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Abstract

Introduction: Soil classification categorizes soils into different classes on the basis of their
distinguishing characteristics and provides a structured conceptual framework for describing and
understanding soil properties. There are two soil classification schemes that are generally
regarded as having worldwide application, the Soil Taxonomy (ST) and the World Reference
Base (WRB) which are also popular in Iran. These systems of classification consider diagnostic
horizons and factors of soil formation as the basis of classification. The aim of this study was to
determine the classification of soils of tobacco farms in the Talesh County of Guilan Province
based on ST (2022) and WRB (2022) according to the soil diagnostic characteristics, then
comparing two systems for soils of tobacco farms to determine the ability of better description of
soils by these two systems of soil classification.

Materials and Methods: Talesh County is considered to be the most important tobacco
production areas in Guilan Province and IRAN. The most extensive area of tobacco cultivation
in Guilan Province is located in this County and in Jokundan and Mountain districts. The study
area has a humid climate with cold winter and hot summer. The mean annual temperature is
between 15.6 and 17.2 degrees Celsius and the annual rainfall is between 786 and 1370 mm.
Based on the map of moisture and temperature regimes of Iran and with the help of jNSM
software, the moisture and temperature regimes were determined as Udic and the Thermic
respectively. In the study area twenty pedons (eight pedons for Mountain and twelve pedons for
Jokandan) were described and the morphological characteristics of the pedons layers were
studied in the field according to the Soil Survey Manual. Then, the soil of each horizon was
collected, air-dried, and sieved by passing through a 2 mm sieve before analyzing the properties
of the soil. Soil pH, Electrical Conductivity, Texture, Organic Carbon, Calcium Carbonate
Equivalent, Cation Exchange Capacity and Base Saturation were determined in all the samples
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according to Methods of Soil Analysis. Soils were then classified according to classification
criteria of ST (2022) and WRB (2022) systems. For showing changes of tobacco farms soils,
eleven pedons were selected as representative pedons and the reference between ST (2022) and
WRB (2022) was established for tobacco soils at the level of the subgroup or secondary
classification unit.

Results and Discussion: The results revealed that according to ST (2022), representative pedons
of Mountain district were classified as Entisols, Inceptisols and Mollisols orders while, Jokandan
had Entisols, Inceptisols, Mollisols and Vertisols pedons. WRB (2022) Reference Soil Groups
(RSGs) for Mountain was Regosols, Umbrisols and Phaeozems and for Jokandan district were
Fluvisols, Cambisols, Phaeozems and Vertisols. At lower levels of classification, ST (2022) uses
climatic data as soil moisture regime whereas WRB (2022) does not use. Therefore, the suborders
or great groups of all soils were separated based on the Udic moisture regime. Finally,
representative pedons were classified as Typic Udorthents, Mollic Udifluvents, Oxyaquic
Udifluvents, Typic Humudepts, Dystric Eutrudepts, Typic Hapludolls, Fluventic Hapludolls,
Aquic Argiudolls, Typic Argiudolls and Aquic Hapluderts at great group level.

In regard to the WRB (2022), in the secondary levels, each section had its own series of principal
and supplementary qualifications. Among those, the principal qualifications were mainly Eutric,
Cambic and so on, and the supplementary qualifications were mainly Clayic, Loamic, Siltic,
Humic and so on.

Conclusion: It was found that when compared with ST (2022), the WRB (2022) had stronger
abilities to distinguish soil properties for tobacco cultivation which was mainly reflected in the
following aspects: 1- The climate-related soil moisture regimes were generally used to classify
the suborders in ST (2022). It was found that the soil moisture status of all pedons was Udic, as
well as the fixed format of naming soils in ST (2022), Therefore, divisions were limited in the
suborders, 2- The flexibility of WRB with the utilization of multiple qualifiers brings out more
sensitivity in reflecting soil characteristics in the soil name if compared with Soil Taxonomy.
Also, the emphasis put on soil morphology compared with laboratory data makes the system
suitable for application in areas with rather modest facilities, 3- The existence of the Mollic or
Umbric horizon in pedons is well defined by WRB (2022), while this issue is ambiguous in ST
(2022), 4- WRB (2022) have not fixed naming formats, the number of secondary levels qualifiers
of the WRB system could be increased or decreased with the number of diagnostic characteristics
of the soil pedons. 5- Nomenculture is very complicated in both systems, nevertheless, it is
inevitable to transfer information to non- specialist users in a more simpler language, in WRB
(2022) this information can be extracted more easily from the soil name.

