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1- Soil Taxonomy
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Table 1- Environmental characteristics of four sites under study
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Figure 1- Study area, geomorphic map, and location of the representative pedons
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Table 2- Selected morphological properties of studied pedons

o Color &, Consistency? s,lawb b i
@8 Depth 38155 Sid ogbpe S b il g Olrooxd
Horizon (€M) Boundariest Dry Moist Dry Moist  Structure® Effervescence* Concentrations®
Pedon 1 Playa (wet zone) 370m above sea level
Az 0-15 A, S 10YR7/2 10YRS5/2 MH FR 2m, sbk SL, H2 FDS, TOT
Bzn 15-30 C,S 10YR7/2 10YRS5/2 HA Fl 2m, sbk SL, H2 FDS, TOT
Btnzl 30-45 C,S 10YR7/2 10YR5/2 VH VFI 3m, cpr SL, H2 FDS, TOT
Btnz2  45-95 C,S 10YR7/2 10YR5/2 VH VFI 3m, cpr SL, H2 FDS, TOT
Bzngl 95-125 G,S 10YR7/2 10YR5/2 HA Fl m SL, H2 FDS, TOT
Bzng2 125-170 - 10YR7/2 10YR5/2 HA Fl m SL, H2 FDS, TOT
Pedon 2 Playa (fan delta) 378m above sea level
A 0-20 A 'S 10YR6/3 10YR4/3 SH VFR 1f, abk SL, H2 FDC, TOT
C1l 20-55 C,S 10YR6/2 10YR4/2 S L Sg SL, H2 FDC, TOT
C2 55-85 C,S 10YR7/3 10YR4/3 SH FR 2m, abk SL, H2 FDC, TOT
C3 85-130 C,S 10YR6/3 10YR4/3 SH VFR 1f, abk SL, H2 FDC, TOT
C4  130-160 - 10YR6/2 10YR4/2 S L sg SL, H2 FDC, TOT
Pedon 3 Playa (clay flat) 364m above sea level
A 0-20 A 'S 10YR7/3 10YR5/3 MH FR 1m, abk SL, H2 FDC, TOT
C 20-60 C,S 75YR6/2 7.5YR5/2 S L 1f, abk SL, H2 FDC, TOT
2Cz 60-90 C,S 10YR7/4 10YR 4/4 S L sg SL, H2 FDS, TOT
3Btnzbl 90-120 C,S 10YR7/4 10YR 4/4 HA VFI 3m, cpr SL, H2 FDS, TOT
3Btnzb2 120-150 - 10YR6/3 10YR4/3 HA VFI 2m, cpr SL, H2 FDS, TOT
Pedon 4 Playa (sodic clay flat) 368m above sea level
Az 0-15 A 'S 10YR5/4 10YR 4/4 SH VFR 1m, abk SL, H2 FDS, TOT
Btnz  15-35 C,S 10YR6/4 10YR 4/4 VH VFI 2m, sbk SL, H2 FDS, TOT
C 35-50 CS 10YR7/2 10YR5/2 S L sg SL, H2 FDS, TOT
2Bznl 50-75 C,S 10YR7/2 10YR5/2 HA VFI 1m, sbk SL, H2 FDS, TOT
2Bzn2 75-110 C,S 10YR6/3 10YR4/3 HA VFI 1m, sbk SL, H2 FDS, TOT
2C 110-145 - 10YR6/2 10YR4/2 S L Sg SL, H2 FDS, TOT
Pedon 5 Playa (clay flat) 366m above sea level
Az 0-30 A'S 10YR6/3 10YR5/3 VR R m SL, H2 FDS, TOT
Bzn 30-70 G, S 10YR6/2 10YR4/2 VR R m ST, H2 FDS, TOT
Bzngl 70-120 G, S 10YR6/2 10YR4/1 VR R m SL, H2 FDS, TOT
Bzng2 120-200 - 10YR6/2 10YRS5/1 VR R m SL, H2 FDS, TOT
Pedon 6 Playa (puffy ground clay flat) 374m above sea level
Azn 0-30 A 'S 10YR7/3 10YR5/3 MH VFI m SL, H2 m, 1, SAX, MAT
Bznl 30-60 G, S 10YR7/3 10YR5/3 HA Fl m SL, H2 m, 1, SAX, MAT
Bzn2  60-90 G, S 10YR7/3 10YR5/3 HA Fl m SL, H2 m, 1, SAX, MAT
Bzn3 90-135 G, S 10YR7/3 10YRS5/3 HA Fl m SL, H2 m, 1, SAX, MAT
Bzn4 135-155 - 10YR7/3 10YRS5/3 HA Fl m SL, H2 m, 1, SAX, MAT
Pedon 7 Playa (clay flat) 367m above sea level
Azn 0-30 A 'S 10YR7/3 10YR5/3 VFI 1m, abk SL, H2 m, 1, SAM, MAT
Bzn 30-60 C,S 10YR7/3 10YRS5/3 HA Fl 3m, abk SL, H2 m, 1, SAM, MAT
Btnz  60-90 C, S 10YR7/3 10YRS5/3 HA Fl 3m, sbk SL, H2 m, 1, SAM, MAT
Bznl 90-115 G, S 10YR7/3 10YRS5/3 HA Fl 3m, sbk SL, H2 m, 1, SAM, MAT
Bzn2 115-135 G, S 10YR7/3 10YRS5/3 HA Fl 3m, sbk ST, H2 m, 1, SAM, MAT
Bzn3 135-175 - 10YR7/3 10YRS5/3 HA Fl 3m, shk SL, H2 m, 1, SAM, MAT
Pedon 8 Playa (salt crust) 367m above sea level
Azn 0-30 A 'S 10YR7/3 10YRS5/3 MH VFI m ST, H2 m, 1, SAX, MAT
Bznl  30-60 G, S 10YR7/3 10YRS5/3 HA Fl m ST, H2 m, 1, SAX, MAT
Bzn2  60-90 G, S 10YR7/3 10YRS5/3 HA Fl m ST, H2 m, 1, SAX, MAT
Bzn3 90-120 G, S 10YR7/3 10YR5/3 HA Fl m ST, H2 m, 1, SAX, MAT
Bzn4 120-155 - 10YR7/3 10YRS5/3 HA Fl m ST, H2 m, 1, SAX, MAT
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Table 3- Selected physical and chemical properties of studied pedons

