VYZNAM K’OM?LEXNiHO PRUZKUMU ZEMEDELSKY’CH PUD
V BYVALEM CESKOSLOVENSKU A ROZPRACOVANI JEHO
VYSLEDKU

Alois Prax

Komplexni prizkum ptid CSSR (KPP) byl a je jednou z nejvétsich akei &eskoslovenskych
pudoznalct realizovanou v sedmé dekadé dvacatého stoleti. Je tedy piirozené, ze si KPP
pfipomindme také na nasi prvni spolecné konferenci, kterou pofdddme po patnécti letech od
rozde¢leni nasich statl a od té doby také samostatnych cest nasich pedologickych spole¢nosti.
Je pro mne velkou cti, Ze mne organiza¢ni vybor konference povéfil pfipravit tento referat o
vyznamu KPP pro rozvoj zemé&d€lstvi i ochrany pudy v nasich republikéch.

Stézejnimi autory tohoto ptipomenuti KPP, které ptednesu, jsou hlavni protagonisté celé akce
a to pan prof. Ing. Juraj Hrasko, DrSc., pan prof. RNDr. Jan Némecek, DrSc. a pan Ing. Karel
Masat, ktefi mné nezi$tné a ochotné ptipravili podklady o tom, jak celd akce vznikala a
probihala. Dovolte mi, abych jim z tohoto mista srde¢né podékoval.

Neni mozné piehlédnout to, Ze jiz pied zahajenim KPP byla na tzemi Ceskoslovenska
provadéna dil¢i mapovani plid. Za zminku stoji historické prace prof. J. Kopeckého i prof. V.
Novaka, Dr. Spirhanzla a tady dalSich. Po druhé svétové valce pak vydal Statni geologicky
Gistav mapy zakladovych pid CSR v méfitku 1:75 000. Stalo by za to zpracovat soubornou
informaci o prizkumech a mapovani pud celého tohoto historického obdobi.

Ja sam jsem od roku 1961 pracoval jako inZenyr — hydropedolog na pracovisti v Brné
v Reditelstvi vodohospodatského rozvoje (RVR - po reorganizaci ve Statni melioradni sprave)
na piipravé rozsahlych melioraénich akci po celém Ceskoslovensku od Vychodoslovenské
niziny (VSN) po Chebskou panev. V ramci realizace téchto akci (pfedevsim odvodnéni
zemédélskych pozemkill) bylo hydropedology riznych organizaci prozkoumano jen
v Ceskych zemich vice jak 1 milion ha zem&d&lskych piid to znamend, Ze bylo vykopano a
popséano vice jak 300 000 padnich sond. Tyto materidly, pokud se zachovaly, jsou snad
uloZeny v archivech byvalych projekénich ustavii neb provadécich podnikd, ¢ast je také ve
VUMOP Praha.

Zde je na mistd pfipomenout vyznamny podil fady vyzkumnych pracovnika VUMOP pii
feSeni teoretickych i praktickych otazek odvodnéni zemédelskych plid. Vyznamnou mérou se
na progresu hydropedologie v Ceskoslovensku podilela dvé $pickova pracovisté a to na
CVUT v Praze skupina vyzkumniki a pedagogt kolem pana prof. M. Kutilka, DrSc. a na
UHH v Bratislavé, kde pisobil pan prof. J. Benetin, DrSc. se svym kolektivem.

Svym pojetim diametralné odlisn€ bylo provedeno mapovani zemédélskych ptid v rdmci KPP,
které bylo zahdjeno na zakladé vladniho usneseni & 11 ze dne 4. ledna 1961. Slo o
jednorazovou, metodicky jednotné fizenou akci zakladniho prizkumu zemeédélskych pad celé
CSSR. Na plose 7.2 milionu ha zemé&dglskych ptid bylo vykopano cca 700 000 zakladnich
pudnich sond a provedeno cca 2 miliony plidnich rozbort. Vysledné materidly tj. zavére¢né
zpravy 1 mapové podklady predali zpracovatelé také piislusSnym zemédélskym podniktim.
UloZeny jsou samoziejmé také v archivech VUMOP v Praze a Brn& a na Slovensku ve
VUPOP v Bratislavé a jejich vyuZiti je mnohostranné.

Historické souvislosti o tom, jak celd akce KPP zacala a jak probihala ndm nejlépe osvétli
nasledujici texty z pera pana prof. Hraska, pana prof. Némecka a pana Ing. Masata.

Pan prof. Hrasko hodnoti pfipominané historické obdobi ndsledovné.



V souvislosti s plany rozvoje zemédelské velkovyroby se stala jiz od roku 1954 oficidlnim
zékladnim vladnim pilifem péce o zvySovani urodnosti pid. Byla stanovena povinnost,
zvlaste na plochach, které obhospodafovala jednotna zemeédélska druzstva, vykonavat
pravidelné odbéry ptidnich vzorkl pro agrochemické rozbory za ucelem zjisténi piidni reakce
a obsahu pfistupnych zivin pro vypracovani planu optimalniho hnojeni.

Soucasné se zacalo s rozsahlymi Gpravami vodniho rezimu pud predevsim formou melioraci
zamoktenych, pozdé&ji i erozné ohrozenych pud i pud s deficitem vldhy. Na Slovensku se
vénovala pozornost i melioracim zasolenych pid. Pro tyto ucely byly potfebné podrobnéjsi
udaje o pudach, které byly ziskavany zadavanim prace soukromym osobam, tzv. civilnim
inZenyrum, ktefi je vykonavali nekomplexné, zjednodusenymi metodami hydropedologického
prazkumu.