Keywords: Udic , mollic, umbric, vertisols, soil morphology, north of Iran
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Figure (1) Study area with location of representative pedons: (1) Jokandan (2) Mountain
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Table (1) Characteristics of the 20 studied pedons

1T e T A $solesl S5 3
Location Profile Longitude Latitude Ele(vr{a]glon Parent Material Physiography
P1 48°45'11"E  37°55'13"N 832 S g 3uT S o
Andesitic Tuff, lava Mountain
P2 48°45'17"E  37°55'13"N 817 S g 3uT S o
Andesitic Tuff, lava Mountain
P3 48°45'43"E  37°54'27"N 708 S 5T O 5 o
Andesitic Tuff,/lava Mountain
Sn S P4 48°44'50"E  37°55'14"N 903 5 S S o
. olygenetic conglomerate Mountain
MO s sgrasarE aeseienN 650 S g >
Andesitic Tuff, lava Mountain
P6 48°45'43"E  37°55'12"N 998 S g 3aT S o
Andesitic Tuff, lava Mountain
P7 48°45'17"E  37°54'44"N 873 S g 3aT S o
Andesitic Tuff, lava Mountain
P8 48°45'27"E  37°54'50"N 761 S g 3aT S o
Andesitic Tuff, lava Mountain
P9 48°57'00"E  37°51'12"N -14 s aSSlby s 5 3,1 Slo6Es BT
Alluvial Terraces and fans Alluvial Plain
P10 48°53'40"E  37°50'43"N 35 S 3T S g <
Andesitic Tuff, lava Hill
P11  48°55'00"E  37°53 29" N 6 S (3T S g BT ks
Andesitic Tuff, lava Alluvial Plain
P12 48°52'25"E  37°53' 18"N 108 ST 3L 4 Voke o8 34T o5 <
Andesitic Tuff, lava, middle layer of limestone Hill
P13 48°57'28"E  37°49'30" N 1 5715 BT seaEsy BT
AIIuviaI/Terraceg and fans Alluvial Plain
S P14 48°52' 14" E 37°52' 47" N 102 A‘;(‘j‘i |2i‘?jf‘fj;$a H“;’"
Jokandan o B gan o B gpn ST o856 4 Yoba o318 ¢ 2 54T o5 a5
P15 48752'43"E 37753 44" N %0 Andesitic Tuff, lava, middle layer of limestone Hill
P16 48°52'15"E  37°53'00" N 103 A‘;’c‘j“i |ti‘lj'jf‘f731a H“ﬁl
P17 48°52'24"E  37°52'53"N 84 S (3T Sy M
Andesitic Tuff, lava Hill
P18 48°55'54"E  37°52'54" N -16 S8 AT sy BT
Alluvial Terraces and fans Alluvial Plain
P19 48°53 57E  37°54'13"N 10 571 AT S sl BT >
Alluvial Terraces and fans Alluvial Plain
P20 48° 55' 02"E 37°54' 20" N -18 $5F1S BT el U
Alluvial Terraces and fans Alluvial Plain
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Table (2) Selected morphological properties of representative pedons

S 38! () Gos R &, &l Ol Lo Sl b i g Slrars b oy by sl 5 O gl STl
Color Consistency
prsooflill e Horizon E()gr%t)h Boundary S ‘fﬁ%f’ S ‘fﬁ%f’ Structure Effervescence cgrhac)érftlrlaTi (())r: s Redoximorphic features
(Dry) (Moist) (Dry) (Moist)

