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Background and Objectives: Climate and topography are two important
soil-forming factors that affect the genesis, evolution, and classification of
soils. Topography may influence soil evolution through attributes such as
the direction, shape, and percentage of the slope, the amount of
precipitation, penetration, and runoff, the rate of erosion, as well as the
difference in the drainage conditions. On the other hand, organic carbon,
the amount and type of clay, soil color, calcium carbonate, base saturation,
leaching depth, and solubility of salts in the soil are closely related to
the climate. Hence, this study aimed to investigate the effect of climate
and topography on changing physicochemical, mineralogical, and
micromorphological properties of soil.

Materials and Methods: This research focused on two regions including,
Sardooeyeh and Bam. The Sardooeyeh region, with the soil moisture-
temperature regime of Xxeric-mesic, is about 3500m above sea level.
However, the mean elevation in the Bam region, with the aridic-thermic
regime, is 900m. Eight representative pedons on the extrusive igneous parent
material with an intermediate composition were selected, sampled, and
described.  Physicochemical, mineralogical, and micromorphological
analyses performed on the soil samples, and the soils were classified using
Soil Taxonomy and World Reference Base for Soil Resources (WRB). Soil
pH, texture, electrical conductivity, equivalent calcium carbonate, cation
exchangeable capacity, and gypsum were measured, then eight samples were
selected for clay mineralogy investigations. A Bruker Dh8 Advance X-ray
diffractometer at 30 mA and 40 kW was used to analyze the samples.
Scanning electron microscopy was performed. The undisturbed soil samples
from horizons were selected for micromorphological observations.

Results: The results revealed the increase in the clay percentage, cation-
exchange capacity, organic carbon, and equivalent calcium carbonate in the
elevations with the xeric regime. On the other hand, an increase in the
amount of electrical conductivity and gypsum percentage in the aridic
regime was determined. Thus, changes in soil properties caused different
soils, including a range of Mollisols and Alfisols (xeric regime) to
Aridisols (aridic regime) in the Soil Taxonomy and the Chernozems,
Luvisols, and Calcisols (xeric regime) to Solonchaks, Gypsisols and
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Cambisols (aridic regime) in the WRB system to be classified. One of the
strengths of the WRB system compared to the Soil Taxonomy is the
classification of buried soils and the use of the "Raptic" qualifier to
indicate the lithologic discontinuity within the pedon. The results of clay
mineralogy elucidate the presence of illite, palygorskite, chlorite, smectite,
kaolinite, vermiculite, smectite-vermiculite interstratified minerals, and
quartz. In the xeric regime, the illite mineral decreased, and vermiculite
and smectite increased. However, the amount of illite increased in the
aridic climate. Furthermore, the simultaneous presence of palygorskite and
smectite-vermiculite interstratified minerals can be the result of the
presence of polygenetic soils in this region. Calcite infilling, nodule, and
calcite internal hypo-coating, with clay coatings, clay bridges, and link clay
capping were among the dominant micromorphological pedofeatures
observed in the xeric moisture. On the other hand, the simultaneous
presence of calcite and clay coatings and infillings together with gypsum
infillings and the interlocked gypsum plates prove the role of paleoclimate
in soil formation.

Conclusion: Results of this study showed that the current climate, the
paleoclimate prevailing in the region, and topography have key roles on the
intensity of weathering, the amount of clay minerals, and the type of
pedofeatures in the region. Besides, due to the lack of carbonate in the
parent material, it seems that the increase of weathering in the xeric regime
part of the area significantly influenced on the alteration of plagioclase
mineral which in turn, increased secondary calcium carbonate.

Cite this article: Rasooli, Najmeh, Farpoor, Mohammad Hady, Mahmoodabadi, Majid, Esfandiarpour-
Boroujeni, Isa. 2022. Soil evolution affected by climate and topography in Sardooeyeh-Bam
Region (South of Kerman). Journal of Soil Management and Sustainable Production,
12 (2), 1-22.

