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Table 1. Properties of topography of the profiles positions.
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Table 2. Selected physical and chemical characteristics of the studied soils.

o e o _,~l>=5 ” oS b S wf whb N
Clay St Sand <%= 5% St S U eS
CEC CCE oc EC pH (Cl:n) Horizon Profile
/ . / cmol Kg'! . . dSm’!

41 23 36 228 23 1.24 0.23 8.3 0-15 Ap

1
46 34 22 23.3 33 0.81 0.18 8.3 15-61 Bk,
37 38 25 223 13 2.30 0.35 8.2 0-20 Ap
43 30 27 23.8 18 2.00 027 8.3 20-50 Bk, ’
26 42 32 20.1 34 1.40 0.29 8.0 0-25 Ap
41 35 24 21.6 53 0.85 021 8.3 25-60 Bk, ’
38 38 24 229 30 2.84 027 7.8 0-15 Ap

4
45 34 21 25.1 32 1.46 0.37 7.6 15-60 Bk,
34 41 25 21.3 31 1.48 0.25 8.2 0-25 Ap
46 32 22 224 47 0.89 0.26 8.3 25-70 Bk, i
26 44 30 19.1 27 0.81 0.22 7.4 0-20 A 6
34> 370 29° 21.4° 26° 1.67° 0.26" 7.98" b 1 Sk

Average of Surface horizon

44° 33° 23° 23.2° 37° 1.20° 0.25° 8.20° A G Sl

Average of subsurface horizon

ol Ao 33 0 Sz mlans s ttest Os03l bl 2 sl sl om0l Sosline oy = S5y 8 6l

Different letter for each properties indicate significant difference according to t-test at probability level of 5 percent.
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Table 3. Forms of potassium in the studied soil (mg kg™”).

SIS L ol

3550l Dl ol

e ' ' J gl il A
Non-Exchangeable cglxc ciﬁfr?%il\grlitge arf:::};?grgne ;Zlett};l te Soluble Horizon Profile
1037 11 131 3.7 Ap
897 6 67 1.5 By 1
1552 31 298 13.7 Ap
1371 18 199 6.1 By ?
1214 20 181 7.0 Ap
810 12 52 3.7 B, ’
1474 30 241 12.6 Ap
1389 14 123 5.9 B, *
1269 23 200 9.2 Ap
1096 16 120 48 B, .
1383 28 239 10.4 A 6
1321° 24° 215° 9.4 e 3 Sl
Average of Surface horizon
1113 13° 112° 4.4 S 38 Sl

Average of subsurface horizon
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Different letter for each properties indicate significant difference according to t-test at probability level of 5 percent.
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Table 4. The mean comparisons of K quantity- intensity parameters.

K
Kx; Kx, AR’ AK’ 1P BC 1,0.5 st{?
(mmol kg")  (mmol kg™) (mmol L™)** (mmol kg')  ((mmol kg")/ (mmol L™)™) Profile
Q;Ja.u L;él
Surface horizon
2.18f 0.10° 0.048 ° 1.17°¢ 24.61¢ 1
6.18° 0.23° 0.049° 1.44° 29.54° 2
3.88° 0.91° 0.036¢ 0.91¢ 25.07¢ 3
4.89°¢ 1.19% 0.057° 1.27° 2243°¢ 4
4.82¢ 239° 0.014° 0.52° 36.79° 5
6.02° 1.47° 0.012° 0.34° 28.84° 6
JLaanl
Subsurface horizon
1.60° 0.40° 0.002° 0.13% 57.04° 1
425° 0.51° 0.020° 0.83° 41.70¢ 2
1.20¢ 0.43° 0.004° 0.15° 40.89¢ 3
3.09° 0.79° 0.003° 0.18° 54.70° 4
3.07° 1.06* 0.002°¢ 0.10¢ 45.97° 5
. e 3 S5
A A A A
4.66 1.04 0.036 0.94 27.88 Average of Surface
horizon
B B B B A JL’J L;e. \J‘:‘<”l’:"
2.64 0.63 0.031 0.27 48.06 Average of subsurface
horizon

dolss Jl 3 alty Eolld s AR U sl AR il (5 3L il b 5 PBCE
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PBCX: potential buffering capacity. AK": labile K. AR’: potassium activity ratio at equilibrium.

Kx;: the difficulty available K which calculated from the difference of intercept of total equation and intercept of the
linear part of the equation.

Kx,: the difficulty available K which calculated from the difference AK” and K extracted by ammonium acetate.
Different lowercase letters indicate significant differences for each horizon according to Duncan test at probability
level of 5 percent.

Different capital letters indicate significant differences according to t-test at probability level of 5 percent.
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Abstract

Background and Objectives: Spatial variability of soil properties is related to environmental
factors such as climate, slope position, topography, slope gradient, elevation, parent material
and vegetation. Topography variability and soil formation cause the significant differences in
soil characteristics in a hillslope. Topography affects the amount of nutrients, including
potassium (K) in the soil. Therefore, knowledge of variability in soil K availability to achieve
better production and sustainable management is essential. The relationship of quantity-
intensity (Q/I) offers a relatively full of soil K status. The present study was to evaluate the
effect of topography on K quantity- intensity parameters using the six horizons in both depths
on a sequence in Shahrekord plain.

Materials and Methods: Soil samples were air dried, to pass a 2 mm sieve and then, selected
physical and chemical properties of soil were measured by laboratory standard methods. In
these samples Q/I parameters including activity ratio at equilibrium (AR"), labile K (AK"),
potential buffering capacity (PBCX) and hardly exchangeable K (Kx) also K forms were
determined.

Results: The results showed that the effect of topography on K quantity- intensity parameters in
both depths was significant (P<0.05). The K activity ratio in the surface soils ranged from
0.012-0.057 (mmol L™")**. The labile K surface soil ranged from 1.46-0.34 (mmol kg"). K
potential buffering capacity was 36.79-22.54 (mmol kg™) / (mmol L™)*? in the surface horizons.
The hardly exchangeable K (Kx) varied in soils surface 2.39-0.10 (mmol kg™). In soils located
on the lower slope, the amount AK® (0.90-1.46 mmol kg™) and AR (0.035-0.055 mmol L™)*?
higher than the soil located at upper slope (AK® in the range of 0.34-0.53 (mmol kg™) and AR"
with a range of 0.011-0.014 mmol L™)*”, respectively. But PBC* and AR" have different values
at different slopes. Study the correlation between Q/I parameters and soil properties suggested
that correlation was observed between AR’ with organic carbon in surface layers (r=0.74*%),
CEC (r=0.78**) and clay (r=0.62**). Correlation between AK’ and CEC (r=0.80**) and clay
(r=0.66**) was also significant. In subsoil horizon significant correlation was found between
PBC" with CEC (r=0.56*) and clay (r=0.70**); between AK’ with exchangeable K (r=0.83*%)
and organic carbon (r=0.89%%),

Conclusion: The results showed that topography caused changes in the soil properties,
especially clay, organic carbon and CEC, therefore, can affect the quantity-intensity potassium.

Keywords: Potassium forms, Quantity-intensity parameters, Topography
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