Hydropedologicky priizkum pro ucely komplexnich tiprav VSN na celém tzemi tehdejsiho
okresu Kralovsky Chlumec se ziniciativy tehdejs$iho vedouciho odboru pidoznalstvi
Usttedniho kontrolniho a zkusebniho tstavu zemédélského (UKZUZ) v Praze Ing. Jaromira
Damasky v roce 1955 ujal vykonat kolektiv pracovnikti tohoto ustavu z celé republiky. Prace
vedl Dr. Hefmansky a po jeho onemocnéni maldrii (coz byla tehdy castd infekce zptisobena
komary na lokalitaich moc¢ali VSN), ptrevzal vedeni Ing. Hrasko. V ramci téchto uzemné
rozsahlych praci se kriticky hodnotily pouzivané metody hydropedologickych prizkumu a
vznikala myslenka jejich metodické upravy.

Tyto skute¢nosti se staly pfedmétem jednani tehdejsi ptidoznalecké komise Ceskoslovenské
akademie zemédélskych véd (CSAZV), ktera kriticky poukdzala na to, Ze jednotlivi experti
v oboru hydropedologie pouzivaji rizné modifikované metody prizkumu, rizna klasifika¢ni
kriteria a individudlni klasifikacni systémy, které nejsou mezi sebou kompatibilni.
Pudoznaleck4 komise CSAZV doporuéila, Ze je naléhavé zpracovat systematicky komplexni
prizkum zemddglskych pid na celém tzemi Ceskoslovenské republiky a pro tento tdel
vypracovat novou, jednotnou metodiku.

Na tomto zakladé se pristoupilo k sjednocovani nazori mezi hlavnimi ptidoznaleckymi
pracovisti v CSR (Ing. Jaromir Damagka — UKZUZ Praha, Dr. Jan Némeéek — Vyzkumny
Gistav rostlinné vyroby (VURV) Praha-Ruzyné, Ing. Juraj Hrasko — UKSUP Bratislava) a
k metodickym seminafim na pidé CSAZV, na kterych se prodiskutovavaly otazky
jednotného komplexniho ptidoznaleckého priizkumu zemédglskych piad pro celé tzemi CSR.
Je nutné se zminit také o zpracovani terénniho rekognoska¢niho vyzkumu na celém tzemi
CSR (trio Damaska, Némecek, Hragko), ze kterého byla vypracovana tzv. rekognoskaéni
mapa v méfitku 1:1 milion, ktera poslouzila také k tipravé navrhu ptidni mapy pro Atlas CSR,
jehoz sestavitelem byl Ing. Janovsky.

Pidoznalecka komise na zakladé¢ dosavadnich zkuSenosti doporucila, aby se v ramci
metodické ptipravy KPP vykonal spolecny pokusny priizkum za ucasti pracovnikli ze vSech
t¥ ustavii. Vybran byl okres Zamberk v kraji Hradec Kralové, ktery prob&hl v roce 1957 a ze
Slovenska se jej zucastnil také mlady absolvent Timirjazevovy akademie v Moskvé Ing.
Zoltan Bedrna. Pti tomto prizkumu byla dosazena jednota nazorti na hlavni problémy
typologie a klasifikace pid a byly ziskany prvni zkuSenosti z organizovani prizkumu
rozsahlejsich uzemi.

Byl vypracovan ideovy zamér metodického postupu, ktery se dale upfesiioval jak v Cechach
tak na Slovensku. Na Slovensku to byla rozsahlejsi uzemi pro projektovani
vodohospodatskych staveb, jako napi. izemi Vazské nivy mezi Leopoldovem a Piestany a
mezi Salou a Koldrovem, ale také konkrétni katastry jako napf. Voderady na okrese Trnava,
Necpaly na okrese Martin, Zemberovce na okrese Levice. Tam se formoval zakladni kadr
pudoznalcti na Slovensku a ziskaly se poznatky potifebné pro upiesnéni typologie a klasifikace
pud.



Ptelomovym rokem byl rok 1958, kdy Poverenictvo pol'nohospodarstva, lesného a vodného
hospodarstva (tehdej$i nazev pro slovenskd narodni ministerstva) rozhodlo o zpracovani
pokusného prizkumu na tzemi tehdej$itho okresu Hurbanovo, ktery mél jiz v tomto roce
ukoncené zdruzsteviiovani. Mladd jednotnd zemédélskd druzstva zapasila s problémy
vyuzivani a zurodnovani pud, zvlasté piscitych a zasolenych. Vzhledem na potiebu konkrétni
pomoci kazdému zemédélskému podniku jsme se zaméftili nejen na detailni prizkum kazdého
podniku, ale i na navrh konkrétnich opatieni pro vyuzivani a zarodnovani pidy. Pidni mapa a
textovd zprava tedy neobsahovala jen udaje o pudach, ale také konkrétni navrh
agronomickych a meliora¢nich opatieni, kterd se verifikovala bezprostiedn¢ zemédélskou
praxi. Rozsahlost izemi umoznila rozsifeni poctu tehdejsich terénnich pracovnikl. Byli pfijati
Ing. Emil Fulajtar, Ing. FrantiSek Zrubec a Ing. Mikulas Kikue, ktefi vytvofili se zkuSenymi
pracovniky jako Ing. Hraskem a Ing. Bedrnou zdkladni odborné-metodicky kadr KPP na
Slovensku. Prizkum okresu Hurbanovo mél vyznamny piinos nejen prakticky, ale také
metodicky a organiza¢ni (navrh typologie a klasifikace zasolenych, piscitych a nivnich ptd,
zpracovani mapovych elaboratii pro kazdy podnik v méfitku 1:10 000 a okresni syntézy
v métitku 1:50 000, zpracovani navrhu agronomickych interpretaci pro konkrétni podnik a
syntéza pro okres a pod.). To pak bylo vyuzito pfi metodické pfipravé a organizovani
budouciho celostatniho KPP.