@ oIS © The Author(s). DOI: 10.22069/EJSMS.2022.19561.2041
T Publisher: Gorgan University of Agricultural Sciences and Natural Resources




Sl adgi 9 S S e 4 55

YYYYATIY gl LS
YYYY-VYYO :odbi s

%&’U‘”"iﬁk‘a’

ot — g9 sl dilbaio 33 3155 9395 g el 31 yilie T JolSS axtlhae
(Gl Yl 0 g2)

$ R Ve Y It Y . \ .
S0 09 bawl e ¢ (63015 s0mme Az ¢ B (63l desws ¢ gu ) de

najmehrasooli@gmail.com :asbLl, .01l Ol S Ola Sl dogd olStils (S cnikign 5 p ko 03,8 (5,553 (gl )
farpoor@uK.ac.ir :aslL1, .0l 5l 0l S 0l S sl dgd oKy (Sl wdige o 03 S (s o 5 Y
mahmoodabadi @uKk.ac.ir :a.bLl; .0l .1 le 5 Ole S b dgs oKils (S wdige 5 pe o S X
esfandiarpoor@Vru.ac.ir :aslLl; 0l ;o Oleady Olomindy juzs Js o825 Skt wdige pe e S8

oS> Alas SleMbl

Sl Sns » e Sb L 1S5y s e 3 dbesu | S gandib 5 s sk moels 8
Olyee «SU 3 5580 5 V535 Calys Ol cend do)d ond IS0 cond S der
G 3 Tl SIS St lSS i Ll s Ol 5 il b Ol ol
FLEl Ao (eSSl S e (S Ky s g5 5 M (oS Ao s
Sda sl 5ol @Bl L (S bl Sk s sl S 5 sl Ges (3L

VEur/oV/VE :C.;‘ijb é’JU
VEve/eq/Ye :U:"«!‘J'«'n’ @JU

B . VE N ) 1
wb&gtfutw “'_,ii}:ﬁ Ol sast a5 2 Lﬁ‘;ﬁ:};}mbljgu IR R ol

Lol S 5558 505,50

= 1S glael

L',;s'»l.:algagjzjuailo;ﬂ.Jdﬁau'\ﬁjm;j;)u&w}:); sy opl b iy, g e SAS slaeily

e s , . S5k sl

03 el 4,8 13 S 5 S5 Sl s sk s 00 Lo sl Bl Re YO plE )

Slas el 0dus [ w8ly Ko 5 =Sl an s 03 jme e el Kl b 4y diane oS >

238 Bl S-S 322 Fo A gl Sle b o e s el
wobsal bulgi- S5 L S GBI R Y Y-S PR dals 2,08 A -
< 8] Sl RS- NS SN & ISIRTS) S0 2 > 55055 505 S

SidsossSen 5 S (ot S Sl s S a5 s ()l sl
Slle 5 ST laib Gl ol LS 5 A5 ol Sbt slasised 55
ol el Sl S (S Eylin oS 5l PH pslie 0y3 S stuaih Siler
A ol bl S8 Sldlas (gl agel A LS (5 Se ] Qf} Sl ol wd b
SIS Sl bl el IS (o siass IS b (5leplidl Slag £ ool Lo s

S eldl slad sas g5, 818 Bl 53 000 Sl Slasd 5 e Sl gLl sladised 65



mailto:najmehrasooli@gmail.com
mailto:mahmoodabadi@uk.ac.ir
mailto:esfandiarpoor@vru.ac.ir

GK.:.») %L:.wjb M}AJJAMLSLA)W g)"“ﬁ.'.'};j'.’. g):“lj'.’. 6&)‘))@4 m;)\} m.wt\'i
T s 8w el T ol Sl s SIS £ L S dde WSOl axdd
waélﬁuylJ;J,U'lea)ﬁwaéu&j@.aﬁoﬂ,ﬁ}gg;;ﬂ\%j&};\f

s 8 bl (65555 505 S

S Sl S T S (Gl sl b s dos &S il OF Sl s tlaasily
Ao 5 Sl Olse SO 55 5o Bl o sl Al G5 w5y 0o dalas
Gluark 3 cew S Sloges 5 um syl 3l e Ol il 5
wlobe 53 (Sl w50 dpwistn) & (Seps ) dow Al 5 dsmJle 51 asls
5 Jsmimns Sbdpn 4 (K3 wm5) JsmdS 5 domd @isr 5 20
G Sl dlale 058 Ll ol edin 8 Sler Sleler 53 (Sl 1235) g S
Sl Sl sdiShs 55 3l esliul 5 0 ghde SLSE luaib 4 a5 21K el Slile o
WS S whl Gla S 3y s B S sl (S gl O3l 0L
L5l 5 CasSanl —od Sy byl S8 S5 a8 (Sl (2ol IS
CaiSand 5 SIS s S palie GRIB1 5 Skl SIS eSSl s es e 0L
s e OLi sl Ll G e Syl NS S o S EPEEE
L CoSanl —od SKass bbe IS 5 Sy S SIS Olejpn s cpl pesdle
Sldllae 5o LI Gla e sy 5l s allale 5> SIS L LS s 4 Ol s
5SS a5 st 5 Jasb ((Sudn Kb Sos s 03 @i S
oy Ks S Sl fhate s SONS 5 3 G s s S S
i a3 Dlods 5 &8 5 phte Gladlin S b slien oy 5 oS (S 5 by ol5

