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- bonity pedo-ecological unit
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HDP hruby domaci produkt - gross home product
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p.p- polnohospodéarska poda - farmland

pH pddna reakcia - soil reaction

PH  priemyselné hnojivo - fertilizer

PPF polnohospodarsky pédny fond - agricultural land resource
RV  rastlinna vyroba - crop production

TTP  trvaly trdvny porast - permanent grassland

TK  tazké kovy - heavy metals

VO  vyrobna oblast - region of production

ZP Zivotné prostredie - environment

Skratky pouzité v tabulkach - Abbreviations used in the tables

Poédna reakcia - Soil reaction

EK poda extrémne kysla (pH 4,5 a menej) - extremely acid soil (pH under 4,5)
SK  pdda silno kysla (pH 4,6 - 5,0) - strong acid soil ([pH 4,6 - 5,0)

K poda kysla (pH 51 - 5,5) - acid soil [pH 51 - 5,5]

SLK pdda slabo kysla (pH 5,6 - 6,5) - weakly acid soil ([pH 56 - 6,5)

N poda neutrédlna (pH 6,6 - 7,2) - neutral soil [pH 6,6 - 72)

A p6da alkalicka (pH 7,3 - 7,7) - alkaline soil [pH 7.3 - 7,7)

SA  pobda silno alkalicka (pH 7,8 a viac) - strong alkaline soil (pH above 7,8)

Pristupné ziviny - Available nutrients

N nizka zasoba zivin - low nutrient supply

Vyh  vyhovujuca - suitable nutrient supply
D dobra - good nutrient supply

\'} vysoka - high nutrient supply

VV  velmivysoka - very high nutrient supply
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Uvod

Poda predstavuje zlozity systém chemickych, fyzikal-
no-chemickych a biologickych procesov, preto citlivo
reaguje na vSetky nestandardné postupy pri obhospo-
darovani, ktoré ohrozuju jej stabilitu. Vyzaduje sustavnu
starostlivost v komplexe pedoochrannych opatreni, vra-
tane optimalizacie jej chemizmu ako podmienku trvalej
udrzatelnosti pédnej Urodnosti a vykonnosti rastlinnej

vyroby (dalej RV). Vyznamnym indikatorom starostlivos-

ti o podu je jej pravidelna, statom garantovana kontrola
v systéme agrochemického skusania pod (dalej ASP).
Pravidelne aktualizované vysledky ASP a kazdoro¢né
bilancovanie zivin, umoznuje ucelnu regulaciu chemiz-
mu pod optimalizaciou stanovistnych podmienok rastlin
vapnenim a racionalnym hnojenim pody a pestovanych
plodin cielenym hnojenim.

Celoplosny vykon ASP ustanovuje Zakon o hnoji-

vach ¢. 136/2000 Z. z. a nadvazné vykonavacie

predpisy, ktorych ucinnost podla pripravovanej novely

sa rozsiri aj na hospodarenie v zranitelnych oblastiach
v sullade s Nitratovou smernicou EU. Imperativom tohoto

zakona je environmentalna prevencia pri ochrane zloziek

Zivotného prostredia (dalej ZP), kvalita a hygiena rast-
linnych produktov a udrzanie pédnej Urodnosti a tym aj
stability RV. Novy zakon je zosuladeny s pravnym stavom
v Eurépskej tnii (dalej EU). Vykonavaci predpis k zakonu
o hnojivach ustanovuje podrobnosti vykonu ASP v Sest-
ro¢nych cykloch.

Konkrétne vysledky ASP, poskytované farmarom o ich
pozemkoch sa vyuzivaju ako podklad pre regulaciu vyzi-
vovych vstupov do pddy, planov hnojenia a pri trhovych
a najomnych vztahoch s pddou. Sumarne statistické
prehlady zasa v regionalnej, ¢i celostatnej agrarnej poli-
tike. Ugelné triedenie vysledkov do étatistickych stiborov
(SR, kraje, okresy, vyrobné oblasti) davaju obraz o stave
prvkov pédnej urodnosti, teda stave pdédnej reakcie a
zivinovom rezime P, K a Mg, ktoré jasne indikuju nas su-
¢asny potencial, alebo potrebu dalsich vyzivovych vstu-
pov pre udrzanie potravinovej bezpecnosti krajiny, ¢o
je jednou z priorit OECD.

Agrarna politika SR si kladie za ciel dosiahnut celo-
spolocensky efektivne vyuZivanie pédneho potencialu
krajiny v sulade s environmentalnymi zasadami hospo-
darenia na pbéde. Pre rozliSenie plosne diferencované-
ho vyrobného potencialu agrarnej krajiny su potrebné,
ako vysledky ASP, tak aj vysledky nadvazujucich eko-
logickych monitoringov, ktoré poskytuju obraz o pod-
mienkach vyroby a o ekologickej stabilite tych arealov
krajiny ,ktoré su vhodné na zhodnocovanie vyuzitelnych
odpadov na zurodnovanie pody. Nastupujuce globalne
klimatické zmeny su vyzvou na désledné dodrziavanie

Introduction

Soil is complex system of chemical, physically-chemi-
cal and biological processes . Therefore soil sensitively
reacts on all unstandard progresses in cultivation, which
endangered its stability. Soil requests systematic care
in the complex of pedology-protection measures, inclu-
ding optimization of its chemism as condition of steady
sustainability of soil fertility and productivity of plant pro-
duction. State guaranteed regular supervision is impor-
tant indicator of soil care in the system of agrochemical
soil testing (ASP). By regularly updated results of ASP
and every year balancing of nutrients there is possible
purposeful regulation of soil chemism by optimization of
plant site conditions by liming and by rational fertilisation
of soil and grown plants by aimed fertilisation.

Whole area execution of ASP is stated by the Act on
Fertilizers No. 136/2000 Code collection and com-
patible executive rules. According the prepared amend-
ment of Act, their power will be widened also on farming
in vulnerable regions in concordance with Nitrate direc-
tive of EU. Imperative of this act is the environmental pre-
vention in the protection of environment components,
quality and hygiene of plant products and preservation
of soil fertility and thereby also plant production stability.
New act is harmonized with legal situation in EU. Execu-
tive rule to the Act on fertilizers determines the details of
ASP execution in six year cycles.

Concretely results of ASP, which are provided to far-
mers about their fields, are used as basis for regulation
of nutritional inputs to soil, fertilisation plans and in mar-
ket and rental relationships with soil. Summary statistical
reviews are necessary in regional or national agricultural
politics. Purposeful classification of the results into sta-
tistical sets (Slovak Republic, regions, districts, regions
of production) provides a picture about soil fertility ele-
ments situation, particularly on soil reaction and nutri-
tional regimes of P, K a Mg, that are clearly indicating
our present potential or need of further nutritional inputs
to sustain country food security. It is also one of the
priorities of OECD politics.

The agrarian politics has set an aim to reach nation-
wide effective exploiting of country soil potential in con-
cordance with environmental principles of farming on
soil. For distinguishing of squarely differential production
potential of agrarian country there are necessary the re-
sults of ASP and also the results of associated ecologi-
cal monitorings, which are the part of agrarian agenda
of every developed country. They are giving the picture
about the conditions of production, about the ecological
stability of country and about the actual state or about
the endangering of environment elements. Coming glo-
bal climatic changes are appeal on consistent observing




vSetkych Standardov suvisiacich s efektivnym hospoda-
renim na pode. Ochrana hydrosféry méze byt vyznamne
ovplyviiovana spdésobom manipulacie a aplikacie hnojiv
s obsahom dusika a fosforu. Aj vysledky ASP indikuju
mozné ohrozenie hydrosféry fosforom, nepriamo aj dusi-
kom prekro¢enim standardnych zasob prijatelného dras-
lika po aplikacii vysokych davok hospodarskych hnojiv.

Predkladana sprava UKSUP, ktory ma zakonnu gesciu
nad vykonom kontroly a skusobnictva pédy, hnojiv a hno-
jenia dava situa¢ny prehlad o stave sledovanych znakov
v kontexte spotreby hnojiv a dosahovanych urod. Nade-
jame sa, ze prezentované Statistické prehlady budu nie-
len informovat a davat podklady, ale aj motivovat vSetky
Struktury agrosektora (exekutivu, agrarnu samospravu,
poradenstvo a VVZ) k naprave suc¢asného prinajmensom
[ahostajného vztahu k stavu Urodnosti nasej pody. Me-
niace sa podmienky na trhu agrarnych komodit m6zu
byt stimulom pre opatovné vybilancované hnojenie, ako
podmienky stabilizacie a rastu urod.

of all standards relating with effective farming on soil.
The protection of hydrosphere can be significantly in-
fluenced by the system of manipulation and application
of fertilisers with the content of N and P. The results of
ASP also indicates possible endangering of hydrosphere
by P, indirectly also by N by exceeding of standard sup-
plies of available potassium after application of big doses
of farm fertilisers.

Presented report of UKSUP, which has legal gestion
on execution of supervision and testing of soil, fertilisers
and fertilising, is giving situation overview about the state
of observed marks in the context of consumption of fer-
tilisers and reached yields. We hope, that presented sta-
tistical summaries will not only inform and offer bases but
they will also motivate the all structures of agro-sector
(executive, agrarian self-government, consultancy and
scientific and research base) to improvement of present
rather indifferent relationship to state of fertility of our
soil. The changing conditions on the market of agrarian
commodities can be the impulse for repeated balanced
fertilisation, as condition for stabilisation and increasing
of yields.
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1) 1)

Agrochemicke skasanie pod Sloven-

ska, jeho vyvoj a sucasnost

Systematicky prieskum pédneho chemizmu, ktorého
primarnou ulohou je zveladovat Urodnost pddy ma u nas
polstoro¢nu tradiciu. Prvopociatky chemického skusob-
nictva vsak spadaju az do konca XIX. storoc¢ia. Po vzniku
CSR boli v roku 1920 zriadené Statne vyskumné ustavy
polnohospodarske s pésobnostou pre Slovensko, kto-
ré vykonavali aj pédne skusobnictvo. Az do obdobia po

II. svetovej vojne vSak rozsah pédnych skusok bol nizky.

Narast nastal zriadenim nasho pracoviska v roku 1951,

ktoré v ramci celého kontrolného a skusobného mecha-
nizmu v rezorte polnohospodarstva dostalo za ulohu aj
skusobnictvo pddy. V centre Ustavu a v jeho regionalnych

pobockach boli zriadené poédne skusobne, ktoré rokom
1956 zacali s plosnym prieskumom pody v polnohospo-
darskych velkopodnikoch.

Pravidelny rezim v podnom skusobnictve nastal po
prijati zakonnej Upravy o povinnom ASP v roku 1964.
Rokom 1965 zacali ucelené patrocné cykly, ktoré boli
od roku 1981, ako reakcia na rast intenzity hnojenia skra-
tené na trojrocné.

Spolo&enské zmeny od roku 1990 sprevadzané trans-
formaciou agrosektora priniesli zmeny aj do vykonu ASP.
Skusobné cykly sa predizili na Sestrodné. Zmenila sa aj
¢ were extended on six years. The organisation of soil sam-

organizacia odberov pddnych vzoriek. V snahe zlacnit
vykon ASP bol UKSUP povereny popri laboratornych vy-
konoch a metodickom vedeni priamo organizovat odbery
podnych vzoriek. Zvysila sa zainteresovanost vlastnika
pody pri ASP nim obhospodarovaného polnohospodars-
keho poédneho fondu (dalej PPF). Povinnost zabezpedit
odber a dopravu podnych vzoriek do laboratorii UKSUP
uklada vlastnikovi aj Zakon o hnojivach ¢. 136/2000 Z.
z. Vykon analytickych stanoveni zostava bezplatny.

Nielen farmar, ale aj spolo¢nost potrebuje poznat
chemické vlastnosti PPF krajiny. Od zasob pédnych zi-
vin sa odvija potencial vykonnosti RV statu. Potvrdzuju to :

klimaticky extrémne suché roky, v ktorych sa na pédach
S0 znizenou pddnou Urodnostou, od¢erpanymi zivinami
a nedohnojenymi porastmi dosahuju urody hlboko pod
prirodzenym potencialom vykonnosti uzemnych celkov,
so znizenou kvalitou produkcie a ekonomickou efektiv-
nostou RV. Opakujuce sa ro¢niky s kritickymi obdobiami
sucha, ktoré stresuju porasty, ako aj nastup globalneho
oteplovania by mali byt aj pre nas vyzvou na navrat k ag-
ronomickej racionalite.

Poznatky o pédnom chemizme nie su iba indtrumen-
tom pre regulaciu vyzivy rastlin a hnojenia pody, ale

aj pre ploéné monitorovanie ekologickej rezistencie : for plant nutrition regulation and fertilization of soil

agrarne vyuzivanej pody a krajiny, ako prvku ZP.

Celoplosne odobraté pédne vzorky, ¢o mozno pova-
zovat za najnarocnejsiu etapu celého ASP, su vSak vyu-
zivané aj na monitorovanie zataze PPF cudzorodymi lat-
kami (dalej CL), ¢im sa zvysuje ich spolo¢ensky vyznam
a exploatacia.

Agrochemical testing of Slovak soil,
its testing and present (nowadays)

Systematic supervision of soil chemism which primary
task is to improve soil fertility, has in our country half cen-
tury tradition. Mornings of chemical testing are in the end
of XIX. century. After origin of Czechoslovakia there were
based in 1920 State research agricultural institutes with
their field of activity for Slovakia, which executed also soil
testing. The scope of soil tests was little until the period
after the second world war. By the basing of our institute
in 1951 there arose the increasing of number of tests.
In the frame of all control and testing system in resort
of agriculture we were also charged by the task of sail
testing. In the headquarters of our institute and in its regi-
onal branches there was based soil testing laboratories,
which started in 1956 by the nationwide supervision of
soil in agricultural big enterprises.

Regular regime in soil testing started after accepting
of law amendment about obligatory ASP in year 1964.
Complete five year cycles began in 1965 but from the
1981 they were shorted on three year cycles as reaction
on the growth of fertilisation intensity.

Social changes, which were accompanied from the
year 1990 also by the transformation of agrosector,
brought changes also to execution of ASP. Testing cycles

pling was also changed. In the effort to become cheaper
the execution of ASP, CCTIA was charged not only to
do laboratory analyses and methodical management but
also directly organises soil sampling. There was increa-
sed the participation of soil owner in ASP of agricultural
land resources (further PPF) in his management. Accor-
ding the Law about fertilizers No. 136/2000 Code the
owner is obliged to arrange the sampling and to deliver
the soil samples to CCTIA laboratories. The execution of
analytical determinations is steadily without charge.

Not only farmer, but also society, needs to know che-
mical properties of PPF country. From the soil nutrient
supplies is derived crop production potential of the coun-
try. This is confirmed by extremely dry years, during them
on the soils with reduced fertility, exhausted nutrients
and deficiently fertilized crops, reach yields deeply under
natural potential of land with lowered production quality
and economical efficiency of crop production. Repeated
years with critical dry periods and stressed crops as well

i as global warming should be a challenge also for us to

return to agronomical rationality.
Findings of soil chemism are not only an instrument

but they are also important for planar monitoring of far-
med soil ecological resistance in landscape, as an
environmental element.

Soil sampling made upon whole area can be consi-
dered for the most difficult phase of whole ASP, however
they are also used for monitoring of the PPF load with
heterogeneous substances (further CL), by this is incre-

ased their society significance and exploitation.




Odskusanost PPF v XI. cykle ASP

¢ Farmland tested in XI*" ASP cycle

% PPF pocet vzoriek pocet hana 1
Kultara - Landuse form ha o 2 number of vzorku / mean ha
% farmland
samples for 1 sample
Orna pbéda - Arable land 1167 360 81,8 128 356 9,09
Vinohrady - Vineyard 8 370 30,6 3488 2,39
Sady - Orchards 5550 31,2 1538 3,60
Chmelnice - Hopgardens 292 55,2 83 3,51
TTP - Grassland 309 655 35,2 35 390 8,74
Pol'nohosp. péda - Farmland total | 1 491 230 61,3 168 855 8,83

Napriek bezplatnému vykonu ASP prezentované vy-
sledky XI. cyklu vedu k domnienke, ze asi patina nasich
ornych péd sa systematicky nevyuziva, lebo nebol zau-
jem o jej odskusanie. Rovnaky podiel zvyCajne absentu-
je pri kazdoro¢nom prieskume spotreby priemyselnych
hnojiv. Tento nas poznatok sa priblizuje k odhadom o
podiele nesystémovo vyuzivaného PPF.

Odskusanost ostatného PPF, najma luk a pasienkov
je podstatne nizsia. Prekvapuje, ze ani vlastnici vinic a
ovocnych sadov nevyuzivaju pomoc statu pri monitorova-
ni pody. Prave vo vyzive intenzivnych Specialnych kultar
byva najviac problémov, najméa na pédach s vysokym ob-
sahom karbonatov, alebo pri inej disharmoénii pédneho
chemizmu spdsobujucej tzv. karenc¢né choroby.

V poslednych rokoch zaznamenavame narast zaujmu
0 ASP, ¢o je dobrym signalom a predzvestou o navrate
k standardnym pestovatelskym postupom. Farmar po-
trebuje vysledky ASP na spracovanie planu cieleného
vapnenia a hnojenia. Cielena regulacia vstupov je aj
ucinnou prevenciou ochrany pody, hydrosféry a kvality
produkcie. Vysledky ASP indukuju aj ekologicku stabi-
litu odskusanych katastrov (produkénych blokov), ktora
je v tomto smere precizovana nadvaznymi ekologickymi
monitoringami.

Casovo je Plosny prieskum kontaminacie pod taz-
kymi kovmi (dalej TK) zhodny s cyklami ASP. Viyznam-
nym indikatorom ekologickej stability agrarneho uzemia
je hodnota pH pddy. Monitoruju sa aj nadlimitné pédne
zasoby fosforu a draslika.