V Ceskych zemich byla mnohem vyhodngjsi, ale zaroveri také slozit&j§i institucionalni, ale
také kadrova situace jako na Slovensku. Kromé silnych kolektivii v rezortnim UKZUZu
v Praze a Brné v Cele s Ing. Damaskou, byla v resortu Ministerstva zemédélstvi, lesniho a
vodniho hospodéistvi (MZLVH) siln4 pracovni skupina vedena Ing. Ceéetkou, ktera konéila
prace na projektu ,,Zvelebeni zemédélstvi, lesnictvi a vodniho hospodafstvi® (ZLV). Ve
VURV, ktery byl ustavem CSAZV, bylo silné odd&leni pidoznalstvi v &ele s RNDr. Janem
Némeckem, které v ramci klicové ulohy S 0101 ,,Komplexni vyzkum pid véetné podkladi
pro bonitaci oficielné ptipravovalo metodiku KPP. Do této ulohy byly zapojené i kolektivy
UKZUZ Praha a UKSUP Bratislava, ve kterém po za¢lenéni do Laboratoria pedologie
Pobo¢ky CSAZV na Slovensku na &ele s Ing. Frantiskem Hro$§om do VURV Piestany se
sidlem v Boroviciach, pracoval jediny kolektiv ptidoznalcti na UKSUP-u pod vedenim Ing.
Hraska. Ten se zapojil jak do metodické ptipravy terénniho prizkumu i do jeho praktického
vykonavani a nakonec i do pfipravy analytickych metod pro rozbory piidnich vzorkt. Proto
uvahy, které smétovaly k organizaénimu i metodickému zabezpeceni KPP na Slovensku po
jeho piedpokladaném schvaleni ve vladé predpokladaly, Ze metodickym jakoz i vykonnym
laboratornim i priizkumnym Fegitelskym kolektivem bude kolektiv UKSUP Bratislava. Proti
tomu se postavil tehdejsi feditel UKSUP-u Ing. Lietava s poukazem, ze UKSUP je kontrolni a
zkusebni instituce a Ze zabezpetenim KPP je povéfena CSAZV a na Slovensku jeji Pobocka.
Jelikoz vak Pobocka CSAZV (PCSAZV) neméla na Slovensku zadné odborniky, dolo ke
slozitym jednanim o delimitaci kolektivu padoznalcti z UKSUP-u do PCSAZV. Po schvaleni
delimita¢nich protokold ziidila CSAZV na Slovensku dnem 1. &ervence 1960 organizaéng i
rozpoc¢tove samostatné Laboratorium pddoznalectva (LP), které mélo 12 pracovnikl (kromé J.
Hraska to byli Z. Bedrna, E. Fulajtar, M. Kikuc, F. Zrubec, M. Mrov¢ak, M. Pavlikova a 5
technickych pracovnikil). Pokusy o delimitaci pracovniki Agrostavu, ktefi dokoncovali prace
na projektu ZLV na Slovensku nebyly uspésné, takze kolektiv LP CSAZV zistal i nadale
jedinym ptidoznaleckym kolektivem na Slovensku. Za jeho vedouciho byl jmenovan Ing.
Juraj Hragko, za zastupce Ing. Zoltan Bedrna. K témto pracovniktim uvolnila CSAZV od 1.
ledna 1961 Sedesat novych funkénich mist, takze od tohoto roku mélo LP 72 pracovnikt, ze
kterych jen delimitovany kolektiv mél zkuSenosti z prizkumu pid.

V Cechach vznikla dv& pracovisté a metodickym vedenim byl povéien jiz tehdy odbor
padoznalstvi VURV Ruzyné, kam piesel pracovat i Ing. Damagka. Z pracovnik utvaru ZLV
byla zfizena samostatna, organiza¢né nezavisla Expedi¢ni skupina pro prizkum putd, kterou



vedl V. Slajs. Podobné uvahy o oddéleni metodického centra a prizkumné slozky byly
pozadovany i na Slovensku, avSak J. HraSkovi se podafilo prosadit zachovani jednotného LP,
které zabezpecovalo jak priazkumné prace, tak také jejich metodické vedeni a postupné zacalo
s uvoliovanim talentovanych pracovnikd na feSeni vyzkumnych ukoll. Vedle provadéni a
metodického fizeni KPP byly vytvoieny kolektivy specializované na pedochemii, pedofyziku,
hydropedologii, ptidni biologii a agrochemii a LP navazalo a smluvné uzavielo mezinarodni
spolupraci nejen s ustavy tehdejSich zemi RVHP, ale i s ptidoznaleckymi pracovisti v NSR,
Rakousku, Holandsku, Belgii a s mezinarodnimi organizacemi FAO a UNESCO. V roce 1968
dostalo LP po zhodnoceni dosazenych vysledkl statut samostatného Vyzkumného ustavu
pudoznalstvi a vyzivy rostlin, ¢imz se tento ustav stal redlné jedinym samostatnym
pracovistém specializovanym na problematiku vyzkumu pady v celé CSSR.

Na ustavu byla zachovana nadéle propojenost vyzkumné a prizkumné slozky. Naméty
prazkumnikti se bez formalnich prataht dostaly k feSeni vyzkumnikiim a naopak, ambiciozni
a nadani pracovnici prazkumu byli ptijimani do védecké piipravy a zatazovani do vyzkumné
slozky ustavu. Opacné do vyzkumné slozky nemohl byt zafazen zadny nové piijaty pracovnik
ani kandidat véd bez toho, aby neprosel praxi terénniho ptidoznalce pii prizkumu putd.
Mozna, Ze byl tento meritorni a disledné dodrzovany pozadavek nepopularni, ale mél za
nasledek skutecnost, Ze na VUPVR nebyli vyzkumnici, ktef{ by nepoznali pidy Slovenska.
Tato praxe na uUstavu zabezpelila to, Ze ustav zistal samostatnym veédecko-vyzkumnym
pracovistém i po ukonceni KPP, resp. bonitace a tesil nejen otazky aplikovaného vyzkumu,
ale dokonce byl koordina¢nim pracovistém jak pro aplikovany tak i zakladni vyzkum, do
kterého byly zapojeny kolektivy i z Gistavii CSAV a SAV ¢&i vysokych $kol.

