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Abstract

Field and laboratory trials were carried out in tezaiciai Branch of the Lithuanian
Institute of Agriculture in 1977-2005. The soil tife trial site was th8athihypogleyi - Dystric
Albeluvisol (ABd-gld), texture - morain loam. To evaluate #fect of various combination of
liming and fertilization on the change of soil cheah properties was the aim of this investigation.
The planned pH levels (factor A) - pH <4.7 (unldyie4.7-5.2; 5.2-5.7; 5.7-6.2; 6.2-6.7 and > 6.7
were establihed by primary liming with pulverizechéstone in 1976. Pulverized limestone (92.55
% CaCQ) rates were as follows: 1.9; 3.3; 5.8; 14.7 an® 49a respectively.

The object of the investigations was naturally aod and the same soil exposed to a long-
term (more than 29 years) anthropogenic load. Bsergial and lasting & 0.8-0.9) variation of
morain loam soil pkk, under different anthropogenic load were establisiiéhe acidification
process had a negative effect on the soil chempicaderties. The highest variation of the topsoil
pHkcr index to its diminishing (from 6.7 to 4.0) was aibied in the soil annually fertilized with a
N135P117/K 171 rate of mineral fertilizers.

It was revealed that the soil acidification processler the effect of intensive mineral
fertilization (in both backgrounds with and withootanure) was more intensive than in the
nonfertilized soil. Systematic long-term manurirgdha positive effect on the soil chemical state:
decreased the soil acidification process and sulggktine increase of mobile aluminium amounts.
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Introduction

Most of Lithuanian albeluvisols and luvisols aréday nature. The experimental evidence
obtained in Lithuania and other countries suggeststhe major means for taming these soils are
liming, organic and mineral fertilisation (Plesauig, 1995; Conyerst al, 2003). Liming of acid
soils resulted in significant changes in soil prties. Natural soil forming (pedogenic) processes
are continuously occurring in nature, one of whihkoil acidification. This process is promoted in
agrosystems by abiotic and anthropogenic factanst precipitation, crop and soil management
practices, application of physiologically acid mialefertilisers, Ca, Mg and other elements
leaching and removal with yield (Ciuberkéeet al, 2000). The level of soil acidification depends
mainly on the mother rock, climate and biocenosac@r, 2002). This all results in a continual
soil chemical and biological degradation (Dougl2800). Acidification rates of these naturally
acid and acidifying soils that formed in differetarritories are significantly increased by
anthropogenic activity. The acidification resultifigpm this activity is to the greatest extent
affected by intensive mineral and organic ferttiiza, soil tillage and pesticide use (Makti al,
1998; Ciuberkienet al, 2000; Barak 2000; Conyeet al, 2003). Rapid soil acidification after
liming is determined by the removal of alkaline gmunds (base cations GaMg™) from the
ecosystem with plant production, nitrification cadsby excess of ammonia nitrogen sources and
the accumulation of hydro carbonates, nitratesprades, sulphides, and other soluble salts and
NH*; H" ions in the soil. The increasing soil acidificaticte is also considerably affected by the
excess of organic acids in the soil which occurs tlu intensive organic matter accumulation
(Helyar, 1991).

The western zone of Lithuania receives a large anamnount of precipitation of 800-850
mm (the national mean is 675 mm). As a resultattea of acid soils is increasing steadily, since
topsoil loses 120-200 kg haof calcium annually (Mazvil&t al., 2000). Soil liming not only
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neutralises mobile aluminium, which is one of thesitoxic elements for plants, but also causes
changes in agrochemical properties, nutrient carded uptake, humus qualitative composition
(Svedas, 2000). Summarising the literature datacare affirm that the soil acidification rate
depends on the nature of the anthropogenic loadhengeochemical state of the soil.

The aim of the researchiasto evaluate the effect of various combinationsimirig and
fertilization on the change of soil chemical pradjee.

Materials and Methods

The long-term trial was established at the Lithaaninstitute of Agriculture Vezaiciai
Branch (5841‘N, 21°30‘E). The experiment was conducted on the Bathihypogleyi - Dystric
Albeluvisol (ABd-gld), texture - morain loam.. The topsoil tef experiment arrangement was
very acid pHc 4.3-4.4, hydrolytic acidity — 42-51 meq kgbase saturation level — 23-26 %,
mobile aluminium — 42-70 mg kgsoil. The soil was low in phosphorus and highdtepsium — 72—
99 and 232-264 mg Kgsoil, respectively, humus content about 2 %. Tla@rped pH levels (factor
A) - < 4,7 (unlimed), 4.7-5.2; 5.2-5.7; 5.7-6.2-&.7 and > 6.7 were established by primary
liming with pulverized limestone in 1976. Pulverizémestone rates were as follows: 1,9; 3,3; 5,8;
14,7 and 49,6 t Rarespectively.