. . Lo . s e A CCE (y = 1 .
B S oy B el pH (G e s cEC
i ! Y (% Xt dSm?) <2 <0.002 ypsu mmol I'1)%5 (cmol kgt
Horizon " Ton (06) (%) (%) Qlass ( ) <2 mm < mm oy (%) ( )%° ( gt

Pedon 1 Playa (wet zone) 370m above sea level, USDA: Loamy, Mixed, Superactive, Hyperthermic Typic Aquisalids; WRB: Gleyic
Salic Solonetz (Cutanic, Differentic, Episiltic, Hypernatric, Loamic, Ochric)

Az 0-15 24 7456 23.04 0 SiL 73 782 15.0 0.25 0.4 0.5 189.5 15.8
Bzn 15-30 8.4 7056 21.04 0 SiL 75 573 16.0 ng 1.2 0.4 120.4 14.3
Btnz1 30-45 8.4 6056 31.04 0 SiCL 75 571 155 ng 1.3 0.5 118.7 18.5
Btnz2 45-95 0.0 70.96 29.04 O SiCL 8.2 433 155 ng 0.6 0.4 179.3 17.6
Bzngl 95-125 6.4 68.56 25.04 O SiL 8.4 327 15.7 ng 0.6 0.3 151.7 13.7
Bzng2 125-170 30.4 48.56 21.04 0 L 81 302 17.0 ng 0.5 0.3 7.7 141
Pedon 2 Playa (fan delta) 378m above sea level, USDA: Loamy, Mixed, Superactive, Hyperthermic Typic Torrifluvents; WRB:
Calcaric Orthofluvic Fluvisols (Pantoloamic, Aridic, Ochric)
A 0-20 324 46.56 21.04 O L 7.5 18 13.0 0.25 ng 0.2 4.0 114
C1 20-55 62.4 26.56 11.04 O SL 7.9 0.5 14.0 ng ng 0.1 2.7 9.2
C2 55-85 24 6056 37.04 0 SiCL 83 1.2 16.7 ng ng 0.1 8.5 19.6
C3 85-130 28.4 5456 17.04 0 SiL 8.5 1.3 16.2 ng ng 0.1 11.6 10.3
C4 130-160 50.4 36.56 13.04 0 L 8.4 1.0 14.7 ng ng 0.2 7.3 9.7

Pedon 3 Playa (clay flat) 364m above sea level; USDA: Loamy, Mixed, Superactive, Hyperthermic Typic Torriorthents; WRB:
Calcaric Regosols (Amphisiltic, Aridic, Epiloamic, Ochric, Raptic) Over Salic Solonetz (Clayic, Cutanic, Differentic, Ochric)