Z puvodnich skromnych zacatki se ustav stal mezinarodné¢ uznavanym veédeckym
pracovistém s rozvinutou mezinarodni spolupraci jak se zemémi RVHP, jakoz i se zemémi
Evropského spolecenstvi. Rovnéz se tustav stal i partnerem pro vysoké sSkoly, dokonce i pro
Ptirodovédeckou fakultu Univerzity Komenského v Bratislavé, kterd ziidila samostatné
studijni sméry v oboru geografie pud, geochemie pud, biologie pid se samostatnou
subkatedrou v rdmci katedry geobotaniky a pedologie, ze které se po roce 1989 vytvotila
samostatna Katedra pedologie PriF UK v Bratislave.

Pan Ing. Karel Masat byl u pfipravy akce KPP prakticky od poc¢atku a popisuje ji takto.

Po metodickych ptipravach a ovétovani vhodnych postupt pro provadéni KPP v létech 1958
az 1960 bylo vladnim usnesenim ¢. 11 ze dne 4.1.1961 ulozZeno jeho provedeni v desetiletém
obdobi do konce roku 1970. Z odborného a organiza¢niho hlediska se na provadéni KPP
podilelo vice organizaci. Za CSAZV to byla Expedi¢ni skupina pro prizkum piad (po
reorganizaci Ustav pro zemédélsky prizkum pad), Vyzkumny ustav rostlinné vyroby —
oddgleni pidoznalstvi, za Ministerstvo zem&d&lstvi to byl UKZUZ a dale také mimorezortni
organizace a to Cesky tGfad zeméméficky a katastralni (Geodesie, n.p.).

Expedi¢ni skupina pro prizkum ptad ustavila samostatné oddéleni ptidoznalecké, které
zajistovalo terénni pedologicky prizkum a jeho vyhodnoceni v ¢eskych krajich a pribézné
pfedavani vystupti zemédélské praxi (zemédélskym podnikiim, okresnim a krajskym
zemé&délskym spravam). Tento tGtvar byl rozpoltovou organizaci CSAZV a na ukole
pracovalo pribézné 130 pracovnikid. Napln prace je podrobné popsana ve Ctyfech
samostatnych metodikach vydanych Ministerstvem zeméd¢lstvi a vyzivy. Metodicky dohled
zajistovalo oddéleni pudoznalstvi VURV prostiednictvim tzv. metodickych instruktord
v okresnich pracovnich skupinach. Soucasné byly provadény i odbéry pudnich vzorkt pro
specializované analyzy a postupné byly dopracovany uzivatelské metodiky prizkumu puad.
UKZUZ ziidil ve svych krajskych pobockéch specializované laboratofe, které provadély
masové analyzy ptidnich vzorkt z KPP (agrochemické i mechanické rozbory).



Cesky ufad zeméméficky a katastrdlni na svych krajskych pracovistich (tehdy podniky
Geodesie) zajistoval Cistopisné provedeni ptidnich map i1 kartograma v métitku 1:10 000 a 1:5
000 na podkladé sestavitelskych originalti pfedavanych oddélenim pidoznalstvi Expedi¢ni
skupiny pro priizkum pud. Cistopisy map a kartogramtl v jedine¢ném barevném provedeni
byly predavany zemédélské praxi k vyuziti. Zde je nutné dodat, Ze veskeré kartografické
préace, laboratorni analyzy a nakonec i archivace odebranych plidnich vzorkd ze specidlnich
sond byly provadény obdobné v ¢eskych zemich i na Slovensku.

Vzhledem k tomu, Ze zhlediska odborného, organiza¢niho, materidlniho i finan¢niho se
jednalo o velmi naro¢nou ¢innost byla pro tyto ucely ustavena pti MZVz Mezirezortni komise
pro KPP, vjejimz cele stal prvni naméstek ministra a kde byly zastoupeny i1 jednotlivé
provadéci slozky. Tato komise feSila problémy souvisejici s plnénim vladniho usneseni a
meéla po celych deset let pravidelné pololetni zaseddni. Mezirezortni komise podavala
pravideln& vladé CSR prubézné zpravy o prabéhu prizkumu pid.

Komplexni prizkum zemédélskych piid CSSR byl ukonéen Zavéreénou zpravou o provedeni
KPP (¢.u. A-O-29-8/1), kterou sestavil odpovédny pracovnik Ing. Miloslav Kalenda v roce
1972.

Ze vzpominek pana prof. Némecka se dovidame, Ze v ceskych zemich se ve vyvoji
pedologie po ukonceni KPP (s kterym paralelné a jako jeho soucast probihalo agrochemické
zkouSeni pid na ziviny) postupné stdle negativnéji projevoval organizacni dualismus. Jiz
béhem prizkumu byla koordina¢ni a vyzkumna slozka nucena ke kompromistiim zajist'ujicim
kvalitu mapovani. To bylo vedle centrdlni koordina¢ni c¢innosti zajiStovano dvéma
pracovniky a to vedoucim okresni skupiny KPP a metodickym instruktorem. Vynutilo si to i
prechod nékterych padoznalcd z Ustavu pudoznalstvi do provadéci prizkumné slozky.
Pozitivem bylo, Ze tito pracovnici dbali nejen o jednotny postup, ale po ukonceni prizkumu
uréitého okresu osobné zajistili 20-30 typickych sond (tzv. specielnich sond), které¢ byly
archivovany a byl (asto je i dosud) na vzorcich z nich provadén vyzkum.