el S S5 5 x2S ) 2 s LIS el

wilin 4338 5 (Sl Sogb e ol S w3l oS sy OLES ey nl gl 1 S et
ooolss §F 5 o sl sl 4;.&.13\_,,& IR WA TS WL OA\JST}U: 9
ool esle 53 DLy S sy pde 4 a5 L e es Alazsls gl 5 5 4 50 CF LS
Sl s el S S S 5 alen G0 S5 il ss Sl Sl

el il Q‘ybv.:‘-ksg)l-d;

5 8l 5l JJL,a S JolSS andllas (VF+ V) (gt (S92 590 boibun] oo (g0lTo g0 (50la domo )92 13 cdozs ¢ Jguu y Lt
N=YY DNVY Gl adyy § ST Co o 4 i (lo,S sl giz) oo —adg0 lw ddlaie jo 81,5595
DOI: 10.22069/EJSMS.2022.19561.2041

@ ) Oy © OB b @lie 5 55,5LaS psle olRails 1500

NC




OlSen 5 Jgwy 4025 | o (315 9155 9 il 1 ilio S JolsT anlllas

e (Yer¥) ol il (V) 258 e (e
S sl (e ey G S e
S 3ped Ol oS Bl b s Ol > il
5 il 1S a8 sladsly s s sl S
Olzen Blod Ll 002l o ailin oy 5 oS g5 I8
LSl S Cosepdy daea Olite ol
oS 5 Skl o lae sl e S
Sy 2Dl 5 S G 4 &S > 1 5 3L
o355 s S 5 kel e
A) 25 0
andllae 53 (Sos,0 5 e Sl 3l s (S
Sldlas (Sistaas 5 Kix gble LS
3 ol & 0T Sl (S5 g0 S0
et ot L S S ol 3 5 Laetsy
S3FPo5 N0 ol S i S 55 Ll
ol ST Ll By op ek
s 51 (YA OLn 5 dal> .ol S s
Sisk sledul b o 6l G580 s00 S
() K58 wslinad JU 0Ll s St LSS
b Sl B3l sgms (T e 5 Jbo s
03 2 Sl g b SlS Bl 5 glaa S 06
Olgs Sbjge 55l (ol S gl 15 555k
3558 pms, S Slalllan 31 (YY) (S (@) s S
Bl sl 6l S el e LS s
o Sk Slosar Lol 5 wilS
3 eslinad b Ol i gs comaen (00) S5 5
ladul 3 bodaly 5> 25 L oledbl oSS
Olpl sl 5 Jb- me R SolsS
23,5 0ly Lol (VY 5 11) Wl sl sty (555 0
ST Sl 53 658 s Glaid s 3575 &S
ailaie aidS 5> Sosb e e)sn K oy iy

Ao
5 IS8 s el ble g BI85 5 5 o3l
b St () L et 4 S d e
ol Bls ol bl 1 ol sl
(S e Bl 53 el LS 55 s ol
ol oS 5 abage LS plend S5
S5 Oles CBAS L Ll ap e J S (o0l sl e
S 3 Sy el b Shcos myue S
Bl (V) S o i I SIS 58 sl sst
5L o sl s 50 8 2B s g
5 Sk Oy baaglls Jisl ey ok asla
5 S s ol Sl e slgs Do e 2ot
St N3 Sy Sl ity B S S
Coad a5 ) e Dpson G
D O A DI - PO
S Bl 2l 6 G b 5D it 8
Sk JolSS 5 S5 2 (S by 5 o8 il
B SIS a5 5 Bl el 51 el IS
Sl S bt 85 S e 0 i

