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Figure 1- Location of the study area along with the place of excavated representative pedons
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Table 1- Selected morphological properties of studied pedons

=) Soeb
L) a G 5 Color Consistency? olidle il b Gidgy Olresd b b iy
Horizon [zng:)h Boundaries! = Slis Cob o Suis w9bwe  Structure® Effervescence*  Concentrations®
Dry Moist Dry Moist
Pedon 1 Rock pediment 793 m above sea level
A 0-40 A'S 10YR 6/4 10YR 5/4 S VFR 1fabk ST, H2 FDC, TOT
Btk1  40-80 G, S 75YR6/4 75YRD5/4 MH FR 2mabk ST, H2 ¢, 2, CAN, MAT
Btk2 ~ 80-105 A'S 10YR 6/4 10YR 5/4 MH FR 2mabk ST, H2 ¢, 2, CAN, MAT
Cc 105-110 A, S 10YR7/3 10YR6/3 L L sg ST, H2 FDC, TOT
2Btk 110-125 C,S 10YR7/3 10YR6/3 MH FR 2mabk ST, H2 ¢, 2, CAM, MAT
2Bty 125-150 C,S 10YR7/3 10YR6/3 MH FR 2mabk SL, H2 m, 4, GYX, MAT
2Cy  150-170 - 10YR7/3 10YR6/3 SH VFR 1fabk SL, H2 m, 2, GYX, BRF
Pedon 2 Alluvial fan 632 m above sea level
A 0-5 A'S 10YR6/3 10YRS5/3 S L 1fabk SL, H2 FDC, TOT
C1 5-25 CS 10YR6/3 10YRS5/3 L L sg SL, H2 FDC, TOT
C2 2540 CS 10YR6/3 10YRS5/3 L L sg SL, H2 FDC, TOT
C3  40-70 CS 10YR7/3 10YR6/3 L L sg SL, H2 FDC, TOT
C4  70-90 C,S 10YR7/3 10YRS5/3 L L sg SL, H2 FDC, TOT
C5 90-130 - 10YR7/3 10YR5/3 L L sg SL, H2 FDC, TOT
Pedon 3 Alluvial fan 676 m above sea level
A 0-7 A'S 10YR7/3 10YRS5/3 S L 1fabk SL, H2 FDC, TOT
C1 7-40 G,S 10YR6/3 10YRS5/3 L L sg SL, H2 FDC, TOT
c2 40-90 G,S 10YR6/3 10YRS5/3 L L sg SL, H2 FDC, TOT
C3 90-110 G,S 10YR6/2 10YR5/2 L L sg SL, H2 FDC, TOT
C4  110-140 - 10YR7/2 10YR6/2 L L sg SL, H2 FDC, TOT
Pedon 4 Alluvial fan 635 m above sea level
A 0-30 A'S 75YR6/4 75YRD5/4 S VFR 1fabk SL, H2 FDC, TOT
Bk 30-55 C,W 75YR6/4 75YR5/4 SH VFR 1fabk ST, H2 ¢, 2, CAN, MAT
C1 55-85 C S 10YR 6/4 10YR5/4 L L sg SL, H2 FDC, TOT
c2 85-110 CS 10YR 6/4 10YR 5/4 L L sg SL, H2 FDC, TOT
C3 110-135 C,S 10YR6/3 10YRS5/3 L L sg SL, H2 FDC, TOT
C4  135-165 - 10YR 6/4 10YR 5/4 L L sg SL, H2 FDC, TOT
Pedon5 Mantled pediment 613 m above sea level
A 0-15 A,S 75YR7/4 75YRb5/4 S VFR 1fabk ST, H2 FDC, TOT
Bty 15-45 G, S 75YR8/4 75YR6/4 SH VFR 2mabk SL, H2 m, 4, GYX, MAT
Btnyzl  45-75 G, S 75YR8/4 75YR5/4 MH FR 2mabk SL, H2 m, 4, GYX, MAT
Btnyz2  75-120 G, S 75YR8/4 75YR5/4 MH FR 2mabk SL, H2 m, 4, GYX, BRF
Btnyz3 120-155 G,S  7.5YR8/4 7.5YR6/4 MH FR 2mabk SL, H2 m, 4, GYX, BRF
Btny  155-185 - 75YR8/4 75YRG6/4 H Fl 2mabk ST, H2 m, 2, GNM, MAT
Pedon 6 Hill 560 m above sea level
A 0-5 A'S 10YR 7/4 10YR 4/4 S VFR 1fabk SL, H2 FDC, TOT
Bk 5-40 C,S 75YR7/4 75YRD5/4 SH VFR 1fabk ST, H2 ¢, 2, CAM, MAT
Byl 40-75 C,S 10YR 7/4 10YR 6/4 S L sg SL, H2 m, 2, GYX, BRF
By2  75-105 G, S 10YR 7/4 10YR 6/4 S L sg SL, H2 ¢, 2, GYX, BRF
By3  105-140 - 10YR7/3 10YR6/3 S L sg SL, H2 ¢, 2, GYX, BRF
Pedon 7 Mantled pediment 860 m above sea level
A 0-15 A'S 75YR6/4 75YRD5/4A S VFR 1fabk SL, H2 FDC, TOT
Bk 15-40 G, W 5YR7/4  5YR5/4 SH VFR 1mabk ST, H2 ¢, 2, CAN, MAT
Btk 40-55 C,W 5YR7/6 5YRG6/6 SH VFR 1mabk ST, H2 ¢, 2, CAN, MAT
Btkyz  55-80 G,S 5YR7/6 5YR5/6 SH VFR 1mabk ST, H2 ¢ 2 CIG‘XI{.GYX’
Btnkyzl 80-140 G,S 5YR6/4  5YR5/4 S VFR 1fabk ST, H2 ¢2 C@X4GYX’
Btnkyz2 140-175 - 5YR 7/4 5YR 7/4 S VFR 1fabk ST, H2 ¢.2 C'GXI_I/_GYX’
Pedon 8 Mantled pediment 490 m above sea level
A 0-10 A, S 10YR 7/4 10YR 6/4 S VFR 1fabk VE, H2 m, 1, CAM, MAT
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m, 1, 3, CAM/GYX,

