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Abstract

The soil management and optimum usage require a correct soil classification and detection of their main
characteristics. So in this research work, the Soil Taxonomy and World Reference Base systems proficiency
to qualify saline and gypsiferous soils properties and estimate of the relative amount of clay minerals with
effect on soil characteristics are discussed. For this purpose, saline and gypsiferous soils of two regions from
east Azerbaijan (Dasht-e-Tabriz and Khaje) were selected and after soil profiles description, sampling of all
horizons and layers were carried out. Then samples were prepaired and different experiments were conducted
for the study of ST and WRB proficiency. In the majority of soil profiles, the presence of heavy textured lower
horizons has caused excessive accumulation of salts in the surface and middle horizons and salic and gypsic
horizons formations. In general, according to WRB and ST, soils of these regions are classified in three
reference soil groups of solonchaks, solonetz and gypsisols and two suborders of salids and gypsids,
respectively. Based on mineralogical results, the most common and abundant clay mineral in this soils were
illite which could be used as a mineralogy class in family level of ST system. As a result, in this kind of soils,
the WRB system by high explanation of soil properties and adding dominant clay minerals name in qualifiers

can be superior to ST.

Keywords: Clay minerals, Gypsiferous soils, Saline soil, ST and WRB soil classification systems
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Fine, Illitic, active, mesic Xeric Calcigypsids Calcic Gypsisols (Clayic, 5
Hypogypsic, Endosalic)

Fine, Illitic, active, mesic Petronodic Xeric Calcigypsids Calcic Gypsisols %
(Hypogypsic)

Coarse-gypseous, lllitic, semiactive, mesic Xeric Haplogypsids Gypsisols (Hypergypsic) A

Sulb WIS Gbed 4 S gl IS Al Hu 50
(55l e 153 83080 LudS 3 el (LSS (sla S
b 5o SIE s LIS 5 (S8l Jabs cullas
o) o s SO oSl bl sulgla
L) elaaledT € o T @ o i s 5 sla S5
Blaal gl 1y 50 Rl 5wl bge suda 5 Gl
(Vo0F Al 9 VAPY [e) il oo &pgem (Dssde
(Ol shla Su i) o g0 & SIA (gaisn, 5o
SaA dan § Saa glaSla o Sl el (5555

Oﬂ‘ ‘A:\JLJL;A «< )JJQZ!LA.& ‘4\9—":2'0" LR} CHJ L

Wi oo 8uAl B ¥ 5 ¥ Joua Hu S glailan

3 50 Jolt (Salles shla Sen K) Jo) wals £ S
Voo 5 aeS Gae Lo Sl o Sl 4o e
Yo ol aa s (loae L aa 5 b s sus Sie Bl
saalie oF o Kol 3 sla S5 3 (A

)d@‘@llﬁ&mhéjﬂx)c_kau_)d‘)&fu.‘s
L oS ab) Sl Globas 5o T Jolae € sl s
> o de ol il o5 (LasuiiS Chus 65 9 a0 89S

w5 s sl oSpda sda Gl 5o 0

1. Calcic Haplosalids



41 ey S el S chog 0 (WRB) Sl o (ST) 2o sl (o 03, (cladilobs o], 8

O st g oula GLES |, uea su8) o Sawa
Glals Hu g o s—di oo HLlad S, 855 5o S
G s (o ga 5o Sl s g0 058 Slea
G818 La s ol pew pa 5o 058 5o Sl 5 Al
15 asa oS iun & Cracd o S 33 b

AAY o uL..‘Zu

(Stimgen mel) it £ S im0
o9 5 89S Bdal) usa g5 Olines Sl sl
Gl Giolad 4 1) sla S eotde 955 (IS oL
5 S (S 3 sl S ol el
Lo lad s puan g0 058 50 5 ad Lo Suw S
Sl 331 48 oot 51050 108 Saamuana 83550
Glolis Lo d38 S 5158 o (Tilew 0+ 5 Sidias Gae o
i a3 b 1T da ol il s
a4l Sl sl
Caddio 38 «Sauuna 381 5) i aiiia ¢ S
soliien 1 b 1S 5aT lolin o ol by 4 1 (5 S0

Saseaga shla 55 05,855 50 K5 sk, a5, O
858 Lo g el sl 1, Solha 5 sk slags,
Sevma Olslo8 solie o 4 5 Lad s (puan g0
O pb Sanpan suls s inn 5 S L L (>047)
(WRB 2014) s s oo JolS

