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Figure 1- Map of the study area and its location in
Kohgilouyeh Province and Iran
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Table 1- General characteristics of the studied pedons
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Prof. Land use Slope Physiographic Unit Location Drainage Class . <3
No. (%) Soil taxonomy 2014 WRB 2014
5 yom SR> 5 36039'09" N e . .
1 & ’ 10-12 * o e Typic Haploxerolls Haplic Kastanozems
Forest-pasture Hill 5k35'34"E Good P P P
2 = 3-4 b s 3039"14" N bgte Calcic Haploxeralfs Calcic Luvisols
Crop Piedmont plain 5p35"13"E Moderate
(o b s
3 s 2-3 laiels > 30 39"03" N i Typic Epiaqualfs LuvicGleysols
Rice Piedmont plain 5p35"16"E Weak to very
weak
O 3 1-2 S2g) gy cu 30 38,, 53:N S Aquic Xerofluvents Gleyic Fluvisols
Rainfed cereal River alluvial plain 5p35'04"E weak
5L $Bagy e Ll 30 38'23.7"N hnds Fluvaquentic .
oo 9) & oYY % q
- . 1 K:
3 Rice -2 River middle trace 5p35"1.2"E weak Epiaquolls Gleyic Kastanozems
Cyd—pAiS &gy bl wly 3038 18.02" N buwgis Fluventic . .
1-2 . , " Haplic Fluvisols
Wheat-corn River lower trace 51 34'54.08"E Moderate Haploxerepts
. . buwgio U cams
I3l slaals cusd 3037'36" N 7o Lo .
7 I 1-2 Weak Calcic Epiaqualfs Calcic Gleysols
. . . 51) 33/ 52.70 E eak to
Rice Piedmont plain moderate
5 B39, (e ol 3037 11" N bawgs Fluventic . .
8 & 2-3 Raneek et , " 7 Fluvic Cambisols
Pasture River middle trace =~ 5t 33"48.5"E Moderate Haploxerepts
&) —plE laoly cusd 36037"59.2" N bwg . Endogleyic
9 s 2-3 ¢ , " 7 Aquic Haploxerepts £y
Wheat-corn Piedmont plain 5:33"134"E Moderate d P P Cambisols
&y ) haaly e 3037'26.3" N Lwgio . . .
10 Pasture 5-6 Piedmont plain S+32'46 6" E Moderate Typic Calcixerolls Calcic Kastanozems
5yom S 5 30 38'39"N g . .
11 er ) 10-15 * = Typic Xerorthents Haplic Regosols
Forest-pasture Hill 5:32"19.6"E Good » i £
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Table 2- Physio-chemical characteristics of the studied pedons

Sal
. . 5 cud b Coloan
331 So ol s O o8 Sk O st ‘M‘u. ié)b " I
& Depth ? oY Clay samnd sit &' ccE 7Y LU SPES S e
Horizon (cm) Textural class %) %) %) ocC “) CEC EC pH
(%) (cmol, kg™) (ds/m)
Profile 1 (Typic Haploxerolls)
A 0-20 Loam 38.2  26.0 35.8 5.8 22.3 34.5 0.7 7.4
C 20-100 Clay 50.2 16.0 33.8 1.0 50.0 39.0 0.2 7.8
Profile 2 (Calcic Haploxeralfs)

Ap 0-25 Clay loam 38.0 24.0 38.0 0.6 36.3 28.2 0.5 7.5

Bt 25-55 Clay 420 240 34.0 0.4 41.5 24.2 0.5 7.4
Btk1 55-90 Clay 46.0 18.0 36.0 0.2 47.5 23.2 0.4 7.6
Btk2 90-120 Clay 52.0 18.0 30.0 0.1 48.8 30.4 0.4 7.5

C 20-150 Sa‘}gzncllay 300 480 220 0.1  80.0 19.6 0.5 7.5

Profile 3 (Typic Epiaqualfs)

Ap 0-30 Clay 50.2  20.0 29.8 1.6 21.0 37.3 0.4 7.6

Bg 30-50 Clay 522 10.0 37.8 1.0 23.2 345 0.3 7.7
Btkg, 50-80 Clay 56.2  20.0 23.8 0.8 24.8 349 0.3 7.7
Btkg2 80-130 Clay 534 14.0 32.6 1.0 29.6 29.1 0.3 7.8