Ap 0-18 CS 10YR4/4  10YR 3/4 SH VFR 3for NE, H2 None None

BC 18-47 CS 10YR4/4  10YR 3/4 MH FR 2vfsbk &m NE, H2 None None

P5 C1 47-75 CS 10YR4/6  10YR 3/6 MH FR m NE, H2 None None
C2 75-106 AS 10YR4/6  10YR 3/6 SH FR m NE, H2 None None

Cr >106 - 10YR4/6 10YR 3/6 - - - NE, H2 None None

Ap 0-14 CS 10YR4/3  10YR3/3 SH VFR 3for NE, H2 None None

A 14-25 Cs 10YR4/3 10YR3/3 MH FR 2fgr NE, H2 None None

p7 Bwl 25-60 Cs 10YR5/4  10YR4/4 MH FR 2 fsbk NE, H2 None None
Bw2 60-94 GS 10YR5/4  10YRA4/6 SH FR 2 vf sbk NE, H2 None None

BC 94-114 CS 10YR5/6 10YR 4/6 SH FR 1vfsbk & m NE, H2 None None

C 114-150 - 10YR5/6 10YR 4/6 MH FI m NE, H2 None None

Ap 0-22 CS 10YR4/2  10YR 3/2 SH FR 3for NE, H2 None None

A 22-41 CS 10YR 4/4  10YR 3/4 MH FR 2fgr NE, H2 None None

P8 Bwl 41-74 GS 10YR4/6  10YR3/6 SH FR 2 m sbk NE, H2 None None
Bw2 74-115 GS 10YR4/6  10YR3/6 SH FR 2 fsbk NE, H2 None None

BC 115-150 - 10YR5/6  10YR3/6 H FR 2fsbk & m NE, H2 None None

Ap 0-20 CS 10YR5/2  10YR3/2 SH VFR 2 fgr & sbk NE, H2 None None

A 20-35 AS 10YR5/2 10YR3/2 SH VFR 1fgr&m NE, H2 None None

2C1 35-69 AS 2.5Y 3/2 10YR 2/2 S L sg NE, H2 None None

P9 3C2 69-89 AS 5YR 4/3 5YR 3/2 SH FR sg NE, H2 None None
4C3 89-104 AS 10YR4/4  10YR 3/4 SH L sg NE, H2 None None

5C4 104-110 AS 5YR 4/3 5YR 3/2 SH L sg NE, H2 None None

4C'5 110-150 - 10YR4/4 10YR3/4 L L sg NE, H2 None None

Ap 0-16 CW 10YR4/4  10YR3/2 SH FR 3for NE, H2 None None

Bwl 16-37 Cs 10YR 4/4  10YR 3/4 MH FR 2 f, msbk NE, H2 None None

P11 Bw2 37-50 GS 10YR 4/4  10YR 3/4 S VFR 1fsbk &m NE, H2 None None
BC 50-81 CSs 10YR5/4  10YR4/4 S VFR 1fsbk &m NE, H2 None None

C1 81-115 CS 10YR5/4  10YR 3/6 SH FR m NE, H2 None None

Cc2 115-150 - 10YR5/4  10YR3/6 SH FR m NE, H2 None None
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Continuation of Table 2

