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Table 1. Location, classification, moisture and temperature regimes of studied soils.

S~ ﬁju sesb) VJ,S)

Cond 5o St guanb (m) gL sbilar Jb s
i Ll
Location Tempe rature M01'sture Classification Altitude i Longitude soil
regimes regimes Latitude
Ol | Ko oy .
- i et lT.yp‘C 1658 3314551 39R 0692015 1
Arsanjan thermic xeric Calcixererts
Ol )| Ko < .
- 7 = [ypie 1647 3303267 39R 0704798 2
Arsanjan Thermic xeric Calcixererts
o Sns s -
s i = Typic 1611 3318319 39R 0660688 3
Marvdasht Thermic xeric Haploxererts
Ol s e e .
- - D e 1941 3335356 39R 0599859 4
Sepidan Mesic xeric aploxererts
" ~ Al‘”d‘c 1219 3185612 39R 0771911 5
Fasa Thermic xeric Haploxererts
ol Ko S ol <o .
o o e - lep‘c 1078 28-39-628  54-28378 6
Darab hyperthermic ustic aplusterts
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Table 2. Physico-chemical characteristics ( 0-20 cm) of the studied soils.

N Sl esls 5 ol S
S e CEC oM Gypcjum Slac <l Wy S
-1
Total K- (dsm™)  (meq(+)/100g) . o pH Texture Clay soil
(%) A) (%) CCE
0.91 0.1 17 15 - 40 75 o 53 1
Silty lay
0.85 1.2 15 0.8 0.1 31 75 Fr o 0 39 2
Silty lay loam
0.60 1.4 14 1.6 0.2 47 7.4 oo 35 3
Clay loam
0.69 0.7 24 1.7 - 27 7.4 i 43 4
Clay
0.76 3.1 9 0.8 - 43 7.5 ¢ 30 5
Loam
0.42 1.89 13 0.7 - 48 8.7 i 52 6
Clay
(Fo sl =0 o) andllas 3, 90 GASE ) 5w 53 59 30 o SIS (pmd palie —F Jyua
Table 3. The relative amounts of minerals in soils studied (0-20 cm).
I s g
Minerals (%) S
el S8 oS S, S Sl <o S ok soil
kaolinite Quartz Palygorskite Smectite Chlorite Illite
- - 24 20 36 20 1
- - 21 23 39 17 2
6 - 20 30 23 21 3
- 11 - 57 19 13 4
- 7 20 23 30 20 5
- 10 17 17 35 21 6
Sl
1 5 17 28 30 19 oS
mean
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Table 4. Effect of zeolite and wetting and drying cycles on soluble potassium content (mg kg™).

<S5 S5 S5 dals OLs S 5 5 les e
zeolite (5%) zeolite (2.5%) zeolite (1%) Control wetting and drying Soil
65 55 55 50 Without W&D .
69 50 43 42 With W&D
65 58 49 42 Without W&D
45 35 37 35 With W&D 2
82 75 65 60 Without W&D
82 57 42 33 With W&D ’
38 34 33 30 Without W&D
38 31 30 26 With W&D 4
54 38 38 40 Without W&D
37 32 33 38 With W&D i
112 83 77 50 Without W&D
76 48 47 45 With W&D 6
69A 57B 53B 45C Without W&D Mean
58A 42B 39B 36.5B With W&D

il e Sl Oga3T b do s ) Jlex! o 53 LapSile ls e ol s dasOli Soslite g

Means followed by different letters are significantly different at P <0.01 by Duncan’s test.
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Table 5. Effect of zeolite and wetting and drying cycles on exchangeable k content (mg kg ™).

NP3 NP3 NP3 Aals OLs S 5 ks S
zeolite (5%) zeolite (2.5%) zeolite (1%) Control wetting and drying Soil
667 534 445 414 Without W&D .
701 588 498 442 With W&D
694 530 456 375 Without W&D 5
740 579 490 398 With W&D
563 383 318 250 Without W&D
605 421 360 287 With W&D 3
620 533 486 455 Without W&D 4
690 584 503 469 With W&D
593 375 319 243 Without W&D
647 415 344 263 With W&D :
633 444 381 325 Without W&D 6
692 501 426 346 With W&D
629A 467B 401C 344D Without W&D Mean
679A 515B 437C 368D With W&D
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Means followed by different letters are significantly different at P <0.01 by Duncan’s test.
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Table 6. Effect of zeolite and wetting and drying cycles on non-exchangeable potassium content (mg kg™).

