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Table (1) Climatological data and site characteristics of the studied regions
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Figure (1) The geographical location of the study area.
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Table (2) some morphological, physicochemical properties and classification of the studied soils

—~ [}
o ST ~ 5e R c
Clay sit smd  FRof 33 Ros ok ¢ Lg 22 188 1s2,8
% % % 5 8% w& 268 g & ¢ 4% NGE 25 95
% £ !L O ) = 5 ©E %0E  Jjo= 2
S o RG] _z &= 7] )
~ w
Qapan Fine, mixed, superactive, thermic Calcic Haploxeralfs (Calcic Luvisols)

- - - - - - - - - - - 0-7 o]
29 52 19 45 0.5 4,55 1.28 6.20 - 3,m,gr 10YR3.5/4 7-20 A
35 53 12 34 0.5 1.85 1.03 6.15 - 1,m,abk 10YR 3/4 20-35 Btl
32 56 12 28 1 0.44 1.12 6.99 - 2,mabk 10YR 3/3.5 35-65 Bt2
26 60 14 23 18 0.52 0.68 7.47 + 2,msbk 10YR5/3.5 65-80 Btk
28 54 18 36 145 0.42 0.63 7.30 + 1,mabk 10YR 3/4 80-105 BCkl
26 52 22 13 145 040 052 7.26 + 1,mabk 10YR3/4 105-130 BCk2
24 52 24 19 125 0.27 051 7.50 + ma 10YR 4/4 130-155 Ck

Agh Su Fine, mixed, superactive, thermic, Calcic Haploxeralfs (Calcic Luvisols)
32 58 10 30 15 2.08 1.14 6.98 - 2,mgr 10YR3/4 0-18 A
42 50 8 38 15 1.36 122 6.86 - 2,mabk 10YR 4/4 18-48 Btl
40 48 12 36 20.5 0.84 134 6.93 - 3,mabk 7.5YR4/5 48-91 Bt2
30 44 26 27 25.5 0.39 0.72 6.98 + 2,mabk 10YR 4/6 91-120 Btk
28 44 28 25 26.5 0.42 0.90 7.04 + 1,fabk 10YR 4/6 120-132 Bk
28 56 16 25 20.5 0.35 0.99 6.98 + ma 10YR 4/6 132->2m C
Sousara Fine, mixed, superactive, mesic, Typic Haplxeralfs ( Haplic Luvisols)
30 56 14 28 1 5.26 1.03 6.45 - 1,for 10YR 3/3 0-14 A
32 56 12 29 1 1.36 0.82 541 - 2,mabk 10YR4.5/5 14-30 Bw
42 46 12 38 15 0.71 0.93 5.86 - 3,mabk 7.5YR4/5 30-80 Bt
26 46 28 23 29 0.42 0.54 7.16 + 1,fsbk  10YR 4/6 80-110 Bkl
24 50 26 21 28 0.39 0.63 7.05 + 1fsbk  10YR 4/6 110-170 Bk2
26 52 22 23 26 0.27 0.90 7.08 + ma 10YR 4/6 170->2m C
Toshan Fine, vermiculitic, thermic, Calcic Haploxeralfs (Calcic Luvisols)
32 57 11 34 0.5 2.29 0.97 6.63 - 2,mabk 10YR3/4 0-20 A
50 38 12 47 25 0.85 1.15 5.95 - 3,C,Pr  75YR3/4 20-45 Btl
40 46 14 41 15 0.52 1.15 6.30 - 3,C,Pr 75YR3.5/4 45-99 Bt2

18 62 20 28 25.5 0.42 265 7.20 + 2,m,ssbk 10YR 4/6 99-135 Btkl

22 60 18 30 27 0.37 0.27 7.63 + 2 m,abk 10YR 3.5/6 135-165  Btk2
Alangdareh  Fine, vermiculitic, thermic, Typic Haplxeralfs ( Haplic Luvisols)

- - - - - - - - - - - 0-3 Oi
38 46 16 52 15 4.25 153 6.95 - 2,mabk 10YR 3/3 3-15 A
52 38 10 41 2 0.60 0.65 5.85 - 2,mabk 7.5YR4/3 15-42 Btl
46 46 8 45 1 0.66 0.73 6.50 - 2,fabk  7.5YR3.5/4 42-88 Bt2
16 66 18 41 7 0.23 054 7.15 + 2,mabk 10YR 4/4 88-103 Btk
20 52 28 30 335 0.44 087 755 + ma 10YR4.5/4  103-133 Bkkm
23 49 28 34 36.5 050 073 7.30 + ma 10YR 5/4 133-163 BC
26 46 28 21 345 0.29 0.88 7.42 + ma 10YR 5/4 163-213 C

Neka Fine, mixed, superactive, thermic, Calcic Argixerolls (Luvi_Calcic Kastanozem)