eSS 8! () Gae 35 X ol Ol Al b Ol b ) S bl 5 O sl
Color Consistency Redoximorphic features
prsooflill o Horizon [()gr%t)h Boundary Sis b o o Structure Effervescence cgrhi)érftlrlar?i gnr .
(Dry) (Moist) (Dry) (Moist)
Ap 0-29 CW 10YR4/3 10YR3/2  SH FR 3fgr NE, H2 None None
Bwl 29-59 GS 10YR5/6 10YR4/6  MH FR 2 m shk NE, H2 None None
P12 Bw2 59-92 cs 10YR5/6 10YR3/6  MH FR 2  sbk VS, H2 None None
BC 92-119 GS 10YR5/6 10YR3/6  SH FR 1fsbk &m VS, H2 None None
C 119-150 - 10YR5/6 10YR4/6 SH FR m VS to SL, H2 None None
Ap 0-19 CS 10YR5/4 10YR3/4  SH FR 2fgr NE, H2 None None
A 19-37 cs 10YR5/4 10YR3/4  MH FI 1f, m sbk NE, H2 None None
b13 CB 37-62 AS 10YR5/4 10YR3/4  SH FR m & 1 f sbk NE, H2 None None
2C1  62-104 cs 10YR5/4  10YR 4/4 s L sg NE, H2 None None
2C2  104-115 cs 10YR5/3  10YR 4/4 s L sg NE, H2 None None
3C3 115150 - 10YR5/3 10YR3/4  SH VFR m NE, H2 None None
Ap 0-23 CW 10YR3/3 10YR2/2 _ MH FR 3fgr NE, H2 None None
A 23-35 GW 10YR4/3 10YR2/2  SH FR 2 fsbk & gr NE, H2 None None
Bw 35-66 GW 10YR4/3 10YR3/3  SH VFR 2 m sbk NE, H2 None None
o14 Bgl  66-96 cs 10YR5/3 10YR43  MH FI 2 m sbk NE, H2 None ¢:2.D,10YRAILFMM,
Bg2  96-127 GS 10YR5/3 10YR4/3  MH FI 2,1 msbk NE, H2 None M.3.D, 10¥RAILFMM,
¢,D,10YR4/6 m,3,D,10YR4/1,FMM,
Btg  127-150 - 75YRS5/4 75YR4/4  VH VFI 2,1 m sbk NE, H2 (M).CLF.PF MAT
Ap 0-22 CS 10YR3/3 10YR2/2 _ SH VFR 3for NE, H2 None None
A 22-34 cs 10YR4/3 10YR2/2  SH VFR  2vfgr &2 fsbk NE, H2 None None
fF,10YR4/6
Btl 34-64 cs 10YR5/4  10YR 3/4 H FI 2 msbk NE, H2 (M).CLFPF None
vf,F,10YR4/6
P15 Bt2 64-95 cs 10YR5/4 10YR3/6  MH FI 3 m sbk SL, H2 (M).CLF PF None
fF.10YR4/6
Bt3 95-122 GS 10YR6/4 10YR3/6  MH FI 2 f sbk VS, H2 (M).CLF PF None
) ) ¢,2,p,10YR8/1(M),T,
BCk  122-150 10YR6/4 10YR3/6  SH FR 1fsbk&m ST, H2 CANMAT M.t None

e € g I0: ST € S e | o g E
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Continuation of Table 2
eSS 8! () Gae 35 X ol Ol Al b Ol b ) S bl 5 O sl
Color Consistency Redoximorphic features
prsooflill o Horizon [()gr%t)h Boundary Sis b o o Structure Effervescence cgrhi)érftlrlar?i gnr .
(Dry) (Moist) (Dry) (Moist)
Ap 0-14 CW  10YR43 10YR32  SH FR 3vigr NE, Fi2 None None
Bw 1425 AS 10YR5/3 10YR33  H FI 3 sbk NE, H2 None None
Bss 25-60 GS 10YR5/3  10YR3/3 H Fl 2msbk & 2fweg NE, H2 None None
P16 Bgsi 6095 cs 10YR5/3 10YR33  H FI 2msbk&3mweg  NE, H2 None ¢.2. D 10YRS/6,F3M,
Bgss2  95-150 - 10YR5/4 10YR3/4  MH FR  1fsbk & 3cweg NE, H2 None ¢.2 D 10VRS/6.F3M,
Ap 022 cs 10YR4/4 10YR34  SH  VER 3vigr VS, H2 None None
c1 22-49 cs 10YR4/4 10YR3/4 SH  VFR m VS to SL, H2 None None
c2 49-68 cs 10YR5/4 10YR3/4  MH FR m NE, H2 None None
P18 g1 6885 cs 10YR5/4 10YR4/4  MH FR m NE, H2 None ¢, 2, D 10YRS/6 F3M
Cg2  85-115 - 10YR5/4 10YR4/4  MH FR m NE, H2 None m. 3,P 25v5/8 F3M
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Loose c....:L) :Moist w 4L . (Very Hard s s VH Hard cs... :H Moderately Hard cs... t.; :MH Slightly Hard cs... _.s":SH Soft ¢S L00Se e L) Dry s (Consistency) iy
Very Firm i L= VFI Firm ci. Fl Friable ..$s FR Very Friable css A= VFR