The five course crop rotation was as follows: Ijrgprape cv:Sponsor' Brassica napus
annual.), 2) spring barley cv.'Ula‘ lordeum vulgarel..), 3) red clover cv.'LiepsnaTrifolium
pratenselL .) and timothy grass cv. ‘Gintaras IIPlileum pratensel.), 4) winter wheat
cv.'Sirvinta' (Triticum aestivunHost.), 5) oats ctSelma (Avena savitd..). Mineral fertilizers —
ammonium nitrate (NENO3), superphosphate (CafP,),+2CaSQ) and potassium chloride
(KCI) in the experimental plots were used accordimghe following scheme (factor B): without
fertilizers, single, double and triple rates of NF8fngle mineral fertiliser rate (N®s, K;O or NPK
for short) for spring rape was;M#sKqo, for spring barley and winter wheat —sRKs, for
perennial grasses first usage year,KR. Plot size was as follows: 80%ntbrutto) and 48
(netto). The treatments were replicated threefRithdomised design was used.

The soil samples for chemical analyses were takem fevery plot annually after
harvesting.from the topsoil (0-20cm). Chemical analyses of saimples were done using the
following methods: pkk, potentiometrically (ISO 10390:2005), exchangedtyiebile) Al — by the
Sokolov method. Experimental findings were procdssgng correlation—regression analyses.

Results and Discussion

The object of the investigation was naturally asmd and the same soil exposed to a long-
term (more than 29 years) anthropogenic load. Bsergial and lasting & 0.8-0.9) variation of
morain loam soil pkk under different anthropogenic loads was estatdisfidne acidification
process had a negative effect on the soil cherpicaerties. The highest variation of the topsoil
pHkc index to its diminishing (from 6.7 to 4.0) was aibied in the soil annually fertilized with a
N13sP11K171 rate of mineral fertilizers. Primary liming withigh chemically active lime rates had
the greatest effect on reducing soil acidity. Usldrand limed soil under natural conditions an 0,2
pH unit acid level in 29 years (figure 1). The rafesoil pH variation of limed soil was highly
dependent on the rate of initial liming (figures2), Acidification in soil limed to pH 5,2-5,7 was
more rapid (-0,9 pH unit) and in 29 years pH reddhe initial measurments, i.e. soil became very
acidic. More intensive acidification was determingden soil was limed to pH 6,2-6,7. Here pH
decreased by 1,3 unit after liming, however af@y2ars it was about 0,3 unit higher than before
liming.

Mineral fertilizers increased soil acidificatiorspecially when fertilizing with high rates
(N13sP117K177) pH changes were diverse in different pH soils.ewlthe soil was very acidic (pH
4,4-4,6) small mineral fertilizer rates decreasetiigy 0,2 and high rates (NP:1/Ki71) — by 0,7
units.

Acidification in slightly acid soil was more inteéxms, however the influence of mineral
fertilizers was less even when under high rate$edflization. Mineral fertilizers influence on
acidification processes in limed to pH 6,2-6,7 elesoil was similar to very acidic soil. Fertiligin
with N4sPsoKs7 rate decreased pH by 0,2 and fertilizing withsR11K17: — by 1,1 units.

43



AGRONOMIJAS \VESTIS (Latvian Journal of Agronomy), No.10, LLU, B0

The acidification process was slowed down when miagu(60 t hd) every fifth year
(Figure 2). Independently of the soil's pH levelamure decreased soil pH by 0-0,2 and by — 0,3-
0,4 units on average when fertilizing bysRsKs7 and N3sP11K 171 respectively.
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Figure 1.Thevariation ofpHkc value as affected by various intensity minerdilfeations,
Vezaiciai, 1977 — 2005
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Figure 2.Thevariation ofpHkc value as affected by various intensity mineral arghnic
fertilizations, Vezaiciai, 1977 — 2005

45



AGRONOMIJAS \VESTIS (Latvian Journal of Agronomy), No.10, LLU, B0

The highest amount of mobile aluminium was foundnitimed soil. During the restoration
of aluminium compounds mobility was the sloweseafnain liming. Even after a 29 year period
after liming, the amounts of mobile aluminium didtrexceed harmful limits when the soil was
limed to 5.2-5.7 and 6.2-6.7 pH, and was unfegdior fertilized with low mineral fertilizer rates
(N4sPsoKs7). Fertilizing with high rates of physiologicallycid mineral fertilizers significantly
speeded up acidification processes. Significantigative changes of all soil acidity indices were
determined when fertilizing with P11 K172. At @ pH of 5.5 the concentration of Al in thelsoi
solution was quite low. However, as the pH dropfpech 5.0 to 4.0, the Al concentration increased
markedly.