(8) Lls Sk b SIS
33 Sl O 5l patla S sl S
L3S o S 550k oyl B by 4
Ll cov il gl S8 & ol 5 (8)
Olse ulply dtes Sl lony e
e SlSl s LS S s s el
3 Al .(0) spes ilal ) SIS Lo Lal i
Clllas 3 s s L6 Ol s (TOA) ol Kens
Sl p Sl Sy gl e gl
oslinal ailate sl el Slleg b s p5ad
S L3S Ol (YrV) olKan 5 51 (V) s S
JLaalsls 5 gl S8 Ldd 5L (Sslse
J2) ddalSlies sla SIS« (o k5 5 oo Aile)



V€Y Y a)h».fs NY D)sbc)l..\g“g:.\gfsdl&%ﬁ.\n 4?.)'“‘”

ailave 53 asllas 3550 e35dme GNSM'i5ile 5
S S s sk slagds sbils bl
800 LV slos 5 Sk SSke) Sze 5 SO
oo skl 55 5 (Gegeede s Vs e e
s 5 Sk 5:Ske) Seop s Sl o 5w
el (g 4353 YY 5 oo AA YL

S o p&absl 5 al e (ol Sl
by VXOr ) IS5 5 laets o)
(ol s sk slagds ald (V:Yoree)
o35ds (gl Sldllas 5 Syl B8 ol
Joli ool cts Sl s S s Sl
5 (adea)le) s sk s 0 Fos ke
obe b () Syl by w3 oo FoS e
S5 L S ol K G )b
el gy Shasdy (g 21 Sumdge o Laulpu
A Sl s 5 eSiiby e (S iey
Srish i glaal, 500 K8 s S
LSl s pipes 5 i @l (1Y)
(X JS2) (10) A5 esticud

1- Java Newhall Simulation Model

Cuas Sl canlllan 55 50 atlate )3 Sepl 4 a5 L

lS ailate gl 5l o Ol g3 b g adsn e
335 g0 S 5 adlaie (Bl B3l 5 e S
Jelss sl - a5 Bl Sl 4 Bl
5 b ol s (g3LSlE sladuT b g
Ll St JlS 5 IS5 e Laypst ol
JB o 2 adle 3 o le pl 5 AL s
33 A Shas el s ool O ol ol
Ll JlSS 5 0055 53 GBS 5 5 oldl 8
3 SNopd Sladllas 58 e b —ad ool addas o
S3Msosa S 5 o eSS el
@b Ol Gemer 35 L3 s s
S s (T oK e gauaid Slle s
bl e ke S Cao g s (Y0)0)

b8 A

59, 9 3190
Ghle osgdss 3 ags cpl 1 Sldlae adkie
53 Ol S Ol ,ed Cgor 5 Wl (o 5 adsole
YACv 0! 5 ¥4 LUl as e b e Jol us
oVeY" 5 oA% Y Ll s gladsb s Jled
adllas 3p50 adkie () JS2) 28 bl B2
s eyl (6358 = Gl deS ) sy
slad=ly oy ge 1S DS S ol
Jols gl SlaassT glaasts OF 53wl
O R N P [ S GE ¥ RGN
0> e Your 5l Ly CEM 3l adkae CL:'J)l (YY)
S a5y e Qv U oadssle olely )l
5 sk sl mh oLl el ol
Sl e s (08) Ol sl Sl >

23 ek ey B85 5 S 5 S



OLSKod g Jgwy 405 [ e 3159395 9 paldl 51 o S ol anllae

520000 544000 568000 592000 616000 640000
| I N N VN Y NN NN N AN U NN N U U N U U U U N —
N -
. Co
- -0
=]
- -2
- S
= L&
1=
N -
£ -
* o .8
=]
- -8
- -3
S L&
=3
- -
ﬁ = \ o) o
0 (Low I'and)) =2
- -3
— L=
s Lo
§ =1 Legend B
S - A Xeric- Mesic - (S50 -5 5) _§
: ®  Aridic- Thermic - (Swy - Suw)l) : S
= L&
Boundary - ;»
Ao 125 25 50 75 100 e
=]
]
T T T T T 1T T T 1T 7T 7T 71T 1T 1T 17T 1T T 71T T 1T T T T T o
520000 544000 568000 592000 616000 640000 ‘E
520000 544000 568000 592000 616000 640000
| I 1NN NN TN NN TN TN NN NN NN N NN NN U NN N N NN N N
o ) E
. o g
1 qy/ R
. : C3
S LS
=3
N -
Q- -
o S
=]
- rS
g -
=3 -
=3
o - -
N s -
S >/ (=
: (Parent material) § 56 536 (Pedom) 56 * . : §
o .-\mlnflr basalt 1?,1 b .:_. 5.\74) \ EN b §
= Andesite basalt (e co0l) ¥ . b
S Andesite basalt (b cujul) T E
8 -1 Andesite basalt (3L eyl ¢ S
Lo ~o
] Andesite basalt, Rhyolite (g2 5 13k <o 36T) 0 L g
o Andesite basalt, Basalt  (cJf3k (oI o iwil) 1 - E
8 - Andesite (casnl) ¥ ‘s
8 - Andesite (i) A -
- o 12.5 25 50 75 100 =)
™ o
r7T 17171717 1771717171117 T7TT7T 17T T17T 7T 7T 1T 7177 2
520000 544000 568000 592000 616000 640000 -
™

