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SUMMARY

Effects of regular K fertilization and liming oneteasily extractable K content of a Haplic phaeoseiindetermined in 0.01 M Cagl
and AL (traditional method in Hungary) were exandirie the B1740 type of the National Uniformed Lohegrm Fertilization Experiments
at Karcag.

Close correlation (r=0.95) was found between tifd 0 CaC} and ammonium lactate - acetic acid (AL) extraadblcontents of
soils.

K fertilization increased the amount of 0.01 M Caélid AL extractable K significantly. Liming had féifent effects on the amounts of
K extracted by these two methods. Liming increabedamount of AL-K and decreased the amount of EECCaCl extractable K was in
close correlation with the relative amount of exaeable K content of the soil (K%) and the agrormokhbalance. The results of regression
analysis confirmed that the Ca characterized K% and the AL-K related to theab® amount of exchangeable K.

On the basis of the presented results it can lhedsthat the 0.01 M CagLlis able to detect not just the increase of easityactable K
caused by fertilization and liming but the changifighe rate of the relative amount of exchange#ble

INTRODUCTION

The environmentally conscious and site-specificriaot management is an important objective of the
advanced agriculture. Therefore we have to knowetimly available nutrient content of soils. Thaditional
extractant of Hungary is the ammonium lactate aaatid (AL) (Egnér et al., 1960).

Houba et al. (19903uggested to use the 0.01 M Caéttractant to determine the easily available art®oun
of macro and some micro-nutrienfshe research project on this topic is started iresd European countries
(Baier & Baierova, 1997; Fotyma et al., 1996; 1998)d also in Hungary at the Department of Agrimalt
Chemistry, Agricultural University of Debrecen (Llgc2006; Loch et al., 1995; Jaszberényi et al. 419®buba
etal., 1991).

Advantages of this method were summarized by Hedlad (1991) and Loch (2006) as follows:

- dilute salt solution has moderate solving anderchanging effects,

- Ca content of the extractant is similar to thecGacentration of soil solutions,

- the extracted solution can be filtered easily,

- several nutrients are well measurable (N, P, &@artain microelements),

- easily soluble and oxidizable organic N, P arfdr&s are also measurable in the extraction.

The 0.01 M CaGlextractant is also suitable for characterizinguggy of soils. Loch et al. (1997) found
medium or close (r = 0.7-0.8) correlation betwednahd CaCJ extractable K in 633 samples. The relationship
depended on the carbonate content of soils.

According to our previous researches it can beedt#itat the K content extracted by AL dependedhen t
texture and pH values of soils, while the GaKldidn't change as an effect of soil parametersr{&né et al.,
2009).

Jaszberényi et al. (1994) found significant close=(0.914) correlation between the Ca&l and the
agronomic K balance (fertilizer K- K uptake of pighin a Hungarian long-term fertilization experime

Zsigrai et al. (2008) studied the effects of loagt fertilization and liming on the AL-K content tife soil
in the National Uniformed Long-Term Fertilizatiorxfieriments at Karcag. They found that liming deseeh
the average amount of AL-K.

The aims of the presented research were to exattmneffects of regular K fertilization and limingy ¢he
amounts of CaGIK, AL-K and extractable K and to study the relascamong AL-K, CaGiK and extractable
K.

MATERIALS AND METHODS
The B17 variant of the National Uniformed Long-TeRertilization Experiments was established in autum
of 1967 by uniform directives at the trial sitetbé Karcag Research Institute. The arrangemerteo$mnall-plot

field experiment is split-plot with four replicatis. The sequence in the crop rotation was the samié of the
ten completed cycles: winter wheat—-maize—maize-evintheat. The fertilization treatments are sumneakrin
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Table 1. As the data show, the number of treatmentsitogether twenty: combinations of 3 nitroge8-,
phosphorus-, and 2 potassium doses, completed dycdhtrol treatment and by a;MK, treatment with
increased doses.

Table 1.
Fertilizer doses applied in the B17 experiment (kppa™) (Karcag, 1971-2007)
Cycle 2-5 Cycle 6-10
Treatments N b K N b P
NoPoKo - - - - - -
N1PoKo 50 - - 100 - -
N1P:1Ko 50 21.8 - 100 26.2 -
N1P.Ko 50 436 - 100| 523 -
N2PoKo 100 - - 150 - -
N2PKo 100 | 21.8| - 150| 26.2 -
N2P.Ko 100 43.6 - 150 52.3 -
N3PoKo 150 — - 200 - —
N3P:1Ko 150 21.8 - 200 26.2 -
N3PKo 150 | 436| - 200 523 -
N1PoK 1 50 - 83| 100 - 83/166
N:PK; 50 21.8| 83| 100 26.2 83/16p
N1P.K; 50 43.6 | 83 100 52.3 83/16p
N2PoK 100 — 83 150 - 83/166
N2P1K1 100 21.8| 83 150 26.4 83/166
N2PK 100 | 43.6| 83| 150 52.3 83/16p
N3PoK 1 150 - 83| 200 - 83/16¢
N3PKy 150 | 21.8| 83| 200 26.2 83/16p
N3P.K4 150 43.6| 83 200 52.3 83/166
N4PsK> 200 | 65.4| 83| 250 78.5  83/207

* Remark: 83 kg-hafor winter wheat; 166 and 207 kg-hior maize

After the harvest of winter wheat grown in the 2@attd 32nd years of the experiment 14.5 and 11h@8 of
lime was used on the plots of replications | ahdréspectively.