Pti dokoncovani KPP byl v ¢eskych zemich vyvijen ze strany ministerstva zeméd¢lstvi tlak,
aby se urychlen¢ vypracovala metodika bonitace pid. Jednalo se i o osud pracovnikil
prizkumné slozky. Byl vypracovan systém stanoviStné-pudnich jednotek (na zakladé
materiald KPP), relevantnich pro hodnoceni produkéniho potencialu a nakladd na vyrobu pii
vysoké urovni hospodafeni. Vzhledem k tomu, Ze pro tyto ucely bylo nutno spojit ptidni
jednotky s dal$imi dulezitymi stanoviStnimi vlastnostmi — svazitosti a klimatem, byly
ustaveny z tohoto hlediska seskupené plidni formy (event. katény) a kritéria svazitosti (a
expozic) a klimatické regiony. Metodika bonitaéniho prizkumu byla zpracovana pod
koordinaci obou pudoznaleckych ustavii (v Bratislavé a v Praze) a obou ekonomickych
Gistavil. Vlastni provadéni bylo v éeskych zemich provadéno samostatnym ustavem (UZPP) na
Slovensku prizkumnou slozkou vyzkumného ustavu.

V tomto obdobi se v obou pidoznaleckych institucich pokracovalo intenzivné ve vyzkumu
Sirokého spektra vlastnosti pid (chemické a mineralogické vlastnosti, formy a migrace Zivin,
fyzikélni vlastnosti, hydrotermické rezimy). Sou€asné byly zpracovavany plidni mapy 1 :
200 000 s ptispénim lesnickych pedologi a diagnostické vlastnosti pud. Je Skoda, ze se
nerealizoval ptivodni zamér vypracovat monografii ptid celého tehdejsiho Ceskoslovenska.
Organiza¢né zlomovym obdobim v disledku jiz charakterizovaného organiza¢niho dualizmu
byla 1éta 1979 az 1980. Doslo ksice dobfe minénému, ale ministerstvem zemédélstvi
zmanipulovanému vyé&lenéni Ustavu ptidoznaleckého z VURV do VUZM, pii zapojeni do
ustavu i prizkumné slozky. Toho byl slovensky tustav usetfen. Vedlo to postupné nikoliv ke
koncentraci aktivit, ale krozpadavani diive existujicich slozek. Bylo to korunovano
ustavenim Vyzkumného tstavu pro zirodnéni zemédélskych pad (VUZZP). Projevovalo se to
i v dalsim obdobi po roce 1990, kdy byl ziizen nyn&jsi VUMOP. Pozitivni bylo v ramci



pudoznalstvi nasmérovani na konkrétni problémy zivotniho prostiedi. Tykalo se to
problematiky vyuziti odpadi k zlepSovani pid a objektivizace kritérii zatéze pid predevsim
kontaminanty. Do souc¢asné doby se uchovalo odd¢leni hygieny ptid a oddé€leni ptidoznalstvi.
Oddé¢leni bonitace ustoupilo od vyzkumu a hleda dalsi cesty.

V ceskych zemich i na Slovensku byl jiz v sedmdesatych letech pojat umysl zavést vyuku
pudoznalstvi na univerzitach (Hrasko, Némecek) na zdklad¢ kontakta s fyzickymi geografy,
pozdé&ji i s zivotnim prostfedim. Na Slovensku vyvoj pokroc¢il dale ve ziizeni samostatné
katedry.

Jak do vyzkumu, tak i do pedagogické ¢innosti na univerzitach se stale promitaji vysledky
KPP a vyzkumné cinnosti s nimi spojené. Ob¢ rezortni instituce vyvijely po celou dobu
vzornou spolupraci s katedrami pedologie na vysokych Skolach zemédélskych, lesnickych a
technickych.

Vseobecny boom véd o pudé probihal celosvétové v sedmdesatych az osmdesatych letech
dvacatého stoleti. V soucasné dob¢ je nutno zaznamenat ttlum.

Vyzkumné instituce resorti zemeédélstvi i katedry vysokych skol udrzuji rozsahlé zahrani¢ni
kontakty v ramci EU (pfimé ucast na projektech), tak i s USA a dal$imi zemémi. I zde se
projevuje prioritni postaveni v fad¢ problému, souvisejicich s provedenim prazkumu pid na
celé ploge byvalého Ceskoslovenska (mimo urbanni ptidy) a navazného na néj vyzkumu.

Dovolte mi, abych na zavér svého vystoupeni ptipomenul jednu ne pfili§ piiznivou realitu.
Nase generace pudoznalcti dnes$nich sedmdesatnikii a osmdesatnikti ptebirala od svych
ptedchiidcii tzn. generace pand profesorti Kopeckého, Novaka, Kosila, Peliska a dalSich piidni
fond v relativné piiznivém, piirodnim podminkam blizkém stavu. To vSe bez podrobné
mapové dokumentace. Podstatny vliv na kvalitu pidy u nds mél v minulosti ¢esky sedlak,
ktery si vazil své rodné hroudy. Byl to nejptsobivejsi ¢initel ochrany pidniho fondu. My nyni
zhruba po padesati letech zanechavame ptdy sice podrobné zmapovany ovSem ve stavu, ktery
se od pfirozenych podminek zna¢né 1isi. Pudni fond doznal znaénych zmén vlivem
kolektivizace zeméd€lstvi, pozemkovych uprav, melioraci, rekultivaci, agrochemie a moderni
techniky i agrotechniky. Ornice nam na mnoha mistech vlivem destovych srazek a vétru mizi
doslova pied o¢ima. Na polich nyni nehospodati vlastnici, ale vétSinou najemci. Legislativa
ochrany ptdy je malo u¢inna. Je na vas mladych uvédomit si, Ze soucasny stav ptdniho fondu
je ohroZen a Ze vyzaduje intenzivngjsi a radikalnéj$i ochranu nez tu, kterou mu byla schopna
poskytnout nase generace.