2 (Gaa ol S)5) alda £ S o Bl
‘Si “© SA (_;.C\féd‘) 9 Sl Al o 4_;\‘)‘ B Gloles 99
wilauly Las 5 ga 51 Ul g3 85l

J‘L;siuTﬁJ:‘Ju*u‘SB &J&AJ‘J—A[):\:‘JJ
O 0o @ b S ad bge S sla S35 (o iage
ool dlaa SIS Koo sla S50 Ol (A Ol e
‘Jékﬁj@‘ﬁwurﬂpd‘&ﬁ‘sddu
sle @S] Glolas S (VAL 3 5s) 0 S gt
w%bd‘\,ﬂ‘.ﬁw‘)ddad‘d do90 u:r‘ L (5‘)3..\‘#)
el slal owlis SIS

*- Clayic
°- Endosalic

s Lgal ) b3 ol 5o LgaS 5 80,5 sulii ol
Caslh Swol sk mi S 5w
uu@ledbmﬁdﬁaﬂoJHm&euuﬁkj
Gl g olga Glelas Koo Gk 3l ol sud s ]
Sl Lol oty Giules IS b Lol S50
S50 3 al g Haeda 5d S g ol o IS 5]
S o oo algn By el ol s 580 g Gl )
@l Sl 80 525 4 Su0s 89S ) sme 4 S
w08 alal il s 36 Sun lgie

tS ailes (Gl shls Soil) o s S
soliien 1L 5 o0 S K 5 Sullea slagsl glyls U
OLus 85,805 53 S 59 8 IS el suisy;
o esdle S Gl 5o Sl e 58 58 e L)
s ol 5 a8 5l aasd oSal g Jslae 2ol pans
‘_‘_‘LQ_;MLALH.' ‘)CL‘&‘MJPAJ&J&J&%J—A
JJ.BACNA‘L;%LAJJJQJ)LC&M‘AJJS&‘:UAJ
Gl 68 Sl ol s (s n o3 5 solii Wl b
L o Sl g Sid Slslbd 5 osea
S e 5 3 sl | b 1 ol K 0 sl
aay Glas 57 Sola g

S o S50 5 Sl sl y—aa
BERYVE| [ FRCVRII AW RSV SR ST R | VEN
55 35 50 S ool € su s el oIS 5ol Glalw
38 dose ol 5o Lol usS L8 Sullsbila Sous
A Gluled Hu b usd i S vl L
ssdle 5 ouls Hludd wea S Al Lo S sla S5
9 e O YL spolie Hsda Sl 38 e s
slassiSiinn 5 5l soliin 1L 30 S s Gu)y pead
ol sad Gl TSLK 5 Ssuw

5 Sl ad e gl ghyls s ¢ S8
‘ﬁ‘sﬁ‘).o‘i. Glol o9 «< kﬂ'L;"“' J‘ REERY «Sﬂ—.u.\*
03 SB Gl aols ol Saaa 5T 4 Sascunan s0) )

38 (s a8 oo LI S a5 50 K55 88585

I Calcic Natrisalids
2 - Hypersalic
3 - Sulphatic



WAY Jlo /Y oyled YA als / S g Ol sl & i

w0 yan o RS e ¥

090 §85 0B (gl wo 5o b Hlale (o e de il s
(¥ o) w98 daalae

ot mlB 5 SIS 8 Ko s 3l soli L
S oo B K da o)y LGS © Lg e (S
dad 5 Sda bl Hod S glaslh Ll s
O e we Hu b e B b s sa s el SIS S A
Cro el 5o SIS LS (lgie 4 15T AL ol B SIS
asad G ol el dlelis sl gila

=

E Mg ——K 550

]

= K

- Mg.G
Mg.G
M

K g
\/"I .ll'
.
0 20 40
20

Vsl

sla 331 5 (A s sla G g ol SeSIa

5o b aS sad suls plas (Y 5 Y) JSi o sreas
dob 09 Sy o s LSy ol LB G e
L Les Lo YT X/OV X/OF ¥ A AF AA slag e
o Koy s conli€a el (gla SIS 5 a4 iliis
0 S pad e B 5 ool wu bl SIS wal K
ab () soaomaos) LI08) a8 Sl eslii Wl b (uinaa
Jloel b 5 Sy 5o i (6L oS 4 alasl (Y- VV

Mg

=
- Mg.G —— K550
@
E K

Mg.G

i v
y
oA
0 20 40
20
Yeskh

J:i_,ﬁm.jaﬁhu\' 3\6Mtfﬁﬂgué§|qhﬁfﬁlﬁx‘sumgluf.ll_,‘.: =Y Jsa
00+ lm 5 panliy s pladl €503 K 550 paasy L placth €55 K 1y pel 5 i b platl 650 MEG i b gl G55 Mg