Bkyznl 10-35 G, S 25Y7/4  25Y5/4 S VFR 1fabk VE, H2 MAT
Bkyzn2 3565 G,S 10YR7/3 10YR53 S VFR 1fabk VE H2 ™1 3',\(/3'2#’” GYX,
Bkyzn3 65-110 G,S 10YR7/4 10YR6/4 S VFR 1fabk VE H2 @ ™b 3’,&2#’” GYX,
Bkyzn4 110-160 C,S 10YR8/4 10YR6/4 S VFR 1fabk VE, H2 m. 1,3, é:s":VI/GYX’
Ck 160-190 - 10YR8/4 10YR 6/4 S L Sg VE, H2 m, 2, CAM, BRF
Pedon9 Alluvial fan 440 m above sea level
A 0-10 A 'S 10YR6/4 10YR5/4 S VFR 1fabk ST, H2 FDC, TOT
C1 10-20 C,S 10YR7/3 10YR5/3 S L Sg SL, H2 FDC, TOT
Cc2 20-40 C,S 10YR7/2 10YR6/2 S L Sg SL, H2 FDC, TOT
C3 40-90 C,S 10YR7/2 10YR6/2 S L Sg SL, H2 FDC, TOT
C4 90-100 C,S 10YR7/4 10YR5/4 S L Sg SL, H2 FDC, TOT
C5 100-140 - 10YR7/3 10YR5/3 S L Sg ST, H2 FDC, TOT
Pedon 10 Playa (wet zone) 371 m above sea level
Azn 0-35 A, S 10YR6/4 10YR5/4 MH VFI m SL, H2 m, 1, SAX, MAT
Bznl 35-63 G, S 10YR7/3 10YR5/3 H FI m SL, H2 m, 1, SAX, MAT
Bzn2 65-95 G,S 10YR7/3 10YR5/3 H FI m ST, H2 m, 1, SAX, MAT
Bzn3  95-125 G, S 10YR7/3 10YR5/3 H FI m SL, H2 m, 1, SAX, MAT
Bzn4  125-160 - 10YR7/3 10YR5/3 SH VFI 2msbk ST, H2 m, 1, SAX, MAT
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Table 2- Selected physical and chemical properties of studied pedons