Je prirodzené, Ze aj pozemky zaradené do alterna-
tivnych spdésobov hospodarenia na pdde, najma do
tzv. ekologického pol'nohospodarstva su pravidelne
monitorované v ASP. Odskusanie pody je podmienkou
pri uplatiovani dotac¢nych titulov. Prezierava je tiez pod-
mienka preskusania pody, ktora bude prenajata statom
podnikatel'skym subjektom. Konfrontacia pri ukonceni
najomného vztahu by mala byt rovnako samozrejmostou.
Z uvedeného vidno, ze instrument ASP je sucastou
agrarnej politiky od urovne podniku pri volbe racional-
neho hnojenia az po makroekonomicke vyuzitie, kedy vy-
sledky ASP posluzia ako podklad pre programy v oblasti
vyroby rastlinnych komodit, opatreniach enviromentalnej
prevencie a spravy PPF vo vlastnictve statu. Neopome-
nutelny je kontrolny mechanizmus na legislativnom pod-
klade alebo podla poziadaviek MP, resp. jeho rezortnych
zloziek, vratane jeho vyuzitia pre potreby ochrany ZP a
kvality a hygieny rastlinnych produktov.

In spite of free ASP performance, the results presented

in XI" cycle are leading to assumption, that approximately
i one fifth of our arable land is not systematically utilized,

because there was not interest to test it. The same share
is usually absenting at annual fertiliser consumption sur-
vey. This information is approximately the same as the es-
timation of share of non-systematically used PPF.

Testing share of other PPF, mainly meadows and gra-
zing lands is substantially lower. It is surprising, that also
vineyard and orchards owners have not been using pro-

i perly governmental help at soil monitoring. Therefore in
i nutrition of intensive special cultures used to be the ma-
i jority of problems, particularly on soils with high carbo-
© nate levels or at other soil chemism disharmony bringing

about so called “carential diseases”.

In recent two years we have registered increase in in-
terest for the Agrochemical Soil Testing - ASP, what is
good signal and augury for the return to standard farming.
A farmer needs ASP results for soil inputs regulation by
fertilization and liming. By soil inputs rationalization we
can also approach to environmental prevention, soil

i and hydrosphere conservation as well as all environmen-
tal components. The ASP results induce also ecological
i stability of the tested cadastres (fields), that in this as-
! pect is specified by associated ecological monitoring.

From the point of view of time the Soil Contamination
by Heavy Metals (further TK) Terrain Survey is identical
with the ASP cycles. Ecological stability significant indi-
cator in rural land is soil pH value. Phosphorus and po-
tassium soil over limit supplies are monitored, too.

It is logical, that also fields included to alternative far-
ming, particularly so-called ecological farming are re-

¢ gularly monitored in ASP. Soil testing is the condition at
. subsidiary titles submission. Prudent is also soil-testing
i condition in cases of governmental land leasing for an
i enterprise object. Confrontation at lease relationship

end should be equally obvious. From the mentioned can
be seen that ASP instrument is a part of agrarian poli-
tics, from the level of an enterprise at rational fertilization
choice up to macro economical use, when ASP results
serve as background for programs in regions of plant
commodities or environmental prevention and govern-
mental farmland administration. Unforgettable is control

i mechanism based on legislation or requirements of The
i Ministry of Agriculture SR, or its departmental compo-
i nents including ASP use for environment conservation
! needs and plant production quality and hygiene.
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2)
Metodika ASP

2. 1 Metodika teréenneho prieskumu

ASP sa vykonava na zaklade dlhodobych a ro¢nych pla-
nov prieskumu podla Jednotnych pracovnych postupov,
ktoré na obdobie prislusného cyklu vydava Odbor agro-
chémie a vyzivy rastlin (dalej AVR), ako zavaznu instruk-
ciu pre regionalne oddelenia AVR a pre inSpektorov odboru
ochrany rastlin v okresoch, ktori zabezpecuju organizaciu
pripravnych prac a odbery pédnych vzoriek v polnohospo-
darskych podnikoch zaradenych do planu ASP.

Vlastny odber vzoriek sa robi ru¢ne pomocou sondo-
vacej ty¢e s vymenitelnym hrotom. Stanoveny je pocet
vpichov, velkost odberovej plochy na 1 vzorku podla
kultur, hibka odberu i terminy odberu. Vysusené vzorky

z jednotlivych podnikov su sustredované na pracoviska
UKSUP. Upravena jemnozem preosiata cez 2 mm sito je
analyzovana v pédnych skusobniach Ustavu v Bratislave,
v Kosiciach a vo Zvolene.

2. 2 Metodika analyz

V p6dnych vzorkach boli stanovované prijatelné formy :
fosforu a draslika a mobilné formy horc¢ika v jednotnom
vyluhu Mehlich IIl. Tento vyluhovaci roztok dobre mode-
luje pristupnost Zivin z pody pre rastliny. Draslik, horgik
a vapnik sa stanovujii metoédami atdbmovej spektrometrie

a fosfor sa stanovuje spektrofotometricky. Hodnota pH je
stanovovana zo suspenzie pody do CaCl,.
Ostatné podne vlastnosti boli stanovované nasledov-
nymi metodami:
- pbédna reakcia elektrometricky v suspenzii pody vo vy-
luhu
- podny druh na zaklade vysledkov komplexného
prieskumu pod

- potreba vapnenia vyjadrena davkou CaO/ha, ktoré je
uréované hodnotou pH, druhom pédy a vapnenou kul-

tarou

2. 3 Spracovanie vysledkov

Vysledky analyz pédnych vzoriek sa statisticky spra-
clvaju priamo v oddeleniach AVR na poboc¢kach UKSUP.
Vystupy z pocitaca v XI. cykle obsahuju tieto udaje:

- zakladné identifikacné udaje o polnohosp. podniku
- osobitne pre kazdy produkény blok /diel/, podla kul-

tar, jeho vymery, BPEJ, pédneho druhu a typu, prie- :
mernej hodnoty pH, obsahu P, K, Mg a Ca, potreby :

vapnenia, hodnotenia kategorie zasob Zivin
- zakladné statistické spracovanie podniku podla kultur,
podiel kategérii zasob zZivin v % a v ha
- priemer obsahu Zivin v mg.kg™ podla spésobu vyuzitia
(kultury) pédy
Jeden wytlacok vysledkov ASP po agronomickom
posudeni je zasielany postou alebo doruceny osobne
prislusnému polnohospodarskemu podniku spolu s kri-
tériami hodnotenia a interpretaciou vysledkov. Druhy vy-
tlacok je ulozeny v archive utvaru AVR.

2)

The ASP methodology

2. 1 Terrain survey methodology

The ASP is executed on the base of long-term and an-
nual survey plans by the Unified Operation Procedu-
res, that are issued for the period of given cycle by the
Department of Agrochemistry and Plant Nutrition
(AVR) as obligatory instruction for regional AVRs and for
the inspectors of plant conservation in districts, who are
responsible for preparatory operation organization, sam-
pling in the farms included into the ASP plan.

Sampling is made manually by means of probe stick
with exchangeable top. There is determined the number
of probes, sampled area size for 1 sample according
land-use form, sampling depth and terms of sampling.
Dry samples of the farms are concentrated in the UKSUP
stations. Adjusted and sieved gentle earth (sieve with
meshes size 2 mm) is analysed in soil testing stations of
institute in Bratislava, Kosice and Zvolen.

2. 2 Analyses methodology

In soil samples there were determined available forms
of phosphorus and potassium and magnesium mobile
forms by uniform leaching method by Mehlich lll. This
leaching solution is well modelling accessibility of nut-
rients from soil for plants. Potassium, magnesium and
calcium are determined by methods of nuclear spectro-
metry and phosphorus is determined by spectrophoto-
meter. Value of pH is ascertained from suspension of soil
to CaCl,.

Remaining soil characteristics were determined by fol-

lowing methods:

- soil reaction electrometrically in soil suspension in the
leach

- granular composition by the data of the Complete Soil

Survey
- liming need expressed in CaO/ha rate determined by

pH value, soil texture and limed crop.

2. 3 Results elaboration

Since 1990 the results of soil samples were statistically

proceeded in AVR departments, in the UKSUP stations.
Computer issues of XI" cycle include following data:

- basic identification data of agricultural enterprise

- individually for every field - by landuse form its size,
BPEJ, texture, soil type, mean pH values, P, K, Mg, Ca
contents, liming need for the field, available nutrient
category balance,

- basic statistical elaboration of an enterprise by land-
use form, nutrient supply category (in % and ha),

- mean nutrient level in mg.kg™ according the land-use
(crop) soil.
One ASP issue is after agronomic critical test sent by

mail or personally to the relevant agricultural enterprise

with assessment criteria and result interpretation. The

second issue is deposited in AVR archives.




3)
Hodnotenie vysledkov analyz

Analyticky stanovené agrochemické parametre boli v XI.
cykle ASP hodnotené podla nasledovnych kritérii:

3. 1 Hodnotenie pédnej reakcie

Kritéria hodnotenia pddnej reakcie

- 3)
- Analyses results assessment

i Analytically determined agrochemical parameters were

in XI" cycle of ASP evaluated according next criteria:

3. 1 Soil reaction assessment

Criteria of evaluation of soil reaction

Podna reakcia - Soil reaction Hodnota (value) pH/KCL
extremne kysla - extremly acid do 4,5

silne kysla - strong acid 4,6 -5,0

kysla - acid 51-5,5

slabo kysla - weakly acid 56 -6,5
neutralna - neutral 6,6 -7,2
alkalicka - alkaline 7,3-7,7

silne alkalicka - strong alkaline nad 7,7

3. 2 Potreba vapnenia

sa urcuje v zavislosti od hodnoty pH/KCI pédneho druhu
a kultury ako ro¢na potreba CaO.ha™ .

Lahké pody sa odporucéa vapnit iba do hodnoty pH 6,0;
stredné do pH 6,5 a tazké do pH 6,9.

Pre trvalé travne porasty boli stanovené orientacné nor-
mativy pri extrémne kyslej reakcii 0,6; pri silno kyslej 0,4
a pri kyslej 0,2 t CaO.ha' .

Pre vinohrady bol stanoveny dvojnasobok normativu pre
ornd podu.

Potreba vapnenia - Liming need

3. 2 Liming need

is determined depending from pH/KCI, soil texture, land-

; use form as annual CaO.ha" rate need.
Light soils (high % sand) are recommended for liming up
i to pH value 6,0; medium heavy (loamy) up to pH value

6,5 and heavy soils (silty, clayey) up to pH 6,9.

For permanent grasslands there were determined orien-
tational annual values of CaO.ha™ at extremely acid soils
0,6; strong acid 0,4 and acid 0,2t .

For vineyards there are recommended double rates as
for arable land.

Orna péda a ovocné sady - Arable lang and orchards

Vapnik - Calcium (mg.kg™)

Pdda - Soil texturally

lahka - light stredna - medium heavy tazka - heavy

pH t CaO.ha pH t CaO.ha' pH t CaO.ha'
<4,4 1,20 <4,5 1,50 <4,5 1,70
46 -5,0 0,80 4,6 -5,0 1,00 4,6 -5,0 1,25
51-55 0,60 51-5/5 0,70 51-55 0,85
56-5,7 0,30 5,6 -6,0 0,40 5,6 -6,0 0,50
6,1-6,5 0,20 6,1-6,5 0,25
6,6 - 6,7 0,20

Trvalé travne porasty - Grass/and

Vapnik - Calcium (mg.kg™)

Poda - Soil texturally

lahka - light stredna - medium heavy tazka - heavy
pH t CaO.ha pH t CaO.ha pH t CaO.ha'
<4,5 0,50 <4,5 0,70 <4,5 0,90
4,6 - 5,0 0,30 4,6 -5,0 0,50 4,6 -5,0 0,70
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Vinice - Vineyards

Poda - Soil texturally
lahka - light stredna - medium heavy tazka - heavy
pH t CaO.ha' pH t CaO.ha' pH t CaO.ha

<4,5 0,60 <4,5 1,00 <4,5 1,30
4,6 -5,0 0,45 4,6 -5,0 0,70 4,6 -5,0 0,90
51-5,5 0,30 51-5,5 0,50 51-55 0,60
5,6 - 6,0 0,20 5,6 - 6,5 0,30 5,6 - 6,0 0,40
6,6 - 6,9 0,20

Chmelnice - Hopgardens

Poda - Soil texturally
l'ahka - light stredna - medium heavy tazka - heavy
pH t CaO.ha pH t CaO.ha' pH t CaO.ha'
<4,5 0,60 <4,5 1,00 <4,5 1,30
4,6-50 0,45 4,6-50 0,70 46-50 0,90
51-55 0,30 51-55 0,50 51-5,5 0,60
5,6 - 6,0 0,20 5,6 - 6,0 0,30 5,6 - 6,0 0,40
6,6 - 6,9 0,20 6,6 - 6,9 0,20 6,6 - 6,9 0,20

3. 3 Hodnotenie obsahu pristupnych Zivin

Vo vsetkych pripadoch ide o obsahy Zivin stanovené me-

tédou podla Mehlich lll. v mg.kg™" pody.

3. 3. 1 Orna péda - Arable land

3. 3 Available nutrients assessment

In all cases the data were determined by Mehlich Ill. in

mg.kg™ soil.

Fosfor - phosphorus (mg.kg™")

Obsah - Content

Poda - Soil texturally

lahka - light stredna - medium heavy tazka - heavy
Nizky - Low <60 <50 <40
Vyhovujuci -Suitable 61-95 51-85 41-70
Dobry - Good 96 - 145 86-125 71-100
Vysoky - High 146 - 200 126 - 165 101-135
Vel'mi vysoky - Very high > 200 > 165 > 135
Draslik - potassium (mg.kg™)

Poda - Soil texturally

Obsah - Content

lahka - light stredna - medium heavy tazka - heavy
Nizky - Low <90 <130 <170
Vyhovujuci - Suitable 91 -150 131 -200 171 - 260
Dobry - Good 151 - 230 201 - 300 261 -370
Vysoky - High 231 -350 301 - 400 371 -500
Velmi vysoky - Very high > 350 > 400 > 500




Pdéda - Soil texturally
Obsah - Content rahka - light stredna - medium heavy | tazka - heavy
Nizky - Low <80 <110 <145
Vyhovujuci - Suitable 81-135 111-175 146-220
Dobry - Good 136-200 176-255 221-340
Vysoky - High 201-300 256-340 341-470
Vel'mi vysoky - Very high > 300 > 340 > 470

3. 3. 2 Ovocné sady a vinice - Orchards and Vineyards

Obsah - Conient Poda - Soil texturally

lahka - light stredna - medium heavy tazka - heavy
Nizky - Low <85 <70 <60
Vyhovujuci - Suitable 86- 130 71-110 61- 130
Dobry - Good 131-180 111-150 91-130
Vysoky - High 181-240 151-200 131-170
Velmi vysoky - Very high > 240 > 200 > 170

Obsah - Content

Poda - Soil texturally

lahka - light stredna - medium heavy tazka - heavy
Nizky - Low <105 <130 <170
Vyhovujuci - Suitable 106-210 131-260 171-340
Dobry - Good 211-320 261-400 341-510
Vysoky - High 321-430 401-540 511-680
Velmi vysoky - Very high > 430 > 540 > 680

Obsah - Content

Poda - Soil texturally

lahka - light stredna - medium heavy tazka - heavy
Nizky - Low <80 <150 <250
Vyhovujuci - Suitable 81-135 151-220 251-350
Dobry - Good 136-200 221-330 351-450
Vysoky - High 201-300 331-440 451-550
Velmi vysoky - Very high > 300 > 440 > 550

3.3.3 Chmelnice - Hopgardens

Obsah - Content

Poda - Soil texturally

lahka - light stredna - medium heavy tazka - heavy
Nizky - Low <160 <135 <110
Vyhovujuci - Suitable 161-240 136-195 111-160
Dobry - Good 241-300 196-250 161-210
Vysoky - High 301-375 251-310 211-260
Vel'mi vysoky - Very high > 375 > 310 > 260
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Obsah - Conient _— P6da'- Soil te-.xturally B

lahka - light stredna - medium heavy tazka - heavy
Nizky - Low <200 <250 <300
Vyhovujuci - Suitable 201-300 251-380 301-420
Dobry - Good 301-400 381-490 421-540
Vysoky - High 401-550 491-620 541-670
Velmi vysoky - Very high > 550 > 620 > 670

Obsah - Content — Poda - Soil te.xturally —

lahka - light stredna - medium heavy tazka - heavy
Nizky - Low <150 <200 <250
Vyhowujuci - Suitable 151-200 201-280 251-320
Dobry - Good 201-300 281-360 321-400
Vysoky - High 301-400 361-495 401-530
Velmi vysoky - Very high > 400 > 495 > 530

3. 3. 4 Trvalé travne porasty - Grassland

Poda - Soil texturally
Obsah - Content T " ; L
lahka - light stredna - medium heavy tazka - heavy

Nizky - Low <35 <30 <25
Vyhovujuci - Suitable 36-75 31-65 26- 50
Dobry - Good 76- 120 66- 100 51- 85
Vysoky - High 121-150 101-125 86- 105
Velmi vysoky - Very high > 150 > 125 > 105

Obsah - Content — Poda - Soil te'xturally —

lahka - light stredna - medium heavy tazka - heavy
Nizky - Low <80 <100 <130
Vyhowujuci - Suitable 81-120 101-150 131-190
Dobry - Good 121-180 151-210 191-270
Vysoky - High 181-270 211-290 271-370
Vel'mi vysoky - Very high > 270 > 290 > 370

Obsah - Content - Poda - Soil te'xturally -

lahka - light stredna - medium heavy tazka - heavy
Nizky - Low <65 <90 <110
Vyhowujuci - Suitable 66- 100 91-130 111-165
Dobry - Good 101-155 131-175 166-230
Vysoky - High 156-230 176-255 231-320
Velmi vysoky - Very high > 230 > 255 > 320




3. 4 Agrochemické hodnotenie obsahu Zivin

Prvych pat cyklov ASP v rokoch 1956 - 1980 zahimalo
iba trojstupnovu kategorizaciu obsahov prijatelnych zivin,
t. j. obsah maly, stredny a dobry. Koncom 70-tych rokov
v priebehu V. cyklu ASP, kedy zasoby prijatelnych zivin v
pode v dosledku intenzivneho hnojenia znacne vzrastli,
trojstupnova kategorizacia nedostatocne interpretovala
praktické vyuzitie pri hnojeni. Preto doslo k prechodu z
trojstupnovej na patstupnovu a v X. cykle ASP az na Sest-
stupniovu kategorizaciu. V su¢asnom XI. cykle sme sa
opat vratili k pat stuprovej kategorizacii, aby sa dosiahol
sulad s krajinami ES. Hodnotenie obsahu prijatelnych zi-
vin je nasledovné:

