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Table 1. Physical and chemical characteristics of the soils studied in the Iranshahr city.

Colda G by (.?.‘JSQLJ.JS oS ) osled
< S 31 Jsls oLl Jslas i o - ol
S S J: : J' O (Clay)  sily)  (Sand (Depth
P
EC ) CEC SP CaCos (00) (%) (%) (%) cm oil
ds m" (cmol kg™ (%) (%) (%) number
0.3 7.9 72 329 26.5 0.6 11 13 76 0-30 1
0.3 8.1 73 307 35 1.6 15 17 68 0-30 2
0.3 8.9 73 369 28 12 12 22 66 0-30 3 >
Lemon
0.2 8.1 73 405 39.5 0.7 15 29 56 0-30 4
0.4 9.3 73 365 34 12 11 7 83 0-30 5
0.4 9.1 72 333 225 12 16 22 62 0-30 1
0.4 8.8 7.1 336 20 1.0 15 20 65 0-30 2
=
0.2 9.6 74 329 33 1.0 11 17 71 0-30 3 JEA
Orange
0.3 10.5 74 35.1 37 1.0 14 28 58 0-30 4
0.3 7.7 7.1 297 15 1.6 12 24 64 0-30 5
0.4 8.8 7.0 365 19.5 12 15 30 56 0-30 1
0.5 9.2 73 524 275 12 12 13 75 0-30 2
0.3 8.5 72 375 20 1.1 11 20 69 0-30 3
0.2 8.9 7.1 292 38.5 0.9 14 26 60 0-30 4 R
0.3 8.2 7.0 31 25 1.0 12 14 74 0-30 5 w
[T
0.2 9.9 72 327 25.5 12 15 16 69 0-30 6 Lemon
03 74 72 305 21 0.7 13 18 70 0-30 7 Omani
0.3 7.6 72 376 38 0.9 12 15 73 0-30 8
0.3 7.7 73 38.1 36.5 1.1 17 32 51 0-30 9
0.2 9.1 72 288 31.5 12 14 15 71 0-30 10
S
0.2 7.4 7.0 2838 15 0.6 11 7 51 :
Minimum
0.5 10.5 74 524 39.5 1.6 17 32 83
Maximum
LSl
0.3 7.3 72 333 28.6 1.0 14 20 66 o
Average

OC: Organic carbon, SP: Saturation percent, CEC: Cation exchange capacity, EC: Electrical conductivity.
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Table 2. Physical and chemical properties of soils studied in the Khash city.

B Ol s anlae 350 GLSE plesd 5 (S50 sla Sy Y Jod

Colda SEREGNN b, ol S oS osled
. o < o Cand
S S S slS gLl [e9Y (.....15 | S
o e pH & el . (Clay)  (Sil)  (Sand)  (Depth)
EC ) CEC ) SP CaCos (00) (%) (%) (%) cm Soil
ds m" (cmol kg ™) (%) (%) (%) number
0.7 7.9 7.1 35.8 26.3 1.2 19 20 61 0-30 1
0.2 8.5 7.1 43.2 26.0 1.3 17 26 57 0-30 2
0.2 8.5 7.1 354 24.0 1.2 15 15 70 0-30 3 4
Lemon
0.1 7.2 7.0 27.6 20.5 1.1 11 8 81 0-30 4
0.2 8.1 7.1 30.2 26.4 1.1 11 19 70 0-30 5
0.2 7.9 7.1 36.7 9.5 1.1 21 27 52 0-30 1
0.1 9.1 7.1 32.1 36.5 1.0 10 12 77 0-30 2
Js
0.3 9.6 7.4 34.6 18.5 1.4 13 16 71 0-30 3 o
range
0.2 7.0 7.2 353 19.5 1.1 11 18 70 0-30 4 £
0.2 8.8 7.3 32.6 27.0 1.2 12 26 60 0-30 5
LaS
0.1 7.0 7.0 27.6 9.5 1.0 10 8 52 i
Minimum
0.7 9.6 74 432 36.5 1.4 21 27 81 =
Maximum
0.2 8.3 7.1 343 11.7 1.2 14 19 67 ok
Average

OC: Organic carbon, SP: Saturation percent, CEC: Cation exchange capacity, EC: Electrical conductivity.
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Table 3. Distribution of potassium-shaped forms in studied soils in the Iranshahr city.

el sl JS2 el sla JS2
Potassium forms (%) Potassium forms (mg kg™")
) oslas
Sl blg Sl dgew g glele PEAF G gn 9 P
Structural Non-exch Exch Solut Total Structural Non- Exch  Solut (Depth) il
exch cm 01
number
95.8 3.8 1.2 0.0 9958 9540 387 137 15.5 0-30 1
95.0 2.8 2.0 0.2 10861 10552 309 220 20.4 0-30 2
97.1 1.4 1.4 0.1 9245 9707 286 130 6.8 0-30 3 >
Lemon
95.8 2.9 1.3 0.0 9999 8995 177 122 1.4 0-30 4
96.1 2.5 1.2 0.0 12871 12537 334 157 4.8 0-30 5
94.7 33 1.9 0.1 11292 5709 380 215 10.5 0-30 1
94.7 3.1 2.5 0.1 12189 11801 388 315 6.9 0-30 2
=
95.1 2.9 1.9 0.1 12225 11751 362 238 6.2 0-30 3 JEA
Orange
93.9 32 2.8 0.1 10646 11626 347 301 6.7 0-30 4
96.5 2.0 1.5 0.0 11902 12441 246 187 4.2 0-30 5
95.6 2.9 1.4 0.1 10933 10608 324 155 5.7 0-30 1
95.9 2.7 1.2 0.1 11507 11193 313 141 15.1 0-30 2
96.3 1.7 2.0 0.1 9999 9821 292 194 7.5 0-30 3
95.4 3.1 1.4 0.1 11112 10767 345 165 6.6 0-30 4
96.7 3.0 1.3 0.1 10933 10600 332 150 9.5 0-30 5 les sad
93.7 35 27 0.1 8420 8118 301 232 40 0-30 6 Lemon
Omani
95.1 2.8 2.0 0.0 10358 10060 298 208 16.7 0-30 7
95.5 2.5 1.9 0.1 11902 11575 306 228 9.9 0-30 8
95.5 2.7 1.7 0.0 10538 10251 286 186 4 0-30 9
96.6 2.0 1.3 0.1 14200 13987 293 198 14.2 0-30 10
LaS
93.7 1.4 1.2 0.1 8420 5709 177 122 1.4 -
Minimum
96.7 3.8 2.8 0.2 14200 13987 388 315 20.4 S
Maximum
Sk
95.2 2.9 1.7 0.1 11054 10582 315 194 10.9 T
Average

