (D <+/+ 1)
53 09 shasle fas (63 Sl Sgug 45 50 9 3L
o g gl 4 oSl ppiins edls &5 JI>
P <1 1) sy sloanle Jil 1S pin S0l oo
dwlo C8 ) 00 Lade Colyd jo .0l a0 AF/F e 4
56 o Jil Sud 5 o SskS - IVE ot (s, 5l
JS8) ab Sl aids p e yie p e SokS /00

S Glossls Gpslen o @b Coll Jsb g
slwl g Bl 4 e sanlp s a5 azsl
JUl e 5300 SL LS Gy g58 sl L]
Sg: 0,5 okS Cad ol Lo b s (59, 5l Laanle
2 oSk VOA S b anle Jliml sasaslis as
S anle JUl Vb s ol e 4idS e yie
5 Sl ot (iloand b 55y Loyt sals Jlas
CdR) (py o8 Slgime a5 og basle hend (gl
Nan) asb o o Yo 5l (o ys cid) clws g (do o
0y S ym5 legd s anbe Jl l5ee (et al., 2018
S e oole 0538l 5l eolizal b S gla S Lgil
PIFY s ya gl Ul cas 5 CHULO li

O

05

204 -

(=]

= 0.3 -

L

S 02 - b

[&]

01 [

S o

S 00 =i
Control

CHU10

Cyanobacteria

Treatments

Sl 5ol ombaw S 50 I oolo (glgiome (uSiles dunlio —F S
Figure 2. The mean comparison of the organic matter content in the treatments soils surface.
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Bars with different letters show a significant difference (Tukey, p <0.05). Error bars show the standard deviation.
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Figure 3. The scanning electron microscopy images of the control (a), stimulation of cyanobacteria by the CHU10
stimulant (b), and inoculation of cyanobacteria (c) treatments
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Figure 4. The mean comparison of the soil mean weight diameter (MWND) in the treatments soils surface
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Bars with different letters show a significant difference (Tukey, p < 0.05). Error bars show the standard deviation
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Abstract

The stabilization of the dried-up lakebeds is necessary. Recently, biocrust formation/
restoration through the microbial inoculation has been considered to stabilize the moving
sands. Accordingly, this study planned to evaluate the possibility of using cyanobacterial
inoculation and stimulation in stabilization of the moving sands beds of Lake Urmia at the
laboratory conditions. To this end, the bulk samples were taken from Jabal-Kandi region
(from Urmia) as a hotspot region for the moving sands, and the samples poured into the
erosion trays. The most suitable existing cyanobacteria for the soil stabilization were
selected, purified and proliferated from the origin soil. The stimulant nutrient (CHU10) was
also prepared by dissolving various nutrients in sterile water. Then, the three treatments of
control, stimulation of cyanobacteria, and inoculation of cyanobacteria were prepared by
adding 1 | m? of sterile water, CHU10, and cyanobacterial solution at three replications.
After 120 days, the wind (72 km h for 30 min) was simulated on the trays. The rate of the
wind-induced sand transport from the control, stimulated, and inoculated treatments were
1.58, 1.35, and 0.05 kg m? min, respectively. We found that both stimulated and inoculated
methods significantly reduced (P< 0.01) the wind-induced sand transport by 14 and 96%,
respectively, as compared to control. However, the inoculation of cyanobacteria was more
effective than the stimulation of cyanobacteria. Assessing the scanning electron microscopy
images from the soil surface also confirmed the ability of cyanobacteria in increasing the
strong bindings between soil particles. Furthermore, inoculation of cyanobacteria increased
the soil organic matter content and aggregate stability of the study soil, as important
indicators of soil stability, by 162 and 106%, respectively. However, the inoculation of
cyanobacteria under natural conditions is necessary to achieve an effective way in stabilizing
dried-up beds of Lake Urmia.

Keywords: Biological soil crust, Microbial inoculation, Soil amendments, Soil stabilization, Wind
erosion
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