. 3.4 Nutrient levels agrochemical assessment

ASP first five cycles in period 19456 - 1980 included

only three-stage available nutrient categorization, i.e. nut-
rient supply low, medium,, good. At the end of seventies,
¢ in time of V" cycle ASP, when soil available nutrient sup-

plies were increased due to intensive fertilisation, thre-
e-stage categorization did not reflect satisfactorily real
situation in nutrient soil supply. Therefore it was changed
from three-stage categorization to five-stage categorizati-
on and in X" cycle of ASP on six-stage categorization. In
current XI™ cycle we returned again to five-stage catego-

i rization to reach concordance with the countries of EU.
i Available nutrients assessment is next:

Obsah (kategéria .
.l geria Hodnotenie - Assessment
Nutrient category
N nizky - potreba dosytenia prisluSnou Zivinou pridavkom zivin k zakladnému odberovému normativu o 30-50 %
low - need of saturation by relevant nutrient by addition of nutrients to basic consumption norm by 30-50%
- hornd hranicu tejto kategdrie povazujeme za optimalny obsah a hnojime ju zakladnym roénym odberovym
Wh vyhovujlci normativom Zivin
y suitable - upper limit of this category we consider for optimal content and we fertilise this category by basic year
consumption norm of nutrients
D dobry - pody zaradené do tejto kategdrie hnojime znizenim odberového normativu o 20- 60 %
good - the soils included to this category we fertilise with the decreased consumption norm by 20-60%
v vysoky - potreba vynechat hnojenie prislusnou Zivinou na 2 -3 roky, kym sa jej obsah znizi na hodnoty dobrého obsahu
high - the need to skip fertilisation by relevant nutrient on 2-3 years, until its supply will be reduced to category - Medium
W vel'mi vysoky | - zvySovanie tohto obsahu je nevhodné z ekologického hiadiska, hnojenie prisludnou Zivinou je nepripustné
very high - nutrient increase is ecologically harmful, fertilisation is unacceptable

Kvéli dlhodobému porovnaniu vyvoja vysledkov ASP
poznamenavame, Ze v prilohovych tabulkdch ¢. 1 - 6
sme ponechali trojstupnovu kategorizaciu v sulade s hod-
notenim po V. cyklus ASP.Kategoria nizka zasoba zna-
mena sucet percentualneho zastupenia kategorie velmi
nizkej a nizkej. Dobra zasoba predstavuje percentualny
sucet kategorie dobrej, vysokej a velmi vysokej. Stredna
zasoba predstavuje su¢asnu vyhovujucu zasobu. Aj pri
podnej reakcii su zlu¢ené kategoérie extrémne kyslych,
silno kyslych a kyslych poéd do jednej kategorie kyslej,
pricom alkalicka a silno alkalicka predstavuje jedna ka-
tegoriu, alkalicku.

4)

Vztah medzi hnojenim, agrochemic-
kymi parametrami péd a urodami hlav-
nych plodin, ich vyvoj a su€asny stav

Polstoro¢na tradicia vykonu ASP dokumentuje vyvoj
chemickych parametrov pédnej Urodnosti, ktoré boli
podkladom pre regulovany rast vstupov do poédy, ako
podmienky intenzifikacie RV a zvySovania pédnej urod-
nosti. Najlepsie to potvrdzuje polstoro¢ny vyvoj vztahu
intenzity hnojenia a urod hustosiatych obilnin, ktoré mali
vzdy najvyssi podiel osevu a zaroven boli ich zivinové na-
roky taziskovo kryté priemyselnymi hnojivami (dalej PH).

Due to long-time comparison of ASP results develo-

i pment we notice that, in the tables No. 1-6 in annex,
i we let three degree categorization in concordance with
i the evaluation after Vth cycle of ASP. Category “low sup-
ply” means the total of percentage shares of categories
i “very low” and “low”. Category “good supply” represents
the total of percentage shares of categories “medium”,

“high” and “very high”. “Medium supply” represents cur-
rent “suitable supply”. Also in the case of soil reaction
there are fused the categories: extremely acid, strong
acid and acid soils - to one category of “acid soils”. Alka-
line category and strongly alkaline category represents
one category - alkaline.

- 4)
- The relation between fertilization,
- agrochemical parameters of soils

and yields of main crops, their deve-
lopment and current state

Half century tradition of execution of ASP documents
the development of chemical parameters of soil fertility,
which were the base for regulated growth of soil inputs,

i as condition of intensification of crop production and in-
i creasing of soil fertility. This is the best confirmed by half-
century development of the relationship - fertilisation in-
tensity/yields of small grain cereals, that used to have
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Dokumentuije to obr. ¢. 1 s takmer paralelnym priebehom
kriviek spotreby hnojiv a trod obilnin v obdobi rokov 50
-70 tych. Zagiatkom 80-tych rokov uz urody dosahuju :
vy$Siu dynamiku. Je to uz aj dosledok rasticeho poten-
cialu poédnej urodnosti, pestovania vykonnejsich odréd a

uplatnovania standardnej agrotechniky a novych pesto-
vatel'skych technologii. Vtedajsi vysoky podiel spotreby
kvapalnych hnojiv (40 % N. 20 % P,O, ) prispel k rastu
urod vyssim zhodnocovanim kvapalnej formy Zivin cestou
mimokorenovej vyzivy. Prave pri obilninach boli techno-
l6gie hnojenia kvapalnou formou najviac odskusané a
vyuzivané.

Konfrontacia aplikovanych davok zivin s dosahovanymi

urodami v poslednom desatroci, prezentovana v grafe
moze viest k domnienke, ze vplyv hnojiv na vysku Urody

Je nizky. Na jej tvorbu véak mali taZiskovy vplyv ziviny 2z yields in recent decade, presented in graph, can lead

podnych zasob, ktore boli v pdde akumulované prebytko-
vym hnojenim, najma v obdobi rokov 1970-92 minulého
storocia.

Pri globalnom porovnani vstupov a vystupov Zivin za
celu rastlinnt vyrobu (obr. ¢. 27) bola bilancia NPK Zzi-
vin negativna. Negativna bilancia, zaporné saldo zivin
v danom obdobi sa pohybovalo od 25,9 kg do 90,7 kg
NPK. ha™. Plusova bilancia dusika sa prejavila v suchom
ro¢niku 2000, s nizkymi urodami a znizenym ¢erpanim

zivin. Aj pri bilanénom porovnani vstupov a vystupov zivin
hlavnych plodin (obr. ¢. 28) sa Zistilo plusové saldo len

pri dusiku, ostatné Ziviny vykazovali zaporne saldo.

Intenzitu hnojenia podia SU SR uvadza nasledovna

tabul'ka:

the highest presentation among crops and contempora-
rily their nutrient-requirements were the most covered by
industrial fertilizers (further PH). This is documented in
Fig. 1 with almost parallel course of curves of fertilizer
consumption and the yield of cereals in period 1950
-1970. At the beginning of eighties, yields reached high-
er dynamics. This already was consequence of increa-
sing of soil fertility potential, of growing of more intensive
varieties and also it was result of application of standard
agro- techniques and new growing technologies. That
time high share of liquid fertilisation consumption (40 %
N. 20 % P,O, ) contributed to the yield growth through
higher efficiency of nutrient liquid forms via extra-root
nutrition. Just at cereals there were fertilization technolo-
gies by liquid form most tested and used.

Confrontation of applied nutrient doses with achieved

to assumption, that fertilization influences the yield very
little. The nutrients from soils supplies, which were ac-
cumulated in soil by surplus fertilization mainly in period
1970-92, had the biggest influence on the production
of the yield.

In global comparing of inputs and outputs of nutrients
for whole plant production (Pict. No. 27) the balance of
NPK nutrients was negative. Negative balance of nutri-
ents in concerning period varied from -25,9 kg to -90,7
kg NPK. ha'. Plus balance of N appeared in dry year
2000, with low yields and decreased consumption of
nutrients. Also in balance comparing of inputs and out-
puts of nutrients of main crops (Pict.No.28) there were
ascertained the plus balance only in N, other nutrients
presented negative balance.

Intensity of fertilization according Statistical Authority
of Slovak Republic there introduces next table:

Priemerna spotreba priemyselnych hnojiv na Slovensku v kg €. Z. na ha p. p. a 0. p. podla rokov
Average consumption of industrial fertilizers in Slovakia in kg of pure nutrients on ha of the farmland and

arable land, according years

Prieskum intenzity spotreby hnojiv za posledné dva

dy (obr. ¢. 33 az 41). Zda sa, ze intenzita hnojenia na o.

p. ¢asto nekoreSponduje s intenzitou vyrobnych podmie-
nok, ¢o ma neadekvatnu odozvu v dosiahnutej naturalnej

produkcii.

Popisany stav charakterizuje bilanéné porovnanie

ﬁ;‘t'r';;‘;s 1990 | 1991 | 1992 1993 | 1994 ' 1995 1996 1997 | 1998 ' 1999 | 2000 2001 | 2002 2003 2004 2005
N 916 | 62,8 | 39,5 | 28,4 | 30,1 | 30,6 | 32,8 | 37,7 | 38,3 | 29,5 | 33,3 | 352 | 416 | 38,3 | 44,0 | 453
PO, pf:) 69,0 | 30,7 | 126 | 7,2 7,3 78 88 | 105 | 956 59 7,2 8,2 8,7 8,4 89 | 10,0
K,0 791 | 296 | 11,8 | 6,0 6,1 6,6 73 8,38 8,0 47 6,0 7,7 8,3 8,5 8,5 9,6
NPK 2400 | 1230 | 639 | 416 | 435 | 450 | 489 | 570 | 559 | 401 | 466 | 515 | 586 | 552 | 614 | 649
N - - 416 | 47,8 | 492 | 524 | 60,3 | 56,1 | 48,3 | 59,6 | 62,3 | 657 | 60,5 | 616 | 63,4
PO, c;'_? - - 10,5 | 11,6 | 124 | 141 | 16,8 | 140 | 97 | 129 | 144 | 138 | 132 | 125 | 141
K,0 - - - 8,38 97 | 108 | 11,7 | 140 | 11,7 | 78 | 106 | 144 | 131 | 135 | 11,9 | 134
NPK 609 | 690 | 724 | 782 | 911 | 818 | 658 | 831 | 911 | 926 | 872 | 860 | 909
Fertilizer consumption intensity survey according

. territory units in recent two years is presented in map
roky podla Uzemnych celkov prezentuju mapové prehla- :

overviews (Pict. No. 33 - 41). It seems, that fertilization
intensity upon arable land often did not correspond with
intensity of manufacture conditions in fields, what has in-
adequate reaction in attained natural production.
Described situation characterizes balance compa-
rison of inputs and outputs of nutrients, differentiated




vstupov a exportu zivin diferencovanej podla davky du-
sika na urodu hlavnych plodin (obr. ¢. 29 az 32). Pokial
je od roku 2000 uroven spotreby hnojiv pomerne nizka,
spotreba zivin kopiruje uroven dosiahnutych urod, kto-
ré kolisali podla charakteru ro¢nika. (obr. ¢. 22 az 26).
V suchych rokoch (2000 a 2003) boli nizke Urody, tym
aj bilanéné schodky. Naopak dobré urody v roku 2004
a lepsie v rokoch 2002 a 2005, prehibili schodky najma
P a K, najma pri intenzivnejsej vyzive dusikom. Aplikacia
N byva zvy¢ajne v sulade s potrebami plodin az nadlimit-
na. Vyssie zaporne saldo bolo iba v urodnom roku 2004.
Na davky dusika najviac reagovali plodiny naro¢né na du-
sik ako sInecnica a repka olejna, ale pozitivny vplyv rastu-
cich davok N na urody je zrejmy pri vSetkych plodinach.
Krytie fosforu je asi na 40-50 % a draslika iba na 20-30
% potreby. To naznacuje, ze pri davkach prevysujucich
100kg N.ha' s primeranym PK hnojenim, pri adekvatnej
ochrane méze poskytnut uspokojivé Urody aj v horsich
ro¢nikoch. Spotreba priemyselnych hnojiv sa v posled-
nych 15 rokoch pohybuje na velmi nizkej, priblizne /s
urovni roku 1990. Priemerna spotreba N v priemere SR
dusika v uvedenom obdobi sa pohybuje v rozmedzi od
28 do 45 kg.ha' polnohospodarskej pody a od 42 ka
do 66 kg. ha™' ornej pdédy. Spotreba fosforu je v rozpati
od 7 do 10 P,O, kg.ha' polnohospodarskej pédy a od
10 do 15 kg PQO5.ha" ornej pody. Spotreba draslika sa
pohybuije v rozpéti 6 az 10 kg K,O.ha™' polnohospodars-
kej pédy a od 9 do 14 kg KZO.ha"ornej pody. Prisun Zivin
organickymi hnojivami je nedostato¢ny, nakolko stavy
hospodarskych zvierat sa vyrazne znizili a predstavuju
priblizne 0,45 dobytcej jednotky na hektar.

Sucasnaintenzita hnojenia a ostatnych vstupov do pody
posuva celu agrosustavu k extenzite vyroby, postupnému
drancovaniu pody o ziviny a poklesu podielu agrosekto-
ra na tvorbe HDP. Nesystémovost v starostlivosti o PPF,
improvizacia a Uspory vkladov do chemizaénych vstupov
vyznamne ovplyviuju urody a ekonomiku podniku, najma
v suchych rokoch. Vysledky urod signalizuju, ze optimal-
na vyziva rastlin bola stabilizatorom Urod. Hospodareniu
na konto pddnych zasob zivin pri nedostatku financii
nemozno upriet racionalitu. AvSak nevyvazené hnojenie
dusikom (v davke a termine) spdsobuje depresie urod. Z
tohto pohladu bude Ziaduca restrukturalizacia RV podla
Struktury vyroby a pedoklimatickych podmienok, ktoru
moze ovplyvnit aj cenova a dota¢na politika statu.

5)
Vysledky ASP v XI. cykle

Podrobny statisticky prehlad vysledkov ASP je uvede-
ny v prilohovych tabulkach od ¢. 7.

Z tychto tabuliek je mozné vycitat podla potreby a zauj-
mu vSetky praktické udaje, tykajuce sa chemizmu péd
Slovenska za roky 2000-2005. Preto sa nebudeme v
sprave detailnejsie zaoberat Statistickymi prehladmi, naj-
ma za Uzemné celky (kraje, okresy). Poukazeme skor na

i according N-dose on yield of main crops (Pict. No. 29 -
i 32). While the level of fertilizer consumption is from year
i 2000 relatively low, the consumption of nutrients copies
the level of attained yields, which varied according the
: character of year (Pict. No. 22 - 26). Low yields were in

dry years (2000 and 2003) ant thereby also there were
low balance steps. On the contrary good vyields in year
2004 and better in years 2002 and 2005, made the
bigger steps mainly in P and K and mainly in intensive
N-nutrition. Application of N is usually excessive. Higher
negative balance was only in fruitful year 2004. Crops,
which are demanding on N - for instance sunflower,
rape, had the biggest reaction on N-doses but positive

effect of increasing doses of N on yields is evident in all
i crops. Covering of phosphorus is approximately on 40-
i 50 % and of potassium only on 20-30 % of the need. It

indicates, that in the doses exceeding 100kg of N.ha™
with adequate PK fertilization, in conditions of appropri-
ate protection there can be attained satisfied yields also
in worse years. The consumption of industrial fertilisers
is on very low level in last 15 years, it is approximately
25 % of level of year 1990. Average consumption of N
in average of SR varies in range from 28 to 45 kg.ha in

i agricultural land and from 42 kg to 66 kg. ha™ of arable
i land in related period. The consumption of phosphorus
is in range from 7 to 10 of P,O_kg.ha"" of agricultural land
. and from 10 to 15 kg of P,O_.ha™ of arable land. The

consumption of potassium oscillates in range from 6 to
10 kg of K2O.ha‘1 of agricultural land and from 9 to 14
kg of K,O.ha™ of arable land. The supply of nutrients by
organic fertilizers is insufficient, because the numbers of
farm animals significantly decreased and they represents
approximately 0,45 of livestock unit on 1 ha.

Present fertilisation intensity and other soil inputs
shifts all the agro system towards extensity, gradual soil

i plundering, nutrient supply decrease and reduced rate
of the agro sector in formation of Gross National Pro-
i duct. Non-systematic approach in the care for farmland,
i improvisation and saving in chemical inputs significant-

ly affect yields and enterprise economy, particularly in
dry years. Results of yields signalise, that optimal plant
nutrition was yield stabilizer. Farming on account of sail
nutrients, at deficiency of monetary resources, could be
considered as rational. However not balanced N fertili-
sation (in rate and terms) causes the yield depressions.
From this point of view there will be desirable crop pro-

i duction restructuring according the production structure
i and pedoclimatic conditions, which can be influenced
also by price and subsidiary politics of state.

5)
ASP results in XI*" cycle
Detailed statistical overview of ASP results is introdu-

ced in annex tables from No.7.
From these tables there is readable - according the

i need and interest - all practical data, concerning soil
chemism in Slovakia for years 2000-2005. Therefore
i statistical overviews will not be analysed in detail in this
. report, particularly not territorial wholes (districts, regions).
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vyznamnejsie zmeny, ktoré v sledovanom obdobi, najmé

vsak v XI. cykle ASP nastali.

V désledku nového uzemného élenenia SR vznikli
oproti predchadzajucim cyklom nové okresy a kraje, ¢im
sa narusila genéza a tym aj moznost vzajomného porov- :

navania so stavom v minulosti.

Preskusané vymery v ha v kazdom okrese a kraji podla
kultur v XI. cykle ASP su uvedené v prilohach tab. ¢. 116
-123.

Vyse styridsatrocné vysledky zahriujuce prevahu
patrocnych a tri trojroéné cykly umoznuju posudit dlho-
doby vyvoj zmien, ktoré nastali v chemizme pdd SR pod
vplyvom standardnej agrotechniky ,upravy pH vapnenim

a intenzivneho hnojenia v 70 - 80 tych rokoch. V tabul-

kach &. 1 a2 6 je uvedena dynamika wysledkov ASP od i ve fertilisation in seventies and eighties, respectively. In

i tables No. 1 - 6 there is presented the dynamics of ASP

r. 1966 az po rok 2005 podla jednotlivych kultur, resp.

sposobu vyuzivania pédy. Vyvoj zmien pédneho chemiz- 3

mu prezentuje aj ich grafické spracovanie v prilohach,
ktoré je prehladnejsie ako ¢iselné udaje (obr. ¢. 2 a 13).

