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Introduction

Soil classification is the systematic categorization of soils based on distinguishing soil characteristics, aiding
in the comprehension of soil properties through soil surveys, and establishing suitable strategies for effective soil
utilization and management. One of the main reasons for creating soil classification systems is to identify the
differences in important soil characteristics for management purposes. Globally, Soil Taxonomy (ST) and the
World Reference Base for soil resources (WRB) are widely used for soil classification. However, these two
classification systems have varying criteria which can pose difficulties when exchanging classification
results. After years of intensive worldwide testing and data collection, new versions of the ST and WRB systems
have been released. In its currentstate, ST has a strong hierarchy with six categorical levels: order, suborder, great
group, subgroup, family, and series (Soil Survey Staff, 2022), while the WRB has a flat hierarchy with only two

categorical levels: reference soil groups and soil units (IUSS Working Group WRB, 2022). Several scientists have
endeavored to evaluate the merits and demerits of these soil classification systems and offer recommendations for
their enhancement. The arid and semi-arid regions located in the western and southwestern parts of Kohgiluyeh
and Boyerahmad Province, distinguished by their considerable diversity in parent materials, topography, climate,
and land use, present an excellent opportunity for scrutinizing and contrasting the effectiveness of soil
classification systems. Remarkably, no prior research has delved into this subject in this specific geographical area.
Consequently, this research aims to compare the effectiveness of the ST and WRB systems in characterizing soil
attributes. Furthermore, it seeks to analyze the alterations that these two systems have undergone during an eight-
year period, spanning from 2014 to 2022.

Materials and Methods

This study was conducted in the western and southwestern regions of Kohgiluyeh and Boyerahmad Province,
specifically in the divisions of Gachsaran, Basht, Choram and Kohgiluyeh. A total of 26 soil profiles were
excavated, described, and sampled based on aerial photos, satellite images, topographical and geological maps, as
well as field observations. These profiles were selected following the soil description guide provided by the
Department of Soil Conservation of the US Department of Agriculture. Subsequently, after reviewing the
preliminary results and aligning with the research objectives, 12 representative soil profiles were chosen for further
analysis. Soil samples were collected from all genetic horizons and transferred to the laboratory. After air-drying,
the samples were passed through a two-millimeter sieve and the routine physical and chemical analyses were
conducted, including soil texture, pH, electrical conductivity (EC), calcium carbonate equivalent (CCE), organic
carbon, cation exchange capacity (CEC), and gypsum analyses. For mineralogical studies, soil clay minerals were
separated and identified using standard methods. Additionally, soil thin sections were prepared from intact soil
samples of selected soil horizons and examined under a polarizing microscope. Finally, the soil profiles were
classified based on the criteria outlined in Soil Taxonomy (2022) and WRB (2022).
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Results and Discussion

Soil Taxonomy and WRB, as the two most popular classification systems, aim to encompass as many
soil characteristics as possible. According to the ST classification, the soils were classified into four orders:
Entisols, Inceptisols, Alfisols, and Mollisols. In the WRB system, they were grouped into seven reference soil
groups: Regosols, Flovisols, Luvisols, Cambisols, Kastanosems, Gypsysols and Glysols. The results revealed that
WRB was significantly more effective in describing the characteristics of the studied soils. One of the key
advantages of this two-level system is its flexibility, allowing for the inclusion of additional principal and
supplementary qualifiers to cover all essential soil characteristics. Moreover, in many cases, WRB exhibits better
prioritization compared to ST. For example, the presence of gypsic, combic, calcic horizons, as well as fluvic and
gley properties, can allocate the soil to the reference groups of Gypsisols, Cambisols, Calsisols, Fluvisols, and
Gleysols, respectively. However, a limitation of the WRB system is the absence of mineralogical information in
soil classification. Enhancing this classification system's quality and making it more appealing to planners could
be achieved by incorporating suitable mineralogical attributes for the reference groups or criteria that express soil
fertility conditions with relatively straightforward measurements. In addition, it is proposed to add three subgroups
to ST: Gypsic Haplustalfs, Fluventic Gypsiustepts and Cambic Haplustolls. Similarly, following the WRB model,
it is recommended to introduce a qualifier in ST to indicate the presence of lithological discontinuity. Regarding
the WRB system, suggestions include adding qualifiers such as "Cutanic" to gypsisols with clay films,
"hypercalcic" to reference groups of Kastanozems and Luvisols with a calcic horizon comprising more than 50%
of calcium carbonate, and "aridic" for better expression of soil characteristics with Aridic-Ustic moisture regimes.