. cdl CCE (%) )
g O o8 Sk o o g ECe e el Jos gg e
Hori Depth  Sand Silt Clay (g pH (ds m) <2 =0.002 Gypsum Anhydrite  OC (05 (emolkg)
orizon
Cm () () (k) e mmoommoe) (%) (%)
ass
Pedon 1 Rock pediment 793 m above sea level
A 0-40 564 346 90 54 SL 7.8 1.0 19.2 15 ng ng 0.1 0.7 10.1
Btk1 40-80 504 346 15.0 43 L 7.8 0.8 200 136 ng ng 0.2 1.2 10.1
Btk2 80-105 46.4 36.6 17.0 27 L 7.8 1.8 15.2 15 ng ng 0.1 3.9 26.7
C 105-110 564 286 150 55 SL 7.8 21 165  0.67 ng ng 0.1 3.4 24.0
2Btk 110-125 484 366 150 4 L 7.6 3.6 21 2.0 0.1 ng 0.1 4.1 23.1
2Bty  125-150 430 383 187 3 L 7.6 35 10.7 0.25 24.0 ng 0.1 3.8 23.1
2Cy 150-170 645 253 102 53 sL 77 3.8 14.0 ng 17.6 ng 0.1 5.3 24.0
Pedon 2 Alluvial fan 632 m above sea level
A 0-5 804 106 9.0 51 Ls 7.7 0.8 9 0.12 ng ng 0.1 0.8 3.9
C1 5-25 804 126 7.0 56 LS 8.1 0.5 122 ng ng ng 0.1 15 3.9
Cc2 25-40 864 46 9.0 64 LS 81 0.5 12.5 ng ng ng 0.1 0.9 3.4
C3 40-70 824 6.6 110 62 LS 79 0.6 12 ng ng ng 0.1 15 4.3
Cc4 70-90 684 146 170 77 SL 78 0.8 12.5 ng ng ng 0.2 3.2 6.0
C5 90-130 584 226 19.0 66 SL 78 0.9 11.7 ng ng ng 0.2 4.1 8.7
Pedon 3 Alluvial fan 676 M above sea level
A 0-7 59.8 246 156 56 SL 75 2.3 15.0 0.5 ng ng 0.2 1.8 9.1
C1 7-40 778 146 76 50 LS 80 0.9 13.7 ng ng ng 0.1 6.3 5.6
Cc2 40-90 838 86 76 57 LS 76 127 152 ng ng ng 0.1 5.6 4.7
C3 90-110 898 06 96 59 LS 77 100 157 ng ng ng 0.1 8.8 4.3
C4 110-140 818 86 96 68 LS 75 123 142 ng ng ng ng 7.6 52
Pedon 4 Alluvial fan 635 m above sea level
A 0-30 724 186 90 5 SL 82 0.7 9.0 0.75 ng ng 0.1 4.6 6.9
Bk 30-55 784 126 9.0 38 sL 77 31 127  0.75 ng ng 0.2 75 7.3
C1 55-85 804 86 11.0 53 sL 77 39 105 0.25 ng ng 0.1 8.7 6.9
C2 85-110 884 26 90 72 LS 80 2.3 11.7 ng ng ng 0.2 8.1 6.9
C3 110-135 824 6.6 110 58 LS 80 2.6 11.7 ng ng ng 0.2 9.7 6.9
c4 135-165 624 126 250 83 SCL 81 2.2 11.7 ng ng ng 0.1 14.4 13.1
Pedon5 Mantle pediment 613 m above sea level
A 0-15 70.0 16.0 140 10 SL 75 2.0 16.0 1.0 0.1 ng 0.1 2.4 15.3
Bty 15-45 380 380 240 1 L 7.7 6.1 5.7 0.72 40.7 ng ng 6.5 14.4
Btnyz1  45-75 36.0 340 300 1 CL 76 435 10.0 ng 38.2 ng 0.1 70.0 21.4
Btnyz2 75-120 46.0 180 360 45 SC 7.6 586 8.0 ng 375 ng 0.1 80.0 23.1
Btnyz3 120-155 46.0 32.0 220 46 L 79 452 8.5 ng 255 ng 0.1 100.8 26.7
Btny  155-185 340 36.0 300 11 CL 82 24 16.7 ng 53 ng 0.1 73.6 27.5
Pedon 6 Hill 560 m above sea level
A 0-5 604 286 11.0 38 SL 78 0.9 12.2 0.5 ng ng 0.3 0.8 9.5
Bk 5-40 664 246 90 24 SL 7.7 2.1 16.0 ng ng ng 0.1 2.3 12.1
Byl 40-75 765 153 82 3 SL 76 45 11.2 ng 15.6 ng 0.1 3.4 10.8
By2 75-105 865 53 82 36 LS 7.7 4.8 9.5 ng 5.2 ng 0.1 5.8 9.9
By3 105-140 885 53 6.2 32 LS 78 6.2 7.25 ng 51 ng 0.1 11.7 9.1
Pedon 7 Mantle pediment 860 m above sea level
A 0-15 791 86 123 22 SL 1.7 5.6 8.2 0.75 ng ng 0.1 144 10.1
Bk 1540 765 153 82 26 SL 7.4 9.2 16.0 0.5 ng ng 0.1 11.4 10.1
Btk 40-55 565 253 182 35 SsL 73 255 162 15 0.6 ng 0.1 12.5 14.4
Btkyz 55-80 645 153 202 27 SCL 76 209 167 0.36 7.4 ng 0.1 11.3 12.7
Btnkyzl 80-140 665 153 182 34 SL 76 198 155 1.0 5.8 ng 0.1 22.2 14.4
Btnkyz2 140-175 525 293 182 53 L 75 223 175 0.5 6.3 ng ng 21.3 15.3
Pedon 8 Mantle pediment 490 m above sea level
A 0-10 558 333 109 21 SL 74 435 377 15 0.7 ng 0.4 53.0 9.5
Bkyznl 10-35 478 413 109 24 L 7.1 1405 272 0.62 2.0 17.4 0.4 64.5 12.1
Bkyzn2 35-65 618 286 9.6 63 SL 7.3 84.7 24.5 0.5 26.7 ng 0.1 59.4 14.7
Bkyzn3  65-110 538 326 136 61 SL 73 996 34 0.5 18.1 ng 0.2 66.8 14.7