Vysledky ASP su nepochybne ovplyvnené aj celkovou
odskusanostou poédy. Pokles plosnej odskusanosti sa za-
znamenava najma na pddach s nizSou bonitou, ktoré su
uz bud neobrabané, alebo su vyuzivané vel'mi extenzivne
bez vstupov do vyzivy rastlin. Neodskusanim v ASP sa
prevazne vyradil podiel péd s horsimi parametrami pod-

neho chemizmu, ¢o sa prejavilo na ,relativnej stabilite”

globalnych priemerov za SR zistenych v uzatvaranom XI.

cykle voci predchadzajucemu obdobiu. Nepochybne aj

trvaly pokles Urod plodin a tym aj ¢erpania zivin irodami
vplyva na nizsi export zivin.

5. 1 Pédna reakcia

Vymenna pddna reakcia je jednym z najddlezitejSich

faktorov ovplyvnujucich pédnu urodnost. Pédna reakcia

ma vplyv predovsetkym na putanie a rozpustnost Zivin,

na zlepsenie strukturneho stavu pdody, tvorbu humusu
a postupne sa jej vyznam presuva do polohy indikatora

ekologickej stability agrarnej krajiny. Tento argument je
v sucasnosti vyznamnejsi pri obhajobe opodstatnenos-
ti plosného vykonu ASP v nasej krajine, ako klasické
zddvodnenie potrebou determinacie produ¢ného poten-
cialu pédneho fondu.

Vyvoj hodnoty pH pddy v priemere SR indikuje po-
zvolny trend acidifikacie nasich poéd a pokles alkalickych
pod. Pri porovnavani hodnét X. a Xl. cyklu ASP je moz-

né konstatovat, ze vyvoj pédnej reakcie nie je taky dra-
maticky ako sa pévodne predpokladalo. Ak porovname
priemerné hodnoty pH, ktoré boli v predchadzajucom
cykle pri ornej pdde 6,5; pri TTP 5,7 a polnohospodars-

kej pdde 6,4 so sucasnym priemerom pH pri ornej pdde
6,4; pri TTP 5,6 a pri polnohospodarskej péde 6,3;
vyraznejsie zmeny nenastali. Doslo vSak k presunom v
percentualnom zastupeni jednotlivych kategorii. Na ornej
pode sa podiel alkalickych pod znizil z 21,7 % na 16,4 %
a stupol podiel kyslych (13,8 %) a slabokyslych (38,6 %)
pod. Detailné zastupenie jednotlivych kategorii pH, ale
aj obsahu zivin na jednotlivych kulturach pody udavaju

Rather we shall point out on more significant trends in the
monitored period, particularly in XI'" ASP cycle.

Due to new territorial SR reorganisation, unlike pre-
vious cycles there arose new districts and regions, whe-
reby there was disturbed the genesis and possibility mu-
tual comparison with the situation in the past..

The tested areas in ha in every districts and regions in
Xl ASP cycle, according landuse forms, are introduced
in annex - tables No. 116 - 123.

More than forty-year results, with the majority of five-
year cycles and with the three three-year cycles, enable
us to judge long-term development of the changes, which
came in Slovakian soil chemism under influence of stan-
dard agrotechnics, pH modification by liming and intensi-

results from year 1966 to year 2005 according the landu-
se forms, resp. according manner of land utilization. Soil
chemism change development is also presented in gra-
phical forms, in annexes, what is more lucid as numeric
data (picture No. 2 and 13).

The ASP results are undoubtedly influenced also by
wholly soil testing. Decrease in area testing was registe-
red particularly at soils with lower quality that either has
not been yet farmed, or they are in very extensive way of
farming, without any inputs of plant nutritional character.
Zero ASP testing prevailingly means the excluding of soil
share with worse parameters of soil chemism, what was
demonstrated on ,relative stability” of global means for
Slovakia found in closed XI" cycle when it is compared to
former period. Undoubtedly also permanent decrease of
crop yields connected with reduced nutrient consump-
tion by plants was also influencing lower nutrient export.

5. 1 Soil reaction

Exchange soil reaction is one from the most important
factors, which influence soil fertility. Soil reaction has
influence mainly on binding and solubility of nutrients,
on improving of structural soil state, on the creation of
humus and gradually its sense is shifting to position of
ecological stability indicator of agrarian country. This
argument is in present more important in defence of
groundwork of terrain ASP execution in our country, as
classical justifying by need of determination of produc-
tion potential of soil fund.

The development of soil pH value in Slovakian average
indicates gradual trend of acidification of our soils and the
decreasing of alkaline soils. In comparing of values of X"
and XI™ cycle of ASP, there is possible to conclude, that
the development of soil reaction is not so dramatic as was
originally supposed. If we compare average values of pH,
which were in previous cycle in arable land 6,5; in per-
manent grassland (TTP) 5,7 and in agricultural land 6,4
with current average pH in arable land 6,4; in permanent
grassland (TTP) 5,6 and in agricultural land 6,3; there did
not arise more significant changes. But there were noticed
shifts in percentage representations of individual catego-
ries. On arable land the share of alkaline soils decreased
from 21,7 % to 16,4 % and increased the share of acid
soils (13,8 %) and weakly acid soils (38,6 %). Detail repre-




sumarne prehlady vysledkov ASP v tabulkach ¢.1 az 6.
Pri lukach a pasienkoch (tab. ¢. 6), kde je v sucasnosti
vapnenie zanedbavané, je zrejmy vyraznejsi posun z ne-
utralnej do kategorie slabo kyslych a kyslych péd.

Pocas vsetkych cyklov nielen na polnohospodarskej,
ale aj na ornej pode (tab. ¢. ) sme zaznamenavali stabil-
ny podiel alkalickej pédnej reakcie (okolo 20%), pricom
v XI. cykle tento podiel klesol na 16,4 %. Na alkalitu ma
najvacsi vplyv vlastnost prirodzeného pozadia, resp. p6-
dotvorného substratu alebo antropogénne cinitele, naj-
ma intenzivne hnojenie kyslymi hnojivami.

Prejavuje sa este vplyv pravidelného vapnenia mlety-
mi vapencami v minulosti. Z hrubsie mletych vapencov
sa vapnik este uvolnuje, ¢im prispieva k este prijatelnej
urovni podnej reakcie.

5. 2 Potreba vapnenia

Napriek trendu pozvol'nej acidifikacie nasich pod, apli-
kacia vapenatych hmét je voci minulosti vyznamne nizsia
(obrazok ¢.2). Vyvoj a stav pH pédneho fondu SR mozno
hodnotit od . cyklu ASP (1966 - 1970), kedy sa ustalil
Standardny celoplosny vykon. Podiel vymer kyslych pod
dosiahol maximum vo IV. cykle s trendom jeho trvalého
poklesu az po VIII. cyklus uzatvarajuci byvaly politicky
systém, v ktorom sa vykonavala désledna Uprava pH,
prave na ornej péde. Nastup 15-ro¢ného obdobia trans-
formacie agrosektora nerespektoval zauzivané standar-
dy, ¢o sa premietlo do opatovného rastu podielu kyslych
pod. Problém spociva aj v nerespektovani vysledkov ASP
(najma z finan¢nych dévodov), ktoré stanovuju davky va-
penatych hmot.

Potreba vapnenia je podla okresov a krajov vyjadre-
na pri ornej péde, TTP, viniciach a polnohospodarskej
pode v tab. ¢. 100 az 107 je uzko spojena s pddnou
reakciou. Voci IX. cyklu ASP, kedy potreba vapnenia na
polnohospodarskej péde bola 0,223 t CaO.ha™, sa zvy-
Sila na 0,240 t.CaO.ha™. V tomto cykle ASP je celkova
ro¢na potreba 360.743 t CaO, ktora vSak zaostava za
uvedenou hodnotou, ako to uvadza nasledovna tabulka:

i sentation of individual categories of pH, but also the nutri-
i ent contents in separate land-use forms are introduced in
i summary ASP result overviews in tables No.1 - 6. In the
case of meadows and grazing lands (tab. No.6), where is
i the liming uncared in present, there is evident more signifi-

cant shift from neutral category to category of weakly acid
and acid soils.

During all cycles not only on agricultural land, but also
on arable land (tab. No. I) we noted stabile share of al-
kaline soil reaction (approximately 20%). This share de-
creased on 16,4 %. in XI'" cycle. The property of natural
background, respectively the property of parental rock

ior antropic factors - mainly intensive fertilisation with
. acid fertilisers, have the biggest influence on alcality.

There can be observed also the influence of regular

liming by grinded limestones in the past time. From the

coarse grinded limestones there is released the lime,
what helps to acceptable level of soil reaction.

5. 2 The need of liming

In spite of trend of gradual acidification of our soils,
application of lime materials is comparing with past times
significantly lower (Pict. ¢.2). Development and state of

i pH of Slovak soil fund can be evaluated from Ilith ASP
i cycla. (1966 - 1970), when have stabilised standard
i terrain soil survey. The share of acid soil area reached
i maximum in IV cycle with the trend of its permanent de-

crease until to VIIIM cycle. VIII™ cycle was closing the for-
mer political system, in which there was performed con-
sistent pH adjustment, just on the arable land. The start
of fifteen year period of agrosector transformation did not
respect usual standards, what had impact on repeated
increase of acid soil share. Problem lies also in non re-
specting of ASP results (mainly from financial reasons),

i which determined the doses of limy materials.

The need of liming is according districts and regions

i expressed in arable land, permanent grasslands (TTP),
i vineyards and agricultural land in tab. No. 100 -107 and
it is strongly connected with soil reaction. Comparing
: with IX"ASP cycle, when the need of liming on agricultu-
i ralland was 0,223t CaO.ha™, it was increased on 0,240
i t.Ca0.ha. In this ASP cycle is global need of CaO 360
743 t of Ca0., which is behind introduced value, as it is
¢ introducing next table:

Sumarna spotreba vapenatych hmoét v SR vyjadrena v'Ca0O podla rokov
Sum of consumption of lime materials in Slovakia expressed in CaO according years.

Rok CaO v tis.t Rok CaO v tis.t Rok CaO v tis.t

Year In thousand tons Year In thousand tons Year In thousand tons

1970 80,0 1994 15,0 2000 57,2

1974 192,0 1995 92,0 2001 81,5

1982 395,0 1996 70,0 2002 37,4

1984 423,0 1997 131,5 2003 33,6

1989 500,0 1998 164,4 2004 41,7

1992 40,0 1999 90,5 2005 46,8
2006 38,1

Vapnit nizkymi davkami (0,2 - 0,4 t CaO) sa odporuca
slabokyslé pody, ktoré z pohladu vyzivy rastlin povacsine

i Itis recommended to lime weakly acid soils with low
doses (0,2 - 0,4 t CaO). From the point of view of plant
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vyhovuju narokom plodin. V sulade s podmienkami dob-
rej enviromentalnej praxe, podmienkami pre aplikaciu ka-
lov z COV a najma z pohladu kapitalovych moznosti far-

marov je prijatelna a ekologicky unosna hranica pH 5,5.

Podiel tychto pod sa udrziava na Urovni 13,8 % podielu

odskusanej ornej pody.

5. 3 Obsah pristupneho fosforu

Fosfor, ako makroprvok v korenoch rastlin vyznamne
ovplyvnuje biochemické procesy uz v pociato¢nych vyvo-
jovych stadiach, z ¢oho plynie aj opodstatnenost lokalne-

ho hnojenia , pod patu“. Je zdrojom energie pri enzyma- :
tickych procesoch a plni Ulohu pri syntéze organickych
zlucenin. Vplyvom jeho trvalého Cerpania urodami, najma

zrnin s najvyssim podielom v Struktlre osevu a pri nizkej
spotrebe fosfore¢nych hnojiv dochadza k postupnému
poklesu prijatelného fosforu v pode.

Vyvoj v VIII. az Xl. cykle prezentuje obr. ¢. 7. Graf zre-
telne potvrdzuje trend narastu kategorii z nizkou zasobou
zivin a pokles kategérii s vysokou zasobou. V hodnote-
nom obdobi su celostatne priemerné obsahy fosforu na
ornej péde 75,9 mg P.kg™, ¢o je na Urovni ,vyhovujucej”
kategorie zasobenosti vyzadujlucej uz tzv. nahradzovacie

podnych zasob. Priemerné obsahy fosforu podla kultur
pody a okresov su prezentované v tab. ¢. 100 az 113.
Nastali vyrazne presuny v percentualnom zastupeni jed-
notlivych kategorii. V XI. cykle ASP podiel nizkych zasob
narastol z 20 na 29 % vymery ornej pddy, naproti tomu
podiel vysokej zasoby klesol z 11,1 na hodnotu 6,27 %.
Zvysil sa aj podiel s vyhovujucou zasobou takmer na 39 %
vymery. Spolu su to uz 2/3 vymery ornej pody vyzadu-

juce systematické P hnojenie. Ak zostane v osevnom : .

) . : - i trary share of high supply decreased from 11,1 on level
postupe vysoké zastupenie obilnin, tento proces bude
pokracovat. Neboli odskusané predovsetkym pody, kto-

ré su na okraji zaujmu ich obhospodarovania. Ide zrejme

0 pbdy nizsej bonity a travne porasty. Najurodnejsie pody
s vy$Simi obsahmi zivin mali vy$s$iu odskusanost, ¢im ce-
lostatne priemery aj pri skutoénom Ubytku zivin v pédach
zostali viac-menej zachované. Preto maju tieto priemerné
obsahy zivin viac-menej informacny charakter. Detailnej-
Sie posudenie v slede cyklov realnejsie prezentuju (tab.
¢. 1az6).

5. 4 Obsah pristupného draslika

Draslik je sorbovany na plazmatickych strukturach
podiela sa na mnohych metabolickych a fyziologickych
procesov, najma na latkovej premene sacharidov, raste,
deleni buniek a vodnom rezime rastlin.

Podobna situacia ako pri fosfore je aj v obsahu
pristupného draslika v poéde. Vyvoj v VIII. az Xl. cykle

prezentuje obr. ¢. 8. Na grafe je vidiet najma zretelny

nutrient these soils in majority suit to requirements of
plants. In concordance with the conditions of good en-
vironmental praxis and with conditions for application of
sludges from sewage plants (COV) and mainly from the
point of view of capital possibilities of farmers there is
acceptable and ecological tolerable limit of pH 5,5. Sha-
re of these soils is kept on the level 13.8 % of share of
tested arable land.

5. 3 Available phosphorus contents

Phosphorus as macroelement significantly influen-
ces biochemical processes in the plant roots already in
the first development stages. From this fact results also
groundwork of local fertilisation ,,under heel* Phospho-
rus is the source of energy in enzymatic processes and is
important in the synthesis of organic compounds. By the
influence of its permanent exhausting by yields, mainly
corns - with the highest share in the structure of crop
rotation and in the case of low consumption of phospho-
rus fertilisers there is observed the gradual decreasing of
acceptable phosphorus in soil.

The development in VIII" - XI™ cycle presents pict.
No. 7. The graph clearly confirms the trend of category
increase with low nutrient supply and decrease of cate-
gories with the high supply. The whole state average con-

hnojenie na Urovni roéného Gerpania Zivin Urodou. Tak- | tents of phosphorus on arable land are 75,9 mg P.kg™ in

7e v celostatnom globale intenzita P hnojenia nizsia ako
ro¢nikovy normativ predstavuje uz pestovanie na ukor :

evaluated period, what is on the level of ,,suitable” catego-
ry of supply, which is requesting already substituting fer-
tilisation on the level of year consumption of nutrients by
yield. We can say that in whole state global, the intensity
of P fertilisation, which is lower as year norm, represents
already growing to the detriment of soil supplies. Average
contents of phosphorus according land-use forms and
districts are presented in tab. No. 100 -113. There arose
significant shifts in percentage representation of separate
categories. The share of low supplies increased from 20
on 29 % of arable land area in XI" ASP cycle, on the con-

6,27 %. Also share with suitable supply increased nearly
on 39 % of area. Together there are two thirds of arable
land area, which request systematic P fertilisation. If high
percent share of cereals remains in crop rotation, this pro-
cess will continue. Predominantly marginal soils, less suit-
able for farming were omitted from testing. There is pro-
bably going about soils with less quality and grasslands.
The most fertile soils with higher nutrient levels showed
higher testability, whereby national means remained more
or less unchanged in spite of real nutrient decrease in soil.
Therefore these average nutrient levels have only informa-

© tive character. Tables No.1-6 more real present more de-
tailed judgment in the sequence of cycles.

5. 4 Available potassium contents

Potassium is taken on plasmatic structures and it sha-
res on many metabolic and physiological processes, ma-
inly on metabolism of saccharides, on growth and cell
division and water regime of plants. Potassium has signi-
ficant share in the afterharvest rests of plants.

Similar situation as in phosphorus is also in the content
of available potassium in soil. The development in VIII" -




pokles kategorii s vysokou zasobou zivin. V XI. cykle ASP
podiel nizkych zasob zvysil z 10,8 % na 13,5 % vymery
ornej pédy a naproti tomu podiel vysokej zasoby klesol
z 38,9 % na hodnotu 35,9 %. V hodnotenom obdobi
su celostatne priemerné obsahy draslika na ornej péde
234,5 mg K.kg™", ¢o je na urovni ,,dobrej* kategorie za-
sobenosti vyzadujucej hnojenie znizenim odberového
normativu o 20-60%. Priemerné obsahy draslika podla
jednotlivych kultar a okresov su prezentované v tab. ¢.
100 az 113. Poédne zasoby draslika v pdde oproti fosforu
boli vyssSie, lebo v pddach sa vyskytuje aj jeho prirodzené
pozadie a ma vyznamny recykel v podniku. Rezervy dras-
lika v pode rapidne klesaju, nakolko ro¢né davky Ziviny
sa dlhodobo pohybuju na urovni 8 - 14 kg na hektar.
Najviac su ohrozené lahké a premyvné pody v désledku
jeho lahkého posunu do spodnych ¢asti pédneho profi-
lu. Nakolko draslik funguje ako regulator vodného rezimu
v pdde a v rastline, ¢o je z hladiska adaptility rastlin na
meniacu sa klimu vyznamné aj v smere stimulacie rezis-
tencie voci skodlivym cinitelom (cicavy hmyz - virusové
choroby) si vynuti opatovnu pozornost pestovatela.