S s o5 dals Odd Sisty 5 oles Sk
zeolite (5%) zeolite (2.5%) zeolite (1%) Control wetting and drying Soil

454 438 460 423 Without W&D .
470 403 412 399 With W&D

455 438 395 470 Without W&D 5
423 413 371 419 With W&D

388 356 351 323 Without W&D

291 333 331 316 With W&D :
1103 1053 975 902 Without W&D 4
1151 992 981 892 With W&D

386 373 469 524 Without W&D

338 340 443 492 With W&D 3
462 506 487 498 Without W&D

439 484 468 482 With W&D 6
541A 527A 524A 523A Without W&D Mean
519A 501A 500A 494A With W&D
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Means followed by A letter aren't significantly different at P < 0.01 by Duncan’s test.
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Abstract

Background and Objectives: Due to the large surface area and high cation exchange capacity zeolite as
an amendment of physicochemical soil characteristics can have secondary effects on the ability to use
nutrients such as potassium and changing different forms of the element and thus the cycle. However, the
addition of this compound to Vertisols mainly with high amounts in clay mineral with high capacity for k
fixation such as smectite can affect the distribution of potassium. To investigate this, the effects of adding
different amounts of the zeolite and wetting and drying treatment were studied on 6 Vertisols that were
collected from different regions of Fars province.

Materials and Methods: Based on previous soil maps, aerial photos and topographic maps of Fars
province's Vertisols were selected and some soil profiles were dug in different climatic conditions. After
description, six pedons were chosen as representative that almost all Vertisols studied in xeric moisture
regimes in the northern and central parts of the province and all of them are in great groups Haploxererts
and Calcixererts. Soils were located in the piedmont plain, plateau and lowland physiography.
Experiment was a completely randomized 3x2x4x6 factorial arrangement on surface horizons after
treatment of soils with zeolite (0, 1, 2.5 and 5%) and wetting and drying treatment. After 8 days, different
forms of potassium consisting of soluble, exchangeable and non-exchangeable forms) were determined in
the samples. Statistical analysis was done by using the software SPSS, Excel, SAS and comparison of
means was carried out using the Duncan’s test.

Results: The studied soils comprise ustic and xeric moisture regimes and mesic, thermic and hyperthemic
temperature regimes. Although the mineralogical composition of the various soils were more or less the
same, due to the different amounts of various clay minerals in different soils the amounts of different
kinds of K was very different in soils. The results showed that zeolite application can increase the
amounts of soluble and exchangeable potassium while it has no effect on non exchangeable potassium,
which could be due to the high amount of potassium in zeolite and great tendency of zeolite to absorb
potassium. Zeolite application with and without wetting and drying treatment has increased the amounts
of soluble potassium in different soils. Maximum increase was observed in soil which has the lower
amounts of smectites. Wetting and drying treatment caused significant reduction of soluble potassium in
all samples. Exchangeable K has significantly increased by the addition of zeolite. Highest concentrations
of exchangeable potassium were observed in soils with less amounts of smectite. Zeolite application has
reduced non-exchangeable potassium in soils but had different effect on soil no. 4 and has increased the
non-exchangeable potassium this indicates potassium fixation in the soils which could be due to the high
amounts of minerals capable to fix potassium. Wetting and drying treatment caused the reduction of
soluble and non-exchangeable K and increase of exchangeable K.

Conclusion: The increase of soluble K as a result of zeolite application can enhance possibility of
potassium leaching but on the other hand it is also able to prevent the leaching and fixation of K by
retention of potassium in exchangeable sites. Considering the very low amount of available potassium in
highly calcareous soils of Fars, which is the results of intensive agriculture and little or no K fertilization,
zeolite application, may be able to improve the status of potassium in these soils.
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