Conclusion

The results of this research demonstrated that WRB is more effective in describing the conditions and
characteristics of the studied soils. The WRB system, through its diverse set of qualifiers, is capable of representing
field conditions more efficiently. However, it is suggested that the surveyors have the freedom to select an
appropriate qualifier from the list provided by WRB without limitation, which can enhance its success in practical
applications. Furthermore, it is recommended that both classification systems be used to categorize soils, not only
to evaluate their efficiency for the soils in other regions but also to gain a comprehensive understanding of their
suitability for different contexts.
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Figure 1- Location of the study area is in Kohgiluyeh and Boyer Ahmad province along with the location of the studied
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Table 4- Relative abundance of clay minerals (<2 pm)

Pedon/Horizon 38/, SM. cySeu! 1.

bl Ve cdsfey KacalpS Pa oSl 15 4 bitke

1-A ++ -+ ++
1-C1 ++ ++ ++
2-A ++ ++ ++
2-C1 ++ -+ ++
3-Ap +++ ++ ++
3-Cgl ++ ++ ++
4- A + ++ ++
4- By2 + + ++
5-A + -+ +
5- By + ++ ++
6- Ap +++ + -
6- Bw ++ ++ +++
7-A +++ + -
7- Bwl +++ + -
8-A +++ ++ ++
8- Bk +++ + ++
9-A +++ ++ ++
9- Bw +++ ++ ++
10- A +++ ++ ++
10- Btk +HH+ + +
11-A +++ ++ ++
11- Btk +++ ++ -
12- Ap +++ ++ ++
12- Btk +++ + ++

- _ et -
+ ++ + +
+ ++ ++ +
- + ++ -
- + -+ -
- - 4+ -
- -+ -
- - -+ -
- - 4+ -
++ + + -
+ - ++ -
++ + + -
++ + ++ -
+ + ++ ++
- + ++ +
+ ++ - -
- 4+ - -
+ ++ ++ ++
- - + +
- + -+ -
- + -+ -
+ + ++ -
- + ++ -

+: Relative abundance of minerals
aCh, chlorite; Il, illite; Sm, smectite; Pa, palygorskite; Ka, kaolinite; Qr, quartz; Ve, vermiculite; Is, Interstratified minerals.
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Figure 2- X-Ray diffractograms of the clay fraction
a) Bw horizon of pedon 6, b) Bk horizon of pedon 8, ¢) By2 horizon of pedon 4, d) Btk horizon of pedon 10, Sm: Smectite, I: Illite,

Pa: Palygorskite, Ch: Chlorite, Ka: Kaolinite. Mg=Mg saturated; Mg-Eg=Mg saturated with Ethylene glycol; K=K saturated; K-
550=K saturated and heated to 550 °C.
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Table 5- Summary of the comparison of the efficiency of the two classification systems and the suggested items.