5. 5 Obsah pristupného horcika

Horcik je biogénny prvok, zabudovany v jadre mole-
kuly chlorofilu, kde je nepostradatelny pre proces foto-
syntézy.

Ako vyplyva z tabulkovej Casti tejto spravy, je vacsi-
na polnohospodarskych péd SR dostatocne zasobena
hor¢ikom a to vdaka prirodzenym zasobam tejto ziviny v
podotvornych substratoch Karpatského obluka a Podu-
najskej niziny. Preto sa obsahu horcika este na zaciatku
90-tych rokov nevenovala vyznamnejsia pozornost. V su-
Casnosti nam podiel pod s velmi vysokou zasobou oproti
predchadzajucemu cyklu klesol o 18,2 %. Tuto tenden-
ciu z dlhodobého hladiska nam znazornuje obr. ¢. 5, kde
postupne narasta nizka a stredna kategoéria zasoby na
ukor dobrej. Pravidelne ¢erpanie Mg z pody intenzivnymi
plodinami ho presuva do polohy dobrej zasoby, pricom
orna pbda stale vykazuje vysoku priemernu zasobu, na
urovni 313,8 mg Mg.kg'. Z udajov ASP vyplyva, Ze by
sa malo systematicky hnojit touto Zivinou uz skoro 20 %
vymery. Narast tychto kategorii ma aj priamu vazbu na
nizku uroven vapnenia dolomitickymi vapencami, ktoré
su aj zdrojom Mg. Specialne kultiry maju vacsiu naroc-
nost na horcik, ktory z pédy odcerpavaju intenzivnejsie
ako polné plodiny. Zac¢inajuci trend poklesu obsahu pri-
jatelného horcika nabada aj k hnojeniu touto zivinou na-
jlepsie kvapalnymi hnojivami. Horcik sa stava aj v nasich
podmienkach urodotvornym prvkom, pricom jeho obsah
v krmovinach ovplyvnuje Uroven ,tetanického faktora“.

i XI™ cycle presents pict. No. 8. You can see on the graph
i mainly significant decrease of categories with high nutrient
supply. The share of low supplies increased from 10,8%
i on 13,5 % of arable land area in XI"" ASP cycle and on the
i contrary the share of high supply decreased from 38,9%

on value 35,9 %. National average potassium contents
on arable land are 234,5 mg K.kg' in evaluated period,
what is on the level ,,medium* category of potassium sup-
plies. It requests fertilisation by decreased consumption
rate by 20-60%. Average potassium contents according
individual crops and districts are presented in tab. No.
100 - 113. Soil supplies of potassium in soil comparing

i with phosphorus were higher, because in soils there is
i also its natural background and potassium has significant
i recycling in enterprise. The reserves of potassium in soil
© are rapidly decreasing, because year doses of nutrients

are for the long term on the level 8 - 14 kg/ha. The light
and rinsable soils are the most endangered in the conse-
quence of its easy transport to lower parts of soil profile.
Since the potassium works as regulator of water regime
in soil and in plant, what is from the point of view of plant
adaptability on changing climate significant also in direc-
tion of resistance stimulation against harmful agents (suc-

¢ king insects - virus diseases), therefore the potassium will
enforce again the attention of the grower.

. 5. 5 Available magnesium contents

Magnesium is biogenic element, which is incorpora-
ted in the chlorophyll molecule nucleus, where is essen-
tial for the process of photosynthesis.

As it arises from table part of this report, the majori-
ty of Slovak agricultural land is sufficiently supplied with
magnesium and it is due to natural resources of this nu-

i trient in soil-creating substrates of Carpathian Arc and
i Danubian Lowland. Therefore there was not given more
significant attention to the magnesium content on the be-
i ginning of nineties. In present the share of soils with very

high supply decreased by 18,2 % comparing with pre-
vious cycle. This tendency from long term point of view
is illustrated on pict. No. 5, where gradually increase low
and medium category of supply to the detriment of good.
High consumption of Mg from soil by intensive crops is
shifting it to the position of good supply, but arable land
constantly shows high average supply. Average supply

i shows very high supply (313,8 mg Mg.kg™'). From the
¢ data of ASP there arises, that there should be systemati-
cally fertilised with this nutrient almost 20 % of area. The
i increase of these categories has also direct binding on

low level of liming by dolomite calcites, which are also
the resources of magnesium. Special crops have bigger
demands on magnesium. They consume Mg from sail
more intensive as field crops. Starting trend of decrea-
sing of acceptable magnesium content inspires also to
fertilisation with this nutrient. It would be the best with
liquid fertilisers. Magnesium is becoming in our condi-

; tions yield-creating element. Its content in fodder crops
i influences the level of ,tetanically factor”.
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Zaver

Predkladana sprava o vysledkoch ASP poskytuje si-

tuaénu informaciu o stave pédneho chemizmu PPF Slo-
venska za posledné sestro¢né obdobie.

Bohata faktografia dokumentuje aktualizovanu situaciu
o pddnej reakcii a zivinovom rezime odskusaného podne-
ho fondu, ako z pohladu celostatneho, tak aj regionalne-
ho, ¢i podla spolo¢nych znakov podmienok vyroby, ktoré
su synteticky definované kategoériou vyrobna oblast.

Dlhodobo vyrazne obmedzené vstupy do pddy nastar-

tovali negativne trendy v pédnom chemizme. Po dvoch
desatrodiach intenzivneho (70. - 80. roky) hnojenia prie- :
myselnymi hnojivami, ako aj Standardného vapnenia a
hospodarenia na pode, nema zatial hodnotené obdobie :

katastroficky dopad na prieskumom sledované parame-
tre p6dneho chemizmu. Plati to vSak iba o odskusanom
poédnom fonde, ktory sice nema celoplosnu pokryvnost,
kopiruje vSak minimalne podiel tych kategorii PPF, ktory
je agrarne vyuzivany. Vymery TTP a Specialnych kultur
maju najmensiu odskkusanost. Mozno to vztahovat aj na
81,8 % podiel odskusanej vymery ornej pody. Potvrdzuje
to aj hodnotenie vysledkov ASP podla vyrobnych oblasti.

Poznamenavame, Ze ani v obdobi direktivneho riadenia :
sa nikdy nedosiahla celoplosna odskusanost vymery

TTP v ASP.

Zo statistickych prehladov dosiahnutych vysledkov E

mozno zdéraznit nasledovné aktualne realie, alebo za-
pocaté trendy.

1. Nastupeny trend pozvolnej acidifikacie je dosledkom
nesystémového vapnenia. Zrejmy je z preskupenia
podielu neutralnych péd do slabo kyslej kategorie.
Stabilizoval sa aj podiel alkalickych péd. Hoci tvori iba

patinu PPF je vyznamny, lebo ma prevahu na najurod- i

nejsich pédach v nasich vyrobnych podmienkach.

2. Dynamiku acidifikacnych procesov zmiernuju nizke

davky pouzivanych priemyselnych hnojiv, ktoré prv
pozitivne vplyvali na alkalické pédy svojim okysluju-
cim vplyvom. Rovnako vyrazne znizené spady oxidov
siry a dusika neurychluju pokles hodnoty pH pédy,
napriek nedostacujucemu vapneniu.

3. Obsah fosforu charakterizuje vSéeobecny pokles naj-
lepsich kategorii obsahu pristupnej ziviny a narast po-
dielu nizkych zasob na 29 % na o. p. resp. 33 % na p.

p. Nedostatok fosforu je Skodlivy najmé v ranych vy-
vojovych fazach, kedy napomaha rozvoju korenového
systému. Preto sa odporuca jeho riadkova aplikacia

sucéasne so sejbou, najma na pddach s nizkou zaso-
bou prijatelnej ziviny, alebo na kyslych, ¢i alkalickych
podach.

4. Zasobenost draslikom je vSeobecne vyssia ako fosfo-
rom, avSak vyssie Cerpanie tejto ziviny urychluje pro-
ces Ubytku pédnych zasob, najma pri znizenom orga-
nickom hnojeni. Obsah draslika vykazuje radikalnejsie

8

Conclusions

This report focused to the ASP results introduces si-
tuational information on chemism status in Slovakian
farmland in time of latest six years.

Rich factography documents actualized situation on
soil reaction, nutrient regime of tested soils, with aspect
to national, regional views or by societal signs of techno-
logies that are synthetically defined by the term - region
of production.

In the long term markedly limited soil inputs started ne-
gative trends in soil chemism. After two former decades
of intensive fertilization as well as standard liming and far-
ming, studied period did not register any catastrophic im-
pact on soil chemism parameters that were investigated.
However this is valid only on tested farmland, because
all Slovak farmland was not tested. But tested farmland
copies at least the share of that categories soils, which
are used for agriculture purposes. Areas of grasslands
(TTP) and special crops have the lowest level of testing. It
can also relate with 81,8 % of share of tested arable land
area. It confirms also evaluation of ASP results according
production areas. We make remarks, that also in the pe-
riod of directive administration there was never reached
whole area ASP testing of areas of grasslands (TTP).

From statistical reviews with ASP results can be stres-
sed following real facts or started trends.

1. Trend of gradual acidification recently started is a con-
sequence of non systematic liming. It is obvious from
shifting of neutral soil share to the weakly acid cate-
gory. Also the alkaline soil share has been stabilized.
Though it is only 20% of farmland, these soils are very
important, as they have majority on the most fertile
soils in the conditions best for agriculture.

2. Acidification processes dynamics is buffered with low
rates of industrial fertilizers, that in the past positively
affected alkaline soils with their acidification effect.
Similarly markedly were reduced sulphur and nitrogen
depositions from industry with their acidification im-
pacts, whereby liming needs were reduced as well.

3. Phosphorus level is characterized with general dec-
rease of the available nutrient best categories and in-
crease of low P-supply categories up to 29 % on arable
land or 33 % on farmland. Shortage of phosphorus is
harmful mainly in the first development phases, when it
helps to the development of root system. Therefore it is
recommended its row application simultaneously with
sowing, mainly on the soils with low supply of available
nutrient, or on acid or alkaline soils.

4. Potassium supplies are generally higher than P-sup-
plies, but higher potassium consumption accelera-
tes soil K-supplies reduction, particularly in case of
reduced organic manuring. Potassium level shows
more radical decreases particularly on lighter soils




poklesy najma na lahkych podach, kde dochadza aj k
vymyvaniu ziviny z ornice. Poklesom chovov HD a vy-
uzivanim pozberovych zvyskov plodin na energetické
Ucely budu jeho zasoby v péde nadalej klesat.

5. Hnojenie s Mg je uz ziaduce na 20 % vymery, hoci in-

dukované nedostatky v rastlinach nemozno wylucit aj
inde v Specifickych podmienkach obmedzeného pri-
jmu Mg, najma na karbonatovych pédach, vzacnejsie
pri vysokych zasobach draslika. Pravidelné vapnenie
pod, najlepsie dolomitmi, prispeje aj k dosycovaniu
pod horcikom, obzviast v oblastiach s jeho nizSimi
zasobami.

Z poznania intenzity a struktary hnojenia, vyvoja para-

(sandy) whereby is the nutrient leached out of topsail.
Its supplies in the soil will hereafter decrease due to
reduction of cattle number and using of after-harvest
remainders of crops on energetic purposes.

5. The Mg fertilization is already demanding on 20 % of

area, though induced deficiencies in plants can not
be excluded on other places in specific places of limi-
ted Mg, intake, mainly on carbonate soils, more rarely
in the case of high supplies of potassium. Regular li-
ming of soils, optimally with dolomites, will contribute
also to saturation of soils with magnesium, particularly
in areas with its lower supplies.

On the base of knowledge of intensity and the structu-

re of fertilisation and the development of parameters of
soil chemism and also reached yields in the evaluated
period, there can be propose next measures:

metrov pédneho chemizmu, ako aj dosahovanych urod
v hodnotenom obdobi mozno navrhnut nasledovné opa-
trenia:

1. Pbde a udrzaniu jej urodnosti, ako primarnej podmien- 1. In the proceeding of farmer and also in state agricul-

ke standardnej polnohospodarskej sustavy treba dat
opatovne prioritu v konani rolnika, ako aj v Statnej
agrarnej politike. Akcentuje to aj nastup globalneho
oteplovania. Treba zabranit zaberaniu pody, najma
najvyssej bonity na investi¢nu vystavbu.

. Nesystémovost vo vapneni a hnojeni pédy a vo vyzive
rastlin vobec je pociatkom extenzifikacie RV s dosled-
kami na:

- zvySenu citlivost pestovatelskej sustavy na vykyvy
klimy (sucho, holomrazy) a nedéslednu agrotech-
niku

- znizenu konkurenénu schopnost voci burinam a
znizenu rezistenciu voci ostatnym skodlivym &ini-
telom

- poruchy vo vyzive rastlin a znizenu ekologicku sta-
bilitu agrarnej krajiny v désledku acidifikacie pody

- ohrozenie trvalej udrzatelnosti a potravinovej bez-
pecnosti krajiny, nielen po kvantitativnej stranke
ale aj po stranke kvality dopestovanych potravin
a krmiv.

. Zvysenie podielu tzv. energetickych plodin v Struktare
osevu vyzaduje intenzivne zivinové vstupy, pravidelné
vapnenie a dodrziavanie pestovatelskych standar-
dov.

. Maximalne vyuzivat vSetky sekundarne zdroje zivin
a uhlika, ktoré znizuju naklady na vstupy. Zlacnuju vy-
robu a prispievaju k ochrane a udrzbe krajiny.

ture politics there is necessary to give again priority to
soil and to the maintenance of its fertility, as primary
condition of standard agricultural system. It is accep-
ted also in the connection with the start of global war-
ming. There is necessary to prevent of soil annexing,
mainly the most quality soil for investment building.

2. Non systematic approach in liming and soil fertilisa-
tion and in plant nutrition at all, means start of crop
production extensification with direct consequences
on:

- increased sensibility of agronomic system to cli-
matic alternations (drought, unproper precipitation
distribution, black frosts) and inconsistent agro-
technics.

- decreased competitiveness of plants towards
weeds and lowered resistance to other harmful
factors

- disorders in plant nutrition and lowered agrarian
country ecological stability due to soil acidifica-
tion

- endangering of permanent sustainability and food
country safety not only from the point of view of
quantity but also from quality side of produced
foods and feeds.

i 3. Increasing of the share of so called energy crops in

the structure of sowing - it requests intensive nutrient
inputs, regular liming and respecting of growing stan-
dards.

4. There is necessary to used as much as possible all
secondarily sources of nutrients and carbon, which
decreases the costs of production and it helps to pro-
tection and maintenance of country.




Vysledky agrochemického skdsania péd na Slovensku v rokoch 2000 - 2005
Results of agrochemical soil testing in Slovakia in years 2000 - 2005

GRAFICKE
A VMIAPOVE PRILOHY

GRAPHICAL
AND VIAP ANNEXES



Vysledky agrochemického skdsania péd na Slovensku v rokoch 2000 - 2005
Results of agrochemical soil testing in Slovakia in years 2000 - 2005

Dlhodoby wyvoj spotreby hnojiv a trody hlavnych plodin na Slovensku v rokoch 1950 - 2005
Longterm development in fertilizer comsumtion and main crop yields in Slovakia in period 1950 - 2005
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Vyvoj agrochemickych parametrov ornej pody Slovenska v cykloch ASP
Arable land agrochemical parameters in Slovakia - ASP cykles
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Porovnanie parametrov ASP VIIl. - XI. cyklu na ornej péde v SR
ASP parameters comparison VIlI*" - XI*" cykle on arable land in SR

oH Obrazok 6 - Figure 6
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ASP parameter categories in % arable land according regions of production of XI*" cykle
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Kategérie parametrov ASP v % podielu o.p. podla kultir v XI. cykle
Categories of ASP parameters in % shares of crop rotation according crops in XI*" cycle.
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Kategérie parametrov ASP v % podielu o.p. podla krajov v XI. cykle
ASP parameter categories by the regions in % arable land in XI*" cykle
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Vyvoj spotreby hnojiv a trody hlavnych plodin v XI. cykle ASP
Development of fertiliser consumption and yield of main crops in XI*" cycle of ASP

. _ Obrazok 22 - Figure 22
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. Obrazok 24 - Figure 24
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- Obrazok 26 - Figure 26
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Bilanéné provnanie vstupv a vystupov Zivin v kg/ha v celej rastlinnej vyrobe v SR
Balance comparing of nutrient inputs and outputs in kg /ha for all plant production in SR

Obrazok 27 - Figure 27
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for years 2005-2006
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Vplyv intenzity hnojenia podla diferencovanej davky dusika na trodu vybranych plodin
v XI. cykle ASP

The influence of fertilisation intensity, which is differenced according nitrogen dose

on yield of chosen crops in Xl cycle ASP
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Kontrola urodnosti ornej pady v XI. cykle ASP (2000-2005) podla okresov (kategéria hodnote-
nia d najvyssim % zastipenim na odskidsanej vymere okresu)

Arable land fertility control in the ASP XI* cycle (2000-2005]) by district

(assessment category with highhest % on the district tested area)
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Regionalny prehlad spotreby hnojiv na ornej péde v roku 2005-2006
Fertilizers consumption regional overview on arable land in 2005-2006

N Obrazok 37 - Figure 37
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Obrazok 40 - Figure 40
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Vysledky agrochemick

Results of agrochemical soil testing in Slovakia in years 2000 - 2005
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Pddna reakcia - prehlad podla okresov (v % podiele kategérii)
Soil reaction by district (in % of category]