A 0-20 84 6456 27.04 0 SiCL 83 3.2 16.2 0.5 ng 0.3 14.0 16.7
C 20-60 204 7056 9.04 O SiL 77 111 165 ng ng 0.1 44.4 6.5
2Cz 60-90 0.0 76.24 23.76 0 SiL 76 236 167 ng ng 0.2 69.8 13.9
3Btnzbl 90-120 1.7 50.0 483 O SiC 76 272 147 ng ng 0.2 75.7 26.7
3Btnzbh2 120-150 9.68 42.56 47.76 0 SiC 77 321 140 ng ng 0.2 1015 25.6
Pedon 4 Playa (sodic clay flat) 368m above sea level; USDA: Fine, Mixed, Active, Hyperthermic Typic Haplosalids; WRB: Salic
Solonetz (Cutanic, Differentic, Epiclayic, Loamic, Ochric)
Az 0-15 3.68 60.56 35.76 0 SiCL 7.3 2020 127 ng 1.1 0.1 359.9 19.2
Btnz 15-35 0.0 46.24 53.76 0 SiC 70 1081 132 ng 0.6 0.4 1175 30.2
C 35-50 0.0 84.24 1576 0 SiL 72 602 175 ng 0.2 0.2 62.0 10.8
2Bznl 50-75 1.68 6856 29.76 0 SiCL 7.1 874 162 ng 0.4 0.2 121.2 17.6
2Bzn2 75-110 13.68 60.56 25.76 0 SiL 75 581 165 ng 0.3 0.2 130.2 14.9
2C 110-145 9.68 78.56 11.76 0 SiL 79 245 182 ng ng 0.1 111.9 7.2
Pedon 5 Playa (clay flat) 366m above sea level; USDA: Very fine, Mixed, Active, Hyperthermic Typic Aquisalids; WRB: Sodic
Gleyic Solonchak (Calcaric, Chloridic, Gypsiric, Hypersalic, Ochric, Pantoclayic)
Az 0-30 1.28 30.0 68.72 0 C 7.8 1430 140 ng 0.4 0.5 21338 36.2
Bzn 30-70 9.28 20.0 70.72 0 C 77 2240 230 ng 35 0.7 376.1 37.9
Bzngl 70-120 11.28 18.72 700 O C 8.0 1200 16.0 ng 0.7 0.3 207.2 36.0
Bzng2 120-200 7.28 16.0 76.72 0 C 79 1010 130 ng 3.4 0.5 315.1 40.2
Pedon 6 Playa (puffy ground clay flat) 374m above sea level; USDA: Fine, Mixed, Active, Hyperthermic Typic Haplosalids; WRB:
Sodic Solonchak (Anoclayic, Calcaric, Chloridic, Gypsiric, Hypersalic, Ochric, Puffic)
Az 0-30 04 473 523 0 SiC 83 927 115 ng 4.8 0.2 813.1 23.4
Bznl 30-60 44 453 503 O SiC 82 706 117 ng 4.3 0.2 485.6 27.3
Bzn2 60-90 0.0 677 323 0 SiCL 82 994 110 ng 1.7 0.3 704.2 234
Bzn3 90-135 0.4 593 403 0 SiC 83 698 130 ng 0.5 0.3 493.8 22.6
Bzn4 135-155 144 513 343 0 SiCL 82 495 130 ng ng 0.2 318.6 20.0
Pedon 7 Playa (clay flat) 367m above sea level; USDA: Fine, Mixed, Active, Hyperthermic Typic Haplosalids; WRB: Salic
Solonetz (Cutanic, Differentic, Endoclayic, Loamic, Ochric)
Az 0-30 00 642 358 0 SiCL 7.2 927 135 ng 0.1 0.4 146.0 19.8
Bzn 30-60 00 622 378 0 SiCL 73 638 110 ng 0.5 0.3 45.7 20.9
Btnz 60-90 0.0 56.2 438 0 SiC 76 487 112 ng 0.3 0.3 92.1 24.2
Bznl 90-115 0.0 582 418 0 SiC 77 435 140 ng 0.3 0.3 121.9 23.1
Bzn2 115-135 1.1 686 303 O SiCL 84 343 150 ng 0.1 0.1 170.4 18.4
Bzn3 135-175 3.1 606 363 O SiCL 84 318 132 ng 1.3 0.1 162.5 20.3
Pedon 8 Playa (salt crust) 367m above sea level; USDA: Fine, Mixed, Superactive, Hyperthermic Typic Haplosalids; WRB: Sodic
Solonchak (Calcaric, Chloridic, Gypsiric, Hypersalic, Ochric, Pantoloamic)
Az 0-30 38 646 316 O SiCL 81 2222 172 0.25 2.2 0.4 385.1 19.2
Bznl 30-60 18 606 376 O SiCL 82 1384 18.0 ng 0.9 0.2 261.0 228
Bzn2 60-90 58 586 356 O SiCL 80 781 155 ng 2.0 0.3 204.4 216
Bzn3 90-120 158 486 356 O SiCL 80 514 155 ng 1.7 0.1 181.1 20.3
Bzn4 120-155 17.8 52.6 296 O SiCL 80 356 150 ng 2.3 0.1 163.0 18.6