Bkyzn4 110-160 51.8 38,6 9.6 67 L 76 96.1 475 0.5 8.3 ng 0.8 92.4 15.2




AR 60— 55T W o los FF als (S g T 4y,

\AA

Ck 160-190 69.8 206 9.6 67 SL 76 945
Pedon 9 Alluvial fan 440 m above sea level
A 0-10 604 226 170 15 SL 7.7 7.0
C1l 10-20 831 66 103 38 LS 8.2 1.7
C2 20-40 91.1 0.6 8.3 40 S 7.8 6.1
C3 40-90 924 0.6 7.0 43 S 7.5 27.2
C4 90-100 904 26 7.0 3 S 75 251
C5 100-140 918 0.6 7.6 47 S 7.4 188
Pedon 10 Playa (wet zone) 371 m above sea level
Azn 0-35 146 418 436 0 SiC 8.6 1197
Bznl 35-63 46 458 496 O SiC 8.4 68.0
Bzn2 65-95 58 526 416 O SiC 8.5 53.2
Bzn3 95-125 6.4 453 483 O SiC 8.5 375
Bzn4 125-160 04 733 263 O SiL 8.6 35.7

450 0.12 0.1 ng 0.1 7.0 11.3
13.7 0.5 ng ng 0.1 9.9 12.2
12 ng ng ng 0.1 19 7.8
9.7 ng ng ng ng 10.0 5.2
115 ng ng ng 0.1 16.1 6.1
9.0 ng ng ng 0.1 145 8.7
145 ng ng ng 0.1 14.3 4.3
13.0 3.75 4.9 ng 0.2 1535.7 22.9
12.0 3.0 2.3 ng 0.2 584.4 26.3
14.7 3.0 14 ng 0.2 429.3 21.8
117 35 2.3 ng 0.1 197.1 25.5
15.2 2.4 ng ng 0.1 218.6 17.7