:m Subangular Blocky «: & o5 S sbk Granular gi«is :gr) :Type ¢ «medium L zo:m fine ;,, fwvery fine 5, Js vh) Size ojlul 5 B w2 (anss 1) Grade « s (Structure) olesta
(Single grain lals ¢ :S.9 dNAsSive les
Strongly 5L x> :ST Slightly Effervescent s :s .- :SL Very Slightly Effervescent .s” L= : s, VS None Effervescent : s 54, :NE) Class .o :(Effervescence) it i
(Normal Hydrochloric Acid Ju ; V ¢S )8 s ,us 4l :H2 ) Chemical agent L..x L (Effervescent
Carbonate s 5" cladsus CAN) Kind ¢ 5 (Prominent ,i2T:P):Contrast -5, <> «medium L. s :2) :Size o101 (COMMON L. 2o 1€ ¢ xezs 054 :NONE) :QUANtity o 5.0 ((Concentration) ez
(clear ~1, ) Boundary ;. (Moderately Cemented L. s Jle. ;M) :Hardness .. ol «in the Matrix s <5 ;s MAT) :Location ., «(Nodules

i se (Clay Films ., sy :CLF) Kind 5 5 (Faint coass [ Distinct ,asz. D) Distinctness ;,Ls «many b 5 :mM €OMMON k.. s € few .s°f «pad 0542 :NONE) Quantity o ;. ((Clay film) ., o,
.(on ped face «lus' = o 55 PF) :Location
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Table (3) Selected Physiochemical properties of representative pedons

YAA

Gi omon Dom M (R s sn G SOt g8 cEc o ccE e
orofile on) (dS/m) o) o) (%) Texture (%) (CmolKg™) (%) (%)
Ap 0-18 6.73 0.23 37 35 28 clay loam 1.35 22.8 3.2 53.7

p5 BC 18-47 6.2 0.21 37 37 26 loam 0.8 20.9 3.2 58.1
C1 47-75 632 022 43 27 30 clay loam 0.32 19.4 3.7 65.2

C2 75-106  6.53 0.13 47 27 26  sandyclay loam 0.24 17.2 3.2 60.7

Ap 0-14 6.08 0.49 47 25 28  sandyclay loam 1.51 23.6 3.7 53.8

A 14-25 6.21 0.39 49 23 28  sandyclay loam 1.25 22.9 1.6 51.6

p7 CB 25-60 6.32 0.14 49 21 30  sandyclay loam 0.72 20.6 1.6 50.5
2C1 60-94 6.48 0.13 51 29 20 loam 0.44 16.7 11 50.6

2C2 94-114  6.37 0.13 53 29 18 sandy loam 0.24 14.9 11 53.1

3C3 114-150 6.32 0.14 57 29 14 sandy loam 0.24 13.7 4.2 53.1

Ap 0-22 6.11 0.3 37 29 34 clay loam 1.47 26.1 3.7 41.1

A 22-41 594  0.19 36 19 45 clay 0.95 28 4.2 38.6

P8 Bwl 41-74 593 0.2 38 25 37 clay loam 0.76 24.6 3.7 38.3
Bwz2 74-115 6.03 0.15 36 23 41 clay 0.6 25 3.7 37.8

BC 115-150 6.05 0.1 30 23 47 clay 0.52 26.4 3.2 35.7

Ap 0-20 7.4 0.86 70 12 18 sandy loam 1.55 19.3 1.6 81.6

A 20-35 753 0.69 64 10 26  sandyclay loam 1.27 20.8 1.6 84.9

2C1 35-69 798 0.36 90 4 6 sand 0.08 7.1 1.1 76.8

P9 3C2 69-89 8.01 0.2 92 2 6 sand 0.12 75 1.1 715
4C3 89-104 7.97 0.18 92 2 6 sand 0.04 6.4 1.6 79.5