Pedon (Y'-YY) 5 ol wilolw (Y+7Y) Gl ailolw _d*‘i"") alobw 5.? Mlﬁo
Soil taxonomy (2022) WRB (2022) Comparison of two classification systems
- 5 Son,) Cho Bls . odids 13 hUMIC Chw dg3g .ailolu 93 o o lis & gles
Loamy-skeletal, Calcaric Skeletic IS, Sk gk ) 59 9% o 3L iz & O
Pedon carbonatic, Regosols (Loamic (YYY) Gl wilels
1 hypertherm}:c, Avridic Humic) Not much difference between the two systems. The presence of the humic
Ustorthents qualifier in WRB. Removal of Aridic qualifier from WRB (2022).
‘ S Hlged Sogsld  Shg d 3 Cugel Sl oy ) Sl alols 1 11
Fine-loamy, carbonatic, _ _ &y 095 Oyt Sageld Sk ...915 ol o > S el
Pedon hyperthermic, Aridic Calcaric Fluvisols Spogd Ciao Sg39 (pizmad
2 Ustifluvents (Loamic, Humic) Better efficiency of WRB in describing this soil. Prioritizing the fluvic qualifier
as the reference group, as well as the presence of the humic qualifier
o &y G SwoST Sho o Coglol Loy SB oyl oy o Sl ailelu y 11
pedon  Fine-loamy, carbonatic,  Calcaric Fluvic Mollic spe Sl Sl Sy 0 Zi‘] L ol feog 2 Sl 7
3 hyperthermic, Gleysols (Loamic, o ) e o5t o )
Fluvaquentic Epiaquolls Humic) Better efficiency of WRB in descrlpmg t_hls soil due to prioritizing the aquic
property over the presence of Mollic Epipedon.
b Sz Sy ypa pis GYPSISOLS 09,8 13 of ol JL3 Jubsay Sles ailebs 2 oS
Pedon Fine-loamy, gypsic, Calcic Luvic Calcaric ‘5wl $lbs < Gypsic Haplustalfs o5 ,; Obfjal ey ."f“&*""‘ 4"["‘“.” » “5'5"*'5 g
4 hyperthermic, Calcidic Gypsisols (Loamic, (o bl )3 P g 09,5 4 CULANIC (guiguny Cino (39331 Slociiiy
Haplustalfs Ochric, Hypergypsic) Better efficiency of WRB, due to its inclusion in Gypsisols, Absence of gypsic
property at subgroup level in Taxonomy. Suggetion for inclusion of "Gypsic
Haplustalfs" subgroup to Taxonomy.
Slolw s o)) .81 9 Sy oSS Slao (29381 Judoay Slos wlob yigy oI)8
OO s )3 Ul pae g 03y 5 g b (25 il g (Shg seas pie S Sl
Pedon Fine-loamy, gypsic, Calcaric Gypsisols 8 pal wlabws 4, Fluventic Gypsiustepts og,S ;5 99591 slogiatn . Siw gl Sy
5 hyperthermic, Fluventic (Loamic, Raptic, Better efficiency of WRB due to the addition of “calcaric, reptic, and ochric"
Haplustepts Ocbhric, Fluvic) qualifiers. Poor efficiency of Taxonomy, due to the absence of gypsic horizon at
sub-order category, as well as its disability in expressing of lithological
discontinuity. Suggestion for inclusion of "Fluventic Gypsiustepts " subgroup to
Taxonomy.
Pedon Fine-loamy, carbonatic, Calcaric Cambisols 25 o5y el 5_° &‘)K_’? d?b'} <5l e &.Lalw 2 m 3?5.}?“%
hyperthermic, Aridic : ; Except for cambic qualifier in WRB, there is no great difference in the
6 (Loamic, Ochric) L
Haplustepts efficiency of the two systems
Pedon Flne-rigz:)?ryt/hgrarz]tzgnatlc, Petric Cambic Calcisols SB b 4y ST SaneS «Sagsld 52 oS 4l Jbda Sl bl e QLS
7 Petrocalcic (Loamic, Fluvic, Better efficiency of WRB due to the addition of "fluvic, cambic, and ochric"
Calciustepts hypercalcic, Ochric) qualifiers.
P Sl Cho Blo ol Cio Gygoty SuaS (Shg yeas Jba Sk albobe i o)
Fine, carbonatic, ) ) i ) jeililS 09,5 4 NYpErcalCic e cuiw (938l sleidun (VYY) Sl slobs
Pedon p e Calcic Cambic :
8 hyperther'mlc, Aridic Kastanozems (Clayic) e
Calciustolls Better efficiency of WRB due to the presence of cambic property as principle
qualifier. Removal of Aridic qualifier in WRB (2022). Suggestion for inclusion
of "hypercalcic" qualifier to reference group of "Kastanozems" in WRB.
09,5 25 09939 iy Lol o ©got SeuoS Sy 9 ot Sl il it LIS
Pedon Flr?e—loz:rr:]y, c_art_)lf)nqtlc, Cambic Kastanozems el sl 4, Cambic Haplustolls
9 yperthermic, Typic (Clayic) Better efficiency of WRB due to the presence of cambic property as principle
Haplustolls qualifier. Suggestion for inclusion of "Cambic Haplustolls" subgroup to
Taxonomy.
ey a3 e ) Saggh 5 K51 (o8 Sl ©ygo (s i ML e slob
Pedon T}ine—l?ﬁmy,_cag)ﬁnaéi_c, I_Calciq Lgvitsol_s S sxudil ;> Jaw sos) 09,5 4 NYPErcalCic ey ciw o393
10 yperthermic, Laicidic (Loamic, Cutanic, WRB, provides more information as supplementary qualifiers of ochric and
Haplustalfs Ochric) fluvic. Suggestion for inclusion of supplementary qualifier of "hypercalcic' to
Luvisols in WRB.
gy 1030 ) Saaglh 5 ST (28 slaco Sgon it M e Slebs
Pedon Fihne—lo?r:ny, _cartéorlla_tic, LCaIcig Lgvitsolg S s34l )3 Jowseg) 09,5 4 hypercalCic e ciw ;395!
11 yperthermic, Lalcic (Loamic, Cutanic, WRB, provides more information as supplementary qualifiers of ochric and
Haplustalfs Fluvic, Ochric) fluvic. Suggestion for inclusion of supplementary qualifier of hypercalcic to
Luvisols in WRB.
Slpiid 3 o )l S99l o S ST 208 slaci o Gysody (g i OleMbl Sl Sllw
Pedon . Flntter,]carb_onactllc,_ Calcic Luvisols (Clayic, Sl gudids )3 Jowse9) 05,5 4 hypercalcic e b can ;3438
12 yperthermic, ~alciC &\ tanic, Fluvic, Ochric)  WRB, provides more information as supplementary qualifiers of ochric and

Haplustalfs

fluvic. Suggestion for inclusion of supplementary qualifier of hypercalcic to
Luvisols in WRB.
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