Jals sl :CEC ¢(sodium adsorption ratio) i s cuws :SAR (calcium carbonate equivalent) Jsles weds wliy s :CCE ¢ rock fragments) cus s )3 :RF
(electrical conductivity of saturated extract) glusl o )lac S S colan (ECe ¢(cation exchange capacity) issls’

(32b) negligible :ng *
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Introduction Increasing demand for an international classification system as a unique communication tool in
soil science has caused development of different systems. Like many other countries, Soil Taxonomy and WRB
are the most popular soil classification systems in Iran. Genetic and morphologic soil properties are used for soil
classification in both systems. However, correlation of the two systems and efforts to harmonize them have been
a major concern among soil scientists. Comparing Soil Taxonomy and WRB in gypsiferous and calcareous soils
of central Iran, Sarmast et al. (13) reported that WRB using various qualifiers is more effective than Soil
Taxonomy. Since no study on soils of Iranshahr and Dalghan Regions located in Sistan and Baloochestan
Province has performed and/or no reported data is available, the present research was performed to: 1) study
morphological, physical, and chemical soil properties in the area, 2) classify soils based on Soil Taxonomy
(2014) and WRB (2015) systems, 3) compare the two systems for soil description in Iranshahr and Dalghan
regions as a part of Sistan and Baloochestan Province, central Iran.

Material and Methods: The study area starts from Iranshahr (590 m asl) in the center of the province and
extends to Dalghan (390 m asl) in west. Alluvial fan, pediment, playa, and hill were among different landforms
identified using field studies, topography maps (1:50000), and Google Earth image observations. To cover the
maximum soil variations in the area, 10 representative pedons were selected, described, and sampled.

Results and Discussions: Calcic, gypsic, anhydritic, argillic, natric, and salic horizons identified after field
work and laboratory analysis. Results of the study showed that addition of Yermic Torrifluvent, Yermic
Torriorthent, Calcic Gypsiargid, Gypsic Natrsalid, Natric Gypsisalid, Anhydritic Gypsisalid, Anhydritic
Calcisalid subgroups to Soil Taxonomy system from one hand, and addition of anhydrite and aquic (for
Solonchak reference soil group) qualifiers to WRB system from the other hand, causes a higher correlation and
more harmonization between the two classification systems. Meanwhile, the minimum percentage of calcium
carbonate equivalent necessary for calcic horizon identification in coarse textured soils including gravel in Soil
Taxonomy is also suggested to be added to WRB system. Besides, requirements of salic horizon in WRB system
is recommended to be added to Soil Taxonomy. At the same time, soil hames in WRB system provide more
information and data about soil properties and characteristics in young soils (such as yermic qualifier showing
desert pavement) compared to Soil Taxonomy. Soil Taxonomy is not able to properly classify saline soils of arid
regions down to subgroup level which is a weak point for this system. That is why newly added Gypsic
Natrsalids is suggested for soils with natric, gypsic, and salic horizons in the upper 100 cm of the soil. On the
other hand, the requirements of salic horizon in WRB system (the minimum EC content of 15 dS/m and the EC
multiplied by the horizon thickness of more and/or equal to 450) are also suggested for Soil Taxonomy.

Conclusion: Results of the study for both saline and sodic soils show more capability of WRB system
compared to Soil Taxonomy to classify soils. From soil management point of view, natric horizon causes more
negative effects compared to salic horizon because Na disperses the soil particles and destroys soil structure and
sodic soils need more practices to be improved compared to saline soils. Results for gypsiferous soils also show
more capability of WRB system compared to Soil Taxonomy because gypsum content which is important for
gypsiferous soils management is properly concerned in WRB system. However, lack of anhydritic horizon in
WRB seems to be a weak point for this classification system. That is why it is suggested to be added to WRB
(13). Since Soil Taxonomy does not use independent abbreviations for anhydritic horizon compared to gypsic
horizon, the Ba and Baa abbreviations are also suggested for Soil Taxonomy to be added.
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