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1- Salinization and alkalization
2- Desalinization
3- Dealkalization
4- Solonetzation
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1- NazMg (SO4SH20)

2- Ankerite (CaFe(COs),)

3- Halloysite (Aluminium phyllosilicate)

4- Otjomongwa

5- Thenardite (Na,SO,)

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- BaSO,
3- Calcite (CaCO0s)
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1- Aridic-Thermic
2- Soil Taxonomy
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1- Total dissolved solids (TDS)

VEA


www.

Ol Ked g 35000 dud po

5l = USE) T S laged G ke 4w e pland 4 ) el sy Sl
bl s S e e pl Sl 5 s e 0L Sl Cae 4l s 1, LG S a8 (O
Slos chle s S Hbolas 5,0 sl Asl e pweias sbaol e JrS e
Aol sl IS 150 55 sopd SRIB e e cdas e I (S35l s el LS
Sl SliaS 5 50 4 (S5 s b ooled Ly 2550 03 4l 235 (TDS Jyloms
4 Sy in Iy eile s OF 53 3 g SacSad Jhline 4 OF Slioe oy Ol oS 555 35 50
lodd Slo a5 GlbI ool gatile b 5 5,5k Sy, YU G,n 5 s adkie opl o
AL o pE Jele Al e
ol s aen t 5T Y N s L s S e fby s Soss e 03 3 e Ol e
0355 &loys (e 55 A Y G 5l JSme odas j5ba) (Sl gy s @15 (L) ey
@Y G @pen Vb s 5 (e 53,08 Sl 51 o g gLl Jdoas &8 ol glazl s a5

Y Mdsn

t Jhan

L L= O k) Jole

quud@;WCf)&)siulmbﬁ Q)jﬁp@&bg@@ﬁ).: d‘:"JI«’) u]
35 dylee b el ol das o 1) WL 55 SBgp ey of ojie W55 &S a3 S )5

o ) e Wl S 58S sl alsd b b wlisd Sosen 4 LD wlsd

Lo b daws o s 53 (65 Jaoms 0230l 230 VU 55 sl G 3 BlE S 503 1 1508l 53 =)

AJS‘;GOL“Q‘J‘;\:")‘%jd?m;xﬁt{:‘)}wbwuﬁ)Jjé‘)}uJ‘y

V€4


www.

ITAY (1) o5lans (14) s S8 g of clis gla yingiy ale

s pldlamr s 5 Sl Ol o Bl el 4 S 53 s e Al S S
Gl S o Ol S S e ) wlsd Susba s e L o 1) S 5 Ol WSS
Gt g by ekias (S50 ndS Sl st 4 RS ol 4 s eld gy
olias ) e 538 o alpd e DWW S s (L Sl pae il s
2248 S8 4 s e odd enedS 5 e 5 ety IS o s el 5 (S ey
Sas 5 B 03 (55) S Sl (CIld) i LIS G SG £ 5T s L 2

o> Il s o e (ol o) e Sl 5

6 5 4o

LG V0 3 e Y 5) (sla bbb o jhen 53 oed s 2 o 035 L Jsey
DAE LB 5 e peres 5 e sladle 5 ke b 0T Sllag 5 sl esWIG g (s p
Sl Cands 53 bt A s s gl LDt 4 S O b v ik oS>
3503 SIS 5 lal 28 0T 0l 558 5 gl Culg 53 5 2S5 S pdidsd Ol
s Pl Sl ailiin SIS s pezme OU3 LB 5 5d Julss  fedes 5 0n e
LAD S (B me 3 5 Kledd @ly o) s 4 Lo (Gl Gos 3 S Sl )50 ulg s
doz Sl o WS (S5 S50 85 Canss s Sl 58 sy il oedle Ails 13
o s Ml o o B 5 s i L Sl 5 Bl Al el es S 55
(PR R O e N S R he oo a b Jdsn 50l odd LS 0
el 0dy3 S 0T SlasS (VU (5558 o (L3 8 32 s ) BB O)le slasLa

s S sy Sole Las als blisn ol 5 S LS e dax
gl & oni s ol mhae 035 s s Sl Lite & o gl 5 o pial S

Al (g s S

Vo


www.

Ol g daesw dnd w0

&bo

1-Abtahi, A. 1977. Effect of a saline and alkaline ground water on soil genesis in
semiarid southern Iran. Soil Sci. Am. J. 41: 583-588.

2-Betekhtin, A. 1956. A course of mineralogy. Peace publishers Moscov, Pp:
376-386.

3-Buck, B.J., Wolff, K., Merkler, D.J., and McMillan N.J. 2006. Salt Mineralogy
of Las Vegas Wash, Nevada: Morghology and Subsurface Evaporation. Soil
Sci. Soc. Am. J. 70: 1639-1651.

4-Gibbs, R.J. 1970. Mechanisms controlling world water chemistry, sciencel7:
1088-1090.

5-Khormahi, F. 2006. Evolution, Physico-Chemical and Mineralogical properties
of saline and sodic soils of Major series in Golestan Province. Gorgan.
Researching proposal.88p. (In Persian)

6-Mees, F. 2003. Salt mineral distribution patterns in soils of the Otjomogwa pan,
Namibia. Catena. J. 54: 425-437.

7-Page, M.C., Sparks, D.L., Noll, M.R. and Henndricks, G.J. 1987. Kinetics and
mechanism of potassium release from sandy Middle Atlantic Coastal Plain
soils. Soil. Soc. Am. J. 51: 401-408.

8-Palach, C., Berman, H. and Frondel, C. 1957. Dana’s system of mineralogy, 7th
edition. 2:494. 509-513.

9-Raghimi, M. 2005. Surface hydrochemical and mineralogical properties of saline
lake. Gorgan. Researching proposal. 63p. (In Persian)

10-Smith, M.S., Kirste, D., and Bear McPhail, D. C. 2004. Mineralogy of alkaline-
saline soils on the Western slopes of Northern New South Wales. CRC LEME,
Pp: 330-334.

11-Soil Survey Staff. 2010. Soil Taxonomy. USDA. Handbook. No. 436. U. S.
Guvt. Printing office, Washangton. D. C. 754p.

12-Timpson, M.E., Richardson, J.L., Keller, L.P., and McCarthy, G.J. 1986.
Evaporation mineralogy associated with saline seeps in southwestern North
Dakota. Soil Sci. Soc. Am. J. 50: 490-493.

13-Wongpokhom, N., Kheoruenromne, H., Suddhiprakarn, A., and Gilkes, R.J.
2008. Micromorphological properties of salt affected soils in Northeast
Thailand. Catena. J. 144: 158-170.

14-World reference base for soil resources (WRB). 2006. Food and Agriculture
Organization of the United Nations, Rome.

Vo)


www.

Gorgan University of Agricultural
Sciences and Natural Resources

J. of Water and Soil Conservation, Vol. 19(1), 2012
http://jwfst.gau.ac.ir

Physico-chemical properties and electron microscopic studies of saline
and sodic soils in Golestan Province

“M. Mohamadnezhad®, F. Khormali? and M. Raghimi®
M.Sc. Graduated Dept. of Soil Science, Gorgan University of Agricultural Sciences and
Natural Resources, 2Associate Prof., Dept. of Soil Science, Gorgan University of Agricultural
Sciences and Natural Resources, *Associate Prof., Dept. of Geology, Golestan University
Received: 2010/11/06; Accepted: 2011/11/19

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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