5C4 104-110 7.85  0.23 88 6 6 loamy sand 0.2 8.6 1.6 76.5

4C'5 110-150 7.79 0.16 94 2 4 sand 0.4 9.5 11 77.1

Ap 0-16 6.53  0.39 8 70 21 silt loam 1.87 225 1.6 64.4

Bwl 16-37 6.68 0.41 20 62 17 silt loam 1.63 20.3 0.5 58.5

P11 Bw2 37-50 6.34 0.21 70 14 15 sandy loam 0.44 14.2 0.5 54.4
BC 50-81 6.33 0.21 74 12 13 sandy loam 0.32 12.8 11 62.8

C1l 81-115 6.73 0.25 46 40 13 loam 0.2 14.8 11 55.3

C2 115-150 6.55  0.37 20 62 17 silt loam 0.16 12.1 3.2 72.6

Ap 0-29 6.23 0.36 14 43 42 silty clay 151 37.2 21 53.3

Bwl 29-59 641 0.17 10 37 52 clay 0.95 315 2.1 63

P12 Bwz2 59-92  7.39 0.3 10 37 52 clay 0.64 37.1 5.8 62.5
BC 92-119 7.73 0.25 12 37 50 clay 0.28 37.7 8.5 58.6

C 119-150 7.71 0.28 14 31 54 clay 0.28 32.5 9 73.3

Ap 0-19 7.13 0.42 22 55 23 silt loam 131 20.5 2.1 81.8

A 19-37 7.26 0.37 28 51 21 silt loam 0.94 15.7 11 82.5

P13 CB 37-62 7.2 0.19 58 27 15 sandy loam 0.36 13.6 0.5 69.2
2C1 62-104 75 0.2 86 7 7 loamy sand 0.24 9.7 21 66.8

2C2 104-115 7.52 0.23 88 7 5 sand 0.04 6.8 21 83.2

3C3 115-150 7.38 0.22 50 37 13 loam 0.56 13.8 2.7 92.6

Ap 0-23 6.3 0.34 22 53 25 silt loam 211 26.8 11 50.7

A 23-35  6.25 0.35 14 57 29 silty clay loam  1.99 27.9 11 53.3

P14 Bw 35-66 6.26 0.19 20 41 39 silty clay loam  0.36 24.8 1.6 65.8
Bgl 66-96 6.42 0.17 24 39 37 clay loam 0.08 215 1.6 75.9

Bg2 96-127 6.91 0.46 20 41 39 silty clay loam  0.08 21.7 11 62.6

Btg 127-150 6.52 0.18 18 39 43 clay 0.44 26.3 1.6 61.7

Ap 0-22 6.13 0.31 18 51 30 silty clay loam  1.67 254 0.5 67

A 22-34  6.12 0.27 16 51 32 silty clay loam  1.47 254 11 64.3

P15 Btl1 34-64 7 0.39 14 35 50 clay 0.48 25.8 1.6 69.5
Bt2 64-95 7.74 0.2 10 41 48 silty clay 0.32 23.1 13.8 81.8

Bt3 95-122 7.86 0.19 10 37 52 clay 0.24 23.6 10.6 63.9

BCk 122-150 7.8 0.27 28 37 34 clay loam 0.12 19.8 20.7 85.7

Ap 0-14 6.38 0.43 6 43 50 silty clay 1.99 35.6 0.5 50.5

Bw 14-25 6.24 0.19 4 37 58 clay 0.94 40.1 0.5 44.9

P16 Bss 25-60 6.34 0.18 2 33 64 clay 0.68 40.8 1.1 51.8
Bgssl 60-95 6.65 024 2 37 60 clay 0.36 36.1 0.5 49.2

Bgss2  95-150 6.87  0.39 6 33 60 clay 0.24 36.5 5.3 51.9

Ap 0-22 7.73 0.62 27 66 7 silt loam 1.75 15.9 8 74.8

C1 22-49  7.69 0.61 17 74 9 silt loam 1.39 155 9.5 79.3

P18 Cc2 49-68 751 0.73 11 60 29 silty clay loam  1.71 23.2 5.3 86.9
Cgl 68-85  7.67 0.39 19 52 29 silty clay loam  0.76 195 1.6 85.6