Profile 4 (Aquic Xerofluvents)

Apg 0-20 Silty loam 262 14.0 59.8 3.8 79.9 3.8 0.8 7.4
Cg 20-80 Sandy clay 142  80.0 5.8 1.2 89.8 1.2 0.4 7.7
Profile 5 (Fluvaquentic Epiaquolls)

Apg 0-25 Clay loam 46.2 17.3 36.6 2.6 29.5 353 0.7 7.5
Btg 25-70 Loam 382 24.0 37.8 0.8 48.8 18.0 0.3 7.7

Bt 70-130 Clay 522 12.0 35.8 1.0 70.0 443 0.3 7.8

Profile 6 (FluventicHaploxerepts)

Ap 0-25 Clay loam 48.7 8.7 42.6 1.1 27.8 40.6 0.4 7.8
Bw 25-75 Clay 54.2 7.3 38.6 1.4 28.8 25.0 0.3 7.6

C 75-125 Clay 62.2 12.0 25.8 1.2 47.0 414 0.4 7.6

Profile 7 (Calcic Epiaqualfs)

Apg 0-25 Silty clay 42.0 16.0 42.0 0.8 323 28.2 0.6 7.4

Btg 25-65 Clay 50.0 14.0 36.0 0.9 42.5 22.3 0.5 7.5
Btkg 65-95 Clay 54.0 10.0 36.0 0.2 48.0 22.3 0.5 7.5

C 95-135 Clay 440 18.0 38.0 0.2 50.8 28.2 0.4 7.5

Profile 8 ( Fluventic Haploxerepts)

A 0-25 Clay laom 280 233 48.7 0.8 43.0 28.2 0.9 7.2
Bw 25-80 Clay loam 340 26.0 40.0 0.6 47.0 223 0.5 7.5

C 80-130 Clay loam 38.0 220 40.0 0.6 53.8 22.3 0.5 7.5

Profile 9 (Aquic Haploxerepts)

A, 0-25 Clay 50.2  16.0 33.8 1.2 41.8 21.7 0.5 7.4
Bgl 25-55 Clay loam 454  22.0 32.6 1.6 56.0 21.3 0.4 7.5
Bg2 55-120 Clay loam 422 233 34.6 1.0 60.0 23.8 0.3 7.6

Profile 10 (Typic Calcixerolls)

A 0-20 Clay 542 12.0 33.8 1.2 51.6 283 0.5 7.6
Bw 20-60 Clay loam 482 19.8 32.0 1.1 69.8 324 0.4 7.5
Bk 60-100 Clay 52.2 13.3 34.6 1.0 69.0 29.8 0.3 7.7

Profile 11 (Typic Xerorthents)
A 0-15 Clay 52.2 6.0 41.8 2.0 15.0 41.8 0.4 7.4
C 15-100 Clay loam 427  22.0 32.3 1.1 37.5 25.0 0.3 7.7
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Table 3- Magnetic susceptibility and Fe Forms of the studied pedons

C9'°“ Kig Xt o, Fed Fen
Horizon ©re10%)  sreaoYy Pk FelFa gy g
Profile 1 (Typic Haploxerolls)
A 49.8 48.4 5.83 0.80 3.9 8.9
C 32.1 35.8 2.91 0.67 2.3 5.9
Profile 2 (Calcic Haploxeralfs)

Ap 54.8 51.6 4.17 0.88 7.1 9.4

Bt 52.1 52.7 4.82 0.83 7.6 10.8
Btk1 424 41.0 3.46 0.94 7.4 10
Btk2 48.6 46.3 5.81 0.87 7.7 11.1

C 9.0 8.0 1.22 0.72 4.1 5.7

Profile 3 (Typic Epiaqualfs)

Ap 39.5 324 1.88 0.38 4.5 11.8

Bg 38.3 355 2.93 0.43 5.2 12.1
Btkg; 354 30.3 2.89 0.48 4.8 13.1
Btkg2 31.7 30.1 2.04 0.44 4.7 10.8

