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Table 1. General characteristics and physic-chemical properties of studied soils

O
S, Cog B e T e I - e
Classification sl Jal Sil e B
Sl Jolee Sila ay ilt  Sand i _ .
(Taxonomy, CEC oC : : ., Longitude Latitude  Soil no.
2014) EC , CCE oy PHO OO DT (m)
dSmt Clg?f 0 '
Typic 1.08 208 382 296 7.71 32,6 334 340 551226 3398740 1
Calcixerepts
Typic 084 273 166 098 7.8 306 31 374 550313 3398666 2
Xerorthents
Typic 1.02 283 335 217 762 286 30 414 546745 3401557 3
Xerorthents
Lithic 2.58 190 657 246 735 266 44 294 541144 3406144 4
Haplaquents
Calcic 2.7 26.3 498 059 746 36.6 18 454 540352 3406263 5
Haploxeralfs
Calcic 1.08 414 410 039 7.65 436 30 264 549172 3380597 6
Haploxeralfs
Calcic 1.02  46.2 59 158 7.69 426 27 304 554320 3385293 7
Haploxeralfs
Calcic 1.08 346 459 217 764 346 32 334 556623 3387913 8
Haploxeralfs
Typic 144 357 172 075 7.60 320 38.6 294 556396 3391272 9
Haploxeralfs
Typic 2.04 158 793 256 7.74 186 50 314 481821 3357678 10
Calciustepts
Typic 366 3743 428 039 757 366 274 36 493396 3353820 11
Calciustepts
Gypsic 2.82 108 351 167 7.46 126 50 374 470634 3363762 12
Calciustepts
Typic 114 273 367 108 7.63 372 24 388 573821 3366691 13
Xerorthents
Typic 0.9 438 6.65 138 787 366 36 427 576607 3389878 14
Haploxeralfs
B 1.37 3800 277 114 7.65 410 30.8 282 - - Alfisols
Mean
) 24 2120 488 189 7.62 251 402 347 - - Inceptisols
Mean
139 2547 3812 167 76 307 322 371 - - Entisols
] Mean
- 1.67 29.1 410 151 762 32 35 33 - - Mean
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Figurel. The amount of released non-exchangeable K in the studied soils using CaCl, continuous extracting
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Table 2. Potassium forms and their relative amounts in studied soils and the cumulative K release using 0.01M CaCl;
ey Alire slaJSs ol il sla S
Potassium forms/) Potassium forms (mg kgt)
ey
‘5;;” Slasl G’NTL"”‘ Sl sl g sl ;“ ‘ AM el Sl
Cumu,’_ Structural O Exch. Solution Total Structural T MMONIUM 5 ytion Soil no.
K exch. HNO; acetate
g kg™
191.7 70.4 18.4 11.1 0.06 2721 1917 804.7 303.5 17 1
2189 71.2 18.0 10.8 0.04 3323 2356 957.9 359.9 1.3 2
80.4 65.6 22.8 11.6 0.06 2770 1817 952.8 322.0 1.6 3
84.2 63.2 27.1 9.6 0.17 2934 1855 1079.1 285.3 15 4
204.4 73.8 14.1 12.0 0.18 3066 2261 804.7 372.8 45 5
320.2 715 20.9 7.6 0.03 6459 4620 1839.3 425.9 1.7 6
276.8 74.1 18.8 7.1 0.03 5118 3792 1326.1 366.3 1.6 7
175.3 69.6 17.0 13.4 0.07 2486 1729 756.7 3345 1.7 8
224.2 64.1 24.7 11.1 0.09 2818 1806 1012.3 315.8 2.4 9
114.7 66.9 18.0 15.0 0.19 2000 1337 662.4 3135 3.7 10
725 69.0 15.9 14.7 0.38 2171 1499 672.4 328.5 8.4 11
66.8 75.4 17.7 6.7 0.15 3977 2999 978.1 273.3 5.8 12
38.1 82.6 8.9 8.5 0.50 3535 2919 616.2 303.5 1.8 13
135.2 65.8 24.5 9.7 0.30 2398 2621 631.7 385.9 1.4 14
222.3 69.82 20.0 10.1 0.12 3325 2805 1062 366.8 2.22 Alfisols
Mean
111.3 70.43 175 11.8 0.20 2717 1938 779.4 304.7 4.90 Inceptisols
Mean
105.1 70.65 19.2 10.1 0.19 3140 2237 901.5 317.6 1.55 Entisols
Mean
131.0 70.2 19.1 10.6 0.11 3383.3 2395 987.4 334.3 3.1 Mean
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Table 3. Relative amounts of clay minerals in studied soils

Relative sequence of clay minerals ., sla Jl5 oo o3 Soil

no.