Cg2 85-115 7.68 0.37 35 36 29 clay loam 0.48 18.1 1.1 87.6

3L gLalBS (Uslre oods” 2y STCCE (55l dsls 28 5 :CEC ( JT 1, 57:0C Ll o jlae (S S oylita ECR 575 25715 :pH
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Table (4) Soils classification of representative pedons in Soil Taxonomy (2022) and WRB (2022)

S (Yo YY) G T (gutuosy ailols
Profile Keys to Soil Taxonomy (2022)

(YY) Gl naal abls
World Reference Base (2022)

P5 Typic Udorthents
P7 Typic Hapludolls
P8 Typic Humudepts
P9 Fluventic Hapludolls

P11 Dystric Eutrudepts
P12 Typic Hapludolls
P13 Mollic Udifluvents
P14 Aquic Argiudolls
P15 Typic Argiudolls
P16 Aquic Hapluderts

P18 Oxyaquic Udifluvents

Orthoeutric Regosols (Pantoloamic, Ochric)

Cambic Phaeozems (Loamic, Humic, Sideralic)

Cambic Umbrisols (Clayic, Polyloamic, Humic)

Skeletic Fluvic Phaeozems (Katoarenic, Epiloamic, Humic)
Eutric Cambisols (Episiltic, Katoloamic, Humic)
Endocalcaric Cambic Phaeozems (Clayic, Humic)

Eutric Plantofluvic Fluvisols (Episiltic, Endoarenic, Ochric)
Cambic Phaeozems (Katoloamic, Humic, Endoxyaquic)
Endocalcaric Lixic Phaeozems (Clayic, Humic)

Pellic Vertisols (Grumic, Humic, Oxyaquic)
Eutric Anocalcaric Plantofluvic Fluvisols (Episiltic, Katoloamic,
Humic, Endoxyaquic)

(F Jst) 550 (08 5 S1s) Sy 555 5 (00 )Y
(2SS T el das o 0L s 4 4,5 Olos
sasbs w25 B8 3L e 5 cadil L
S smes, S Ly en s SIS s adlate sy
S Iy Ll oSt lag S plas s ST
el sla b ST Sl sduanb abila s
L Gl 5o aS i o Jlesl ¢Sl (gduaids s
03 5 JLS U (6 Sldal gl o S s S5
S 1B S ol e el 5 5 e
ol slaonls 4wl s daeSTs uuarb ol 5l
5 Sl Bl i L et ST S Pl it
568 (V9) 355 e 03liul O3k 5 geuold ¢ Jlows
Sl 5 03 5as oLl dle ol 4o 35 (W) O, Kes
S (Fsb) Slaem ) jras 45 il o
Sl 53 (pl b 3OM 3 g2 o3 5 53 S5
alilw 53 &L &85 slaey , 8 5 Laes,

J}.&u’.e )l’r.i‘ Codgdes u’__:.lg._:.jaT

Sdble 30 B b Guuddb S T 39
Sz 3 20 »T
SLag S (o 6T unaib bl plul
laos, ys glallls gaibie Sliwa S Jisw el
S S p s 0 & Sy
osaib bl ol 5 (V & ST o JLs
S0, S a3 S ol Gler
SN E S s onsl 0 ST P K
LS ganaib am 851V E S8 5580
3oy Sl OIS o ailate 55 SUSG T bs,
Fsmreis COA I Glag S g 51 (slaes s
500 NF YA Glag 1) Jw b ) & S15)
opail o ailate 1 53 (17 5 S10) Y s s
05,5 sler Jols (Sler saloba ys Lag ST
OA 5 I Loz S sy sli o o S
Y A lag S1) 50556 OV E 1) s a8

1- Entisols

2- Inceptisols
3- Mollisols
4- Regosols
5- Umrisols
6- Phaeozems
7- Vertisols
8- Fluvisols
9- Cambisols
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7- Umbric Epipedon

8- Humudepts

9 Mollic Humudepts
10- Umbric Humudepts
11- Hortic
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5- Mollic Epipedon
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