Yol
SB o cblis g yingsy dlxe
IYRY (Jgl bylows codjei Ml
http://jwfst.gau.ac.ir

95 (395w 9 350 g (3ot 950 18 Olwo g (i g
QS sl 30 (Soaow g 59w SIS

"oasdy silaas o' (sl A ala 8 Ll Siaens i o
S pske 038 5Ll OB S b a5 535018 ke oK (Sb ple dd I bt ] 05
DledS 82305 ¢l on 05,5 ity OB S arb b 5 (535518 g she oS5
QNN = pds 06 EAVAN 0 2dly s o0

oS

e &8 L o e 5 50 GlaSE S A CE.N sy Jls g s okdS ol
ot oS GRagy ul Wl sl G 5 el 035 Vo s i Sl ek 02 S35
Lie 5 aeiad ol (td g comabor 3 35 ST oot 058 5 (S5l e Sl s
bl Sl as s S 53508 S ws e Jld 53 s g b ke cpl slp A el L
Sla s cpl LA (ghls 8 e 5 bl 5538 8 G 5 et 55 35 50 Dlalllas 5 baalds
OB o sl b Ssp glahol 55 ¥ 5 ) ol b s coglane i lys Lodlol L
bt S 58 Sla bl adS .l o bl dols 16 5T cla Lb g 3550 53 5 Lzl
WRB ; Soil Taxonomy (slssiees olol p LSl 5 265 bl LS bl <5, »
Aquisalids saail 11> SOIl TAXONOMY qies ol 2 ¥ 5 ) (gla b s il uvaids
Aroa s s WRB s ulal s Cambids , Haplosalids ¥ ;¢ |3, 5
oasid Gl Las sauazd Solonchak s, 55w sauazl Cambisols o>, 55 'Y Ly
@lp A3 pll SEMIEDS s 5 lis S Sl Lol (oo w50 3l Tl el £
XRD sla il b oS olacas il ool S sl 5l 5 S opl Lite o

BL) é .,\.:.5).: g:,ml.u\).:.a 9 CA:.AMl chq)M‘JiA (.v.iu\.\ﬂu\.ijls Lé JAL\; (LS esls u.a.nx.;ﬁ

m.mohamadnezhad@gmail.com :3\$ J ses

Yo



IFAY (1) o )lond (1) Wls S 5 Of CBlis gl yidg iy dlxo

23 p s e g e b s 00 50 Slla Al ey S ude S04 Gas 5 el 0 s
Sl e g odd olys Blasl 15 Y J:é}ﬁ)b)c}d..ﬂ)b\ Jﬁéﬁﬁﬁ oo gl 5 4l 555 o
Cwsay gl ol bl ol s e cpl i s il o G313 5 Il b o Lais
Joe 3l eslizad U 5 bl opl 55 35 g0 b 5 cweips ol Sl 5 95058 w5l edel

LS oals DRFES (G e m.\f
éjx.? 9 J.ou.? Lwﬂ)f) u] ‘&.ﬂb.;u_,ls cSEM/EDS u_:jjig\ u‘j&}}gﬁa ‘;J:del-@aj/j

dodio

b8 5L s sy ) ol Sl 5 s Oles 4 ol 23V Comamr 1580 Lsas 055 0l
33 e o ool S 5 e (RIS Rl sl 5l S st @S sk (K S
S g SKisaeg 5 i Gble s s by SIS ) 4 cebe lagges pled cogb e Gbls
b OAS Hpd 50 5 S O panden 5 s b ST nps Jaa 30l gz b5 SO a0
Y Il ) ol st Sl b s anills 5 g2 5 iSOG (ool 1 s s

Wil oo 5 o5 SSLE Sl as gl GLls ok (155 53 o sty Ol
(VU Jle =) dilodd slaml G5 5 s 050 Vo 5 e Ol i 039 S5 W S

b SsSl JalSS eyl Ol s Cdsg e 5 JUS S glagg e axdlas L (VAVY) _ula
5 OME el ¢ a15iost COAE asde 5 pd S aodE Ayl Jler s 1 Sde
~£u—i|-’)'v-i~\~'

osba e 5o CosdalSe b s el s osde e 4 S JEN e i
080V O 5 2 ol o gl 51 8 (S 85 O3y 5 s

ooy s baasly ad laazbye GBI ooy O Slswy 02 5 Sl - e

(Y000 (od)) diva |05 > 5 s 53 Ko sladiltsy,

1- Salinization and alkalization
2- Desalinization
3- Dealkalization
4- Solonetzation
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1- Na,Mg (S0,.5H,0)

2- Ankerite (CaFe(COs3),)

3- Halloysite (Aluminium phyllosilicate)

4- Otjomongwa

5- Thenardite (Na;SOy)

6- Glaubrite (Na,Ca(S0,),)

7- Scanning Electron Microscope/Energy dispersive spectrometer (SEM/ED)
8- X-Ray Diffraction (XRD)
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1- Silvite (Kcl)
2- BaSO4
3- Calcite (CaC0s)
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1- Aridic-Thermic
2- Soil Taxonomy
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Abstract

Golestan Province considered as a major agricultural region, contains a vast area of
salt affected soils in the northern parts originated mainly from the near surface water
table and/or high evaporation. The present study was performed to investigate the
physico-chemical and mineralogical properties of saline-sodic soils and to determine
the concentrations of salts, identification of the type of salts and their sources. For this
purposes, four profiles were selected and sampled at the north of Gorganrood and south
of Atrak river basins based on the available maps and studies at the North and South of
Gorganrood. These profiles were located in the different distances (km) from the
Caspian Sea. Profiles number 1 and 2 are closer to the sea and the distance increases
towards the profiles number 3 and 4. All the routine physico-chemical analyses were
carried out on the sampled soil horizons. Profiles 1 and 3 were classified as Aquisalids
and profiles 4 and 2 classified as Haplosalids and Cambids based on the Soil
Taxonomy. In WRB system all of the profiles except profile number 2 that is classified
as Cambisols, are classified as Solonchaks. To identify the types of salts, at first XRD
analysis was carried out on the powder sample and then SEM/EDS analyses was done.
Gibbs chart was used to determine the source of these salts. The salts identified by
XRD analyses included gypsum, halite, hexahydrite, epsomite and mirabilite. Gypsum
in the profiles was found at the surface and subsurface horizons in the form of
lenticular crystals. Halite was also present in the profiles at the both surface and
subsurface horizons. Epsomite in profile 1 was observed at the surface and in profile 3
at the subsurface horizons. Mirabilite was observed only in profile number 1 at the
surface horizon. The source of these salts in these zones based on the results of the
cation and anion analyses of the available ground and surface water and using the
Gibbs modeling was recognized as evaporate minerals.
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