Profile 4 (Aquic Xerofluvents)
Apg 11.3 13.3 0.00 0.09 0.41 4.8

Cg 2.8 2.2 0.00 0.08 0.25 3.1

Profile 5 (Fluvaquentic Epiaquolls)
Apg 40.3 38.9 3.93 0.49 5.4 11.1

Btg 31.6 28.1 3.24 0.58 5.6 9.7

Bt 23.4 26.4 0.94 0.45 4 8.8

Profile 6 (Fluventic Haploxerepts)

Ap 48.8 45.6 3.85 0.78 8.8 11.3
Bw 452 40.3 2.48 0.83 9.7 11.7

C 38.3 41.9 1.22 0.80 8.2 10.2

Profile 7 (Calcic Epiaqualfs)
Apg 323 28.7 3.58 0.62 8.8 11.7

Btg 36.2 34.8 3.72 0.49 9 12.5
Btkg 25.6 22.4 2.57 0.49 7.8 10.7

C 23.1 24.7 2.65 6.8 9.4

Profile 8 ( Fluventic Haploxerepts)

A 31.2 30.1 3.71 0.72 5.5 7.6
Bw 29.4 252 2.31 0.77 5.3 6.9
C 254 23.3 2.28 0.70 42 6

Profile 9 (Aquic Haploxerepts)

Ap 22.6 23 343 0.62 6.1 9.9
Bgl 11.1 10.3 1.93 0.49 4.1 8.3
Bg2 10.6 11.3 1.56 0.49 39 79

Profile 10 (Typic Calcixerolls)

A 37.8 36 4.43 0.68 7 11.7
Bw 10.8 10.1 1.20 0.65 6.2 9.5
Bk 10.1 9.9 0.20 0.55 5 9.1

Profile 11 (Typic Xerorthents)
A 42.2 39.5 3.78 0.73 49 9.4
C 36.2 34.6 2.84 0.69 3.3 7.7

Aquic soils Sss1 slag S 26.1 245 23 046 5.0 95

Non-aquic soils s 2 slag S 38.4 35.1 32 076 72 9.4




YAD . gaids 9 (gm0 ) S GBS bl (5l 13y axlllan

Feg adex 1SS Cloogad (S g1 ol )0 g e
4S5 (53)lg0 5> et b )1 ol b X% 5 ) Ol
s s s slndlY ol o9 (o3l ) S
Wloals i gt oliee 42 ]) SaS) Ll « Sl b 58
Cipns o iSj O 4S (5)ls0 3 Lol £V 5 0 ¥ (clag S15)
Col B39 b pglome b g (e 25 ol s 92 YU 51 (5L
g gl bl s 4 s slasdl 3 9 ¥ slog SB)

290 0dalio (g ey LB SasST ulyd (5 Y5k (silgn

5 (S 5 Ao

Pl g (i a8 3b (L g ool s S 5k &
7= S 536 Jslgs o pioel pilS g (S Cundg LS
slag S kel o ilygs adlaie S JolSS 5 JuSis
LS By 50 g 0l o als Gas (01580 Ly lade sadaslllas
2 0 S olen a4y SiSeg 8 50y > JUiml dds a4y Gliee
‘_g)L.‘?)JJ_: 31 Y adllao dy90 Lﬁlﬁ’“{l} 0 .CA»)‘D.)?{ )»5‘»}3 dﬁl
Sl ajg @b @b e 4 sl dse o9 (Sl s &
93 ol o (e mime 5 (o dlaly Canledgs S o S
“ESB 3 odes ok & ()l e (it A5 osaliie Jole
e oSS g e (S LS ilk sk 2 @Bly sl
&9 L LeSs 3 (o0l (i 4 Feq @ b odalin jii
5 U o= 6P mme 5 Cio dlaly bl L Stuen gyl Yy
=y 9 SIS iSe byl b .ud eanline Fey b yuiomed g Feg
Feq g9 9 (sablise ()l p0n o (3L) Olise 65 b,
aallas 3)50 S ;D oS byl oo 53wl 0340 S350
4 iy & Fea/Fen cuws g Feg olie syl pdy (ials Coge
2 wate Golas ol cpl iCaolodds 1o )d FO o FF ¢ FY 50
4 dnly (mablie ()l pdy e .calansls S ol e
eblisn (3l b ()l gine g Cuto abaly (%otsa) (eolS 6
Ciao YA alS Coge 3o SusS| bl s .l azish laSB
Cawlodds asdllas dy90 (LS 1> dasuin ()]

s S35 53 By gy Shgrse oy g g e e
S5 il ]y ciSe — g8 slapls St wlgie S
8 ey (mabolino (68 0y (S Vgano b (iS5 L slo
(Y) lodgy canrs i b bSB 4 cod

