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Figure 1. The position of study area and the location of representative profiles (A, to D, are profiles in lands
affected by Urmia Lake and A, to D, are profiles unaffected by Urmia Lake).
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Table 1. Selected morphological and physical properties of some pedons in lands unaffected by Urmia Lake.

e Sldalis (b ) K, ot o S o “olexstla e s
(Field observations) Color (moist) (Clay)  (Silt) (Sand)  (structure)  Depth (cm) (Horizon)
Fine-loamy, mixed, active, mesic, Typic Calcixerolls :B; (Profile) A=
- 10YR3/2 0.23 27.5 38.8 33.7 1,2;s, m; gr 0-20 Ap
- 10YR4/2 0.23 16.2 33.8 50 2;m, c; sbk 20-50 Bw
;;“‘T sbdss s
10YR4/2 0.26 27.5 36.2 36.3 1,2; m; abk 50-70 Bk
(Calcite nodules)
T sladss s
S 10YR3/1 0.24 26.3 38.7 35 2;c; abk 70-102 Bk,
(Calcite nodules)
;;“‘T sl
) 10YR6/3 0.24 47.5 20 325 Ma 102-160 Ck
(calcite pendants)
Fine-loamy, mixed, active, mesic, Typic Calcixerepts :D; (Profile) A=
1;s, m; gr
- 10YR4/2 0.25 33.7 325 33.8 0-28 Ap
1; c; sbk
- 10YR3/2 0.22 38.7 28.8 325 2; c; abk 28-41 Bw
;;“‘T sbdss s
10YR4/2 0.23 36.3 27.5 36.2 3; ve; abk 41-55 Bk
(Calcite nodules)
;;“‘T sbdss s
10YR4/2 0.24 33.7 22.5 43.8 3; ve; abk 55-78 Bk,
(Calcite nodules)
- 10YR5/2 0.18 19.5 26.5 54 Ma 78-140 C

U5 e s o ffefte dleds Gall (YY) G ol wliiSbt as 5o 5l (5 Lz ﬁw*“

* Abbriviations have been adopted from soil survey staff (2012). fc/tc: the ratio of fine clay to total clay.
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Table 2. Selected morphological and physical properties of some pedons in lands affected by Urmia Lake.

2o sl (b e) K5 R ol Gos Rt

(Field observations) Color (moist) (Clay)  (Silt)  (Sand) (structure) Depth (cm)  (Horizon)

Fine, mixed, active, mesic, Typic Natrixeralfs :B, (profile) Cﬁl}

1,2;s, m; gr

- 10YR3/2 24 41. 26. 1.4 -
0YR3/ 0 9 6.7 3 1.2: m: sbk 0-22 Apn
- 10YR4/2 0.27 47.5 28.7 23.8 1,2; m; abk 22-41 Bn
Jinitgudjajj‘f)tgumﬁ 2; m; pr
10YR4/3 0.27 55.9 22.3 21.8 . 41-70 Btkn,;
(clay coatings, calcite nodules) 2;s; abk
Sl Glad sy (s Gladin s 1,2; m,
10YR4/2 0.45 53.6 32.6 13.8 i 70-95 Btkn,
(clay coatings, calcite nodules) ¢ pr, cl
- 10YR4/4 0.21 32.8 51.7 15.5 ma 95-179 Cn
Fine, mixed, superactive, mesic, Calcic Aquisalids :D, (profile) 'CJSG
Salt accumulations 10YR5/2 0.26 37.7 25.8 36.5 2; m; sbk 0-24 Apnz
Salt accumulations 10YR5/2 0.25 36.2 29.2 34.6 2; ¢; sbk 24-43 Anz
Sal glad s 5
10YRS5/1 0.28 384 31.3 30.3 2; ve; abk 43-94 Bkng
(calcite nodules)
o Sy 2; c; abk
10YR4/1 0.39 46.2 332 20.6 ) 94-136 Btng
5 G pr

(clay coatings)

S s s o BO/tE et sl (YY) 1S ol aliiS1 a1 ()bl ol
* Abbriviations have been adopted from soil survey staff (2012). fc/tc: the ratio of fine clay to total clay.

b 5 Sl e Lol sy GBS I golan glewd Slao geas 1 F Y Jds

Table 3. Selected chemical properties of some pedons in lands unaffected by Urmia Lake.

