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Article Info ABSTRACT
Avrticle type: Background and Obijectives: The soil characteristics of each region are
Full Length Research Paper  affected by the topography factor. This factor has direct and indirect effects
on the physicochemical properties of soil and even nutrient concentrations.
Article history: Potassium is one of t_he most important elements ir] plant'nutrition anq .is
Received: 08.26.2022 the second major nutrient absorbed by plants. Potassium exists in the soil in
Revised: 02.14.2023 four forms, including soluble, exchangeable, non-exchangeable and
Accepted: 02.19.2023 structural. Many studies conducted on different potassium forms in relation
with mineralogy, soil characteristics and classification, climate, and
especially topography, but investigating the effect of different

Keywords: physiographic units and different levels of classification had been
Classification levels, neglected. Therefore, this study was aimed to investigate the effect of
gOF?SS'Ulmt_formS' different levels of classification and topography (physiographic units) on
o1l evolution,

the potassium status of Sepidan soils in Fars province.
Topography

Materials and Methods: In order to investigate the effect of topography
on the potassium status of Sepidan soils in Fars province, toposequence
was applied in Sepidan region of Fars province. After digging and
describing the selected profiles in each identified physiographic unit,
samples were taken and physical and chemical properties of soils were
measured by conventional methods. The different forms of potassium were
measured by summary method; and using SPSS16 statistical software and
LSD statistical test, the significance of differences in the amount of
different forms of potassium were determined at different classification
levels and different physiographic units.

Results: Investigation of studied pedons showed that soils were classified
as Entisols, Inceptisols and Alfisols based on 2014 taxonomy classification
system. Three suborders, four great groups and subgroups were identified.
In the study area, soluble, exchangeable, non-exchangeable, structural and
total potassium had a mean of 0.96, 279, 510, 3792 and 4583 mg kg™,
respectively. The mean of soluble, exchangeable, non-exchangeable,
structural forms and total potassium related to different physiographic units
were reported 0.73, 421, 1360, 1405, 15833 mg kg™ in the colluvial-
alluvial fan, 1.21, 236, 565, 2803 and 3603 in piedmont plain, 0.76, 352,
436, 2071, 2860 mg kg™ in flood plain, 0.73, 270, 372, 2249, 2893 mg kg™
in river terrace, 0.91, 321, 656, 2541, 3520 mg kg™ in alluvial plain and
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1.17, 172, 88, 2292, 2554 mg kg, respectively. Total potassium and also
different forms of potassium except soluble potassium in different
physiographic units were significantly different from each other (P<0.05).
In relation to the effect of different classification levels, there were
significant differences (P<0.05) between exchange and non-exchange
forms in all the studied levels

Conclusion: The present study showed that topography in the form of
different physiographic units by controlling the amount of humidity,
received sunlight and also the speed of weathering lead to differences in
physicochemical properties and classification of soil. The set of these
factors led to observe significant differences in the amount of different
forms of potassium in different physiographic units. Due to the lack of
application of very significant differences in different classification levels
up to the subgroup level, it is suggested that for having better monitoring of
the potassium element to obtain sustainable agriculture, at least the
classification of soils at the family level should be performed so that the
differences are better be understood. Also, it is worth mentioning that the
type of parent material, climate, topography and other environmental
conditions can affect the accuracy of the study in different areas, which
should not be neglected when choosing the accuracy of the study.
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Table 1. Physicochemical properties of studied soil profiles and their classification based on taxonomy 2014 (32).

G o o s JJ,S = = e
F e Y gy sand s O et Lpsos S e
Horizon oy Textural class o o o 0.C CCE CEC EC pH
(@3] (@3] (cmoly.kg™h) (ds/m™
\ s /Profile 1: Typic Haploxerepts
#1552 52 =15/ Physiographic unit: Colluvial-alluvial fan / s Ji- J& 5550 o505
A 0-22 Clay loam 27.80 23.00 49.20 2.53 22.32 18.74 0.47 73
Bw 22-45  Siltyclayloam  36.70 1950 43.80 0.58 20.90 20.46 043 7.37
C 45-80 Clay loam 36.70 23.00 4030 058 19.33 224 0.40 7.36
¥ ¢St/ Profile 2: Typic Haploxerepts
S 558 A1,/ Physiographic unit: Piedmont plain / glawls c.is
Ap 0-15 Loam 2420 3370 4210 2.53 36.66 17.66 0.69 7.6
Bw 15-35 Clay loam 2780 2480 47.40 1.07 44,18 15.04 0.53 7.22
Cr 35-65 Clay loam 33.10 30.10 36.80 0.78 29.14 19.10 0.56 7.25
¥ ¢S/ Profile 3: Mollic Haploxeralfs
S 558 A1,/ Physiographic unit: Alluvial plain/ s, cis
A 0-15 Clay loam 2780 2480 47.40 1.65 26.32 17.20 0.47 7.34
Bt 15-45 Clay loam 36.70 21.20 4210 0.87 15.50 22.46 0.39 7.37
Cr 45-80 Clay loam 3310 2840 3850 0.87 15.50 18..28 0.41 7.39
¢ ¢,/ Profile 4: Typic Haploxerepts
S 55 415/ Physiographic unit: Flood plain/ S s
A 0-15 Clay loam 2780 4260 2960 292 3243 20.44 0.57 7.35
Bw 15-40 Loam 26.00 4300 3100 0.78 53.58 16.56 0.40 7.51
C 40-65 Clay loam 2780 4080 3140 0.39 52.64 14.68 043 7.34
0 #,S=/ Profile 5: Typic Haploxerepts
S 55 415/ Physiographic unit: River trace/ glalss, ol 5
A 0-15 Loam 2240 3370 43.90 1.17 46.06 14.44 0.46 7.28
Bw 15-40 Clay loam 2780 30.10 4210 0.39 38.54 15.68 0.35 7.30
C 40-85 Clay loam 3490 2660 3850 0.39 38.54 19.22 0.33 7.40
A ‘CJJL;'- / Profile 6: Typic Calcixerepts
S 5253 A=,/ Physiographic unit: Alluvial plain/ s, <55
Ap 0-23 Loam 26.00 3550 3850 0.97 29.84 16.98 0.52 7.48
Bk 23-45 Loam 26.00 3550 38.50 0.48 54.28 15.56 0.46 7.34
C 45-85 Clay loam 2780 39.10 33.10 0.29 50.29 16.42 0.40 7.29
v ¢,/ Profile 7: Typic Calcixerepts
S8 5153 A=,/ Physiographic unit: Hill/ «5
Ap 0-20 Loam 26.00 3190 42.10 0.48 58.51 14.26 0.40 7.39
Bk1 20-60 Clay loam 2780 23.00 49.20 0.19 55.69 15.48 0.30 7.32
Bk2 60-100 Clay loam 3140 30.10 38.50 0.25 59.69 17.26 0.32 7.37
C 100-130 Clay loam 29.60 3550 34.90 0.05 59.69 15.9 0.26 7.45
A gosSty Profile 8: Typic Xerorthents
S8 5553 A=15/ Physiographic unit: Hill/ «5
A 0-25 Sandy loam 18.90 56.90 24.20 0.39 60.16 10.23 0.42 7.36
C1 25-60 Loam 18.90 43.00 38.10 0.19 68.86 9.53 0.39 7.36
C2 60-110 Sandy loam 17.10 57.20 25.70 0.05 68.58 8.64 0.28 7.40
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Table 2. Potassium forms contents and their relative percentage in relation with topography.