L claSB 5 oal onpsds cbspaS] LS e ialS
S 005 o FeglFep cuns ials & yomis cctpns iSa;
ate .l 039y pusiio /AF U o /oA 5l Cans ol dalllas D90 sl
(Calcic Y ojlos &S5 Btkl 3-8l po 55 coud ol yiSlas
L ol g g iSa; YU LS il i L Haploxeralfs)
Ol Hlay 45 M SuEme cpdiee (o)l 000 )5 sdaliie
3 3990 oyl zlysiwl an s (CBD) Glguns — el e
=SS 5 onl gl 4 3 Lol sl o Sdje 3151 slanns]
Olnle s ol adgl sl S gV ol ax o b el ST o
lg5 e CBD Lo 1 g (publito (6315 0y Saome (5 S0l
SiSegyd bl slasws jais 3 1) Sofel ladnl )y i
.(Y;) D uLwJ ‘) Sk Bol

il o8 (Ytr0) o082 4 Al unabolize (5801 ko
(3ol Baos) yio 9)Ss0 /+¥ | iSarsS mbolize )b >
G Ao O/AY Y #8515 sl 58l o hm ately ;o il o
Y Lylyd (Sl acseie ol o9 YU oAbl o e V 5 SBA
CaliSo 5 CuagSe (publise CI)S yile S5 5 SB (Sadlea
iy byl 5o (SUs slmailyd s o YU (bl
thol Gy o5 90 4 ()R

%xsa =7.5 1¢+8.9 n=34, R*=0.57 P<0.01

Shd S5 loas)boil Jsle S8 S oSt b)) s
5 alllas 5,50 GlaSLS )3 0bl o ol (bline Sy
o Ay (cblize ()l i alS crge SgST Ll
PRTSIENPN | g PRUES RO X WIR WSS 74 gPUIRWILR VA | IRV LSV
Sy byl oS il bl Laplie adllas 3 (YA) (6,8 oo
a3 el YN g xra sl VP Fea ) o —
LU oyiomad csloass LeT adllas 550 (cSB bliie

&bo

1- Alexander E.B., and Holowaychuk N. 1983. Soil on terraces along the Cauca river Colombia: Chronosequene
charachkeristics. Soil Science Society of America Journal, 47: 721-727.

2- Ayoubi Sh., Amiri S., and Tajik S. 2014. Lithogenic and anthropogenic impacts on soil surface magnetic
susceptibility in an arid region of Central Iran. Archives of Agronomy and Soil Science, 60(10): 1467-1483.

3- Boling A.A., Tuong T.P., Suganda H., Konboon Y., Harnpichitvitaya D., Bouman B.A.M., and Franco D.T. 2008.
The effect of toposequence position on soil properties, hydrology, and yield of rainfed lowland rice in Southeast



VAP i — 010,53 (¥ ojleis MYl (S g of a5 YAS

Asia. Field Crops Research, 106: 22-33.

4- Bouyoucos G.J. 1962. Hydrometer method improved for making particle size analysis of soils. Agronomy Journal,
54: 464-465.

5- Camargo L.A., Junior J.M., Pereira J.T., Rabelo A.S. and Bahia D.S. 2014. Clay mineralogy and magnetic
susceptibility of Oxisols in geomorphic surfaces.Scientia Agricola, 71(3): 244-256.

6- Chapman H.D. 1965. Cation exchange capacity. In: Black, C.A. (ed.), Methods of soil analysis. American Society of
Agronomy, Madison, WI. 2: 891-901.

