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Figure 1. Location and land use map of study area with a scale of 1: 500000 (8).
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Figure 2. Location and geological map of study area with a scale of 1: 500000 (32).
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Table 1. Summary of descriptive statistics of soil properties in the studied area.

SaiS S ) St oo S0ke Sl Bl Wl sl e
kurtosis Skewness (6\Y Mean max min N Variable
) i ) ol
0.92™ 0.29™ 22 1.7 3.07 0.56 258 F e
Total K
(mg kg™ o LB [
7.27% 2.43% 75 270 1318 34 258 BhE) o ot
Available K
PraR |
5.37* -2.22%* 7 7.1 7.6 49 120 o
pH
(1) Jslas S 2l
-0.11* 0.45% 66 13.6 413 0.5 120 . w
CaCO;
cmol(+)/k JeslS dals b b
121% 1.03* 59 21.1 68.3 35 120 (emol(ke) 2578 s 2 2
CEC
1) JTesle
4.69% 2.09% 78 43 19.8 0.4 120 S
oM
. (L) oy
0.20™ 0.96* 79 25.9 94.8 1.6 120 o
Sand
, (1) o
0.51™ -0.61* 27 49.7 81.5 49 120
Silt
. )
-0.50 0.18™ 50 24.4 56.3 03 120 o
Clay

# NS

Ao s3 ) 50 bl e 3 ls e 5 I pme b S S T 5T

Sk k% not significant, significant at P<0.05 and P<0.01, respectively. CV: Coefficient of variance; CEC: Cation
exchange capacity; OM: Organic matter.

0T 5l ol S 5 Ko slad goi 53 oy Sl Ol —Y Jpr
Table 2. The potassium concentration in rock samples and soils that derived from them.
Sal K anls 5 0

SL el Sal K 1o s e 62k esle
. . Marl 1 . .
Basaltic andesite arl and calcareous Limestone Conglomerate Shale Parent material
sandstone
(1) K & 503 53 el ol
3.65 129 0.04 0.34 2.62 R
K concentration in rock sample
Sl
2.44 1.55 1.63 1.92 1.91 o
Mean
Jslas
1.81 1.31 1.09 1.27 1.5 . St s ol il
min
Sl K ?oncc?ntratlon
3.07 1.7 2.06 2.85 2.56 in soil (%)
max
Lo bl il
0.89 0.21 0.32 0.35 0.32 s -

Std. deviation
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Figure 3. Total potassium concentration in the studied soil.

%

Urban s,es ) skss Orchard L Forest | Pasture &,»
&l &l
Non-paddy Paddy fields
fields

...
srles

Land use type

Wl diaie GlaSs 3 o b6 oly Sl -1 K2

Figure 4. Available potassium concentration in the studied soil.
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Figure 5. Probability Spatial distribution of available potassium concentration under 160 mg/kg in the studied soil.
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Table 3. Probability percentage of soils with available potassium less than critical value and estimate their area.

(1) Colone Km’) ool (1) Jlaz!
Area Area Probability
4 168 >80
11 528 60-80
9 407 40-60
28 1330 20-40
49 2351 <20

Gt S s L pH 5 el o (Saees
SYUPH s lags )8 & ond S Ll
L ol s 208 oo pH Ll s Jls gre ()l
255 @=2/0Y, P<o/i)) i Sen IS el
o Seman Sl Bl b s b 608

woar g bodas e 0L s 5l (1=24/0Y, P<e/0))

q.
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Table 4. The correlation coefficient between total and available potassium with the some topsoil features in

distinct land uses.

Silt Clay Sand CaCO; oM CEC pH Total K
-0.06  059%  -038  Qe8** 0.5 0.48 034 0.63% Available K S
Forest
0.09 0.66%+  -0.27 0.33 -0.05 0.06 0.06 Total K n=15
0 0.26 -0.08 -0.52* 0.49* 0.24 -0.27 0.13 Available K i
Pasture
-0.19 -0.25 0.25 -0.61%* -0.19 -0.17 0.05 Total K n=19
0.24 0.29 -0.35 -0.24 0.47* 0.12 -0.36 0.45% Available K &
Orchard
0.24 029  -0.80**  -0.51* 0.43 0.66* -0.31 Total K 0220
-033  0.73%  -0.46* -0.20 0.50%* 0.65%* -0.32 -0.07 Available K S
Paddy field
0.26 0.21 -0.41% -0.13 -0.29 0.23 0.52%* Total K n=25
0.28 0.91%+  -0.83*F  _0.73*  g7**  (.89%* -0.08 0.95%* Available K Py
Non-paddy field
0.16  096** -0.77%  -085**  oge** 091**  -0.09 Total K nell
0.35 0.44% -0.42%* 0.16 0.53%* 0.36 -0.52%* 0.59%* Available K St
Urban
0.81%%  0.60%*  -0.93**  -0.34 0.27 0.51%  -0.30 Total K n=30

Parameters description is available in Table 1.
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Figure 6. Profile distribution of total (A) and available potassium (B) in study area.
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Table 5. Some soil physical, morphological and chemical properties in studied profile.