38 50 12 38 3 2.53 0.69 6.67 - 2,fabk  10YR2/3 0-15 A
46 42 12 41 3 1.56 0.89 7.16 - 2,fabk  7.5YR3.5/4 15-34 ABt
52 38 10 47 25 0.84 087 6.79 - 3,mabk 5YR5/6 34-60 Btl
48 44 8 43 15 0.71 0.70 6.85 + 3,mabk 7.5YR4/6 60-83 Bt2
34 48 18 30 30 0.42 0.99 7.11 + 2,mabk 10YR5/6 83-102 Btk
32 48 20 29 31 0.42 0.97 7.19 + 1fsbk 10YR5/6 102-130 Bkl
28 52 20 25 37 0.19 0.89 7.04 + 1fsbk 10YR5/6 130-170 Bk2
22 64 14 19 25 0.27 0.58 7.36 + ma 10YR 5/6 170->2m Ck
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Table (3) The micromorphological description of thin sections of some horizons in studied pedons

o adss Gbluds s AT STl Sl 3 o _ st L _
SIS 555 Sm e e SaT 5lods o SLS e E il el i < ’ “’*’g‘””gf“ ° @is s SN 3 oS
MISECA o5 iS5 g \ Alteration j 5 46 S (RDP) j
g Decalcified Zone Frequency of degree Plant residue Pedofeatures b f“b" Mi 4 Void s Horizon Pedon
Percentage Fe/Mn oxides - fabric icrostructure and Voids
- - - - FR Ex Spk Gr, Sh, Cvp, Chm Por A ol
13- moderately developed >70% Few 4 DR, FR Ex, CC Spk Vu, Ch, Chm Por Btl *
- - - oP Ex, CaC Cry, Spk Vu, Ch, Chm Por Bk Qapan
- - - - DR CaC, Nsc Cry Vu, Ch Por BCk1l
- - - - FR, OP Ex, FeN Spk Ch, Chm, Cru Por A S
15- moderately developed >70% Common 4 DR Ex, CC Spk Sh, Ch, Chm Por Btl 7
- - - - oP Ex, CaN Cry Ch, Chm, Vu Por Btk Agh Su
- - - - DR Ex, FeN Spk Ch, Chm, Cru Por A
- - - - DR Ex, FeN Spk Ch, Chm, Sb Por Bw | s s
16- moderately developed >70% Common 4 DR cc Spk Ch, Chm, Pn Por Bt Sousara
- - - - Ex, Nsc Cry Ma Por Bk2
- - - - DR, FR, OP Ex, Fe/MnN Spk Ch, Chm Por A i
23- well developed 100 Many 4 DR FeN, CC Str Ab, Sb, Por Btl o
- - - - DR Ex, CC, CaN, Nsc  Cry, Str Ma, Ch, Chm Por Btk Toshan
- - - - DR, FR Ex, FeN Spk Gr, Cru, Ch, Chm Por A S
18- well developed >70% Common 4 DR, FR cc Str Sb,Ch, Chm Por Bt1 7
- - - - - Ex, Nsc Spk, Str Sbk Por BC Alangdare
- - - - DR, OP Ex, Fe/MnN, CC  Str, Spk Ch, Chm, Ab, Cru Por ABt
20-well developed 100 Many 4 OP Ex, Fe/MnN, CC Str Sh, Ab, Ch Por Bt2 <
- - - - - Ex, ngé Nsc, Cry Ma, Ch, Chm, Vu Por Bkl Neka
- - - CaN, Nsc Cry Ch, Chm, Vu Por Ck
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sy 030 Sl FR sy o sy 5L DR . JT (sl 0LSy 0P .S535 a5 ol

Gr: granular. Ab: an

plane. Cru: crumb.

k: speckled. Str: striated. Cry

coating. CaC: calcite coatin
ecomposed organic residues.

CaN: calcite_nodules. Fe/Mn
R: fresh organic residues.

lar blocky. Sb: subangular blocky. Ma: massive. Cpv: compound packing void. Ch: channel. Chm: chamber. VVu: vugh void and Vllj\?h¥ microstructure. Pn:
) . . crystallitic. Ex: excrement. CC: _cla :
porphyric. Nsc: Needle-shaped calcite. Cyc: Cytomorphic calcite. OP: organic pigment. DR:

e/Mn nodules. Por:
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Figure (2) Photomicrograph of well-separated angular and subangular blocky microstructure in Btl horizon of Toshan (a), chamber
voids and microstructure in Bt2 horizon of Agh Su (b), granular microstructure in A horizon of Alangdareh (c), biological pedofeature
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Figure (3) Photomicrograph of clay coating around vugh in Bt2 horizon of Qapan (a), clay coating inside a
channel in Bt2 horizon of Agh Su (b), weak clay coating in Bt horizon of Sousara (c), clay coatings around
voids and crystallite b-fabric in matrix of Btk1 horizon of Toshan (d), clay coating around channel in Bt2