7- Crockford R.H., and Fleming R.M., 1998. Environmental magnetism as a stream sediment tracer: an interpretation of
the methodology and some case studies. Australian Journal of Soil Research, 36: 167—184.

8- Dearing J.A. 1999. Environmental magnetic susceptibility, using the Bartington MS2 System. Kenilworth, UK: Chi
Publ. 54 pp.

9- Dearing J.A., Morton R.I., Price T.W., and Foster, [.D.L., 1986.Tracing movements of top soil by magnetic
measurements: two case studies. Physics of the Earth and Planetary Interiors, 42: 93—104.

10- Dearing J.A., Hay K.L. Balsan S.M.J. and Huddleston A.S., Wellington E.M.H. and Loveland P.J. 1996. Magnetic
susceptibility of soil: An evaluation of contributing theories using a national data set. Geophysical Journal
International, 127: 728-734.

11- De Jong E., Nestor P.A., and Pennock D.J. 1998. The use of magnetic susceptibility to measure long-term soil
redistribution. Catena, 32: 23-35.

12- De Jong E., Pennock D.J., and Nestor P.A. 2000. Magnetic susceptibility of soils in different slope positions in
Saskatchewan, Canada. Catena, 40: 291-305.

13- Feng Z.D. and Johnson W.C. 1995. Factors affecting the magnetic susceptibility of a loess-soil sequence, Barton
County, Kansas, USA. Catena, 24: 25-37.

14- Fine P., Singer M.J., Laven R.Verosub K., and Southard R.J. 1989. Role of pedogenesis in distribution of magnetic
susceptibility in two California chronosequences. Geoderma, 44: 287- 306.

15- Fine P., Singer M.J. and Verosub K.L. 1992. The use of magnetic susceptibility measurements in assessing soil
uniformity in chronosequence studies. Soil Science Society of America Journal, 56: 1195-1199.

16- Grimley D.A., Arruda N.K., and Bramstedt M.W. 2004. Using magnetic susceptibility to facilitate more rapid,
reproducible and precise delineation of hydric soils in the Midwestern USA. Catena, 58: 183-213.

17- Holmgren G.G.S. 1976. A rapid citrate-dithionate extractable iron procedure. Soil Science Society of American
Proceeding, 31: 210-211.

18- Karimi A., Khademi H., and Ayoubi Sh. 2013.Magnetic susceptibility and morphological characteristics of a loess—
paleosol sequence in northeastern Iran. Catena, 101: 56—60.

19- Mokhtari Karchegani P., Ayoubi Sh.,Gao Lu Sh., and Honarjo N. 2011. Use of magnetic measures to assess soil
redistribution following deforestation in hilly region. Journal of Applied Geophysics, 75: 227-236.

20- Mullins C.E. 1977. Magnetic susceptibility of the soil and its significance in soil science-A review. Journal of Soil
Science, 28: 223-246.

21- Nafeh M. H. and Brussel M. K. 1985. Electricity and magnetism. John Wiley, New York, NY.

22- Nelson D.W. and Sommers L.E. 1982. Total carbon, organic carbon, and organic matter. In: Page, A.L. (ed.),
Methods of Soil Analysis, Part 2. American Society of Agronomy, Madison, Wisconsin, pp. 53: 9-579.

23- Oldfield F. 1991. Environmental magnetism - personal perspective. Quaternary Science Reviews, 10: 73—83.

24- Owliaie H.R., Heck R.J. and Abtahi A. 2006a. The magnetic susceptibility of soils in Kohgilouye, Iran. Canadian
Journal of Soil Science, 86: 97-107.

25- Owliaie H.R., Heck R.J. and Abtahi A. 2006b. Distribution of magnetic susceptibility in Kohgilouye Boyerahmad
soils, southwestern Iran. Proceeding of 18y, World Congress of Soil Science. Philadelphia, Pennsylvania. USA.

26- Owliaie H.R., Adhami E., Chakerollhosseini M.R. Rajaie M., and Kasraian A. 2008. Source Evaluation of Magnetic
Susceptibility Using CBD Treatment and Micro CT-Scan Images in Some Soils of Fars Province. Journal of Soil
and Water Science, 46: 773-787. in Persian with English abstract.