.4&]&.@))_’#&3&)} Jals ‘5LA'CJ£SL$ Qﬁs_yﬂ—\ JS.:-

Figure 1. Location of representative pedons in the study area.
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Figure 2. View of the studied pedons.
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Table 1. Selected physical and chemical properties of pedons.

e b oS _ ol S Solaas N Sty Colaa
; & . . o o . - Ges e
SsslS J Joles s S il Sk S S
CEC ocC Gypsum CCE RF Textural Clay Sand H EC Depth Horizon
(cmol. kg?) (%) (%) (%) (%) Class” (%) (%) P (dsm™) (cm)
(Xeric-Mesic) + 5 - ;5 (Soil moisture-temperature regime) sSb= il >~ zsb; o35
2885 asl (Elevation) ¢l ,l- 57°32'E; 29° 06’ N «(Location) coss se— (Low land) ey 5151 -(Pedon 1) (V) s+
53 111 ng 13.0 ng SIL 17 21 7.0 34 0-30 A
50.7 6.8 ng 10.5 ng SIL 23 28 7.0 13 30-50 AB
44 4.2 ng 15.0 ng L 19 44 7.1 11 50-80 Bkg
39.2 37 ng 25 ng CL 30 29 6.7 0.8 80-95 Cgl
28.4 11 ng 12 ng SIC 46 12 6.9 0.5 95-110 Cg2

WRB: Katogleyic Endohypocalcic Chernozems (Endoclayic, Anoloamic)

ST: Fine-silty, Mixed, Superactive, Mesic Typic Calciaquolls

2793 asl «(Elevation) ¢l ,i- 57° 32" E; 29° 10" N «(Location) =.»3 5+~ (Rock pediment) K syt —(Pedon 2) (Y) oSl

22.8 0.75 ng 19.0 25 L 21 46 7.8 04 0-15 A
28.3 0.52 ng 18.0 20 CL 34 31 7.8 04 15-45 Btk1
23.8 0.33 ng 18.0 50 L 27 41 7.6 03 45-75 Btk2

WRB: Endoskeletic Luvic Calcisols (Amphihypocalcic, Pantoloamic)

ST: Fine-loamy, Mixed, Superactive, Mesic Calcic Haploxeralfs

2629 asl :(Elevation) ¢, 57°20"E; 29° 14'N «(Location) .35 - (Mantled pediment) o5, coay s —(Pedon 3) (1) oSl

29 05 ng 8.5 10 L 18 45 75 03 0-40 A
27.2 03 ng 10.5 35 SL 14 65 75 04 40-65 Bw
30.1 03 ng 10.5 5 L 19 49 77 04 65-95 Bt
32.6 03 ng 15.0 20 L 17 48 7.6 05 95-130 Btk
32.6 0.2 ng 15.5 25 SL 15 68 7.6 0.4 130-170 Bkl
32.6 0.1 ng 15 25 SL 15 71 7.6 0.7 170-200 Bk2

WRB: Endohypocalcic Luvisols (Endocutanic, Pantoloamic)

ST: Fine-silty, Smectitic, Mesic Calcic Haploxeralfs

2421asl :(Elevation) el - 57°24'E; 29° 19' N :(Location) .35 — (Rock pediment) K. ciwyt —(Pedon 4) (¢) FoS

15 0.8 ng 7 15 L 17 39 7.8 04 0-15 A
26.5 0.5 ng 15 45 L 22 47 7.8 04 15-55 Btk
14.2 0.3 ng 10 48 SL 14 53 7.8 04 55-100 Ck

13 0.1 ng 9 60 SL 12 61 7.9 0.3 100-125 C1l
13.2 0.1 ng 8 55 SL 10 72 7.9 04 125-150 Cc2