The soil of the experimental site is a Luvic Phasoswvith loamy clay texture, solonetzic in the deepe
layers. The parent material is infusion loess. @dpsoil is slightly acidic; below 40 cm the soildalcareous.
The soil is moderately supplied with N, poorly wiRhand moderately with K.

Soil samples were taken in 2007 from 20 pointsaaheplot, from the 0—20 cm soil layer after thevieat of
winter wheat. We measured the 0.01 mol*d@aCl solution (0.01 M CaG) extractable K content of soil
(Houba et al., 1990) with a flame emission spedtodpmeter at the laboratory of the Department afi@dtural
Chemistry and Soil Scienc&he samples were also analysed in the Central badmyr of the Karcag Research
Institute in accordance with the Hungarian standM8Z 08 0205-215) to determine the AL values and
the exchangeable K, Ca, Mg and Na contents ofdhsamples.

All statistical analyses (regression analyses,avee analyses) were performed with SPSS (versign 13
Significant differences were examined by One Wagvenand LSD post hoc tests.

RESULTS AND DESCUSSION

During our research work the relationship betwednafd 0.01 M CaGlextractable K content of the soil
samples were studie&igurel).

Close correlation (0.91; r=0.95) was found between amounts of AL-Kl &aC}-K. According to our
previous researches soil texture is the most impbifactor modifying the closeness of the corretatietween
AL-K and CaC}-K, because AL-K depends on this parameter sigmifly. Presumably AL is capable to
exchange a part of bounded K, which is not avaéldbt plants so it characterizes K-reserves as Whak reason
of the close relation between extracted K contemtsthe studied soil samples are that the imporsailt
properties (texture, pH, carbonate content, hunomsenit) are the same in all samples (samples atiginhfrom
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the same soil type, with different fertilizatiorteg) in one hand, and the dominant clay mineralawg fraction is
illite which means that K-fixation is not typical this soil in the other hand.

Figure 1.: Relationship between the amounts of AL-K and CaGIK
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We studied the effects of liming and long-term Ktifeation on the AL and 0.01 M Cageéxtractable K,
exchangeable K (mg ekv 10&gcontents and K% (K (Ca+Mg+K+NAaYmg ekv 100d)) of the soil Table 2).
The treatments had significant effect on the an®uohextractable and exchangeable K. K fertilizaiiocreased
the amounts of all studied parameter significaritigning without K fertilization increased the amadsof AL-K
and exchangeable K significantly comparing to thetd€atment, but it didn’t cause significant diffeces in
case of application of Kfertilizer rate. The CaGIK content of the soil and the K% decreased sigaiftly as an
effect of liming. We can explain this observatioithathe increase of exchangeable Ca content aaliewhich
causes changes of the ratio of exchangeable bases.

It can be stated that while AL-K characterizes exaeable K content of soils, changes of K% arec&fd
in the CaCJ-K.

Table 2.
The effect of liming and long-term K fertilization on the AL and 0.01 M CaC} extractable K content of the soil, exchangeable K
and K%
AL-K " CaClb-K " Exchangeable K " ok "
Treatment (mg kg‘l) SD (mg kg‘l) SD (mg ekv 100@}) SD K % SD
Ko 182.1 a 45.8 a 0.52 a 2.34 a
Ko with liming 197.4 37.0 b 0.59 b 2.00 b
Ky 355.7 c 129.4 c 1.11 c 5.24
K, with liming 339.2 c 94.8 d 1.01 c 3.60 d
Total 268.6 76.8 0.81 3.30

*Significant difference: Means designated by theedetter were not significantly different at P % evel.
**K (Ca+Mg+K+Na)* (mg ekv 1009)

Relationships between exchangeable K, K% and Keedrdf soil extracted by AL and 0.01 M Ca@lere
studied with regression analysBidure 2, Figure 3). We found significant, close correlations betwées solil
parameters: - exchangeable K — AL-K£R.87; r=0.93)

- exchangeable K — Ca@ (R?=0.81; r=0.9)
- K% — AL-K (R*=0.74; r=0.86)
- K% — CaC}-K (R?*=0.88; r=0.94)

It means that the amounts of K extracted by thessemethods depend on the amount of exchangeabtelK a
on its ratio compared to the amount of exchangeades. The results of regression analysis condirimat the
CaCl-K characterized the relative amount of exchange#&band the AL-K was related to the absolute amount
of exchangeable K.
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Figure 2.: Relationships between exchangeable K and
K content of soil extracted by AL and 0.01 M Cad)
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Figure 3.: Relationships between K% and
K content of soil extracted by AL and 0.01 M CaGl
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We studied the relationship between the agronomimlance (fertilizer K — K uptake of plants) ané tk
content of soil extracted by AL and 0.01 M Ca(Higure 4). Significant close correlations {#0.77, r=0.88;
R?=0.66, r=0.81) were found between these paramdtdssin accordance with the earlier results afdaerm
experiments. It means that these two extractargsable to detect the K deficit and surplus of saifsl to
characterize the K-supply of soils.

Figure4.: Relationships between K-balance and
K content of soil extracted by AL and 0.01 M Cad)
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CONCLUSIONS

The results of regression analyses confirmed tieaktwas close correlation (r=0.95) between theusutsoof
AL-K and CaC}-K in the same soil type. This result is in accoawith our previous researches.

There were significant close correlations betwe®1 01 CaC} and ALextractable K, exchangeable K and
agronomic K balance. It can be concluded that budthod could describe the K-supply, but the apptoaof
CaCl-K is suitable for characterization of the relatisenount of K as well, which defines the solubility
conditions.
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