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Table 1. Selected physico-chemical characteristics of the studied soils.

Horizon Depth  Clay Silt  Sand Gypsum CCE pH CEC  OM EC Na
cm % cmolckg? 0y dSm® meql00gr!
Pedonl1(Piedmont plain), Calcic Haploxerepts
Ap 0-35 142 123 735 2.3 225 79 8 015 0.6 2.9
Bwl 35- 209 7.6 715 15 24 7.9 12 0.06 0. 2.3
Bw2 55- 147 10.7 745 3.7 24 7.9 12 0.06 0. 2.5
Ck 90- 272 204 524 2.6 26 7.9 15.6 0.04 1. 1.9
Ckg 130- 86 164 75 1.9 295 7.8 7.5 0.03 0. 1.3
Pedon 2 (Lowland), Typic Halaquepts
Ay 0-37 537 31. 149 17 20 8.5 24.6 0.1 2.5 17
Bky 37- 58.9 30. 106 24 225 88 254 005 038 16
Bkygl 70- 515 24. 24 19.5 23 8.8 25 005 06 15
Bkyg?2 92- 506 25. 24 16.5 25 8.5 22 005 07 194
Bkyg3 124- 455 34. 1938 20 283 84 20 004 038 13.8
Cky 150- 531 32. 145 22 29 8.3 24.8 0.03 0.6 15.8
Pedon 3(Alluvial plain), Sodic Calcixerepts
Ay 0-27 423 31. 265 3.8 305 8. 19 0.1 2.7 19.7
Bkyl 27- 53.2 30. 16.2 5.7 32 8. 25 0.1 0.8 18
Bk 67- 40.3 18. 4038 3.8 325 8. 20.5 005 03 11.3
Bky2 107- 46 23 31 4.7 34 8. 20.5 005 03 3.6
Bky3 140- 51.2 30. 18 7.3 37 8. 23.4 005 0.2 3.3
Pedon 4(Piedmont plain), Sodic Calcixerepts
Ay 0-32 31 337 63 33 32 8 7 0.2 2. 3
Bkyl 32- 3.7 477 48 26 33 8. 10 005 2 15
Bky2 65- 3.8 417 54 21 3% 8 8.6 005 2 12.6
Bky3 102- 3.8 488 47 13 395 8. 9 005 2 10.9
Bkyg 125- 38 442 52 13 39 8. 10 005 2 8
Cky 150- 3 42 55 15 42 8. 10 005 2 4
Pedon 5(Alluvial plain), Sodic Calcixerepts
Ay 0-17 143 38 47 3.4 155 8. 135 0.2 0. 25.2
By 17- 244 338 41 10 17 8 14.6 0.1 0. 17
Bky1 49- 305 36 33 11 19 8. 16 0.5 0. 14
Bky?2 78- 305 363 33 12 20 8 16 0.5 0. 9.8
Bky3 130- 327 322 35 15.6 31 8 18 005 0. 7
Pedon 6(Piedmont plain), Typic Calcixerepts |
Ay 0-20 143 382 47 12 285 8. 11 0.1 0. 0.7
Bky 20- 245 363 39 3 32 8. 15.6 0.1 0. 0.9
Cky 78- 245 299 45 55 33 8 15 0.06 0. 0.8
Ck 108- 185 118 69 2 35 8. 13.4 0.06 0. 0.8
Pedon 7(Alluvial plain), Gypsic Haploxerepts |
Ay 0-30 32. 385 28 5.4 26 8. 18.4 0.1 0. 14.5
Byl 30- 32. 51 16 18 28 9. 25.6 0.06 3. 11
By2 55- 44, 423 12 18 30 o 19 005 3. 9
By3 120- 26. 614 9. 19 20 8. 29 005 2. 8.5
Pedon 8(Alluvial plain), Sodic Psammaguents |
Ap 0-20 6 30 64 3 325 7. 6 0.1 0. 3
Cgyl 20- 5 05 94 7 28 7. 4.4 005 0. 0.9
Cgy2 75- 5 05 94 5.5 275 7. 4 0.03 0. 0.7
Cg 110- 6 176 76 2.7 29 T 5 0.03 0. 0.5
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Figure 4. a) Micrit gypsum crystals in soil matrix and crystal growth in voids (pedon 3, Ay Hr.) b) Compelet
pedon 3, Ay Hr.) ¢) Lenticular gypsum crystals in soil
Pedon 4, Bky2 Hr.)