)
o CEC OM  CaCO; Clay  Silt Sand Color G S8 ooled
(cmol kg) % % % % % osb e S depth(cm) Horizon No.
Moist Dry
72 29.5 3.6 20.4 338 578 84  10YR4/1.5 10YR6.52 0-9 Ap
7.4 34.9 2.9 21.3 37 55.7 73 10YR5/1.5  10YR7/1 9-18 A/Bgl
7.5 15.6 1.8 20.1 403 576 2.1 10YR4/1 10YR7/1 18-95 2Bg2 1
75 7.4 1.1 27.7 226 647 127  10YR4.5/4  10YR6/4 95-133 3Bg3
7.4 5.1 0.8 19.9 72 236 692 10YR4/4  10YR6/2.5 +133 3Cg
7.4 112 1.5 18.4 172 587 241 10YR4/3  10YRS5.5/3 0-17 Ap
7.4 15.6 1.4 17.7 173 642 185 10YR4/3 10YR5/3 17-60 Bwl
7.6 5.2 0.3 224 113 635 252  10YR4.5/4 10YR5.573 60-142 2Bw2 )
7.5 114 0.9 21.5 336 63.1 33 10YR4.53  10YR5/3 142-167 3Bg
7.6 8.8 0.5 227 9.3 41 497  10YR4.5/4  10YR6/4 +167 4C
73 26.1 32 8.4 23 628 142  10YR4.5/3 10YR6.572 0-7 Ap
7.3 18.8 2 5.6 35.6 55 9.4 10YR4/2  10YR6.5/3 7-37 2Bw
7.5 52.5 1.3 10.4 373 584 43 10YR4/1 10YR7/2 37-104 2Bk 3
7.6 43 0.4 19.8 33 143 824  25Y4.5/4 2.5Y7/1 104-124 3Cg
7.7 2.7 0.9 13.9 525 453 2.2 2.5Y5.5/1 2.5Y6/2 +124 4Btkg
7.3 23.7 43 11.6 385 466 149 10YR4/3  10YR5/3.5 0-22 A
7.5 56 3 18.6 46 407 133 10YR5/5 10YR6/6 22-44 Btk
7.4 23 0.9 25 36.1 459 18 10YR5/6 10YR6/4 44-70 Bk 4
75 222 1.1 25.4 39.1 476 133 10YR4/3.5  10YR5/4 70-95 Btk
7.5 34.9 0.6 29.8 374 466 16 10YR5/4  10YR6.5/6 +106 Bk
6.9 18.6 9.3 3 553 423 2.4 10YR2/2  10YR2.5/2 0-20 A
7.4 31.1 1.7 252 472 436 92  10YR4.5/3  10YR5/4 20-55 Bkl 5
7.4 29.5 0.4 23.1 474 454 72 10YR5/3 10YR6/4 +55 Bk2

Parameters description is available in Table 1.
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Abstract

Background and Objectives: Potassium is one of the essential macronutrients for plants. Soil
physico-chemical properties and management practices are important to balance different forms
of potassium. Despite the undeniable role of potassium in crop plants and human, its deficiency
in agricultural land has become a worldwide problem. This study was carried out to compare
different land use effects on spatial variability of available and total potassium and to investigate
the relationships between available and total potassium with soil characteristics in selected soils
of Mazandaran province.

Materials and Methods: The study area is located between 36° 0’ and 36° 47" N, 52° 19" and
52° 5" E. A total of 258 composite surface soil samples (0-10 cm) were taken from an area of
about 5500 km” using a systematic sampling scheme. Also 5 profiles located in different land
uses were studied. The amounts of available and total potassium in each soil sample were
determined. Some soil properties including pH, calcium carbonate equivalent, organic matter,
cation exchange capacity and particle size distribution were also measured. Indicator kriging
was used to estimate the potassium deficient areas.

Results: The coefficient of variation of available potassium in the studied soil is 74 percent,
which reflects its high levels of diversity. Potassium concentration in samples of shale and
basaltic andesite rocks is more than soils that derived from them. But in other samples,
potassium concentration in the rocks is less than their soils. The highest correlation between
total and available potassium is related to non-paddy crop lands (r=0.95, P<0.01). Organic
matter and cation exchange capacity have a significant positive correlation with available
potassium in most land uses. Soils derived from various parent materials in the pastures have
more available potassium than other land uses. The highest available potassium concentration is
related to soils originating from marl in pasture land use. Probability map showed that soil
available potassium is below the critical limit for rice cropping in an area of about 700 knr’,
with a probability of more than 60 percent.

Conclusion: The results showed that surface and profile distribution of available potassium is
controlled by factors affecting the potassium availability and subsequently, management and
land use. Total potassium is affected by inherent factors such as parent materials. The
concentration of available potassium was higher in pasture soil samples with high potassium-
bearing primary minerals, organic matter and cation exchange capacity. The low values of
available potassium in paddy fields can be attributed to long term intensive rice cropping
without K-fertilization.

Keywords: Available potassium, Land use, Profile distribution, Spatial distribution, Total
potassium
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