10 0.1 ng 8 62 SL 10 7 7.8 05 150-175 C3

WRB: Katoskeletic Amphiluvic Calcisols (Amphihypocalcic, Pantoloamic)

ST: Fine-loamy, Mixed, Superactive, Mesic Calcic Haploxeralfs

K
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Continue Table 1.
RREJORT S ) b ol s RGP
; ) _ . o o G S
SsslS J Joles s S il Sk S SU
CEC ocC Gypsum CCE RF Textural Clay Sand EC Depth .
(cmolkgy) (%) (%) (%) (%) Class® ) (%) PH (dsm? (cm) Horizon
(Aridic-Thermic) « L 5 -G, (Soil moisture-temperature regime) Sk il > = zsb; o35
2223 asl :(Elevation) ¢ls,l- 57°27"E; 29°32' N «(Location) a3 s — (Alluvial fan) <SGl .~ (Pedon 5) (0) # ;S
12.9 0.1 ng 16.7 12 SL 17 53 7.8 4.0 0-15 A
185 0.1 0.8 15.0 17 L 22 49 75 29.2 15-50 Btk
22.2 0.1 85 75 25 SCL 27 63 75 25.7 50-70 Bty
12 0.1 22 75 45 SL 11 76 75 26.4 70-100 Bw
7.3 0.09 23 7.0 55 LS 10 86 77 17.1 100-130 C
16.9 0.08 0.7 11.0 35 SCL 21 64 77 15.2 130-150 2Btb
WRB: Epihypocalcic Endohypogypsic Solonchaks (Pantoloamic, Endoskeletic) over Haplic Luvisols (Loamic)
ST: Fine-loamy, Mixed, Superactive, Thermic Calcic Argigypsids
1557 asl :(Elevation) ¢l 57° 58'E; 29° 18N «(Location) .35 - (Rock pediment) K. ciayts - (Pedon 6) (1) oSl
10.2 0.06 ng 8.0 40 SL 8 76 75 25 0-3 A
10.6 0.01 5.0 15.0 55 LS 10 82 76 44 3-35 Btky
6.8 0.01 05 9.5 60 S 5 93 7.9 9.1 35-90 2C1
6.8 0.01 0.18 9.5 60 S 6 90 7.9 16.6 90-150 2C2
WRB: Skeletic Epihypocalcic Gypsisols (Pantoarenic, Epihypogypsic, Amphiraptic)
ST: Sandy-skeletal, Mixed, Thermic Typic Argigypsids
1440 asl «(Elevation) ¢l 58°12"F; 29°02' N «(Location) <.z 5. — (Alluvial fan) «s&1L 5 5. —(Pedon 7) (V) oSl
12.2 0.04 ng 14.7 15 L 13 46 7.8 29 0-10 A
20.2 0.05 14.3 15.0 52 SL 19 63 77 3.0 10-40 Btky
15.4 0.04 15.5 55 58 SL 13 7 7.7 34 40-100 Byl
14.1 0.04 14.4 5.7 65 SL 12 79 7.7 2.9 100-140 By2
WRB: Skeletic Luvic Epihypocalcic Gypsisols (Katohypogypsic, Pantoloamic)
ST: Fine-loamy, Mixed, Superactive, Thermic Typic Argigypsids
915 asl :(Elevation) ¢l - 58°30"E; 29° 00" N :(Location) .3 50 — (Alluvial plain) o;_f-ﬂf o> —(Pedon 8) (A) s
55 0.08 1.0 7.0 40 LS 9 84 75 15.5 0-10 A
48 0.02 0.5 75 42 LS 8 87 7.8 5.3 10-35 C
7.6 0.05 0.6 8.0 55 LS 10 83 77 5.1 35-60 2Bw1
8.1 0.04 0.1 115 75 SL 14 76 7.7 5.0 60-75 2Bw2
7.2 0.06 0.3 115 70 LS 8 81 77 4.9 75-90 2Bw3
7.2 0.06 0.5 9.5 60 S 8 87 77 5.1 90-110 3Bw4

WRB: Endocalcaric Skeletic Cambisols (Anoarenic, Amphiraptic)

ST: Sandy-skeletal, Mixed, Thermic Typic Haplocambids

i =S o) 5 LS (b oy p S =SCL (i 0 =SL e s =SIC (s p S ~CL o d -L A o =SIL szl o5is
* Textural Class: SIL - silt loam, L - loam, CL - clay loam, SIC - silty clay, SL - sandy loam, SCL - sandy clay loam,
LS - loamy sand, S - sand
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Figure 4. Relationship of cation exchangeable capacity with organic carbon and clay.
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Figure 5. Thin sections (XPL) of selected horizons in xeric moisture regime.