of voids by gypsum crystals and hypo coating of Mn
matrix (pedon 4,Ay Hr.) d) Acicular gypsum crystals
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Figure 5. a) Calcite noduls in soil matrix (pedon 3,Bky Hr.), b and ¢) Calcite and biotite nodules in voids
(pedon 4, Bky?2), d) Lithologic calcite noduls (pedon 5, Bky3 Hr.), e) Plagioclas and calcite nodules (Pedon

6, Ay Hr.)
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Table 2. Some micromorphological characteristics of thin sections in pedon studied

Hr.

Pedon I?gr%t)h Structure Pedality Voids c/f 10um b-fabric Pedofeatures
Ay-prof.2  0-37 Sub angular ] planar, simple packing Porphyric, crystallitic Fe-Mn accumulationin soil
Poor pedality voids (30%) matrix, fine crystals of gypsum in
blocky c/f=1/9 voids and matrix,
37-70 Sub angular Porphyric, crystallitic Fe-Mn accumulation in soil

Bky-prof.2 Moderated to Plannar matrix, fine crystals of gypsum in

blocky poor pedality c/f=1/9 voids and matrix,
Calcite nodule in matrix
92-124 Porphyric, crystallitic Fine crystals of gypsum to form
Bkyg2- Sub angular Moderated to planar Rosita. twining of avosum
prof 2 Blocky poor pedality c/f=1/9 Ita, twining ot gypsu
' crystals in matrix, plagioclase in
0-27 Blocky and Sub Simple packing void, Porphyric, crystallitic Fe-Mn accumulation in soil
angular Moderated to Planar matrix, fine crystals of gypsum in

Ay-prof.3 blocky poor pedality c/f=2/8 voids and matrix,

Bky-prof.3  107-140 Blocky and Sub Simple packing void, Porphyric, crystallitic Fe-Mn accumulation in soil
angular Planar (30%) matrix, fine crystals of gypsum
blocky Moderate c/f=2/8 and calcite in voids and soil

pedality matrix,

Ay-prof.4  0-32 _ Porphyric, crystallitic Lenticular gypsum crystals, Fine

Angular blocky Vesicle, L .
Moderate Planar c/f=3/7 Mn accumulation in matrix,
pedality residual of root in soil matrix,

Bky2- 65-102 Blocky and Simple packing void, Porphyric, crystallitic Acicular gypsum crystals, Fe-Mn

prof.4 Sub angular Moderate Planar accumulation around calcite
blocky pedality c/f=6/4 nodule,
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Continued table 2.

Hr. Depth

Pedon (cm) Structure Pedality Voids cff 104 m b-fabric Pedofeatures

Bky1- 49-78 Monic, porphyric, crystallitic Gypsum crystals, Mn accumulation

prof.5 Sub angular Moderate around voids, Calcite nodules, Fe
blocky pedality Vesicle, planar c/f=2/8 accumulation around Mn and

calcite accumulation,
130-178 Open Porphyric, crystallitic Fe-Mn accumulation, Lithological

Bky3- angular Moderate Simple packing /= 377 calcite nodule, Feldspar crystals

Orof.5 blocky pedality void, vesicle c/r= around gypsum, fine crystals of

gypsum,

Ay-prof.6  0-20 Porphyric, crystallitic, Plagioclase and calcite crystals, Fe-
angular Mo((jjelr_ate planar Speckled Mn accumulation, fine crystals of
b|ocky pedality c/f=713 gypsum

78-108 Porphyric, crystallitic Infilling of gypsum in voids,, Fe-

Cky- angular Mogelri?te planar, Vugh ~ Mn accumulation, Plagioclase in

prof.6 blocky pedality clt=3/7 soil matrix,

Livinn ~rnatina nf Co arnnind vnid
0-30 Sub angufar Simple packing Open Porphyric, crystallitic Plagioclase in soil matrix, twining

