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Figure 1. The location of studied areas in Lorestan province and Brojerd city
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Table 1. Comparison of meanz standard deviation values of selected physicochemical characteristics of the soil

studied
Soil properties Depth (cm) Forest Park Rangeland Agriculture
Surface 28.4+5.4
Clay %) 274+ 4.9 16.3+ 3.5
Subsurface 29.2+5.7 17+ 3.2 17+ 3.3
. Surface 23+13.9
Silt%) 13.6+9.1 20+ 3.1
Subsurface 25.8+5.1 23+ 6.7 18.8+4.1
Surface 48.6+13.4
Sand) 59+ 10.4 63.7+ 4.4
Subsurface 45+ 10.8 60+ 5.3 64.2+7.1
. Surface 379+114
Saturation @) 36.6+ 7.8 38.9+ 9.8
Subsurface 39.2+ 13.2 394+ 125 37.9+ 105
Surface 40.3+5.4
CCE®) 36.5+ 6.8 349+ 7.7
Subsurface 40.5+ 3.7 36.9+ 4.5 32.8+6.1
Surface 7.9+ 1.7 7.7+1.6 7.7+1.4
PH Subsurface 7.9+1.6 7.7+1.6 75+1.3
Surface 1.7+ 0.3
£C (dSm) 1.5+0.2 1.3+0.3
Subsurface 1.3+ 0.1 1.3+ 0.2 1.4+0.2
Surface 37.8+7.5
CEcmolkghC 416251 20.9£83
Subsurface 31.7£6.5 35.6+ 3.2 221+ 7.8
Surface 2.3+ 0.6
0.C%) 2.6+ 0.4 2.1+ 0.3
Subsurface 2.1+ 0.3 2.8+0.1 1.9+ 0.2
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Table 2. Comparison of the meanz standard deviation of different K forms in three land uses and two soil depths

Soluble K Exchangeable K Non-exchangeable K Structure K
Land use Depth (cm) mg kg mg kg mg kg mg kg*
(Range) (Range) (Range) (Range)
CV% CV% CV% CV%
Surf 19.3+5.2 399.8+ 105.9 442.6% 129.4 3543.1+ 755.5
urtace (128-27.9)  (212.3-685.4) (270.7-727.5) (1564.5-4875.1)
26.8 26.5 29.2 21.3
Forest Park
Subsurf 12.147.4 313+ 49.2 369.8+ 128.2 3583.2+ 668.6
ubsurtace 4 7.23.8) (254-398.8) (270.7-588.5) (2527.8-4694.6)
61.7 15.7 34.7 18.7
Surf 17.1£9.1 517.1+ 79.9 391.3+ 169.9 3214+ 640.5
urface (5.7-29.9)  (377.6-659.2) (151.6-588.5) (2227-4694.6)
53.4 15.4 434 19.9
Rangeland
Subsurf 14.7£95 450.8 64.5 182.5+ 141.0 3242+ 853.6
ubsurface (37.33.9)  (370.1-615.4) (72.1-489.2) (2347.1-4875.2)
65.1 14.3 77.3 26.3
Surf 9.8+3 284.8+ 80 326.4+ 99.6 3073.6+ 423.4
urface (4.7-138)  (181.1- 415.8) (131.7-469.3) (2527.8-3791.8)
. 30.7 28.1 30.5 13.8
Agriculture
Subsurt 10.5+ 4.8 439+ 64.4 137.1+ 118.6 3097.2+ 457.9
ubsurtace - 37.23.8)  (320.6-580.8) (32.4-370.1) (2106.5-3551.1)
45.4 14.7 86.5 15.6
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Table 3. The variance analysis of different K forms in three land uses and two depths

Mean square

Source of variation D.F Soluble K Exchangeable K Non-exchangeable K Structural K
variation 14 14,79 11655.17"™ 0.001™ 964273.6**
Land use 2 58.58* 155970.3*¢ 0.02== 2364602
Depth 1 38.25™ 2.53m 0.06%* 11632.6™
Depth*Land use 2 517 ™ 133955.3* 0.008** 72975.1™
Error 70 11.01 4611.6 0.001 316273.4
Total 89 12.84 11975.7 0.002 455345.002
CVw) - 17.6 16.94 3.03 17.22
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Table 4. Correlation between some soil properties and different K forms in soil studied