Kaolinite<Quartz<lllite<<Smectite<Chlorite 1
Quartz<<Illite<Smectite<<Chlorite 2
Quartz<<lllite=Illite< Smectite 3
Quartz<<Illite<Smectite<<Chlorite 4
Kaolinite=Quartz<< Smectite<Chlorite<<Illite 5
Kaolinite<<Chlorite<= Smectite<Illite 6
Quartz<<Chlorite<Illite< Smectite 7
Kaolinite<<lllite<< Smectite<Chlorite 8
Quartz<<lIllite< chlorite<= Smectite 9
Quartz<<lIllite<=Chlorite<Smectite<< Palygorskite 10
Quartz<Smectite<lllite<=Chlorite<< Palygorskite 11
Quartz <Illite<Smectite=Chlorite<<Palygorskite 12
Quartz<<Smectite<lllite<Chlorite< Palygorskite 13
Kaolinite<<Illite<Chlorite<<Smectite 14
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Table 4. Coefficient of determination and standard error of studied models for evaluating Kinetics of release of
non-exchangeable K
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Ellovich First order Parabolic Power function Zero order Soil no.
R? SE R? SE R? SE R? SE R? SE

0.95 10.02 0.74 0.32 0.75 22.04 0.84 0.18 0.56 29.09 1
0.96 11.54 0.84 0.35 0.75 28.34 0.85 0.17 055 37.8 2
0.97 1.83 0.96 0.15 0.93 2.97 0.94 0.15 0.78 5.29 3
0.96 3.3 0.91 0.23 0.8 7.59 0.88 0.12 0.63 10.46 4
0.94 5.83 0.83 0.18 0.9 7.72 0.89 0.17 0.78 11.49 5
0.98 2.98 0.92 0.23 0.89 7.47 0.93 0.21 0.7 12.16 6
0.98 11.23 0.92 0.3 0.78 33.91 0.87 0.18 057 47.19 7
0.94 9.52 0.90 0.32 0.72 21.33 0.83 0.16 052 27.91 8
0.97 9.84 0.85 0.33 0.77 26.05 0.85 0.17 0.56 35.48 9
0.96 4.47 0.83 0.23 0.82 9.24 0.89 0.1 0.65 12.67 10
0.86 7.54 0.95 0.09 0.97 341 0.98 0.11 092 573 11
0.96 3.07 0.94 0.16 0.89 4.85 0.9 012 0.76 7.24 12
0.97 2.04 0.95 0.17 0.9 3.57 0.89 0.27 0.75 5.69 13
0.97 5.58 0.85 0.32 0.77 15.99 0.86 0.18 057 22.01 14
0.95 6.34 0.88 0.24 0.83 13.89 0.89 0.16 0.66 19.3 Mean
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Table 5. Slope (b) and Intercept (a) of models used for evaluating kinetics of release of non-exchangeable K
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Elovich First order Parabulic Power function Zero order Soil no.

b a b a b a b a b a

mgkgth® mgkg! (mgkg!)! mgkglh mgkg'h? mgkg' mgkg!'h'? mgkg' (mgkg!)? mg kgt h
22.28 43.71 -0.0034 4.42 4.67 84.18 0.21 3.99 -0.15 85.25 1
28.63 45.29 -0.0051 4.54 5.95 107.72 0.21 4.23 -0.2 94.14 2
5.82 5.48 -0.0043 3.31 1.34 8.87 0.32 1.7 -0.05 25.53 3
8.71 26.87 -0.0046 3.55 1.87 42.21 0.16 3.43 -0.06 33.22 4
12.33 9.06 -0.0025 4.14 2.84 28.91 0.26 2.94 -0.1 63.02 5
78.36 52.23 -0.0048 3.87 2.57 13.98 0.39 4.96 -0.09 45.3 6
49.11 51.05 -0.0064 4.87 7.73 117.61 0.23 4.27 -0.25 121.73 7
20.24 51.88 -0.0061 4.23 4.15 89.46 0.19 4.09 -0.13 65.53 8
27.46 50.97 -0.0049 4.58 5.75 100.81 0.21 4.17 -0.19 95.65 9
10.96 38.04 -0.0032 3.85 2.38 57.07 0.15 3.76 -0.08 46.66 10
9.8 10.37 -0.0024 4.09 2.45 3.48 0.42 1.43 -0.09 58.88 11
7.44 13.95 -0.004 3.57 1.69 26.14 0.2 2.93 -0.06 33.14 12
5.81 2.05 -0.0047 3.29 1.32 7.47 0.18 1.32 -0.05 24.67 13
17.28 25.46 -0.0047 4.13 3.63 56.7 0.23 3.55 -0.12 61.02 14
34.13 40.11 -0.0049 4.30 4.45 67.91 0.25 4.00 -0.15 75.38 Alfisols
12.62 26.52 -0.0033 3.98 2.80 42.72 0.25 3.03 -0.10 55.98 Incepl‘zlseoalrs]
12.24 19.92 -0.0047 3.67 2.62 41.57 0.22 2.67 -0.09 44.39 Enl:?se(;ilr;
Mean
16.07 24.87 0 4.03 3.45 53.19 0.26 3.13 -0.12 60.98 Mean