BRATISLAVSKY KRAJ - BRATISLAVA REGION

orna poda - arable land Tabulka 9 - Table 9

Bratislava Il 0,00 0,00 0,00 0,00 0,00 0,00 100,00 0,00
Bratislava Il 0,00 0,00 0,00 0,00 6,33 65,68 27,99 0,00
Bratislava IV 0,00 0,00 0,00 0,00 46,24 40,51 12,35 0,90
Bratislava V 0,00 0,00 0,00 0,00 0,00 0,00 99,86 0,14
Malacky 1,71 4,49 10,80 17,01 42,10 31,48 9,13 0,28
Pezinok 0,53 4,56 10,53 15,63 43,58 32,78 8,13 0,00
Senec 0,00 0,00 1,32 1,32 12,54 20,32 64,90 0,92

vinohrady - vineyards Tabulka 10 - Table 10
Bratislava Il 0,00 0,00 0,00 0,00 0,00 0,00 100,00 0,00
Bratislava Il 0,00 0,32 1,29 1,61 50,00 48,06 0,32 0,00
Bratislava IV 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Bratislava V/ 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Malacky 0,00 0,00 0,00 0,00 0,00 100,00 0,00 0,00
Pezinok 0,56 S5 5,82 11,96 33,30 45,36 9,38 0,00
Senec 0,00 0,00 0,00 0,00 0,00 64,29 35,71 0,00

ovocné sady - orchards Tabulka 11 - Table 11
Bratislava Il 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Bratislava Il 0,00 0,00 0,00 0,00 0,00 90,16 9,84 0,00
Bratislava IV 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Bratislava V 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Malacky 0,00 0,00 0,00 0,00 51,41 48,59 0,00 0,00
Pezinok 0,00 0,00 0,00 0,00 40,82 59,18 0,00 0,00
Senec 0,00 0,00 0,00 0,00 0,00 8,62 91,38 0,00

luky a pasienky - grassland Tabulka 12 - Table 12
Bratislava Il 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Bratislava Ill 0,00 0,00 0,00 0,00 50,79 49,21 0,00 0,00
Bratislava IV 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Bratislava V 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Malacky 0,00 2,13 24,56 0,00 67,89 1,93 3,48 0,00
Pezinok 6,67 &8 10,00 20,00 55,42 24,58 0,00 0,00
Senec 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00




Vysledky agrochemického skidsania péd na Slovensku v rokoch 2000 - 2005
Results of agrochemical soil testing in Slovakia in years 2000 - 2005

polnohospodarska péda - farmland Tabulka 13 - Table 13

Bratislava Il 0,00 0,00 0,00 0,00 0,00 0,00 100,00 0,00
Bratislava Il 0,00 0,06 0,23 0,29 15,65 62,76 21,31 0,00
Bratislava IV 0,00 0,00 0,00 0,00 46,24 40,51 12,35 0,90
Bratislava V/ 0,00 0,00 0,00 0,00 0,00 0,00 99,86 0,14
Malacky 1,67 4,42 10,99 17,08 42,57 31,10 8,97 0,27
Pezinok 0,65 4,64 9,93 15,22 42,61 34,19 7,99 0,00
Senec 0,00 0,00 1,31 1,31 12,42 20,55 64,81 0,91

NITRIANSKY KRAJ - NITRA REGION

orna pdda - arable land Tabulka 14 - Table 14
Komarno 0,11 0,06 0,83 1,00 9,71 38,27 48,21 2,82
Levice 0,18 1,68 5,47 7,33 52,86 36,26 3,54 0,01
Nitra 0,34 0,73 3,90 4,97 25,30 52,27 17,13 0,32
Nové Zamky 0,05 0,73 1,97 2,74 18,65 46,28 31,48 0,82
Sala 0,00 0,00 0,00 0,00 8,78 44,40 46,81 0,00
Topoléany 0,46 2,08 6,60 9,20 41,30 46,35 BAlS! 0,00
Zlaté Moravce 4,24 8,97 26,29 39,50 52,30 7,48 0,72 0,00

chmelnice - hop gardens Tabulka 15 - Table 15
Komarno 0,00 0,00 0,00 0,00 0,00 0,00 100,00 0,00
Levice 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Nitra 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Nové Zamky 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Sala 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Topolcany 0,00 0,00 0,00 0,00 0,00 100,00 0,00 0,00
Zlaté Moravce 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

vinohrady - vineyards Tabulka 16 - Table 16
Komarno 0,00 0,00 0,00 0,00 7,85 49,33 39,70 3,11
Levice 0,00 0,00 24,26 0,00 39,00 7,26 29,48 0,00
Nitra 0,00 0,00 3,71 0,00 46,19 31,25 18,46 0,00
Nové Zamky 0,00 0,00 0,00 0,00 1,09 19,60 79,31 0,00
Sala 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Topoléany 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Zlaté Moravce 25,16 15,72 6,29 4717 29,56 23,27 0,00 0,00

ovocné sady - orchards Tabulka 17 - Table 17

Komarno 0,00 0,00 0,00 0,00 0,00 15,22 79,57 5,22




Levice 0,00 0,00 0,00 0,00 57,82 42,18 0,00 0,00
Nitra 0,00 0,00 0,00 0,00 5,26 78,95 15,79 0,00
Nové Zamky 0,00 0,00 0,00 0,00 3,14 33,40 63,46 0,00
Sala 0,00 0,00 0,00 0,00 0,00 0,00 100,00 0,00
Topolcany 0,00 0,00 0,00 0,00 66,67 33,33 0,00 0,00
Zlaté Moravce 0,00 0,00 0,00 0,00 100,00 0,00 0,00 0,00

luky a pasienky - grassland Tabulka 18 - Table 18
Komarno 0,00 0,00 0,00 0,00 0,00 35,40 64,60 0,00
Levice 0,00 12,04 11,73 0,00 59,57 15,90 0,77 0,00
Nitra 1,86 12,81 12,60 27,27 24,59 44,83 3,31 0,00
Nové Zamky 0,00 0,00 0,00 0,00 8,33 25,00 66,67 0,00
Sala 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Topolcany 1,14 10,86 8,57 20,57 50,29 29,14 0,00 0,00
Zlaté Moravce 3,13 11,57 16,63 31,33 52,89 15,78 0,00 0,00

polnohospodarska péda - farmland Tabulka 19 - Table 19
Komarno 0,10 0,06 0,79 0,95 9,42 38,13 48,69 2,81
Levice 0,17 1,78 5,68 7,63 52,84 35,81 3,70 0,01
Nitra 0,35 0,84 3,98 517 25,17 51,78 17,02 0,31
Nové Zamky 0,04 0,71 1,938 2,68 18,27 45,78 32,44 0,82
Sala 0,00 0,00 0,00 0,00 8,78 44,39 46,82 0,00
Topolcany 0,46 2,12 6,60 9,18 41,30 46,43 3,09 0,00
Zlaté Moravce 4,36 9,11 25,67 39,14 52,24 7,94 0,68 0,00

TRENCIANSKY KRAJ - TRENCIN REGION
orna poéda - arable land

Tabulka 20 - Table 20

Banovce nad Bebravou 0,00 1,50 2,93 4,43 53,00 41,07 1,50 0,00
llava 0,00 1,83 2,94 4,77 22,85 47,63 24,74 0,00
Myjava 1,61 3,77 10,84 16,23 49,12 32,44 2,22 0,00
Nové Mesto nad Vahom 0,94 1,45 6,69 9,08 26,61 43,17 21,13 0,03
Partizanske 0,00 1,71 3,40 5,10 51,92 39,94 3,03 0,00
Povazska Bystrica 1,47 0,48 4,86 6,81 28,95 48,78 15,46 0,00
Prievidza 0,00 0,55 5,38 5,93 63,95 28,94 2,14 0,00
Puchov 0,43 2,74 4,80 7,96 27,75 52,04 12,25 0,00
Trencin 0,77 1,88 8,40 11,05 35,82 41,79 11,26 0,09

Chmelnice - hop gardens Tabulka 21 - Table 21

Banovce nad Bebravou 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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llava 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Myjava 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Nové Mesto nad Vahom 0,00 0,00 0,00 0,00 12,66 40,51 46,84 0,00
Partizanske 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Povazska Bystrica 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Prievidza 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Pachov 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Trencin 0,00 0,00 0,00 0,00 25,44 44,38 30,18 0,00

vinohrady - vineyards Tabulka 22 - Table 22

Banovce nad Bebravou 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
llava 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Myjava 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Nové Mesto nad Vahom 0,00 0,00 0,00 0,00 0,00 43,48 56,52 0,00
Partizanske 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Povazska Bystrica 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Prievidza 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Puchov 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Trencin 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

ovocné sady - orchards Tabulka 23 - Table 23
Banovce nad Bebravou 0,00 0,00 0,00 0,00 0,00 100,00 0,00 0,00
llava 0,00 16,22 48,65 64,87 35,14 0,00 0,00 0,00
Myjava 5,08 10,73 1,98 17,80 38,14 44,07 0,00 0,00
Nové Mesto nad Vahom 0,00 0,00 0,00 0,00 4,67 29,44 65,89 0,00
Partizanske 0,00 15,97 16,71 32,68 37,84 29,48 0,00 0,00
Povazska Bystrica 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Prievidza 0,00 0,00 0,00 0,00 88,40 11,60 0,00 0,00
Puchov 0,00 0,00 0,00 0,00 34,32 65,68 0,00 0,00
Trencin 0,00 0,00 22,22 22,22 27,78 50,00 0,00 0,00

luky a pasienky - grassland Tabulka 24 - Table 24
Banovce nad Bebravou 0,00 0,00 12,50 12,50 87,50 0,00 0,00 0,00
llava 0,00 1,32 9,63 10,95 32,62 43,26 13,18 0,00
Myjava 0,00 10,95 35,44 46,39 37,95 15,67 0,00 0,00
Nové Mesto nad Vahom 7,87 1,41 10,78 20,06 30,83 35,71 13,40 0,00
Partizanske 0,00 0,00 0,00 0,00 100,00 0,00 0,00 0,00
Povazska Bystrica 0,15 1,09 9,68 10,92 30,20 46,15 12,73 0,00
Prievidza 6,13 9,68 11,25 27,07 45,69 25,47 1,77 0,00
Pachov 1,53 6,34 10,96 18,83 49,67 30,92 0,58 0,00
Trencin 12,15 10,80 9,36 32,31 36,87 26,79 3,55 0,48




polnohospodarska poéda - farmland Tabulka 25 - Table 25

Banovce nad Bebravou 0,00 1,49 2,96 4,45 52,97 41,09 1,49 0,00
llava 0,00 1,75 5,38 7,13 26,10 45,93 20,84 0,00
Myjava 1,51 5,22 14,38 21,11 46,86 30,26 1,77 0,00
Nové Mesto nad Vahom 1,38 1,42 6,82 9,26 26,45 42 47 21,44 0,03
Partizanske 0,00 2,24 3,88 6,12 51,54 39,43 2,91 0,00
Povazska Bystrica 0,75 0,81 7,50 9,06 29,64 47,34 13,97 0,00
Prievidza 1,82 3,26 7,11 12,19 57,94 27,84 2,02 0,00
Puchov 0,99 4,58 7,96 13,53 39,00 41,22 6,25 0,00
Trencin 2,50 3,22 8,46 14,18 35,84 39,53 10,30 0,15

TRNAVSKY KRAJ - TRANAVA REGION

orna poda - arable land Tabulka 26 - Table 26

Dunajska Streda 0,00 0,00 0,00 0,00 0,00 5,95 90,85 3,20
Galanta 0,00 0,09 0,00 0,09 4,78 38,09 58,19 2,84
Hlohovec 0,00 0,09 0,55 0,64 7,70 36,75 54,91 0,00
Piestany 0,11 0,00 1,08 1,19 14,78 55,13 28,84 0,07
Senica 0,61 3,63 7,47 11,71 41,61 37,15 9,53 0,00
Skalica 0,45 1,63 3,72 5,71 36,06 50,09 8,13 0,00
Trnava 18,89 0,03

chmelnice - hop gardens Tabulka 27 - Table 27

Piestary | 000 | 000 | 000 | 000 | 000 | 100,00 | 000 | 000 |

vinohrady - vineyards Tabulka 28 - Table 28

Dunajskéa Streda 0,00 0,00 0,00 0,00 0,00 11,56 88,44 0,00
Galanta 0,00 0,00 0,00 0,00 0,00 26,04 66,94 7,01
Hlohovec 0,00 0,00 0,00 0,00 0,00 78,18 21,82 0,00
Piestany 0,00 0,00 0,00 0,00 24,19 33,87 35,48 6,45
Senica 0,00 0,00 30,23 30,23 69,77 0,00 0,00 0,00
Skalica 0,00 0,00 0,00 0,00 20,99 76,54 2,47 0,00
Trnava 0,00 0,96 0,00 0,96 44,71 37,02 17,31 0,00

ovocné sady - orchards Tabulka 29 - Table 29

Dunajska Streda 0,00 0,00 0,00 0,00 0,00 0,00 100,00 0,00
Galanta 0,00 0,00 0,00 0,00 0,00 14,18 85,82 0,00
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Hlohovec 0,00 0,00 0,00 0,00 0,00 0,00 100,00 0,00
Piestany 0,00 0,00 0,00 0,00 31,26 39,19 29,55 0,00
Senica 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Skalica 0,00 0,00 0,00 0,00 0,00 100,00 0,00 0,00
Trnava 0,00 0,00 0,00 0,00 100,00 0,00 0,00 0,00

Tabulka 30 - Table30

luky a pasienky - grassland

Dunajskéa Streda 0,00 0,00 0,00 0,00 0,00 9,82 90,18 0,00
Galanta 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Hlohovec 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Piestany 4,47 2,56 4,47 11,560 28,75 54,31 5,43 0,00
Senica 0,88 12,46 11,29 24,63 42,89 22,73 9,75 0,00
Skalica 0,00 0,00 17,97 0,00 54,47 22,82 4,74 0,00
Trnava 0,00 0,00 0,00 0,00 14,29 85,71 0,00 0,00

polnohospodarska poéda - farmland Tabulka 31 - Table 31
Dunajska Streda 0,00 0,00 0,00 0,00 0,00 5,94 90,93 3,13
Galanta 0,00 0,09 0,00 0,09 4,67 33,86 58,47 2,91
Hlohovec 0,00 0,08 0,53 0,61 7,38 38,06 53,95 0,00
Piestany 0,19 0,05 1,10 1,34 15,54 54,55 28,46 0,11
Senica 0,62 4,06 7,69 12,37 41,71 36,40 9,52 0,00
Skalica 0,42 1,43 4,56 6,42 37,08 48,61 7,90 0,00
Trnava 0,00 0,72 3,62 4,34 30,89 45,92 18,83 0,03

BANSKOBYSTRICKY KRAJ - BANSKA BYSTRICA REGION

orna poéda - arable land Tabulka 32 - Table 32

Banska Bystrica 1,41 2,94 11,04 15,39 47,01 33,58 4,02 0,00
Banska Stiavnica 1,562 2,64 9,80 13,96 76,70 9,33 0,00 0,00
Brezno 3,04 9,94 27,61 40,59 40,25 18,39 0,77 0,00
Detva 5,08 9,51 24,63 39,22 56,08 4,71 0,00 0,00
Krupina 1,16 8,62 18,30 28,08 60,59 11,31 0,02 0,00
Lucenec 1,73 8,93 20,64 31,30 50,11 17,41 1,03 0,15
Pltar 4,70 11,46 23,67 39,83 49,23 10,46 0,48 0,00
Revuca 1,31 5,62 9,42 16,35 54,36 25,46 3,83 0,00
Rimavska Sobota 1,29 7,04 15,67 24,00 45,84 24,73 5,39 0,04
Velky Krtis 0,67 4,29 13,39 18,35 55,63 23,53 2,49 0,00
Zvolen 2,39 9,47 23,44 35,31 56,06 8,37 0,27 0,00
Ziar nad Hronom 0,16 1,71 4,76 6,64 69,71 23,50 0,15 0,00
Zarnovica 0,58 1,05 9,54 1,17 4119 44,95 2,69 0,00




vinohrady - vineyards Tabulka 33 - Table 33

Krupina 0,00 100,00 0,00 0,00 0,00 0,00 0,00 0,00
Lucenec 100,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Rimavska Sobota 0,00 0,00 0,00 0,00 0,00 29,18 70,82 0,00
Velky Krtis 0,84 4,11 7,47 12,42 36,60 33,61 17,37 0,00
Zarnovica 0,00 0,00 0,00 0,00 44,44 55,56 0,00 0,00

ovocné sady - orchards Tabulka 34 - Table 34
Krupina 0,00 53,66 8,54 0,00 13,41 24,39 0,00 0,00
Lucenec 0,00 0,00 66,67 66,67 15,79 17,54 0,00 0,00
Rimavska Sobota 7,01 0,00 0,00 7,01 0,00 34,72 58,28 0,00
Velky Krtis 0,00 0,00 100,00 100,00 0,00 0,00 0,00 0,00
Zvolen 0,00 79,56 0,00 79,56 20,44 0,00 0,00 0,00

luky a pasienky - grassland Tabulka 35 - Table 35
Banska Bystrica 15,83 19,98 13,33 49,14 25,05 24,06 1,74 0,00
Banska Stiavnica 11,00 25,49 32,65 69,13 23,78 7,09 0,00 0,00
Brezno 18,96 30,31 24,75 74,03 16,71 8,86 0,34 0,06
Detva 34,22 19,71 24,06 77,99 18,96 3,05 0,00 0,00
Krupina 4,34 29,29 42,71 76,34 22,93 0,72 0,00 0,00
Lucenec 6,15 13,73 25,31 45,19 41,82 10,32 2,67 0,00
Pltar 59,76 21,19 9,77 90,72 8,71 0,50 0,07 0,00
Revica 3,40 11,52 13,70 28,63 50,27 13,29 3,89 3,92
Rimavska Sobota 18,44 20,34 17,34 56,13 20,51 17,28 5,51 0,57
Velky Krtis 4,34 21,18 33,68 59,20 28,13 9,17 3,50 0,00
Zvolen 8,39 28,17 30,05 66,61 29,92 3,14 0,33 0,00
Ziar nad Hronom 11,97 21,32 19,96 53,26 41,47 5,28 0,00 0,00
Zarnovica 6,83 25,86 10,17 42,86 25,25 26,42 5,46 0,00

polnohospodarska poda - farmland Tabulka 36 - Table 36
Banska Bystrica 10,14 13,27 12,43 35,84 33,71 27,81 2,64 0,00
Banska Stiavnica 6,10 13,68 20,84 40,62 51,13 8,25 0,00 0,00
Brezno 14,31 24,35 25,59 64,25 23,60 11,65 0,46 0,04
Detva 22,52 15,62 24,29 62,43 33,86 3,72 0,00 0,00
Krupina 1,76 12,70 22,88 37,33 53,29 9,35 0,02 0,00
Lucenec 2,09 9,22 21,08 32,39 49,41 16,92 1,14 0,14
Pltar 18,37 13,88 20,22 52,47 39,16 7,99 0,38 0,00
Revuca 1,68 6,38 9,98 17,94 53,83 23,89 3,83 0,51
Rimavska Sobota 3,05 8,38 15,80 27,23 43,14 23,99 5,55 0,09
Velky Krtis 1,36 7,45 17,18 25,94 50,11 21,00 2,94 0,00
Zvolen 4,46 15,95 25,72 46,13 47,02 6,56 0,29 0,00
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Ziar nad Hronom 517 10,03 11,21 26,41 57,73 15,77 0,09 0,00
Zarnovica 2,90 10,28 9,55 22,73 35,32 38,28 3,66 0,00