ESP SAR Exchangeable CEC CCE EC pH OC S @.ha
(%) (meq/l)o'5 Na (cmol/kg) (cmol/kg) (%) (dS/m)  (se) (%) (horizon)  (profile)
6.76 0.21 1.48 21.88 29.8 1.7 7.81 3.2 Ap

7.75 0.26 2.48 32 19 1.9 8.16 3.1 Bw
11.54 0.19 2.25 19.5 314 3.4 792 0.6 Bk, B,
9.3 0.19 2.45 26.35 41.3 2.93 7.69  0.68 Bk,

14 0.26 2.48 17.68 36.7 3.54 7.69 0.2 Ck
12.78 0.18 2.02 15.81 21 0.18 7.71  0.81 Ap
13.02 0.48 2.45 18.82 22.5 2.3 8.17 0.39 Bw
15.43 0.53 2.44 15.81 21.8 3.32 8.06 0.21 Bk, D,
14.29 0.78 242 16.49 25.9 3.97 8.02 0.2 Bk,
14.29 0.14 1.64 11.48 28.5 4.24 7.97  0.08 C

Ve
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Table 4. Selected chemical properties of some pedons in lands affected by Urmia Lake.

ESP SAR Exchangeable CEC CCE EC pH OC e oA
(%) (meq/)** Na (cmol/kg) (cmol/kg) (%) (dS/m) (se) (%) (horizon)  (profile)
47.29 29.32 12.5 26.43 33.1 11.27  8.64 132 Apn

46.15 37.53 11.76 25.48 29.7 11.92 877 0.95 Bwn

39.87 27.83 11.5 28.91 33.2 1451 841 044 Btkn, B,
36.51 28.68 11.1 30.4 36.4 16.61 871 0.28 Btkn,

42.06 26.5 10.32 24.25 19.7 11.47 883 0.13 Cn

70.05 62.9 21.32 28.79 19.2 12633 847 0.8 Apnz

73.4 64.65 20.48 27.9 18.7 68.9 8.84 0.52 Anz

84.74 64.66 22.71 26.8 22.8 49.4 893 03 Bkng .
82.01 72.18 24.93 30.4 24.7 43.2 851 0.25 Btng
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Figure 2. The graphs of comparision test of mean values selected properties of studied soils. A) clay, B) organic
carbon, C) electrical conductivity, D) cation exchange capacity, E) exchangable sodium, F) exchangable
sodium percentage, G) soil pH and H) calcium carbonate equivalent. Means with dissimilar letters are
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significantly different at P<0.01 level.
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Table 5. Semiquantitative values of clay minerals in some of studied soils.
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(vermiculite) (chlorite) (kaolinite) (smectite) (illite)

- - ++ ++ ++ ++ Ap
- - + ++ ++ ++ Bw
- - + ++ ++ +++ Bk, B
- + ++ ++ -+ +++ Bk,
- - ++ ++ ++ ++ Ap
- + ++ ++ -+ +++ Bk,
- + ++ ++ -+ ++ Bk, P
+ - ++ ++ +++ -+ C
- + ++ ++ ++ ++ Apn
- + ++ ++ -+ ++ Btkn,
- + + -+ A +++ Btkn, B
+ - ++ ++ ++ ++ Cn
- - ++ ++ + ++ Apnz
+ ++ ++ ++ ++ ++ Bkng D,
+ + + +++ A+ ++ Btng

-<1% ,-1% ,+<10% ,++10-20% , +++20-30% , ++++30-40% , +++++>50%.
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Abstract

Background and Objectives: In the soils of areas close to saline lakes, due to the transport of
salts from saline water of lake, salinization of soils occurs and depending on cationic
composition of these lakes, different types of soils such as saline, sodic and saline- sodic soils
develop around saline lakes. Recognition of morphological, physico-chemical and mineralogical
properties of these soils has a great of importance for their sustainable management.

Materials and Methods: In order to study the effects of Urmia Lake on physicochemical and
mineralogical properties of soils in Dizadj Dol region, 24 soil profiles in two soil sequences
with the similar parent material, topography and climate were investigated. One of these
sequences is affected by Urmia Lake and the other one is not affected.

Results: According to the results, all of the profiles which have been affected by the Lake have
natric horizons. Natric horizons in these soils have been formed due to high amounts of sodium
ions resulted from Urmia Lake. Varivace analysis of physico-chemical properties of these soils
showed that the values of soil organic carbon, CEC, EC, exchangeable Na, ESP and pH of the
two sequences were significantly different (P<0.01), but soil depth, clay content and calcium
carbonate equivalent were not significantly different. Analysis of clay mineralogy showed that
the clay mineral composition in these sequences were mostly smectite, illite, kaolinite, chlorite
and vermiculite. Smectites and vermiculites in these soils are mainly of pedogenic origin and
have been formed via transformation of illite. In the soils which have been affected by Urmia
Lake, the main origin of smectites was neoformation process from soil solution. Illites, chlorites
and kaolinite are inherited from parent material.

Conclusion: Comparison of results in these two sequences showed that the uprise of Urmia
Lake has led to low amount of organic carbon and to high amounts of EC, exchangable sodium,
ESP, CEC, pH and higher amounts of smectite in the soils affected by Urmia Lake.
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