3 -special rate at unit time
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Table 6- Correlation between (a) and (b) coefficients with soil properties

(o) . (@)
El(b) (a)_ first () first (b) . @ . ®) power power (b) zero () zero EC CEC CCE Clay Silt Sand
ovich  Elovich order parabulic  parabulic function . order order
order function
1 0805% 0383 0033* 0999** 0929%*  -0.371  0.767** -0.994** 0969** -0.468 0464  -0.607* 0.355 0207  -0.145 (b) Elovich
1 -0.359 0.700%* 0.780%** 0.967** -0.798**  0.961** -0.751** 0716** -0422 0006  -0.231 -0.111 0188  0.281 (2) Elovich
1 0197 -0367 -0397 0172  -0284 0337 0244 086" 040 0409 0281 0303 0003 (b)first order
1 0.945%*  0.830** 0294  0715%* -0.947** 0980** 0238 0476  -0.493 0.389 0199  -0.197  (a)first order
1 0.912**  -0.34  0745%% -0.998** 0979** 0436 0479  -0.609* 0.373 0193  -0.169  (b) parabulic
1 -0.655%*  0.925%* -0.891** 0.857** -0.476  0.205 -0.41 0.086 0211 0112  (a) parabulic
- ) ) - ) - (b) power
1 ogeses 0301 0287 0101 0418 0.127 0.541 0171  -0.614 ) powst
1 -0715* 0703** -0309 -0017  -0.195 0144 0277 0336 (a) power
function
1 oogper 0421 0491 0627 -0.385 0174 0196  (b) zero order
1 0302 0462  -0.557* 0.387 0135  -0.223 (8) zero
order
1 0357 0502 -0.365 0269  0.174 EC
1 -0.616* -0.85%* 395 -0.54%* cEC
1 -0.417 0.124 307 ccE
1 0176  -0.817* Clay
1 -0.434 silt
1 Sand

Wil es I sixe ao 0 ) mhaw jo wE g 0o )0 O mhaw o #
* Significant at 5% and ** 1% probability level
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Release Kinetics of non-Exchangeable Potassium Using CaCl: in Relation to
Some Properties of soils of Kohgilouye Province
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Abstract

Degree of soil evolution, type and amount of clay minerals are among the factors affecting potassium
release from the soils. The release rate of non-exchangeable K (NEK) plays a significant role in
supplying K for plants; particularly in soils that they are rich in K bearing minerals such as mica and
feldespar. Kinetics of K* release was studied by extraction with 0.01 M CaCl, in 14 surface soils of
different climatic regions of Kohgilouye Province, southwestern Iran. Mineralogical analyses revealed
that smectite, illite, chlorite and palygroskite are major clay minerals of the soils studied. The release
rate of NEK at the end of extraction (656h) was in the range of 38.1 (Typic Xerorthents) to 320 mg kg
! (Calcic Haploxeralfs). In addition, the release rate of K showed higher correlation with the properties
such as clay content, NEK, CEC as well as illite and smectite contents. The amount of K release was in
the sequence: Alfisols (222.3 mg kg1) > Inceptisols (111.3 mg kg?) > Entisols (105.0 mg kg?). Power
function, first order and parabulic diffusion equations could reasonably describe the K release kinetics.
Fit of the data to these equations indicated that K release is controlled mainly by diffusion process.

Keywords: CaCl,, Clay minerals, K release, Kinetics, Soil evolution
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