ZILINSKY KRAJ - ZILINA REGION

orna pbéda - arable land Tabulka 37 - Table 37
Bytca 2,38 0,17 15,40 17,94 27,71 49,47 4,88 0,00
Cadca 25,77 24,31 13,40 63,48 30,17 6,36 0,00 0,00
Dolny Kubin 2,21 3,32 9,48 15,01 28,25 51,03 5,71 0,00
Kysucké N.Mesto 0,00 23,08 12,36 35,44 54,40 10,16 0,00 0,00
Liptovsky Mikulas 0,70 5,37 17,41 23,49 58,71 17,32 0,48 0,00
Martin 0,24 0,17 3,50 3,91 33,81 49,14 13,15 0,00
Namestovo 1,14 10,47 19,83 31,44 43,55 24,79 0,21 0,00
Ruzomberok 0,38 2,75 3,85 6,98 32,06 60,41 0,55 0,00
Tur¢.Teplice 0,00 0,42 1,40 0,00 39,09 44,37 14,73 0,00
Tvrdo$in 1,13 9,49 19,77 30,39 43,09 26,42 0,10 0,00
Zilina 0,45 3,15 4,65 8,25 40,02 46,83 4,90 0,00
ovocné sady - orchards Tabulka 38 - Table 38
Bytca 0,00 0,00 100,00 100,00 0,00 0,00 0,00 0,00
Cadca 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Dolny Kubin 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Kysucké N.Mesto 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Liptovsky Mikulas 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Martin 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Namestovo 0,00 0,00 0,00 0,00 32,11 67,89 0,00 0,00
Ruzomberok 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Tur¢.Teplice 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Tvrdo$in 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Zilina 0,00 0,00 100,00 100,00 0,00 0,00 0,00 0,00
luky a pasienky - grassland Tabulka 39 - Table 39
Bytca 2,97 14,46 10,09 27,53 30,11 35,64 6,73 0,00
Cadca 27,54 21,51 18,71 67,76 25,35 5,41 1,48 0,00
Dolny Kubin 12,66 27,23 21,02 60,92 24,28 14,32 0,48 0,00
Kysucké N.Mesto 20,31 20,20 28,77 69,29 27,01 3,70 0,00 0,00
Liptovsky Mikulas 3,80 1,74 27,89 43,43 43,06 13,41 0,10 0,00
Martin 2,48 4,64 5,07 12,19 20,28 46,83 20,70 0,00
Namestovo 16,15 22,16 22,11 60,42 30,24 8,91 0,43 0,00
Ruzomberok 1,64 5,28 8,52 15,45 30,37 50,73 3,45 0,00
Tur¢.Teplice 1,03 4,10 16,54 21,67 25,05 38,94 14,34 0,00
Tvrdo$in 17,39 25,53 20,43 63,35 31,59 4,98 0,08 0,00
Zilina 0,68 6,08 10,31 17,07 36,54 41,33 5,06 0,00




polnohospodarska péda - farmland

Tabulka 40 - Table 40

Byt¢a 2,63 6,74 13,55 22,93 28,62 42,76 5,70 0,00
Cadca 27,39 21,75 18,25 67,39 25,77 5,49 1,35 0,00
Dolny Kubin 9,22 19,36 17,22 45,80 25,59 26,41 2,20 0,00
Kysucké N.Mesto 18,00 20,53 26,91 65,44 30,12 4,43 0,00 0,00
Liptovsky Mikulas 2,07 8,19 22,04 32,30 51,80 15,59 0,31 0,00
Martin 1,02 1,72 4,05 6,78 29,11 48,34 15,77 0,00
Namestovo 9,65 17,00 20,93 47,58 35,89 16,20 0,33 0,00
Ruzomberok 1,21 4,42 6,94 12,57 30,95 54,02 2,46 0,00
Tur¢.Teplice 0,37 1,73 6,79 8,88 34,09 42,44 14,59 0,00
Tvrdosin 12,86 21,06 20,24 54,16 34,80 10,96 0,08 0,00
Zilina 0,56 4,59 7,46 12,61 38,30 4411 4,98 0,00
KOSICKY KRAJ - KOSICE REGION
orna poda - arable land Tabulka 41 - Table 41
Gelnica 2,50 4,32 10,39 17,21 39,05 32,55 10,23 0,96
Michalovce 1,04 4,72 12,88 18,64 47,28 29,88 4,20 0,00
Kosice - okolie 0,54 4,12 12,62 17,28 49,53 26,24 6,95 0,00
Roznhava 1,03 3,91 8,95 13,90 41,21 31,83 13,05 0,00
Sobrance 3,70 6,28 16,29 26,26 59,10 13,81 0,83 0,00
Spis.Nova Ves 0,39 1,99 10,43 12,81 55,29 26,59 5,31 0,00
TrebiSov 1,13 3,13 10,32 14,58 54,52 25,66 5,24 0,00
Kosicky kraj 1,09 4,06 12,03 17,18 50,60 26,53 5,69 0,01
vinohrady - vineyards Tabulka 42 - Table 42
Gelnica 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Michalovce 0,00 0,00 0,00 0,00 100,00 0,00 0,00 0,00
Kosice - okolie 0,00 0,00 0,00 0,00 0,00 66,94 33,06 0,00
Roznava 0,00 0,00 0,00 0,00 4,94 0,00 95,06 0,00
Sobrance 7,69 2,88 27,88 38,46 60,58 0,96 95,06 0,00
Spis.Nova Ves 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Trebisov 0,00 1,11 12,89 0,00 28,22 57,78 0,00 0,00
ovocné sady - orchards Tabulka 43 - Table 43
Michalovce 0,00 0,00 0,00 0,00 100,00 0,00 0,00 0,00
Kosice - okolie 0,00 0,00 0,00 0,00 38,21 61,79 0,00 0,00
Roznava 0,00 0,00 100,00 100,00 0,00 0,00 0,00 0,00
Sobrance 0,00 60,00 5,00 0,00 35,00 0,00 0,00 0,00
Spis.Nova Ves 0,00 27,14 22,86 0,00 50,00 0,00 0,00 0,00
TrebiSov 0,00 1,00 2,75 0,00 61,00 35,00 0,25 0,00
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luky a pasienky - grassland Tabulka 44 - Table 44

Gelnica 14,97 22,41 16,38 50,06 25,27 19,15 5,24 0,29
Michalovce 5,45 5,27 14,45 21,42 46,74 28,19 3,65 0,00
Kosice - okolie 9,11 5,44 13,06 19,79 47,90 25,40 6,90 0,00
Roznava 7,18 9,92 11,91 25,54 37,50 25,07 11,90 0,00
Sobrance 4,79 8,74 18,84 31,47 55,64 12,21 0,68 0,00
Spis.Nova Ves 10,41 4,77 12,45 20,41 48,28 26,32 4,99 0,00
TrebiSov 2,19 3,02 11,21 15,46 53,32 26,23 4,98 0,00

polnohospodarska poéda - farmland Tabulka 45 - Table 45
Gelnica 11,26 22,41 16,38 50,06 25,27 19,15 5,24 0,29
Michalovce 1,70 5,27 14,45 21,42 46,74 28,19 3,65 0,00
Kosice - okolie 1,29 5,44 13,06 19,79 47,90 25,40 6,90 0,00
Roznava 3,71 9,92 11,91 25,54 37,50 25,07 11,90 0,00
Sobrance 3,89 8,74 18,84 31,47 55,64 12,21 0,68 0,00
Spis.Nova Ves 3,20 4,77 12,45 20,41 48,28 26,32 4,99 0,00
Trebisov 1,24 3,02 11,21 15,46 53,32 26,23 4,98 0,00

PRESOVSKY KRAJ - PRESOV REGION
orna pbéda - arable land Tabulka 46 - Table 46

Bardejov 4,68 6,89 13,66 25,24 40,65 29,42 4,70 0,00
Humenné 9,85 8,81 12,44 31,10 39,76 27,07 2,07 0,00
Kezmarok 0,63 5,27 16,66 22,56 58,59 15,96 2,88 0,00
Levoca 2,22 3,563 10,70 16,45 44,37 29,62 9,57 0,00
Medzilaborce 19,01 12,68 11,45 43,13 38,64 17,28 0,94 0,00
Poprad 0,80 2,41 10,42 13,63 53,19 30,62 2,56 0,00
Presov 2,06 6,21 12,86 21,12 45,31 23,79 9,74 0,04
Sabinov 1,57 5,79 13,67 21,03 48,81 25,18 4,98 0,00
Snina 7,97 11,56 19,04 38,57 41,83 19,18 0,42 0,00
Stara Lubovna 2,90 9,64 18,76 31,29 40,70 26,70 1,32 0,00
Stropkov 712 14,86 15,10 37,08 44,08 16,58 2,26 0,00
Svidnik 5,15 14,09 21,26 40,51 44,83 11,63 3,13 0,00
Vranov nad Toplou 1,65 27,72 12,01 0,00

vinohrady - vineyards Tabulka 45 - Table 45

vumeme | 000 | 000 | 000 | 000 | 000 | 10000 | 000 | 000 |




ovocné sady - orchards

Tabulka 48 - Table 48

Humenné 0,00 100,00 0,00 0,00 0,00 0,00 0,00 0,00
Levoca 0,00 0,00 0,00 0,00 0,00 80,95 19,05 0,00
Sabinov 0,00 0,00 0,00 0,00 25,82 60,56 13,62 0,00
Stropkov 0,00 33,33 0,00 33,33 66,67 0,00 0,00 0,00
Svidnik 0,00 0,00 0,00 0,00 0,00 100,00 0,00 0,00
Vranov nad Toplou 0,00 4,12 27,32 31,44 61,34 7,22 0,00 0,00
luky a pasienky - grassland Tabulka 49 - Table 49
Bardejov 18,99 18,70 19,79 57,48 26,38 13,81 2,33 0,00
Humenné 30,14 17,14 17,66 64,93 21,67 11,39 2,01 0,00
Kezmarok 9,75 11,71 23,04 44,50 45,90 8,86 0,73 0,00
Levoca 16,00 23,30 11,76 51,06 23,19 20,99 4,76 0,00
Medzilaborce 13,71 22,26 20,72 56,68 34,06 7,71 1,55 0,00
Poprad 13,12 12,59 16,95 42,66 34,08 21,04 2,23 0,00
Presov 7,48 18,45 18,74 44,68 30,85 17,68 6,62 0,17
Sabinov 4,47 12,93 28,74 46,14 35,64 15,71 2,51 0,00
Snina 29,78 26,07 26,45 82,30 12,78 4,85 0,07 0,00
Stara Lubovna 7,41 18,19 19,80 45,41 39,96 13,54 1,07 0,02
Stropkov 28,36 22,42 18,60 69,37 20,48 8,72 1,42 0,00
Svidnik 23,92 20,17 15,52 59,61 30,30 8,12 1,97 0,00
Vranov nad Toplou 7,51 14,58 17,41 39,51 30,27 22,09 8,13 0,00
polnohospodarska poda - farmland Tabulka 50 - Table 50
Bardejov 10,64 11,80 16,21 38,65 34,72 22,92 3,71 0,00
Humenné 19,90 13,01 15,01 47,93 30,75 19,28 2,04 0,00
Kezmarok 4,20 7,79 19,16 31,14 53,63 13,19 2,04 0,00
Levoca 6,73 10,00 11,03 27,76 37,36 26,88 8,01 0,00
Medzilaborce 15,11 19,72 18,26 53,10 35,27 10,24 1,39 0,00
Poprad 5,28 6,11 12,79 24,18 46,24 27,14 2,44 0,00
Presov 3,20 8,79 14,10 26,09 42,26 22,50 9,08 0,07
Sabinov 2,48 8,02 18,34 28,84 44,26 22,61 4,30 0,00
Snina 18,98 18,88 22,78 60,64 27,17 11,95 0,24 0,00
Stara Lubovna 5,76 15,06 19,42 40,23 40,23 18,36 1,16 0,01
Stropkov 19,95 19,58 17,15 56,62 29,89 11,74 1,74 0,00
Svidnik 15,70 17,49 18,00 51,20 36,60 9,73 2,47 0,00
Vranov nad Toplou 2,36 6,87 12,83 22,07 39,58 26,89 11,45 0,00
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Results of agrochemical soil testing in Slovakia in years 2000 - 2005

Vysledky agrochemick

8v'ee ol've ¥9've @, &7 9G's pANC] 60V 6E've €.'62 299l 181 6S'0 102 18'6€ G6'09 nojdo| peu Aouelp
1.'6 69'9L 8G've ol'ze 26'le ce'e G9'ol /802 11'Ge 6v'6E 679 60'Y 66l 78've 6561 AUpPINS
20‘L €21 0022 ge'se l0‘ee 20V 29°. 0S‘/L 9z'ee 09‘/¢e 81'9 0.'G 8G'Gl £2'9¢ Le'9y noxdons
/8°GlL or‘oe le've 6L LL le'elh €5'e 4% olL‘al 6c'ey vg'ee 6l'c 16°L vy 69°'ce G/'/9 BUAOQNT BIEIS
09'LL 6E°LL 89/ 2.l'9¢e 199l le'e 10'y 60°LL £8'0¥% 0.'ve 180 8Ll Sv'. 10‘'02 67'0L BuUlUS
Le'el LL've 08‘se S6'vL v6°C 8Y‘6 os‘el PANGIS os‘ze ve'vlL 06°L 60°G cvoL L2'1e /809 Aoulgeg
ev'ov 60°61 €9'le Ly L 177 26'LL 0.'9lL £8'sl g8'ee 1282 6€'9 2l'e /GGl 00°/2 Le'8Yy Aosald
gy 09've ev'oc 168 78y 08‘6 Lot /9'61 Gg9'8¢ 89°'le G6'S 89‘c 90'cl 00'se Le‘es peidod
gLyl 88'€¢ 1822 ¥6'G2 g2's L' ev'Gl £8'2¢ 88°'/¢2 19pL 102 ov's oL'elL 11'v¢ S9'0¥% 90JoqelizpaN
g6'el 1S've ok'ee ce'le cL'8l ez'ch evLL G9'6l 6lL'62 0S‘/e 19 €e'L €0t cL'slL G6°8G EQONST
ev'el 6512 10'8e 9.8l 12‘g €9'c €0'cl 29'6l 16'2€ 18°1€ 062 G.'0 L1'GL £€'62 g8'lg Yosewzay
co‘ee €9‘ce 08‘ce pAcNol4 660l 989 66°'LL 2s'oe 62'0¢ 7e'8l 9l'g 1497 80°Cl £8'6¢ [YAVA4 Quuawny
g2l 10'v2 6l've €802 S8l 929'G 1e's 28'/L 9z'l2 G6'0¥ el 08'S ev'vl 6l'Ge ov'Lv nofep.reg
L6 9/qel - |6 BYInqeL puejsselb - Muaised e An|

00°0 00‘0 826 65'6l L. 8s'c 00‘0 00‘0 S6'v9 | Lp'ze 00°0 8s'c 00‘0 y0'8k | 8e'6. nojdo] peu AoueIp
00°0 00°0 000 | 00‘00F | 00°0 00°0 00‘0 000 | 00°00F | 00°0 00°0 00°0 00°0 000 | 00‘00k AUpIAS
00°0 ge'ee 00°0 ge'ee | vr'vy 00‘0 00‘0 ge'ee | gz | vr'vy 00°0 00‘0 00‘0 8/',L | gg'ee Aoxdons
00°0 gc'y 9e‘sy | ve've SLel 00‘0 00‘0 98¢ | 2¢2'8s SL'el 00°0 00°0 6£'6 ov‘Le S1'6S Aoulqes
00°0 00°0 go'sl | S6'08 00‘0 00‘0 00‘0 yLLS 98'ey 00°0 00°0 00‘0 00‘0 0619 oL'ge BQONST
00°0 00°0 000 | 00‘00F | 00°0 00°0 00‘0 000 000 | 0000} | 00‘0 00°0 000 000 | 00‘00k duuswnH