S by gls JSC3
Soil potassium forms

Il ol P ly P ey Sl ey F ez
Soluble Echxangeable Non-exchangeable Structural Total
potassium potassium potassium potassium potassium
SIS (s A053) p SIS 1 08 oo
Physiographic unit mg kg™ (relative percentage)

4xeS 0.64 380 1120 3663 5600

sl ol Minimum (0.003) (1.91) (5.74) (65.42) (100)
dgjj_dw [T 0.78 456 11480 20491 22400

) i 0.011 8.14 26.43 92.30 100
Colluvial-alluvial ~ Maximum (0.011) (8.14) (26.43) (92.30) (100)
fan oSke 0.73 421 1360 14051 15833
Mean (0.006) (4.00) (12.93) (83.06) (100)

€S 1.17 200 372 2334 3320

Minimum (0.032) (5.41) (9.79) (70.33) (100)

Slawls ook LU 1.28 304 680 3220 3800
Piedmont plain  Maximum (0.035) (9.16) (20.48) (84.76) (100)
oSl 121 236 565 2803 3606

Mean (0.033) (6.66) (15.89) (77.42) (100)

4xeS 0.78 236 168 1633 2060

Minimum (0.017) (7.38) (7.88) (62.69) (100)

Sy i3 Lo 117 428 1200 3226 4660
Alluvial plain Maximum (0.038) (12.52) (27.29) (84.71) (100)
oSl 0.91 321 656 2541 3520

Mean (0.028) (9.43) (16.41) (74.13) (100)

€S 0.64 258 240 1913 2660

Minimum (0.023) (9.15) (8.51) (61.71) (100)

e s Lo 0.88 466 720 2321 3100
Flood plain Maximum (0.029) (15.03) (23.23) (82.32) (100)
oSl 0.76 352 436 2071 2860

Mean (0.027) (12.22) (14.94) (72.81) (100)

4peS 0.64 244 312 2037 2660

Minimum (0.023) (7.58) (11.73) (76.59) (100)

Gloltsg, ol 5 Lol 0.78 310 432 2543 3220
River trace Maximum (0.029) (11.65) (13.42) (78.98) (100)
;;:fi\ff 0.73 270 372 2249 2893

Mean (0.26) (9.48) (12.81) (77.68) (100)

S 0.39 164 68 726 960

Minimum (0.008) (3.60) (1.75) (75.56) (100)

45 Al 3.90 192 128 4567 4860

Hill Maximum (0.210) (17.08) (8.00) (94.63) (100)
(;:-—<;L:" 117 172 88 2292 2556

Mean (0.067) 9.62) (4.75) (85.56) (100)

4seS 0.39 164 68.00 726 960

Minimum (0.004) (1.92) (1.75) (61.71) (100)
Sllas ailas el 3.90 466 1480 20491 22400
Study area Maximum (0.210) (17.08) (27.29) (94.63) (100)
g,n-@f 0.96 279 510 3792 4583

Mean (0.037) (8.84) (12.06) (79.07) (100)
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Figure 2. Different K forms comparison in relation with physiographic units. Means followed by different
letters are significantly different at P<0.05.
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Figure 3. Different K forms comparison in relation with classification levels (order). Means followed by
different letters are significantly different at P<0.05.
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Figure 4. Different K forms comparison in relation with classification levels (suborder). Means followed by
different letters are significantly different at P<0.05.
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Figure 5. Different K forms comparison in relation with classification levels (great groups). Means followed by
different letters are significantly different at P<0.05.
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Figure 6. Different K forms comparison in relation with classification levels (subgroups). Means followed by
different letters are significantly different at P<0.05.
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