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1-Aridic moisture regime
2-Thermic temperature regime
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Table 1- The physical and chemical properties of the soil profiles (20)

Color &,
als 7,88 Kl Depth 38 50 Sis Cob o obdlw g Lrosd b b yiuig X.)
Control pedon  Horizon (cm) Boundary Dry Moist Structure Effervescence  Clay film or Concentration  (7/)Gravel
Ap 0-30 CwW 10YR 5/4 10YR 4/4 GR ST - 6

1 2Bt1 30-45 CS 10YR 5/8 10YR 3/6 SBK ST m, f, 10YR 3/6, clf, pf —
2Bt2 45-68 CS 10YR 5/8 10YR 3/6 SBK ST m, f, 10YR 3/6, clf, pf -
2Bt3 68-140 - 7.5YR 4/6 7.5YR 4/4 M ST m, p, 7.5YR 4/4, clf, pf -

) Ap 0-34 GS 10 YR 5/3 10YR 4/6 SBK ST - 5
2Bw 34-50 CS 7.5YR 5/4 7.5YR 4/6 ABK ST - -
2Bt 50-150 - 7.5YR 4/6 7.5YR 3/4 M SL m, f, 7.5YR 3/4, clf, pf -

Ap 0-32 CS 10YR 5/3 10YR 5/6 GR ST - -
8 Bw 32-53 CS 7.5YR 5/4 7.5YR 4/6 ABK ST - -
Bt 53-150 - 7.5YR 4/6 75YR 4/4 M ST m, p, 7.5YR 4/4, cIf, pf -
Ap 0-36 cw 10YR 5/3 10YR 4/4 GR ST - -
4
Btl 36-70 AW 7.5YR 4/6 7.5YR 4/3 SBK ST m, f, 7.5YR 4/3, clf, pf -
Bt2 70-140 — 7.5YR 4/6 7.5YR 4/3 M SL m, f, 7.5YR 4/3, clf, pf —
(Vo) adllbao 3550 (SO ) S B alomsd 9 (58 B S9! A= Jgo
Table 2— The physical and chemical properties of the soil profiles (20)
KW "
b et Bos IR alro il = o
e &l Depth M EC@smy o L Plee s & Sy O Texture
Control pedon  Horizon (cm) (%)Organic carbon (%) Calcium Carbonate Equivalent (%) Gypsum  (cmol/kg) Clay )
(%)

! Ap 0-30 75 6.14 0.70 23 - 29.69 40 silty clay loam
2Bt1 30-45 7.6 7.5 0.45 20 - 26.15 49 clay
2Bt2 45-68 7.6 4.48 0.29 17 - 24.48 61 clay
2Bt3 68-140 75 5.02 0.22 18 - 22.04 62 clay

2 Ap 0-34 7.6 6.1 0.84 26 - 31.74 36 silty clay loam
2Bw 34-50 7.5 5.4 0.55 21 - 26.60 39 silty clay loam
2Bt 50-150 75 5.2 0.45 19 - 24,92 48 silty clay

8 Ap 0-32 7.7 4.1 0.73 25 - 30.43 38 clay loam
Bw 32-53 75 7.9 0.33 23 - 23,15 41 silty clay

Bt 53-150 7.6 4.3 0.22 23 - 21.67 54 clay

4 Ap 0-36 7.7 5.4 0.81 21 - 3113 39 silty clay loam

Btl 36-70 7.6 4.7 0.64 15 - 28.92 49 silty clay

Bt2 70-140 7.6 5.1 0.55 14 28.43 58 clay
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Table 3— Classification of the studied pedons based on Soil Taxonomy (Soil Taxonomy, 2014) and WRB (WRB, 2015) systems

(Y+10) o g, 4 (Y+1£) o s
WRB (2015)

bl g8l (Y4 €) 20l (gizos,

Control pedo Soil Taxonomy (2014)
1 Fine, Mixed, Active, Thermic, Typic Haplargids
2 Fine, Mixed, Active, Thermic, Typic Haplargids
3 Fine, Mixed, Active ,Thermic, Typic Haplargids
4 Fine, Mixed, Active ,Thermic, Typic Haplargids

Endocalcaric Luvisols (Clayic, Cutanic, Ochric, Ruptic)
Endocalcaric Luvisols (Clayic, Cutanic, Ochric, Ruptic)
Endocalcaric Luvisols (Clayic, Cutanic, Ochric)
Endocalcaric Luvisols (Clayic, Cutanic, Ochric)