Solut: Solution, Exch: Exchangeable, Non-exch: Non-exchangeable.
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Table 4. Distribution of potassium-shaped forms in the soils studied in the Khash city.

el e g el sl S
Potassium forms (%) Potassium forms (mg kg™")
ol
Sl Bl b e S Sl bl b e d“’h Sl
Structural Non-exch Exch Solut Total Structural ~ Non-exch  Exch  Solut (D:s]t ) Soil
number
95.4 2.9 1.8 0.1 10035 9735 300 182 143 0-30 1
95.2 3.1 1.5 0.1 9892 9585 307 152 12.0 0-30 2
96.7 1.2 1.2 0.1 13123 12814 306 161 12.6 0-30 3 >
Lemon
96.1 2.8 1.1 0.1 11938 11600 343 129 5.7 0-30 4
96.3 33 1.3 0.1 11399 5412 387 157 10.3 0-30 5
94.8 3.6 1.5 0.1 13625 10686 502 216 6.3 0-30 1
96.7 2.1 1.0 0.1 13805 12441 293 141 13.1 0-30 2
=
95.1 2.7 1.2 0.1 12871 14085 360 273 10.0 0-30 3 JEA
Orange
94.4 34 1.2 0.1 12728 13198 439 271 10.9 0-30 4
94.6 32 2.1 0.1 12117 12288 398 259 6.4 0-30 5
LaS
94.4 1.2 1.1 0.1 9892 5412 293 129 5.7 i
Minimum
96.7 3.6 2.1 0.1 13850 14085 439 273 14.3
Maximum
oSl
95.5 2.8 1.4 0.1 13440 11184 364 194 10.1
Average

Solut: Solution, Exch: Exchangeable, Non-exch: Non-exchangeable.
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Abstract

Background and Objectives: Potassium occurs in soils in various forms. The behavior of
potassium in soil can be difficult due to its interaction with the intrinsic properties of the soil.
Although most soils contain large quantities of potassium, but most soils are not able to provide
proper amounts for plant nutrition, so that the equilibrium reactions occurring between different
forms of potassium have a profound effect on potassium nutrition. This research was carried out
with the aim of investigating the relationship between different forms of potassium (soluble,
exchangeable, non- exchangeable and construction) with physical and chemical properties of soils in
citrus areas of Iranshahr and Khash towns in Sistan and Baluchestan province.

Materials and Methods: First, according to previous studies, 30 samples of soils in Iranshahr and
Khash towns with different characteristics. Then samplings were taken from depths of 0 to 30 cm.
Physical and chemical properties of soil and various forms of potassium (soluble, exchangeable,
non- exchangeable and construction) with total potassium were measured and relationship between
different forms of potassium with each other and physical and chemical properties of soil were
investigated.

Results: Soils were in general light in texture, non-saline and calcareous. Organic carbon values in
soils ranged from 0.6 to 1.6 percent, cation exchange capacity ranged from 7.0 to 10.5 centimoles
per kilogram, and the pH ranged from 7.0 to 7.4. The amounts of different forms of potassium in the
city of Iranshahr, potassium soluble ranged from 1.4 to 20.4, exchangeable from 122 to 315,
non- exchangeable from 177 to 388, construction from 5709 to 13987 and a total 8420 to 14200
mg kg™ soil. In Khash city, potassium soluble ranged from 5.7 to 14.3, exchangeable from 129 to
273, non- exchangeable from 293 to 493, construction from 5412 to 14085 and a total 9892 to 13850
mg kg™ soil. Correlation test showed that there was a significant positive correlation between soluble
potassium and sand (r=0.5%) and negative correlation with silt (r= -0.5%). There was a significant
positive correlation between exchangeable potassium and organic matter (r=0.7%), significant
positive correlation with clay (r=0.5%*) and significant positive correlation with cation exchange
capacity (r=0.7*). Between non- exchangeable potassium and calcium carbonate there was a
significant negative correlation (r= -0.8%). Significant positive relationships among various fractions
of soil K indicated existence of a dynamic equilibrium between different forms of K.

Conclusion: The amount of potassium available in the plant (soluble, exchangeable, non-
exchangeable potassium) is good in citrus growing areas in Sistan and Balouchestan province of
Iranshahr and Khash, and therefore does not require potassium fertilizers in these two regions.

Keywords: Citrus, Potassium forms, Sistan and Balouchestan province, Soil physical and chemical
properties
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