Pan profesor Némecek se zmiiiuje o proslém zlatém véku pedologie v sedmdesatych a
osmdesatych letech minulého stoleti. Véiim, kdyZ posuzuji souc¢asné disertaéni prace mladych
pudoznalcti, Ze také oni mohou prozit krasné chvile ve svém oboru nyni srozvijejici se
moderni technikou véetné distancnich metod. Nesmi vSak zapominat, Ze plida namodelovana
na obrazovce je jina neZ ta, s kterou se mnohdy setkaji ve skute¢nosti. Materialy KPP jsou
staré vice jak 40 rokl a za tu dobu se mnohé na nasem zemédélském plidnim fondu zmeénilo.
Pteji pedologii a vSem tém, ktefi tomuto oboru propadli, hodné uspéchti v dalsi ¢innosti. Preji
také zdar nasi mezinarodni konferenci.

Ocenéni pracovnici (mimo pracovnikil lesného priazkumu, vid’ E. Bublinec):
SLOVENSKA REPUBLIKA

., Za mimoriadny prinos pri realizacii Komplexného prieskumu polnohospoddrskych pod a za
rozvoj podoznalectva “

Prof. Ing. Juraj Hrasko, DrSc.

Prof. Ing. Bohdan Jurani, CSc.



Doc. Ing. Zoltin Bedrna, DrSc.

RNDr. Bohumil Surina

Doc. RNDr. Jan Curlik, DrSe.

Ing. Emil Fulajtar, CSc.

Ing. Frantisek Zrubec, CSc.

Ing. Vladimir Linkes, CSc., in memoriam
Ing. Pavol Jambor, CSc., in memoriam

., Za mimoriadny prinos pri realizacii bonitdcie polnohospoddrskych péd a za rozvoj
podoznalectva
RNDr. Michal Dzatko, CSc.

., Za mimoriadny prinos pre rozvoj podoznalectva narodného a medzindarodného vyznamu “
Prof. RNDr. Pavolv Bielek, DrSc.
Prof. Ing. Rudolf Saly, DrSc.

CESKA REPUBLIKA

., Za mimorddny prinos pri realizaci Komplexniho priizkumu zemédélskych pud a za rozvoj
pedologie

Prof. RNDr. Jan Némecek, DrSc.

Ing. Zdenék Tomiska

Ing. Pavel Novak, CSc.

Ing. Jaromir Groh, CSc.

Ing. Miroslav Meloun

RNDr. Milan Tomasek, CSc., in memoriam

., Za mimorddny prinos pri realizaci bonitace zemédélskych piid a za rozvoj pedologie *
Ing. Karel Masat

., Za mimorddny prinos pro rozvoj pedologie
Prof. Ing. Rostislav Ledvina, CSc.

PhDr. Ing. Ferdinand Smikmator

Doc. RNDr. Milo§ Valla, CSec.

Ing. Jiii Lhotsky, DrSc.

Prof. Ing. Alois Prax, CSc.

Doc. Ing. Viclav Kuraz, CSc.

., Za mimorddny prinos pro rozvoj pidni mikrobiologie
Doc. Ing. Blahomil Grunda, CSc.
RNDr. Blanka Ulehlova, DrSc.

., Za mimorddny prinos pro rozvoj pedologie ndarodniho a mezindrodniho vyznamu *
Prof. Ing. Josef Kozak, DrSc., dr.h.c.

Prof. Ing. Miroslav Kutilek, DrSc.

Prof. Ing. Emil Klimo, DrSc.

Ing. Eliska Podlesakova, CSc.



THE IMPORTANCE OF COMPREHENSIVE AGRICULTURAL SOIL
SURVEY IN THE FORMER CZECHOSLOVAKIA AND PROCESSING
THE RESULTS THEREOF

Alois Prax, Juraj Hrasko, Jan Némecek

Mendel University of Agricultural and Forestry in Brno, Ceskd republika

The comprehensive soil survey in Czechoslovakia (CSS) was and still is one of the most
extensive projects of Czechoslovak pedologists. It is only natural that we remember the CSS
also at our first joint conference that is held for the first time after fifteen years that have
elapsed since our countries were separated and our pedological societies took separate paths.
It is a great honour for me that I was entrusted by the organising committee of this conference
with the task of preparing this contribution on the importance of CSS for the development of
agriculture and soil conservation in our countries.

When remembering CSS I will refer to the two leading authors of the whole project, namely
prof. Ing. Juraj Hrasko, DrSc. and prof. RNDr. Jan Némecek, DrSc., who were so kind and
gratuitous and prepared information for me on the whole process of establishing and carrying
out the project. I would like to express my cordial thanks to them at this point.

One cannot dismiss the fact that in Czechoslovakia soils had been mapped partially already
before the CSS started; there are historical papers e.g. by prof. J. Kopecky, prof. V. Novak
and others to be mentioned. After World War II the National Geological Department
published maps of subsoils of Czech Socialistic Republic (CSR) on a scale 1:75,000. It is
worth to process the comprehensive information of this whole period.