Manure decreased rapid soil acidification, but doudot change the direction of
acidification, decalcification and degradation ms®es. The amounts of basis elements,
incorporated with manure were not sufficient totraize soil acidity and substitute liming.

Higher yields were obtained when soil was manulexlyever nutrients were removed.
Still, positive manure influence was determinedalhresearch plots, especially when fertilized
with N;3sP11 K171 mineral fertilizer rate.

Soil acidification in natural biocenoses is a slpvocess. Acidification rates of these
naturally acid and acidifying soils that formeddifferent territories are significantly increaseg b
anthropogenic activityAnalysis of long-term anthropogenic factors allowesdearchers to classify
them by the effect on acidification in the followginvay: 1) stimulating — mineral fertilizatior
mineral fertilization + intensive liming; 2) stopy — organic fertilization (manuring) (Bernotas et
al. 2005).

In the tenth year of fertilization the amount of bile Al in the soil fertilized with
N13sP11K171 rate was by 30 mg Hg and in the 29 years — by 97 mg‘lkgigher compared with
non-fertilized soil. Having assessed these diffeesnwe can substantiate the proposition that
fertilization with mineral phosphorus, potassiumgaespecially nitrogen fertilizers promoted soll
acidification. The rate of soil acidification deplerdl on the amounts of fertilizers applied and on
the duration of fertilizationSoil acidity was reduced because of the denittificeof nitrogen. The
application of ammonium - based nitrogen fertilizéo naturally acid soils at rates in excess of
plant requirements resulted in nitrate nitrogeiséss because of leaching.

2NH;" (@ammonium) + 4@— 2NO;- (nitrate) + 4H (acidic hydrogen) + 2}O.

Conclusions

Fertilizing with high rates of physiologically acidineral fertilizers significantly speeded
up acidification processes. The highest changeHptpvalues (over more than a 29 year period)
was reduced from 6,7 to 4,0 in the topsoil was Wwhias annually fertilized with NP;1K171
mineral fertilizers.

Systematic long-term manuring had a positive eftecthe soil chemical state: decrasing
the soil acidification process and suspend tingbesase of mobile aluminium.
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STABILITY OF SOIL ORGANIC MATTER IN AEROBIC AND ANA EROBIC
CONDITIONS
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University of South Bohemia, Faculty of Agriculty®tudentska 13, 370@eské Budjovice, Czech
Republic, phone: +420 387772405, e-nkaitel@zf.jcu.cz

Abstract

The stability of soil organic matter under aerodd anaerobic conditions was studied. In
the four samples of organic and organomineral sarferizons some parameters of organic matter
stability were observed. They were expressed bydtes constant of their biochemical oxidation,
total biochemical oxygen demand, substrate prodoaif methane and degradability in anaerobic
conditions. In analyzed samples no relationshipveen aerobic and anaerobic stability of their
organic matter was found; nor was the expectedioakhip between total biochemical oxygen
demand and “active carbon’,fswas proved.

Key words
Soils, organic matter, stability, aerobic and aoberconditions

Introduction

The soil organic matter consists of two main didticomponents. Primary organic matter
(Cox) Which possess negligible ion exchange capacity,iv mineralizable and thus may be the
source of energy for soil edaphon. Humic substamdgés high ion exchange capacity, but an
exceptionally slow rate of mineralization. Thiswby they do not serve as a source of energy for
soil microedaphon. Humic substances include fuliasa¢Coy r«),, humic acids (6 wk), hummins
and products of their reactions in soil (e.g. witletal ions or soil colloid mineral matter). The
importance of the first component is in its ability maintain the soil microflora and it thus
indirectly allows the soil to be inhabitated by ma@arganisms. It also influences the mobility of
nutrients and the decomposition old organic pofitgain soil. The importance of the second
component is mainly in its ability to bind nutrierit the soil by sorption and ion exchange. The
importance of both these components is essentibire@se components cannot be interchanged.

Soil organic matter (SOM) is mostly described obhly the value & although it is
generally known that & also expresses primary organic matter of low kerhange capacity and a
high tendency of mineralisation as humified orgamiatter with just the opposite characteristics
(Kolat and KuZzel, 1999). Some researchers give otheactarstics of soil organic matter: degree
of humification Oy = Gy na + Gox ra/Cox . 100; HA:FA ratio;“active carbon” s Cews /Water-
soluble C-matters at 20° C/(KuZet al., 2001). Others are using the separation ofitiacid
fractions by gel chromatography and the expressiopercentage proportions of fractions with
average relative molecular weight; by the coloustgunt Q; by the interpretation of IR spectra of
humic acids (Capriedt al, 1995).

47



	Koncius D. IMPACT OF ANTHROPOGENIC FACTORS ON THE CHANGE OF LIMED SOIL PROPERTIES
	Abstract
	Key words
	Introduction
	Materials and Methods
	Results and Discussion
	Conclusions
	References