27- Owliaie H.R., Adhami E. Jafari S. Rajaie M., and Ghasemi Fasaei R. 2010. Distribution of magnetic susceptibility
in relation to iron compounds in some selected soils of Fars Province. Iranian Research of Water and Soil, 41: 147-
159. in Persian with English abstract.

28- Owliaie H.R., and Najafi Ghiri M. 2014. Effect of topography and land use on the soil magnetic susceptibility, Case
study: Madvan Plain, Kohgilouye Province. Journal of Soil and Water Science, 40: 159-169. in Persian with English
abstract.

29- Quijano L., Gaspar L., Lopez-Vicente M.,Chaparr A.E., Machin J., Navas A. 2011. Soil magnetic susceptibility and
surface topographic characteristics in cultivated soils. Latinmag Letters, Volume 1, Special Issue, D10, 1-6.
Proceedings Tandil, Argentina.

30- Rhodes J.D. 1996. Salinity: Electrical: conductivity and total dissolved solids. In: Sparks D.L. (ed.) Methods of Soil
Analysis. Part 3: chemical methods SSSA. Madison, WI.

31- Richards L.A. (ed.). 1954. Diagnosis and improvement of saline and alkali soils. USDA Handb. No. 60. U.S. Gov.



YAV o gaids g gm0y SO SIS bl (58 13y axlllan

32- Schwertmann U. and Taylor R.M. 1989. Iron oxides. PP. 379-438. In: Dixon J.B. and Weed S.B. (Eds.), Minerals in
soil environment. Soil Science Society of America, Madison, USA.

33- Shakeri S. and Owliaie H.R. 2011. Effect of topography on soil formation of Izadkhast region. Proceeding of the
12™ Iranian Soil Congress. Tabriz Univ. pp.131-132.

34- Singer M.J., and Fine P. 1989. Pedogenic factors affecting magnetic susceptibility of California soils. Soil Science
Society of America Journal, 53: 1119-1127.

35- Siqueira D.S., Marques J. Pereirab G.T. Teixeiraa D.B. and Vasconcelosc V. 2015. Detailed mapping unit design
based on soil-landscape relation and spatial variability of magnetic susceptibility and soil color. Catena, 135: 145-
162.

36- Soil Survey Staff, 1993. Soil Survey Manual. USDA. Handbook No. 18.Washington, DC.

37- Spector, C. 2001. Soil Forming Factors : The Story of Rocks and Soil . NASAS Goddard Space Flight Center.

38- Sposito G., Lund L.J. and Chang A.C. 1982. Trace metal chemistry in arid-zone field soils amended with sewage
sludge: 1. Fractionation of Ni, Cu, Zn, Cd, and Pb in solid phases. Soil Science Society of America Journal, 46: 260—
264.

39- Stucki J.W. 1988. Structural iron in smectites. In: Stucki J.W. (ed.), Iron in Soils and Clay Minerals. D. Reidel
Publishing Co. Dordrecht, Holland, 1988, 625-675.

40- Thompson R., and Oldfield F. 1986. Environmental Magnetism. Allen and Unwin, London. 227p.

41- Vidic N.J., and Verosub K.L. 1999.Magnetic properties of soils of the Ljubjana Basin chronosequences, Slovenia.
Chin. Sci. Bull. 44:75-80.

42- Wang S.P., Shou G.S., Gao S.H. and Guo J.P. 2005. Soil organic carbon and labile carbon along a precipitation
gradient and their responses to some environmental changes. Pedosphere, 15(5): 676-680.

43- Williams R.D., and Cooper J.R., 1990. Locating soil boundaries using magnetic susceptibility. Soil Science, 150
(6): 889-895.

44-YuJ.Y.and Lu S.G., 1991. Soil Magnetism. Jingxi Science and Technology Press, Nanchang.