PR Y NS



0

weagh GBS (o Sy Giog 15 (WRB) Sk 5 (ST) 150,61 s 03, slaailob (],

Intensity

% —— K550
£ hd e MG — K
\ I‘ | ——Mg.G
M' K h
0 20 40
20
= .y !
— K 550
’é _‘.,_[ﬁ.
£ K
Mg.G
Mg
0 10 20 30
20

\J-L)N-L Mg
LA A K550
W Mg G

—K
——Mg.G
- K Mg
0 20 40
20
¢ e S

M Mg

1Sl

ArsSla

Intensity

Intensity

Intensity

——Mg
0 20 40
26
Y esSh
e —K 550

——Mg.G
ﬁ K e Mg
o 20 40
20
s FSa

o 20 40
20

VS

Aaled Llaia AV £ DT X SlaF S maad sa 38 @ do g e Sl 95,3 SLACKEISE 31 T JSud



WAY Jlo /Y oyled YA als / S g Ol sl & i

w0 yan o RS e 55

sy 3y 90 SLAE S caaal LA 38 iy SIS s ws ju -F Jgua

(1) sress s 50 t S osles
el + el S <yl culiSadl
VYO £AINO \YVAT \
YY/# I47A)) a/Yv Y
YY/\ FAIY a/f \
Y- IVY VA/Y - ¥
YY/¥ Vo Y/P¥ o
\A/YY vo/o oY 5
YY/0¥ V. [PY FINY \
Yy/ar FA/¥ - A
pb s aiY olosa il o) g Ho len el GELIS S (§aSdauin

Oiped 5 @Sl Gl S50 05 8 L 05 S )

Sl bl o (LasuiS (i in 55) a0 slas s S

wMJAJJS}JAlSIJL&ﬁLALMOfIOb:w
Wla Gl el alalas go o)

09 O aflae pliw s g (oo algiding cnles 5o

KB C)f‘ C:JJ:Q K] s LSy K sl il LaSA (_;.\:\fbd‘)

Q‘JL@.:\J.:D:\,\: GL‘)JJEQJJA:\‘:J.LLAJL;:H ‘J‘C\LALA.A:

T asas 0 @oidn Sl aa Lol Plal sl

ool oj s Sl pase ganes; wlele

Sl ealiial 5 aa o 89S tiling haiu 5o 5 soliiod b
Solaa] SK gaissa; sl psiie slasaiSiy o 5
e e Sl oIS el Glelin ) Sai3aaS 5 538
09 S s S3s0sms b S sel Glelw o
9 ‘5:\:\‘5]9‘) (_;L&“.\:tj) J‘ béu:s_a.u‘ K] bd‘JﬂB Sao el
uIniLA.s BL) ‘;SLAUS_A.U‘S )L‘ Sl 64:\:\0.3) BL) USJ‘JA
3o oo saaldio iidl o (LB F SKB S Hu Gl yen
‘};s:\‘)uq.:s‘.ai.o Gft:l \vq’dl.a.u JJO‘J&A&J@A@%&

ouldiiul v,y 90 C.}Cu

Anonymous, 2014. World Reference Base for Soil Resources 2014, International soil classification system for
naming soils and creating legends for soil maps. World Soil Resources Reports No. 106.

Anonymous, 2014. Keys to Soil Taxonomy (12th ed.). United States Department of Agriculture, Naturaral
Resources Conservation Service, Soil Survey Staff, Washington, DC.

Anonymous, 2017. OriginPro, SR2 b9.2.272, OriginLab Corporation, 2017.

Anonymous, 2017. United States Geological Survey, Semi-quantitative Analysis of Clay Minerals
(https://www.usgs.gov/ , http://pubs.usgs.gov/of/2001/0f01-041/htmldocs/methods/squant.htm )

Banaie, M.H. 1998. Moisture and temperature regimes map of Iran. Soil and Water Research Institute.

Biscaye PE, 1963. Mineralogy and sedimentation of recent deep-sea clay in the atlantic ocean and adjacent
seas and oceans. Geological Society of America Bulletin 7: 803-832.

Borchardt G, 1989. Smectites. Pp. 675-727. In: Dixon JB and Weed SB, (ed.), Minerals in Soil Environments,
2" Eds.; Series 1; Soil Science Society of America Madison, WI.

