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Figure 1- Location map of the study area
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Table 1- Mean values of selected physicochemical properties of the studied pedons

ks S a0, gy 2ly. He (d';fne.l) 70C  JCCE yClay
(Pedon) (Sail classification) (Physiographic unit)

1 Typic Haploxerepts d"‘;";;f’ 75 0.8 1.4 17 34

2 Typic Haploxerepts d"‘z";; ;‘*"’ 7.6 13 12 13 36

3 Fluventic Haploxerepts shaals cud> 76 12 12 15 37
(PP)

4 Typic Haploxerepts S5 (sigmy a8 78 1.73 0.49 11 33

(RAP)
. slaldog) (gow) cubd

5 Typic Haploxerepts (RAP) 7.6 1.65 0.45 10 29

6 Aquic Haploxerepts dl‘um(’é :;‘)“’ ) S 7.7 16 0.45 1 30

7 Typic Endoaquepts ot 2 7.8 1.8 0.6 16 19
(LL)

8 Typic Endoaguepts ”“E’L‘E‘)” y 7.9 17 058 14 18

9 Typic Endoaguepts ““‘("L‘E‘)” g 7.8 2.7 057 14 25
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Figure 2- XRD patterns of the clay fraction from B horizons. (a) PP(pedonl), (b) LL (pedon7) and (c) RAP(pedon4)
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Table 2- Clay mineralogy results of different physiographic units

s SB g 03, BS958 oy o) s (S
(Pedon) (Sail classification) (Physiographic unit) (Clay miner alogy)
. w w < — 5! < . e < -
1 Typic Haploxerepts sl aely sy )15 M:A,:Jy'lf. la,..:|5. do sl oS u.l u,:,u
(PP) Chlorite<kaolinite<mixed clays<smectite<illite
. Lold o tid S <o S < Sl <&
2 Typic Haploxerepts ol aial> 33 “’"*'_J” K A : JM]_’ AR : “Ll
(PP) kaolinite<chlorite<mixed clays+smectite<illite
3 Fluventic Haploxerepts sl el b )K ey K ]Ml? > Sy e .l WL‘
(PP) Chlorite<kaolinite<mixed clays+smectite<illite

4 Typic Haploxerepts e
5 Typic Haploxerepts ul “Bzxg;) i
6 Aquic Haploxerepts ! a&uzg:g) it
7 Typic Endoaquepts u?Lf)ol )
8 Typic Endoaguepts w(»Lf)pl )
o Typic Endoaguepts Q‘(dif)bu

dl dJB)s) 9wy Cudd

oyl < lawly do glos) + Sl ScuiJgls <cub
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‘_,._.),lf < ja.w‘s RS L;Lp(w) + S ol <;~_~J55l§ <cu
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Caid S <o, IS < bawly s slowwy +wiSowl <ol
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oIS eSS < lawly so (glow ) +giSonl <o)
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oS e gl < lawly o Gloy FaSan] <cul
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Figure 3- Formsof K in different physiographic units
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Table 3- Correlation coefficients of linear relationships between K forms and clay contents
o Jm ety (O ety I ey
(Clay) (SolubleK) (ExchangeableK) (nonexchangeableK)

U
(Clay)
Jobre el 0.36
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0.624* 0.583*

0.858™ 0.779%*

0.708* 0.702% 0.656™ 0.780*
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** Significant at the 0.01 level
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Table 4- Grouping of studied soilsin physiogr aphic units according to different forms of K and clay contents
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(PP) (RAP) (LL)
(%) Jslomo ol 0.0112° 0.00088" 0.00093"
(%Soluble K)

(A5 sty 0.040° 0.0301° 0.0325"
(%Exchangeable K)
(A) P e wamsliy 0.05132 0.0410° 0.0415°

(%Nonexchangable K)

() JS sty 1.0852 0.980° 0.939°
(%Total K)
(X)) 352 30° 18.58"

(%Clay)

55,5005 b (s gime Cglis o p> B Jlass] prdaw 1 351 (9] b diian S e B> S (ol &5 olaind,
Means followed by the same small letter in each row are not significantly different as determined through Duncan's test (P<0.05)
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Introduction: Potassium is an essential element for plant growth and its importance in agriculture is well
known. Total soil potassium reserves are generally large; although the distribution of K forms differs from soil to
soil as a function of the dominant soil clay minerals present. The objectives of the present study were: (i) the
content, forms, and distribution of K as a function of clay mineralogy in different physiographic units; (ii) to
investigate the relationship between K fractions and their physiographic units.