WSl suskby w3y 0 Bl i s s

sdalin S3b blis 53 53 o CElSlE L5
Goes ailae o C':f Slazs (1 JK2) Lws S
é R R P S O sow
20 Dlio S5 .G -1 ISS)
Same Cgwy 5 0D = o4 OS5 e 1y el B8
s ) s i S UK e sl
S3U blie 53 ey 5 Ll S oS o5 Sl
sl Jpeme s JS) kS adali
Jhe K boslen 55 Lol S sl
5 bl el sy GBS e olia s ol
odalie Olojen joba S 55 o 5l hasy
Loy bl pexs ol S 5 3 =5 31 uas
2ol S 6l & S c e b e
FoS Js 5l 5 and 55 ol S e Pl
skasil e ol by S e ol
4 S wBbaent glaoly S 05y S
Il S ey oo S ol S C eSS 55040

k3

Ges S W3S Sl (YW) Oles 5 ol

SMae 4y 7S 55 adS Dl S g 5 i
5 CO; s slis (pH) OF e sl ol S
s 50 el s S s O il
(b gy edd sdalis cEluSlE sl
slasal 3 fate wy SIS 5wy ek
o ‘(C W -0 IS8 cl Cds sla S
S8 mse B (SHL &S s e 0L s
o Gt OF Cilaze (b St 5l by S
red el o STk 3 S alg s
Sobo b csluSE b lse bl cow s
Ladl cpl L3 ssmeesd 5 psmmee i (5 skes &
2 A slaasly Y S s ol e
5Ll S 15 5SS sladly 5l bS1 e (sl
Al s Ko Sopen SIS 855
2 FSLE Gl s e Ol SRl S A
S GE Skt e S ey 3 Jlasl el

ol



OhSe g Jow, dosxi | ...

5 9197 9 waldl 31 lho S JolsT alllne

s nl g edle (10) Wals el LaSlE
(O 1 ) 2l HlEAe b
o Yzl 0358 s SS Sz B
2 S RS B2 S e e B b,
s S sy Sl meeS Sk
L5 S Olge adkie 53 Sogb e asdS .

()

p7(Btky) (OB 200pm p7(Btky)

@)z

wsdS b e gbeyss 5 ey e s LSS
LSl Sl B e Ll gars
NS s S ol S 5 ) i S e
S gy a4 JWE L e (6 z
Slomio 5 Sy Soson 5 55 45t K
(U JSE) Wlokd JSE5 SL 3 os 4 oo
Gl adles L (YY) olm 5 Ao
O M TNE N TV U S |
S Lol oad esg 3l Sy | B3l G s il
O SB3 kol b il glaey s Lo G

(d)w

200um p6(Btky) 500um

Sl sb) s 00 g sl S 51 (XPL) S50 ablie 1 IS
Figure 6. Thin sections (XPL) of selected horizons in aridic moisture regime.
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Table 2. Relative frequency of clay minerals in selected soils under study.

Sample Horizon Smectite  Chlorite  Vermiculite Ilite Kaolinite  Palygorskite Quartz \/Sen:ri(i:tcitj?it/e
no. (%) (%) (%) (%) (%) (%) (%) %)
P1 Bkg ++ ++++ +++ + - +
P2 Btk1 +++ ++++ + - +
P3 Btk ++++++ ++ - tr
P4 Btk +++ +++ +++ ++ - ++
P5 Btk ++ + ++++ ++ tr ++
P6 Btky +++ +++ ++++ tr + ++ ++
P7 Btky + ++ +H+++ + - +
P8 2Bw2 ++ ++ +++++ tr ++ +
TNV 5l G rhtbtt Ve 00 bbbt L0 b Y BV b Y BV b LV B0 e T ol s -

(++++++: >70 %, +++++: 50-70, ++++: 30-50 %, +++: 20-30 %, ++: 10-20 %, +: 5-10 %, tr: trace, -: negligible)

S a5 (65 e, I slaaid ) 5 sy S Ky K pgleal A S
Figure 8. SEM micrographs of fibrous palygorskite on calcite crystals.
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