Buol SW, 1965. Present soil-forming factors and processes in arid and semi-arid regions. Soil Science 99: 45-

49.

Buol SW, Hole FD and Mc cracken RJ, 2003. Soil Genesis and Classification. lowa State Univ. Press, Ames.
Esfandiarpour Boroujeni, 1., Farpoor, M.H., Kamali, A., 2011. Comparison between soil taxonomy and WRB for
classifying saline soils of Kerman province. Journal of Water and Soils (Agricultural Sciences and Technology) 25

(5), 1158-1171 (in Persian, Abstract in English).

Eswaran H, Rice T, Ahrens R and Stewart BA, 2002. Soil Classification: A Global Desk Reference. CRC

Press, Boca Raton, FL.


http://pubs.usgs.gov/of/2001/of01-041/htmldocs/methods/squant.htm
https://www.usgs.gov/
http://pubs.usgs.gov/of/2001/of01-041/htmldocs/methods/squant.htm
https://www.soils.org/

44 ey S el S chog 0 (WRB) Sl o (ST) 2o sl (o 03, (cladilobs o], 8

Foroughifar H. 2011. Evaluation of soil quality factors and their relationship with soil evolution by
geostatistical in Dasht-e-Tabriz. Ph.D. Dissertation. Tabriz University, Iran (in Farsi).

Gerasimova MI, 2010. Chinese soil taxonomy: Between the American and the international classification
systems. Eurasian Soil Science 43: 945-949.

Hendrick DM, 1934. Arizona Soils. College of Agriculture, University of Arizona (Tucson,Az).

Khormali F and A Abtahi, 2003. Origin and distribution of clay minerals in calcareous soils of arid and
semiarid regions of southern Iran. Clay Minerals 53: 273-301.

Kittrick JA and Hope EW, 1971. A procedure for particle size separations of soil for x-ray diffraction. Soil
Science Society of America Proc 35: 621-626.

Kunze GW and Dixon JB, 1996. Pretreatment for mineralogical analysis. Pp. 91-100. In: Klute A, (ed.),
Methods of Soil Analysis, part 1. Physical and Mineralogical Methods Soil Science Society of America
Madison, Wisconsin, USA.

Lee BD, Sears SK, Graham RC Amrhein C and Vali H, 2003. Secondary mineral genesis from chlorite and
serpentine in an ultramafic soil toposequence. Soil Science Society of America Journal 67: 1309- 1317.
Lindsay WL, 1992. Chemical Equilibria in Soils. John Wiley and Sons, New York, 44p.

Mehra OP, Jackson ML, 1960. Iron oxide removal from soils and clay by a dithionate citrate system with
sodium bicarbonate. Clays and Clays Minerals 7: 317-327.

Muir JW, 1962. The General Principles of Classification With Reference to Soils, Journal of Soil Science
13(1): 22- 30.

Roca PN and Pazos MS, 2002. The WRB applied to Argentinian soils: two case studies. European Soil Bureau,
Research Report No. 7. Latvia University of Agriculture, Jelgava, Latvia.

Rossiter DG, 2001. Principles of Soil Classification. Lecture notes. International Institute for Aerospace
Survey and Earth Sciences (ITC), Enschede, the Netherlands.

Salehi MH, Khademi H ans Karimiyan eghbal M, 2003. Identification and Formation of Clay Minerals in
Farrokhshahr Area soils of Chaharmahal-va-Bakhtiari provinces. Journal of Water and Soils (Journal of
Science and Technology of Agriculture and Natural Resources) 7 (1), 73-89 (in Persian, Abstract in
English).

Schad P and Micheli E, 2010. The next steps in soil classification or how to kill 3 birds with 1 stone: pedons,
landscapes, functions. Pp. 40-42. 19" World Congress of Soil Science, Soil Solutions for a Changing
World. Brisbane, Australia 1 — 6 August.

Schulitze DG, 1989. An introduction to soil mineralogy. PP. 1- 43. In: Dixon JB and Weed SB, (Ed.), Minerals
in Soil Environment, Part 2. Soil Science Society of America. Madison, Wisconsin.

Servati M. 2014. Comparasion Parametric, MicroLEIS, Fuzzy Set Theory and Analytical Hierarchy Process
for land suitability evaluation of some crops in Khajeh region. Ph.D. Dissertation. Tabriz University, Iran
(in Farsi).

Wilson MJ, 1999. The origin and formation of clay minerals in soil: past, present and future perspectives. Clay
Minerals 34: 7-24.


https://www.soils.org/
https://www.soils.org/
https://www.soils.org/
https://www.soils.org/