Materials and Methods: The study area is located in south of eastern Azarbaijan province, north of Iran.
The region stands between 37° 45' and 38° 00" N latitudes and 46° 00" and 46° 15' E longitudes. The present
climate of the region has dry and hot summers, cold and wet winters; with an average rainfall of 334 mm. soil
moisture and temperature regimes of study area are xeric and mesic, respectively. Site selection for studied
pedons was based on a reconnaissance survey from different physiographic units, namely, pedons 1, 2 and 3
located on Piedmont Plain (PP), pedons 4, 5 and 6 on Rivera Alluvial Plain (RAP) and pedons 7, 8 and 9 on Low
Lands (LL). Soils were described and classified based on soil survey manual and keys to soil taxonomy. Samples
were air dried, crushed and passed through a 2mm sieve. Particle size distribution, organic matter, Calcium
Carbonate Equivalent (CCE), pH, Electrical Conductivity (EC) and Cation Exchange Capacity (CEC) and
different forms of K (total, soluble, exchangeable and nonexchangeable) were determined. X-ray diffractograms
were obtained through a Shimadzu XRD 6000 defractometer employing a Ni-filtered CuKa radiation source
from oriented clay (40 kV, 30 mA). The content of clay minerals was estimated according to Biscaye method.

Results and Discussion: All soil samples were calcareous, calcium carbonate content was between 10 and
17%, with relatively high clay content, ranging from 18 to 36%. Soil organic carbon contents were between 0.3
to 1.9%. Land use affected the amount of organic matter so the pedons located on piedmont plain showed more
organic matter than other units. Variation in soil characteristics were considerable, which was most affected by
physiography. The variation was also especialy noticeable in clay minerals and K pools. Soluble K, ranging
from 6 to 14 mg/kg, had higher content in piedmont plain than other units. Nonexchangeable k was between 345
to 545 mg/kg and piedmont plain had higher amount because of existing more illite. Exchangeable K, ranging
between 278-416 mg/kg had highest content in piedmont plain and lowest content in river aluvia plain. The
release rate of non-exchangeable K is the result of the type and particle size of K bearing mineras and soil
conditions. The XRD data for the less than 2 pm fractions of the studied soils indicated that the soils were
similar in their clay mineralogy, mainly consisted of illite, smectite, kaolinite and chlorite, but were different in
content. Illite and smectite were higher in Piedmont Plain (PP) and Low Lands (LL) had higher content of
smectite in comparison with River Alluvial Plain (RAP) due to low drainage condition. Severa factors such as
differences in geomorphological conditions and clay mineralogy between physiographic units caused the
differences in K forms. The statistically significant relationship between clay content and most forms of k was
because of high specific surface of clays. A highly significant positive relationship between non exchangeable K
and illite content (r* = 0.81, P <0.001) suggested that these forms of K had mostly released from edge and wedge
zones of illite.

Conclusion: The relationship between K forms as a function of soil clay minerals and development can be
used to determine the K storage of soils, prediction of the K cycle and K sorption by plants. The results of this
study revealed that physiographic units, because of variation in degree of weathering, geomorphological and
topographical conditions exhibited different amount of clay minerals and so different amounts of k forms. In
fact, diversity of physiographic units, reflecting mainly on K-bearing minerals and clay content caused a
noticeable difference in content, forms and distribution of K. Piedmont plain unit which occurred on a more
stable landform position, contained a higher amount of all forms of k along with clay and illite. The statistically
significant relationship between nonexchangeable k and illite content suggested that this form of k is greatly
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influenced by the presence of illite.
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