=3y 9 (argids) o>y mdew ,> (Aridic) sl puj)y &5 ol
wasede g ,SB ol gl Juols daw 45 (Thermic) s)ly>
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LS slae y 90995 )1 ol 4 3B 55 Jools s > (o>
SlaShg et dox il 038 ganail pb S cod
Endocalcaric Lol oaiScanogs jl ooliwol L WRB oS g
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Introduction: Sustainable management of natural resources is one of the main goals of land use planning and
is quite complicated due to various interactions in any given ecosystem. Therefore soil as the bed for interactions
of main ecosystem components can be a good indicator candidate as the main requirements of sustainable land
use management. Soil classification is a valuable technique for transferring a large set of data along with soil
history and is a necessary tool for zoning and soil management plans. This indicates efficiency and potential of
classification for showing inner and outer soil properties and stimulating for achieving the best possible soil
classification system. Among various existing soil classifications, the World Reference Base for Soil Resources
(WRB) as an international soil classification system and USDA Soil Taxonomy (STus) are more globally
accepted and applied. In both systems soil orders are similar and their classifications are based on acceptable
rules. However each one of them has its own characteristics and reflects its potentials. Also the relationship
between soil and landscape and the necessity of sustainable nature management convert soil classification to a
tool which is essential for appropriate management decisions about utilization and conservation of natural
resources. This study was conducted to investigate the efficiency of Soil Taxonomy and WRB for classification
of developed soils of Zayandeh-rud River’s upper terrace.

Materials and Methods: This study applied on the current pathway of Zayandeh-rud River. Several pedons
were studied in a semi-detailed scale study. Finally, four different pedons were selected. Routine physical and
chemical analyses Selected physicochemical properties of the soil samples were determined according to the Soil
Survey Laboratory Manual and soils were classified according to Soil Taxonomy (2014) and WRB (2015)
systems. Argillic (Argic), and Cambic diagnostic horizons were investigated after field and laboratory work.

Results: Based on both field and lab studies, for these soil pedons due to lithologic discontinuity, presence or
absence of Cambic horizon and accumulated clay horizon, four different sequence of horizons are realizable.
Calceric matrix of soil pedons is also another prominent property of them. Due to aridity condition of the region
and presence of Argilic horizon based on STus, all soil pedons were classified in great group of Haplargids.
According to WRB, all pedons considered as reference group of Luvisols. As the results show, the difference
between these two systems of classification was originated at family level for STus and qualifiers for WRB. In
fact the difference is due to environmental qualifiers and intrinsic soil profile propertie. STus is performing
better than WRB indefining the environmental conditions. Such pattern reflects the climate conditions in any
given soil name. Moisture regime (Aridic) at order level (Argids) and temperature conditions (Thermic) at
family level have been realized for all soil pedons. However WRB not only at first level but also for second level
of classification (qualifiers) was not able to indicate. On the other hand this study results showed that main
qualifiers have enhanced WRB efficiency compared to STus and was also able to define the variety of horizon
sequences. STus did not show such potential even at family level and all four soils were classified under one
name.

Based on the findings of the research, using qualifiers and little laboratory data requirement by WRB caused
this system to be more successful than Soil Taxonomy to describe internal attributes in the pedons. WRB was
more flexible in reflecting described properties in soil nomenclature. But WRB was not able to reflect soil
variability in this semi-detailed study, completely. Also results showed that Soil Taxonomy couldcharacterize
environmental properties of soils using soil moisture and temperature regimes. On the other hand, the presence
or absence of Cambic diagnostic horizon in the four pedons can indicate a difference in their evolutionary
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pathway, but the presence or absence of Cambic horizon has been disregard in the names of both systems.

Conclusion: The efficiency of each system is vary according to the aims of soil survey, and both systems
have advantages and disadvantages in relation to displaying the internal features and the soil environment. The
WRB was more succeed than STys in displaying variety of the characteristics of developed soils in this study,
due to its advantages such as Clayic, Cutanic, Ochric, Ruptic, Endocalcaric and also requires less laboratory
data. On the other hands, WRB is facing a serious challenge to management objectives related to climatic
conditions and vegetation. Therefore, it can be concluded that purpose and scale of a study affects the efficiency
of Soil Taxonomy and WRB classification systems to describe soil properties.

Keywords: Developed soils of Zayandeh-rud River’s Terraces, Soil classification system, Sustainable nature
management