06 9/qel - 06 ejngel SpJey2I0 - Apes 9UOOAO




89t 18°cH 6l'ee G8'ze | Lv'olt vLL 0s's ge've | ve'sy | og'ee LO'L sv'e 66'8 0L'te 18°GS nojdo | peu roueIp
619 Sk 1992 15‘0e 8L've VA L6 9e'6H ¥6°1E ge'le Ge'9 ov'‘s L'yl 1’62 19'vY AUPIAS
29'v 1454 gc'ze | e6'Ge | 60°Ge 88°'c 16'S §gs'gl G9'/e | S6'vE G6'S e’ 009} ge'se | 6eey Aoxdons
12°0L 2¢e‘oc | 8ege | 6692 | G002 8L'e 8.'G €6°0c | €60V | 8’62 29'e L0V 66°CH LH'92 SL'es BUAOqNT] BIEIS
Sl'9 gLcl gL'6k 6.'ve 9l'/e 85 ¥S's l9'ze .08 | 02le ¥8°L vg'e 28Ok Lo'vz | 60°09 Bulug
859 gc'le | seov | €192 80°'G 8.'G €2'6 8z'8e | 6L've st 09t ¥8°'¢e 06°CH L'0e STANEe] Aoulqes
ee'Lt L0‘te v9'ee | Ll'ee Ge's 0e's le‘eh 60°ce | 98've | ev'St 6S'S 1S ov‘st 69‘ce | 08've NogaId
96'02 | cv'vh 80l 90've 816 €.'s Ge'ok | G5'82 | 80'se | 62'0¢ 19'Y 0e‘9 6 Lt Sv‘oe | S9‘0¥ peidod
GS'HL e 1982 | ¥8'9¢ 8v'LL cL'6 18t /5'ee | 89'/2 | €8'Gh 089 18°S SL'eh 66've | 60V SJI0CE|IZPSIN
08°‘G v.'2h 06°'0€ | ¥0‘ce | €S8t 082 18°Gl 9l'ge le‘ec | 92yl 699 ¥e‘0L | 60°2¢ | €e8¢ | ¥S'ee BQONST]
19°2 959t y9've | 08'ce ce'g oe'y oc'zH 9v'8g | S0'se | 00°0¢ le'e clL'e 668t gv'se | gs9'ee MOJewzZa}
8e'9L | 96'02 | €592 | €L'2e | ov'cl 10°S Ge'eh 1862 | S8'9¢ | 209 11y 617G 6€°Gl 69°Le | S9'cy duuswnH
G.'S eL'¢h vs've | L9'62 le'Le 6L'c 8.'9 ee'oc | 8L'Ge | ce'ee LG [Keo]8 ol'te ze'ee Le‘ee Aolepireg

c6 9/qel - ¢6 engel puejw.ie) - epod eysiepodsoyoujod



Vysledky agrochemického skdsania péd na Slovensku v rokoch 2000 - 2005
Results of agrochemical soil testing in Slovakia in years 2000 - 2005

Prehlad pédnej reakcie podla kategérii vo vyrobnych oblastiach
Soil reaction overview by the categories in the regions of production

Tabulka 93 - Table 93

Wrobl:ia' Kultdra EK SK K SLK N A SA
e Landuse form <55
VO <4,5 4,6-5051-55 5,6-6,56,6-7,27,3-7,7 7,7<
Ornéa poda - arable land 0,45 | 1,86 5,17 7,48 | 29,77 | 34,70 | 27,30 | 0,74
chmelnice - hop gardens 0,00 | 0,00 | 0,00 | 0,00 | 33,33 | 33,33 | 33,33 | 0,00
Kukuricna | vinice - vineyards 0,18 1,44 | 4,60 | 6,23 | 23,98 | 37,36 | 31,43 | 1,00
Maize ovoc.sady - orchards 0,00 | 0,93 2,10 3,08 | 17,48 | 28,41 | 50,26 | 0,83
luky a pasienky - grassland 4,37 9,00 20,67 | 34,05 | 39,62 21,21 512 0,00
polnohosp. Pdda - farmland | 0,61 2,14 578 | 853 | 30,05 | 34,15 | 26,56 | 0,72
Orna poda - arable land 1,08 | 4,50 | 11,60 | 17,13 | 45,22 | 30,28 | 7,35 | 0,01
chmelnice - hop gardens 0,00 | 0,00 | 0,00 | 0,00 | 22,99 | 33,16 | 43,85 | 0,00
Repna vinice - vineyards 564 | 3,13 2,385 | 11,12 | 19,55 | 38,64 | 30,69 | 0,00
Sugarbeet | oyoc sady - orchards 0,00 | 5,82 7,58 | 0,00 | 39,20 | 34,71 | 12,69 | 0,00
luky a pasienky - grassland | 9,48 | 11,13 | 19,84 | 40,44 | 33,93 | 18,95 | 6,57 | O
polnohosp. Péda - farmland | 1,71 503 | 1219 | 18,92 | 44,19 | 29,44 | 7,42 | 0,02
Orna poda - arable land 217 | 5,04 | 12,35 | 19,56 | 48,02 | 26,81 | 5,59 | 0,02
chmelnice - hop gardens 0,00 0,00 0,00 0,00 0,00 92,31 7,69 0,00
Zemiakarska | Vinice - vineyards 3,77 | 1,42 | 13,68 | 18,87 | 48,58 | 32,55 | 0,00 | 0,00
Potatoes ovoc.sady - orchards 2,58 | 11,03 | 9,62 | 2322 3835 | 3526 | 317 | 0,00
luky a pasienky - grassland | 11,79 | 16,87 | 18,70 | 47,35 | 30,55 | 17,59 | 4,43 | 0,07
polnohosp. Péda - farmland | 5,38 9,00 14,46 | 28,83 | 42,15 | 23,78 5,19 0,04
Orna poda - arable land 2,31 6,44 | 14,39 | 23,14 | 47,56 | 25,55 | 3,75 | 0,00
chmelnice - hop gardens 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
ﬁs“;'n'né vinice - vineyards 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
sqogzﬁfgous ovoc.sady - orchards 0,00 | 11,26 | 14,82 | 0,00 | 39,92 | 34,00 | 0,00 | 0,00
lUky a pasienky - grassland 14,86 | 19,91 20,26 | 55,02 | 29,24 14,02 1,70 0,01
polnohosp. Péda - farmland | 9,38 | 14,03 | 17,70 | 41,11 | 37,23 | 19,06 | 2,59 | 0,00
Orna poda - arable land 3,18 | 6,47 | 16,83 | 26,48 | 47,47 | 23,87 | 2,18 | 0,00
chmelnice - hop gardens 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
Horska vinice - vineyards 0,00 0,00 0,00 0,00 0,00 0,00 0,00 | 0,00
Mountainous | ¢ sady - orchards 0,00 | 0,00 0,00 0,00 0,00 | 80,95 | 19,05 | 0,00
luky a pasienky - grassfand | 16,89 | 16,67 | 19,34 | 52,90 | 33,49 | 12,52 | 1,09 | 0,00
polnohosp. Péda - farmland | 8,17 | 10,17 | 17,74 | 36,08 | 42,37 | 19,77 | 1,79 | 0,00
Ornéa poda - arable land 1,14 3,58 9,08 13,79 | 38,66 31,15 16,04 | 0,36
chmelnice - hop gardens 0,00 | 0,00 | 0,00 | 0,00 | 17,97 | 48,81 | 33,22 | 0,00
SR vinice - vineyards 0,94 | 1,65 | 4,56 715 | 24,06 | 37,40 | 30,55 | 0,85
ovoc.sady - orchards 0,42 | 4,32 | 532 | 10,06 | 27,56 | 31,65 | 30,29 | 0,43
luky a pasienky - grassland 12,73 17,19 19,68 | 49,60 | 31,09 16,06 3,21 0,04
polnohosp. Péda - farmland | 3,54 | 6,39 | 11,24 | 21,18 | 36,96 | 28,06 | 13,51 | 0,30
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Vysledky agrochemick

Results of agrochemical soil testing in Slovakia in years 2000 - 2005
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Preskusana vymera pédy v rokoch 2000-2005 v ha podla okresov
Area of tested sail in period 2000-2005 in ha in the districts

Bratislavsky kraj - Bratislava region Tabulka 116 - Table 116
Bratislava Il 2106,0 0,0 31,0 0,0 0,0 2137,0
Bratislava Il 1279,0 0,0 310,0 61,0 63,0 1713,0
Bratislava IV 1449,0 0,0 0,0 0,0 0,0 1449,0
Bratislava V 4257,0 0,0 0,0 0,0 0,0 4257,0
Malacky 27 572,0 0,0 30,0 142,0 517,0 28 261,0
Pezinok 10 515,0 0,0 1417,5 49,0 240,0 12 221,5
Senec 18 482,0 0,0 112,0 58,0 0,0 18 652,0

Nitriansky kraj - Nitra region Tabulka 117 - Table 117
Komarno 35 998,0 10,0 675,0 460,0 548,0 37 691,0
Levice 55 183,0 0,0 441,0 147,0 648,0 56 419,0
Nitra 45 284,0 0,0 1024,0 76,0 484,0 46 868,0
Nové Zamky 65916,6 0,0 1010,0 509,0 12,0 67 447,6
Sala 16 336,0 0,0 0,0 4,0 0,0 16 340,0
Topol&any 25765,0 27,0 160,0 105,0 175,0 26 232,0
Zlaté Moravce 18 804,0 0,0 159,0 40,0 830,0 19 833,0

Trenciansky kraj - Tren&in region Tabulka 118 - Table 118
Banovce n.Bebravou 12 098,0 0,0 0,0 0,0 40,0 12 170,0
llava 4312,4 0,0 0,0 37,0 2094,2 6 443,7
Myjava 6 570,0 0,0 0,0 354,0 1315,0 8239,0
Nové M.n.Vahom 14 532,0 79,0 46,0 214,0 1067,0 15929,0
Partizanske 10 453,0 0,0 0,0 407,0 33,0 10 898,0
Povazska Bystrica 1889,2 0,0 0,0 0,0 2285,3 4174,5
Prievidza 11 326,0 0,0 0,0 60,3 5070,8 17 043,2
Puchov 3290,3 0,0 0,0 6,1 34691 6 765,5
Trencin 11 326,0 169,0 0,0 18,0 2083,0 13 596,0
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Results of agrochemical soil testing in Slovakia in years 2000 - 2005

Trnavsky kraj - Trnava region Tabulka 119 - Table 119

Dunajska Streda 37 787,0 0,0 173,0 393,0 285,0 38 638,0
Galanta 31917,0 0,0 599,0 141,0 0,0 32 657,0
Hlohovec 8155,0 0,0 307,0 44,0 0,0 8 506,0
Piestany 16 282,0 10,0 124,0 467,0 313,0 17 196,0
Senica 26727,0 0,0 43,0 0,0 1364,0 28 134,0
Skalica 14 078,0 0,0 81,0 4,0 907,0 15 070,0
Trnava 38615,0 0,0 208,0 30,0 91,0 38 944,0

Banskobystricky kraj - Banska Bystrica region Tabulka 120 - Table 120

Banska Bystrica 4700,2 0,0 0,0 0,0 7 224,7 11 924,9
Banska Stiavnica 2655,9 0,0 0,0 0,0 2483,2 5 139,1
Brezno 4 685,0 0,0 0,0 0,0 11 332,9 16 017,9
Detva 3 251,5 0,0 0,0 0,0 4.848,7 8 100,2
Krupina 17 737,0 0,0 1,0 82,0 41547 21974,7
Lucenec 17 540,7 0,0 14,2 57,0 12711 18 883,0
Poltar 10173,0 0,0 0,0 0,0 3361,4 13534,4
Revuca 8979,9 0,0 0,0 0,0 1338,6 10 318,5
Rimavska Sobota 40 170,7 0,0 35,3 79,8 4576,3 44 862,2
Velky Krtis 23 800,9 0,0 535,5 12,0 5623,6 29972,0
Zvolen 17 470,5 0,0 0,0 7,3 9223,0 26 700,8
Ziar nad Hronom 7 359,5 0,0 0,0 0,0 0,0 12 781,1
Zarnovica 1898,0 171,6 3141,6

Zilinsky kraj - Zilina region Tabulka 121 - Table 121

Bytca 1515,4 0,0 0,0 20,0 1307,6 2843,1
Dolny Kubin 2644,2 0,0 0,0 0,0 5385,3 8 029,5
Cadca 1038,5 0,0 0,0 0,0 10 872,7 11 911,3
Kysucké Nové Mesto 364,0 0,0 0,0 0,0 0,0 3204,8
Liptovsky Mikulas 17 767,9 0,0 0,0 0,0 14 071,8 31839,7
Martin 13102,8 0,0 0,0 0,0 6 974,3 200771
Namestovo 4698,5 0,0 0,0 109,0 6 308,9 11 116,4
Ruzomberok 1818,5 0,0 0,0 0,0 3539,3 5 357,9
Turcianské Teplice 7 937,5 0,0 0,0 0,0 43871 12 324,5
Tvrdosin 3039,9 0,0 0,0 0,0 7 856,3 10 896,3
Zilina 9 065,3 0,0 0,0 51 8770,7 17 8411
Zilinsky kraj 62992,5 0,0 0,0 134,1 72 314,9 135 441,5




Kosicky kraj - Kosice region

Tabulka 122 - Table 122

Gelnica 1877,0 0,0 0,0 0,0 0,0 6 313,0
Michalovce 51 965,0 0,0 4,0 15,0 9100,0 61084,0
Kosice okolie 59790,0 0,0 121,0 246,0 5795,0 65 952,0
Roznava 12754,0 0,0 81,0 35,0 9 9563,7 22 823,7
Sobrance 15 258,0 0,0 104,0 20,0 3028,0 18 410,0
Spisska Nova Ves 11 731,0 0,0 0,0 70,0 4 590,0 16 391,0
Trebisov 49 057,0 0,0 450,0 400,0 6812,0 56 719,0

Presovsky kraj - PreSov region Tabulka 123 - Table 123

Bardejov 20 513,6 0,0 0,0 0,0 14 606,2 35 119,7
Humenné 9 094,0 0,0 2,0 14,0 8 966,0 18 076,0
Kezmarok 15 060,0 0,0 0,0 0,0 9669,0 24 729,0
Levoca 8698,0 0,0 0,0 21,0 4 244,0 12 963,0
Medzilaborce 2777,0 0,0 0,0 0,0 7719,0 10 496,0
Poprad 16 597,0 0,0 0,0 0,0 9483,0 26 080,0
Presov 25929,0 0,0 0,0 0,0 6 936,0 32 865,0
Sabinov 10528,0 0,0 0,0 213,0 5104,0 15 845,0
Snina 5745,0 0,0 0,0 0,0 5853,0 11 598,0
Stara LLubovna 7 907,0 0,0 0,0 0,0 13679,0 21586,0
Stropkov 5874,0 0,0 0,0 72,0 9136,0 3009,0
Svidnik 6485,0 0,0 0,0 20,0 8 365,0 14 870,0
Vranov nad Toplou 27 297,0 0,0 0,0 194,0 3888,0 31 379,0
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© Spravna farmarska prax

Generovanie predplsanym Zostav pre

UKSUP. Evidencia o hnojeni pozemku,

prehiad o spotrebe hnojiv, lidaje o spotrebe 8

pripravkov na ochranu, vysledna bilancia

zivin, bilanéné porovnanie Zivin prod. bloku.
7 ‘r.y' 1
o

AURUS s-r-q-. Tmavskai BU Poboéky: AURUS NITRA, AURUS MARTIN
821 02, Bratislava Blizsie informacie o pobockach a dealeroch najdete
02/443 736 24 na nasej www stranke

www.aurus.sk, aurus@aurus.sk
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SLOVAKIA spol. s r.o.

® Profit centrum ¢ PoPnohospodarske komodity
Zakaznikom ponukame promptné a kvalitné sluzby spojené s vykupom komodit pocas celého roka
s garantovanymi platobnymi podmienkami, pri vyvhodnych cenach.

® Profit centrum + Osiva a sadba
Oddelenie osiv Vam ponuka:
* z vlastnej produkcie osiva odrod repky olejky ozimnej, psenice ozimnej, jacmena ozimného, raze ozimnej, tritikale
ozimného, jacmena jarného, psenice jarnej, ovsa siateho
* ako distributor - odrody a hybridy vSetkych druhov polnohospodarskych plodin

Zabezpecime pre Vas:

* vysokokvalitné prisne regionalne testované odrody
* osivo vysokej kvality

* kompetentné poradenstvo

® Profit centrum ¢ Priemyselné hnaojiva
V nasej ponuke st priemyselné hnojiva z produkcie Duslo a.s. Sala
Dusikaté hojiva: LAD (27 % N), DASA (26 % N + 13 % S), (26 % N + 5 % S) Mocovina (46 % N), DAM 390 (30 % N)
Horec¢naté hnojiva: DUMAG (10 % N + 8 % MgO), DAMMA G.
Viaczlozkové hnojiva: NPK (15-15-15, 10-20-10, 10-15-15, 15-10-10).
Zabezpecujeme aj hnojiva od dalsich tuzemskych vyrobcov a z dovozu.

® Profit centrum « Pesticidy

Dodavame kompletny sortiment pripravkov na ochranu rastlin, pripravky pre DDD ¢innost, Specialne listové
a kvapalné hnojiva. Pre svojich zakaznikov poskytujeme profesionalne poradenstvo v ochrane rastlin, pravidelny
informacny servis o aktualnom vyskyte skodlivych ¢initefov s doporu¢enim ich riesenia.

® Profit centrum e« Maziva a paliva

Zabezpecujeme pre zakaznika kompletné sluzby v oblasti maziv a paliv.
Motorové oleje, prevodové oleje, hydrahulické oleje, plastické maziva, chladiace kvapaliny, brzdove kvapaliny
a farebna motorova nafta.

® Profit centrum ¢ Kifmne komponenty

Hlavnou oblastou ¢innosti je dovoz sojového extrahovaného érotu 49 HP ktory dopina ponuka toastovanych
sojovych bébov Soyax.

® Sila
« silo Podunajské Biskupice

* silo Marcelova
« silo Malacky

x B Pritrati 15 Tel.:+421(0) 240201111
P.O.BOX 58 Fax:+421(0) 240 20 1112

SLOVAKIA spol. s r.o. 820 14 Bratislava 214 e-mail: rwaba@rwaslovakia.sk

RWA SLOVAKIA, spol. s r.o. ziskala certifikat manazérstva kvality
podia normy ISO 9001:2000, HACCP a GMP + B.2
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Granulované hnojiva

Mocovina prilovana ES
Liadok amoénny s dolomi
DASA® 26/13 ES HNOJIVO'
MAGNISUL® ES HNO}.I_\,IO'._
DASAMAG® ES HNOJIVO =
Komplexné hnouva DUStO
Duslofert Extra® 1 [+
Duslofert Extra® 12-

®ES HNOJIVO
MDAMMAG®
% " 'DUMAG®
" DUFOS®
R DUSADAM®
FOSTIM®

- ,-. & ! ‘e r b -; r-l ..
AMINEX'500,SL% -s,g

TRIT0N® Duo Y I O SULKA®
CERBERUS® 430 SC

Fungicidy.

o Aditiva, adjuvanty, oleje L|stove hnojiva
BUREX"™ EKO e g e Y
TROY® 480 ISTROEKOL® BOROSAN FORTE

MIKROKOMPLEX Cu-Mn-Zn
Rodenticidy FERTI B
MANGAN FORTE
STUTOX® - I FERTIGREEN KOMBI

UStO,a 5. (s%w) ISTROCHEM

Administrativna budova ev. €. 1236, Nobelova 34,
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