Properties So'}‘ib'e EXCha}“(geab'e exch':nog“eabl . Str“ﬁt“re 0.C CEC EC  CCE Sauraon Sand  Silt  Clay
1 1 1 % Cmolckg?  dSm? % moist% % % %
mgkg mgkg K mgkg
Soluble K 1 0.4** 0.2™ 0.08m™ 0.15™ 0.22" 0.3* 0.22" -0.12m -0.31* 0.27™ 0.1m
Exchange. K 1 0.05m 0.4** 0.35* 0.44** 0.11"m 0.4* 0.44"s -.037 0.2m 0.1m
Non-Exchange. K 1 0.3* 0.03 0.3* -0.2™ 0.3* -0.37™ -0.2™ 0.26™ 0.4"
Structure K 1 -0.11m 0.13m -0.73™  0.13™ 0.001"s -0.2 0.2m 0.36"
0.C% 1 0.24m 0.12 0.24"m 0.74m 0.08™ -0.08"™ 0.18™
CEC 1 -0.13™  -0.18* 0.8* -0.27  0.33** 0.12™
EC 1 -0.13™ -0.65™ -0.16  0.21™ -0.09™
CCE% 1 0.1m -0.3™ 0.33™ -0.11™
Saturation 1 -04™ 0.63™ -0.7™
%Sand 1 -0.92*  -0.3™
Silt % 1 -0.1m
Clay % 1

CCE: Calcium Carbonate Equivalent; CEC: Cation Exchange Capacity; EC: Electrical Conductivity;
Dl gire WS 3525 pas s oy B Jloial s )0 ls e Frao o V il mhaw jo jlo poe 1

*and ** show significance of correlation coefficient at level of 5 and 1 %, ": don’t significant.
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Figure 3. Sample of X-ray diffraction of subsurface rangeland (88 no.) (a), surface agriculture (35 no.) (b) and
surface forest park (26 no.) (c) land uses
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Table 5. Quantitative value of clay minerals in some studied soils

*Clay minerals

Soil.

no Land use Chl. M. Sm. Ver. Pal. Kaol. Qu. Mix.
Surface

11 Forest Park 6 41 18 15 4 5 Tr 11

26  Subsurface 15 43 19 10 5 3 Tr 10
Forest Park

31 Surface 15 22 19 12 12 6 2 12
Agriculture

35 Surface 16 18 19 13 12 6 4 12
Agriculture
Subsurface

50 Agriculture 14 23 27 9 14 3 3 7

55 Subsurface 21 30 18 13 3 2 8
Agriculture

73 Surface 7 32 14 21 8 4 3 9
Rangeland

gg ~ Subsurface g 35 15 27 7 3 2 3
Rangeland

“Tr: Trace, Kaol: Kaolinite, Pal: Palygorskite, Verm: Vermiculite, Sm: Smectite, IlI: Illite, Chl: Chlorite.
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Abstract

Land use change is a factor that affects the loss of soil fertility such as macronutrient. Potassium (K) is
an essential macro-nutrient for the growth of plant that its distribution in soil depends on clay minerals,
manure, degree of weathering, land use type, climate condition and leaching. The purpose of this
research was an investigation of different K forms in three agricultures, rangeland and forest park land
uses in surface (0-15 cm) and subsurface (15-30 cm) depths in Oshtorninan region (Lorestan province).
Soil sampling was done in 45 points in three land use and two depths. Some soil physicochemical and
different K forms were determined in laboratory. Mineralogical study was carried out with X-ray
diffraction. Results showed that the mean contents of soluble (15.9 mgkg?), non-exchangeable (627.5
mgkg?) and structural K (3563.2 mg kg™) in the forest park and the content of exchangeable K (484
mgkg?) in the rangeland was higher than other land uses. All K forms (except structural K) were higher
in the surface soils compared to the subsurface soils. Land use had significant effects (p < 0.01) on all
K forms, but depth had no significant effect on them. Soluble K only had a positively significant
correlation with exchangeable K. Positively significant correlations between structural K with
exchangeable and non-exchangeable K were observed. Also, clay and cation exchange capacity had
positively significant relationships with exchangeable, non-exchangeable and structural K.
Mineralogical studies showed that vermiculite and smectite control the content of exchangeable K in
the rangeland and the smectite and illite are important minerals that control the non-exchangeable and
structural K in the forest park. The change in land use from rangeland to agricultural land may induces
the long-term reduction of all K forms, while the change to forest park increases soluble, non-
exchangeable and structural K forms.
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