Journal of Water and Soil (559U @l g pgle) SL- 9 f 4 i
Vol. 31, No. 2, May.-Jun. 2017, p. 478-489 ity FYA-FAL .o ATAF 15— 5o ,5 Y oled ) ol

Study of Magnetic Susceptibility of the Soils of a Toposequence
Case Study: Beshar Plain, Kohgilouye Province

M. Enjavinejad'- H.R. Owliaie**- E. Adhami’
Received: 10-02-2016
Accepted: 10-05-2016

Introduction: Magnetic susceptibility measurements can serve a variety of applications including the
determination of changes in soil-forming processes, the study of parent material effects, understanding
sedimentation processes, soil drainage conditions, and even the separation and identification of soil delineations.
The technique is especially attractive since it is relatively rapid, non-destructive, and can be applied to both
intact and disturbed samples of soils. Magnetic susceptibility is defined as the ratio of the total magnetization
induced in a sample relative to the intensity of the magnetic field that produces the magnetization. Iron oxides
are the most abundant of the metallic oxides in most soils; they are present in all climatic regions, in several
mineral forms, and at variable concentrations. Typically, selective dissolution techniques are used to quantify the
relative proportion of Fe oxides. Due to the large contribution of iron-bearing minerals to magnetic
susceptibility, their presence in most soils, and the effects of the biophysical environment on them, pedologists
have been paying growing attention to magnetic susceptibility as a means to understand soil and landscape
processes. The effects of topography on y were studied for example by many workers. They found that soil
susceptibility changes with the position of a soil profile on a slope. Texture and drainage class assumed to be the
main reasons. The soils of the Beshar Plain formed on the relatively same parent materials and are mainly
affected by topography and land use. The objective of this study was to examine the role of topography and land
use on pedogenic processes and their relation to soil , as well as, profile distribution of secondary Fe oxides,
and the y profiles.

Materials and Methods: This study was conducted on the Beshar Plain, Kohgilouye Province, in southwest
of Iran. Physiographically this plain comprises hill, piedmont plain, river traces, and plateau. Eleven
representative pedons were dug along a transect crossing the main physiographical units. Five pedons
demonstrated aquic soil moisture regime. The mean annual temperature and precipitation at the site was 14.7°C
and 800 mm, respectively. Soil moisture and temperature regimes of the study area were xeric and thermic,
respectively. The soils were classified according to soil taxonomy and WRB. The soil pH was measured in a
saturation paste and electrical conductivity (EC) in a saturation extract. Cation exchange capacity (CEC) was
determined using sodium acetate (NaOAc) at a pH of 8.2. Soil texture was determined using the pipette method.
Calcium carbonate equivalent (CCE) was measured by acid neutralization. Organic carbon was determined by
wet oxidation method. Pedogenic Fe (Fe,) and pseudo-total Fe (Fe,) were extracted with the CBD method and
HNOs, respectively. The magnetic susceptibility of bulk samples was determined using a Bartington MS2 meter
equipped with the MS2B Dual Frequency sensor, capable of taking measurements at both low (y; at 0.46 kHz)
and high (y.r at 4.6 kHz) frequencies.

Results and Discussion: The soils were classified as taxonomic orders of Entisols, Mollisols, Inceptisols and
Alfisols, according to the world reference base for soil resources (WRB) as reference soil groups of
Kastanozems, Regosols, Gleysols, Luvisols, Fluvisols and cambisols. The dominant pedogenic processes in the
soils were the accumulation of organic matter, the leaching of carbonates, and formation of calcic horizons, the
mobilization of clay and development of argillic horizons. The results indicated that the soils are affected mainly
by topography, drainage class and land use. Most pedons exhibited maximum of y at the soil surface, suggesting
preferential loss of diamagnetic components, as well as more pedogenic formation of antiferromagnetic minerals.
Magnetic measurements showed that the y values of aquic soils were much lower than those of non-aquic soils
(43%). The highest value of y was noted in pedons which are located on stable physiographic units and the
lowest belong to those which are located on river lower terraces. Fey and fe, was also positively correlated with
in the soils studied. Aquic condition also decreased Fey and Fey/Fe,, 44 and 65 percent, respectively with no
clear effect on Fe,. Low to medium amounts of ¥z in the studied soils indicated that superparamagnetic gains are
not too dominant in the soils. Higher values of yy were typically observed in the A horizons than at depth,
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suggesting a greater proportion of ultrafine grains at soil surface. A positive correlation existed between yg and
in the soils.

Keywords: Aquic condition, Fe oxide, Land use, Soil evolution