I, myself, have been working as engineer-hydropedologist at Directorate of Water
Management Development (after reorganisation in the National Melioration Administration)
on the preparation of vast melioration projects all over Czechoslovakia, beginning in East
Slovak Lowland and ending in Chebska panev Basin. When implementing this projects
(mainly draining of agricultural land), the hydropedologists conducted the research on more
than 1 mil. ha of agricultural soils, i.e. more than 300,000 soil pits were dug and described.
These documents, if they still exist, are hopefully stored in archives of former engineer’s
departments or implementing agencies, a certain part is also in Melioration and Soil
Protection Research Institute (MSPRI).

It is only appropriate to mention the significant contribution of several researchers from
MSPRI when resolving theoretical and practical issues of agricultural soils drainage. The two
top departments have contributed significantly to the hydropedology progress, namely group
of researches and teachers around prof. M.Kutilek,DrSc. from the Czech University in Prague
and the team of prof. Benetin, DrSc. from Hydrology and Hydraulics Institute (UHH) in
Bratislava.

Their approach resulted in the mapping of agricultural soils within the CSS to be conducted in
a totally different way; this mapping was started based on the Government decree No. 11 of
the January 4, 1961. It was a one-off action with unified methodology within the basic survey
of agricultural soils in the whole Czechoslovakia. Approx. 700,000 basic soil pits were dug
and more than 2 mil. of soils analyses were conducted on the area of 7.2 mil. ha of
agricultural land. The processors handed over the output data, i.e. final reports and maps, to
the relevant agricultural farms. They are also stored in the archives of VUMOP in Prague and
in Brno and in Slovakia in the Research Institute of ameliorations and soil conservation
(VUPOP) in Bratislava, and they are used in multiple ways.



The historical context of the beginning and progress of CSS will be explained to us in the best
possible way, namely by the following texts written by prof. Hrasko and prof. Némecek.

Concerning the development of plans for agricultural large-scale production, the effort to
increase the soil fertility has become the official basic governmental tier already since 1954. It
was stipulated, especially for the land managed by unified farmers’ cooperation, to collect
regularly soils samples for agrochemical analyses to be carried out in order to determine the
soil reaction and the content of available nutrient, so that plans for optimum fertilization could
be drafted.

Simultaneously, the regulation of water regime, mainly the melioration of wetlands, later also
of soils exposed to erosion and soils with water deficit, has started. So, more detailed data on
soils was required for this purpose and this data was acquired by entrusting the work to
private persons, so called private engineers who carried the job incomprehensively with
simplified methods of hydropedological survey.

In 1955, the team of workers of the Central Institute for Controlling and Testing Agriculture
(UKZUZ) from all over the country agreed — based on the initiative of Ing. Jaromir Damaska,
head of the pedology section of this institute — to conduct such a survey for the purpose of
comprehensive regulation of Eastern Slovakia Lowland on the whole area of the Kralovsly
Chlmec district. The work was supervised by dr. Hefmansky and after he was infected by
malaria (which was not unusual disease of mosquitoes in wetlands of Eastern Slovakia
Lowland), ing. HaSko took over. In course of the work that comprised vast areas, the
established methods of hydropedological survey were subjected to close re-evaluation and the
idea of adapting their methodology was established.

These facts became the subject of a meeting held by the then Pedology Commission of
Czechoslovak Academy of Agriculture Sciences, that criticized the situation where individual
experts in hydropedology used survey methods modified in different ways, different
classification criteria and individual classification systems that were not compactable.
Moreover, such results were applicable only for concrete purposes, and therefore, for different
purpose a new survey had to be conducted. Taking into account the experience from the
Ukraine, the Pedology Commission of Czechoslovak Academy of Agriculture Sciences
(CAAS) recommended a new systematic comprehensive survey of agriculture soils to be
conducted on the whole territory of Czechoslovakia and for this purpose to produce a new,
unified methodology.

This resulted in the start of the process of unifying the opinions of leading pedology
departments in CSR (Ing. Jaromir Damaska UKZUZ Prague, Dr. Jan Némecek Plant
Production Research Institute Ruzyng (VURV Ruzyng), Ing. Juraj Hrasko Central Institute for
Controlling and Testing Agriculture Bratislava (UKSUP Bratislava) and in methodology
seminars to be held on the ground of the Czechoslovak Academy of Agricultural Sciences
(CSAZ), where the issues of a unified comprehensive survey of agriculture soils on the whole
territory of Czechoslovakia were discussed. It has to be mentioned that a field monitoring
survey on the whole territory of CSR (trio of Damaska, Némecek, Hrasko) was conducted,
which then resulted in a so called monitoring map on scale 1 : 1,000,000, that was then used
to adapt the drafts of the map of soils designed for the Atlas of CSR, which was mainly
composed by Ing. Janovsky.

Based on the previous experience the Pedology Commission recommended to conduct a joint
experimental survey a part of the methodology preparation of CSS with the participation of
colleagues from all three institutes. The Zamberk district in the region of Hradec Kralové was
selected and the survey was conducted in 1957; Slovakia was represented apart from ing.
Hrasko also by ing. Bedrna, a young graduate from the Timiryazev Academy in Moscow. In
course of this survey unified views concerning the main issues of typology and soil



classification were reached and the first experience with organising survey of vast area was
gathered.

An ideological conception of the methodology procedure was produced and further specified
both in Bohemia and in Slovakia. In Slovakia it considered large areas for designing water
buildings e.g. area of Vazska niva Alluvium between Leopoldov and Piestany and between
Sala and Kolarov, but also actual cadastres such as Voderady in district of Trnava, Necpaly
in district of Martin, Zemberovce in district of Levice, where the basic team of pedologist of
Slovakia was formed and the information needed to specify in more details the typology and
soil classification was acquired.