horizon of Alangdareh (e), clay coating covered with iron oxide around void with Mn nodules in matrix
shown with arrow in Bt2 horizon of Neka(f), (XPL)
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Figure (4) XRD pattern of clay fraction of Bt horizon in Toshan pedon
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Figure (5) Iron oxide nodules with striated b-fabric in Btl horizon of
Alangdareh, (XPL)
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Figure (6) Calcite coating around vugh with speckled and crystallite b b-fabric in matrix of Btk horizon of
Alangdareh (a), granostriated and prostrated b-fabric in Btl horizon of Toshan (b and c¢), (XPL)
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Figure (7) Photomicrogragh of calcite coating and hypocoating in Ck and BCk2 horizons of Qapan (a and

b), dense calcite infilling in void which formed a geodic nodule in C horizon of Agh Su (c), calcite coatings
overlying clay coatings as a result of recalcification in Btk horizon of Alangdareh (d), (XPL)
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Figure (8) Photomicrograph of needle -shaped calcite in vugh in the Bk2 horizon of Sousara (a),
cytomorphic calcite crystals in Btk horizon of Neka (b), presence of excremental features with calcite

granules in C horizon of Alangdareh (c), a geodic nodule in Btk horizon of Qapan (d), calcite soft mass in
void of Ck horizon of Qapan, (XPL)
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Figure (9) Distribution of calcite nodule in matrix with crystallite b-fabric in C horizon of
Alangdareh (XPL)
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Table (4) Results of iron forms value and color indices in studied pedons.

Ky et e Sis o SKke

Weighted mean of the color Feo/Fed  Fed-Feo Feo Fed Ges & Eale
indices Depth Horizon Pedon
RR Ros HI %
0.18 0.4 0.09 0.49 7-20 A
0.16 0.43 0.08 051 20-35 Btl
0.16 0.27 0.05 0.32 35-65 Bt2 o
0 5.81 17.87 0.10 0.28 0.03 0.31 65-80 Btk g g
0.10 0.38 0.04 0.42 80-105 BCk1 5
0.15 0.29 0.05 034 105130  BCk2
0.08 0.33 0.03 036  130-155 Ck
0.17 0.34 0.07 0.41 0-18 A
0.09 0.48 0.05 0.53 18-48 Btl .
0.08 0.48 0.04 0.52 48-91 Bt2 & 4
067 745 1462 0.05 0.4 0.02 042 91120 Btk > G
0.06 0.34 0.02 036  120-132 Bk =
0.09 0.32 0.03 035  132->2m c
0.45 0.23 0.19 0.42 0-14 A
0.19 0.43 0.10 0.53 14-30 Bw "
0.18 0.41 0.09 0.50 30-80 Bt g ¢
0.78 764 1434 0.09 0.32 0.03 0.35 80-110 Bkl & 3;
0.08 0.35 0.03 0.38 110-170 Bk2 =
0.10 0.26 0.03 029  170->2m c
0.32 0.34 0.16 050 0-20 A
0.21 0.5 0.13 0.63 20-45 Btl =
1.44 8.32 13.84 0.14 0.54 0.09 0.63 45-99 Bt2 2
0.12 0.23 0.03 0.26 99-135 Btkl B
0.11 0.31 0.04 035 135165 Btk2
0.49 0.21 0.20 0.41 315 A
0.17 0.54 0.11 0.65 15-42 Btl >
0.11 0.39 0.05 0.44 42-88 Bt2 5 .
0.85 5.4 21.66 0.10 0.43 0.05 0.48 88-103 Btk =N
0.06 0.32 0.02 034 103133  Bkkm 2 &
0.13 0.2 0.03 023 133163 BC =
0.03 0.3 0.01 031  163-213 c
0.20 0.4 0.10 050 0-15 A
0.21 0.41 0.11 0.52 15-34 ABt
0.12 0.51 0.07 0.58 34-60 Btl
0.08 0.54 0.05 0.59 60-83 Bt2 z
1.48 r.ra 1517 0.08 0.37 0.03 040  83-102 Btk 2 a
0.08 0.34 0.03 037 102130 Bk1
0.06 0.29 0.02 031  130-170 Bk2

0.08 0.33 0.03 0.36 170->2m Ck
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Table (5) Correlation matrix between color indices, forms and different ratios of iron (n=39)

Rrys Fe./Feq Feq-Fe, Feq RR HI
1 HI
1 -0.364 RR
1 0.805°  -0.707 Feq
1 0.933" 07577  -0.693  FeyFe,
1 -0.137 0226 0.086  -0.125  Fe,/Feq

1 0.160 0.836° 0.874° 0.662 -0.936" Rrys

"\“:'L’d" Loy 40 544 Qt:...]al C]a.u BLRSLYY )\:@M okasOlis A * (xk
** * represent the significance at the probability level of 99% and 95% respectively

1.6 4
14 A
1.2 4

RR

0.8 A
0.6 A
0.4 A
0.2 A

y = 0.1405x -1.588
R?=0.8601
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Figure (10) Distribution diagram and linear regression equation of MISECA vs weighted mean of
Torrent color index for each pedon
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