{(sodium adsorption ratio) s e cuws :SAR ¢(calcium carbonate equivalent) Jslee pelS ol s :CCE ¢(rock fragments) c.us s «l,> :RF
(electrical conductivity of soil saturated paste) l.sl Sk S xSl colun ECe ¢(cation exchange capacity) seslS sl cud b :CEC

(32b) negligible :ng *
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Introduction: Playa, as an important geomorphic position in arid areas, covers about 1% of the continents and
has attracted attention of soil scientists and geomorphologists. Soil genetic processes related to landforms and
geomorphic processes are of great importance. Micromorphology is among necessary techniques in soil studies
which has been used by several researchers. Micromorphological features together with other soil characteristics
provide invaluable data for reconstructing soil genetic processes. Moreover, classification and identifying
characteristics of soils are pre-requisites for the optimum use and management of soil resources. Soil Taxonomy
and World Reference Base (WRB) is among the most extensively used classification systems worldwide.

Since no data about soils of the Jazmoorian Playa is available, the present research was performed with the
following objectives: 1) studying physical, chemical, and micromorphological properties of soils in the Jazmoorian
Playa related to different geomorphic surfaces, and 2) classifying soils of the region by Soil Taxonomy (2014) and
WRB (2015) systems.

Materials and Methods: The Jazmoorian playa is located in Kerman and Sistan Baloochestan provinces. The
Jazmoorian Playa is a continental depression of late Pliocene. The playa is about 360 m above sea level with about
65 km length and 45 km width located between 58° to 60° longitudes and 27° to 28° latitudes. The area extends
to the igneous Bazman Mountains to the northeast, the igneous Jebalbarez Mountains (granodiorite, andesite,
granite) to the north and northwest, the Beshagard Ophiolite Mountains of Cretaceous and Paleocene to the south,
and the colored Mélanges to the Oman Sea. Soil moisture and temperature regimes of the area were aridic (and
aquic in limited areas) and hyper thermic, respectively. Wet zone, fan delta, clay flat, puffy ground clay flat, sodic
clay flat, and salt crust were among the geomorphic surfaces investigated in the playa. In order to study the
maximum soil variations in the area, eight representative pedons were described and sampled. Collected soil
samples were air dried, grounded, and passed through a 2 mm sieve, and routine physical and chemical soil
properties were then analyzed. Undisturbed soil samples were used for micromorphological observations. The
soils were classified according to Soil Taxonomy (33) and WRB (11) systems.

Results and Discussion: Results showed that EC contents of the saturated extracts ranged from 0.5 (fan delta)
to 222.2 (salt crust) dS/m. The soils of the playa in Kerman Province affected by the Halilrood River had less
salinity compared to the soils on playa surfaces in Sistan Baloochestan Province under influence of the Bampoor
River. In addition, salt crust was only formed in parts of the playa located in Sistan Baloochestan Province. Clay
coating and lenticular gypsum crystals were among the micromorphological features observed in the Jazmoorian
Playa’s soils. The clay coating was formed due to high Na content. However, lenticular gypsum was formed due
to small volume pore spaces as well as high salinity of the area. High soluble salts (Table 3) caused a salt coating
around pore spaces to be formed due to evaporation of saline water table. WRB system could better classify soils
into Solonchak and Solonetz RSGs compared to Soil Taxonomy system which classifies all soils as the Salids sub
order. Natric Aquisalids, Typic Natrisalids, Natric Haplosalids, and Puffic Haplosalids sub groups and Natrisalids
great group are recommended to be added to Soil Taxonomy system for more harmonization between the two
classification systems. Furthermore, the definition of salic horizon in WRB system (EC of at least 15 dS/m and
the EC multiplied by thickness of at least 450) is recommended to be included in Soil Taxonomy, because of
limitations induced by salts and for a better correlation of the two systems.

Conclusion: Results of physicochemical properties clearly showed that electrical conductivity of soil saturated
extracts was in the range of 0.5 to 222.2 dS/m. The part of the playa located in Sistan Baloochestan Province is
more saline than the part in Kerman Province. More salinity of playa in Sistan Baloochestan Province was
attributed to the Bampoor River which passes through evaporative formations located in east and southeast of the
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area. Micromorphological observations showed clay coatings and lenticular gypsum crystals as pedogenic features.
The soils of the area were classified as Aridisols and Entisols (according to Soil Taxonomy system) and Solonetz,
Solonchaks, Fluvisols, and Regosols Reference Soil Groups based on WRB classification system. Moreover, WRB
system was capable of separating saline from saline-sodic soils, however, Soil Taxonomy classifies both soils as

Salids suborder. Therefore, WRB system is better suited for classification of the soils of our study area as compared
with Soil Taxonomy.
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