Ay-prof.7 blocky Moger_ate void of gypsum crystals in matrix, Fe-

pedality c/t=3/7 Mn accumulation

By2- 55-120 Sub angular planar, Open Porphyric, crystallitic calcite crystals in all thin section,

prof.7 blocky Moderate Vugh Fe-Mn accumulation, fine crystals

pedality c/f=3/7 of gypsum

Cy-prof.8 75-110 Suglangmar Moderate planar, Porphyric, crystallitic Plagioclase and fine gypsum

oc . . L9
y pedality Vugh off=7/3 crystals in soil matrix, infilling of

Fe in void, Mn accumulation,




w5998 909,500 5 (2lond oSG 18 LS Ry (o)

003 (ryok oy S8 4 Boes 13 &5 slajob wt Log 08 Sl &5 ates (Sd slaide Lk
2 ES syl 0l 4 e S jgpas 09 oo - Jaie d8lis 5 LaslaSs (ol )3 maw 4 g 009
Slogowyn p3 Qliie 5l (5 ke 205 (o0 S 5o A8 Ly loadss oaSe (slajeh Yoere o Wod
Jafarzadeh & ) wisges (3 1355 1, 2uls iz 09> (Amit & Yaalon, 1996) s yieg, o 0 JI)

(Burnham, 1992 D95 o b A yidon S STy S bl o

~Mn- nH
Cpedulegtare

Fa-coating

;’q 200

—_——

O ygo 4y P g o] Olrazs(D L(BKYG2 351Vl &,515) S s 5lo glaceomd sdny 55 1o gz @ -F JSb
Ol yis Saby [ (BKyL 351 dojyled ¢ ,515) 5w glach, Olrezs (C .(AY 351 Foyload &,51) oL ady ) 51 onilodly
T @lyd (FLAY 391 Fojlois & 515) 520 9 T (sloouns| I Ko gl 3 (s 5o 1o Kb S T 3 (35 alemsigas

(BKy3 @81 Bojlos ¢ ,515) S S 5lo 50 (T Slaoss 5 &l i Bl bl 45 (Sod Slross g Ko ST

Figure 6. a) Mn accumulation in soil matrix (pedon 2, Bkyg2 Hr.), b) Residual of roots to form Fe-Mn
accumulation Igpedon 4, Ay Hr.), ¢c) Mn accumulation (Pedon 5, Bky1), d) Infilling of void by gypsum (pedon

6, Ay Hr.), f) Plagioclas and Fe accumulation in soil matrix (pedon 5, Bky3 Hr.).
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Abstract

The content of gypsum and salts in soil profiles is one of the major challenges in arid and semi-arid
region which comprise un-arable lands in lIran and their reclamation need their complete
identification. Shoshab region is one of these lands which areas under cultivation reduced due to
high salinity and gypsum content. The purpose of this study was to investigate the physico-
chemical and micro-morphological properties of gypsic-alkaline soils in this area. Sampling of
eight soil pedons were conducted in order to analysis of physical, chemical and micropedological
characteristics and soil profiles were classified according to the Keys to Soil Taxonomy. The
results showed that soil gypsum and calcite increased with increasing soil depth. The range of soil
pH was high and was not affected by the soil depth. The presence of gypsum induced soil texture to
silt and sand fractions. The exchangeable sodium content was more in surface horizons and
reduced with increasing soil depth. Micromorphological observations demonstrated hypocoating,
coating, loose continuous, dense complete and dense incomplete infilling of gypsum in voids and
channels walls. Lenticular, prismatic, and allabasrtin of gypsum crystals were observed in thin
sections as well. Lenticular gypsum form was common in all soil thin sections because of the xeric
moisture regime in this region. The dominant presence of gypsum and sodium in the soils induced
to angular and sub angular blocky micro-structures and the aggregation effect weakened. The
crystallites form was the usual observed b-fabric in all thin sections and in some cases identified as
undifferentiated b-fabric. Generally, the existing of salt and gypsum in the soils of this area led to
unsuitable soil voids and soil structure which is a serious environmental issue and plant growth
promoting. New great group and subgroups of Xerepts (Gypsic Calcixerepts) are suggested to be
included in soil Taxonomy based on the properties of the some studied soil pedons.
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