The year of 1958 was a breaking point when the Agriculture, Forest and Water Management
Administration (name of the Slovak national ministries used at that time) decided to conduct
an experimental survey on the territory of the former Hurbanovo District, where the
collectivization was finished. Freshly established united farmers’ cooperation units were
struggling with using and improving the soils, mainly sandy and salty soils. In light of the
need of concrete help to be provided to individual agricultural farms we focused on both the
detailed survey of the farm and on proposal of concrete measures for using and improving
soils. So, the map of soils and the text report contained not only data on soils but also actual
proposal of agronomical and melioration measures that were verified immediately in course
of agriculture experience. The vast area made it possible for the numbers of the field
researchers to be increased. New colleagues, ing. Emil Fulajtar, Ing. FrantiSek Zrubec and
Ing. Mikulas Kikue, were accepted and they formed along with experienced colleagues such
as Ing. Hrasko and Ing. Bedrna the basic professional-methodological team of CSS in
Slovakia. The survey of the Hrubanovo District showed both significant benefits for the actual
situation (immediate application of proposed measures in real life and option to verify them)
and for the methodology and organisation (draft of typology and classification of salty, sandy
and alluvial soils, processing maps for each farm on scale 1 : 10,000 and producing a districts
synthesis on scale 1: 50,000, processing proposals of agronomic interpretations for individual
farms and a synthesis for the district, etc.), which was then used during the CSS methodology
preparation and organisation on a national scale.

In the Czech lands, the situation of institutions and personnel was better but also more
complicated as compared to Slovakia. Apart from a strong team in the UKZUZ in Prague and
in Brno with J. Damaska in the lead, within the Ministry of Agriculture, Forestry and Water
Management (MZVLH) there was a strong working group that was just finishing its work on
the ZLV project (project of Improvement of Agriculture, Forestry and Water Management),
and in the Plant Production Research Institute (VURV), a institute of the Czechoslovak
Academy of Agricultural Sciences, there was strong pedology department — with RNDr. Jan
Némecek in the lead — that was officially preparing the methodology of CSS within the key
task S 0101 “Comprehensive Soil Research incl. Basic Documents for Valuation”. Also
teams from UKZUZ Prague and UKSUP Bratislava participated in this task; upon
consolidating the Pedology Laboratory Branch of the Czechoslovak Academy of Agricultural
Sciences in Slovakia with ing. Frantisek Hro§3o in the lead, into the VURV Piestany residing
in Borovce, which meant actually disestablishment of the former, there was only one team of
pedologists at UKSUP Bratislava, i.e. in testing and controlling department with ing. Juraj
Hrasko in the lead. He participated in the preparation of methodology for the field survey, the
actual conduct of this survey and also in the preparation of analytical methods for soil samples
analysis. Therefore one assumed that concerning the organisation and methodology of CSS in
Slovakia, after it had been approved by the Government, the team of UKSUP Bratislava will
be the resolving team responsible for methodology and carrying out laboratory tasks and the
survey. The then director of UKSUP Bratislava, ing. Martin Lietava, was against it and he
pointed out that UKSUP Bratislava is controlling and testing institution and that it was the



Czechoslovak Academy of Agriculture (CSAZ) that was entrusted with the providing for CSS
and therefore in Slovakia the Branch of CSAZ. As the Branch of the Czechoslovak Academy
of Agricultural Sciences (CSAZV) had no experts in Slovakia, so there were difficult
discussions held on relocating the team of pedologists from UKSUP Bratislava into Branch
of Czechoslovak Agricultural Academy. Upon approving the relocation protocols, on July 1,
1960 CAAS established an independent, both in terms of organisation and budget,
Laboratotry of Pedology with 12 employees (apart from J. Hrasko also Z. Bedrna, E. Fulajtar,
M. Kikue, F. Zrubec, M. Mrov¢ak, M. Pavlikova and 5 members of the technical staff). The
attempts to relocate personnel from Agrostav that was finishing the AWF Project in Slovakia
failed; therefore the Laboratory of Pedology of CSAZV remained the only team of
pedologists in Slovakia. Ing. Juraj HraSko was appointed the leader of this team and ing.
Zoltan Bedrna his deputy. CSAZV created 60 new working places from January 1, 1961, so
since then the Laboratory of Pedology had 72 colleagues, where only the relocated team had
previous experience with soil survey. In Bohemia, two centres were established — pedology
department of VURV Ruzyn& was entrusted with the methodology, where ing. Damagka was
moved to work, and the colleagues from the ZLV section formed an individual, organisation
independent Expedition group for soil survey, with V. Slajs in the lead. Similarly, the
separation of methodology centre from the survey segment was required also in Slovakia;
however, J. Hrasko succeeded in maintaining the united Laboratory of Pedology (LP), which
provided for the survey and its methodology supervision, and it gradually started to let the
talented colleagues to deal with research tasks. So, when conduction and methodologically
supervising the CSS teams specialized in soil chemistry, soil physics, hydropedology, soil
biology and agrochemistry and the LP established and concluded contracts on international
collaboration not only with institutions of the then COMECON but also with the pedology
centres in West Germany, Austria, the Netherlands, Belgium and with the international
organisation such as FAO and UNESCO. In 1968, upon evaluating the acquired results, the
Laboratory of Pedology obtained the status of independent Pedology and Plant Nutrition
Research Institute, so this institute became actually the only individual working centre
specialized in issues of soil research in the whole Czechoslovakia.

In the institute, the link between research and survey was maintained. Ideas of surveyors were
resolved without delay by researchers and vice versa, ambitious and talented colleagues from
survey were employed in scientific preparation and were admitted to the research division of
the institute. On contrary, neither new comers nor science candidates could be admitted to the
research division without going through real work of field pedologist within soil survey. This
mandatory and strictly observed rule could have been unpopular, but its result was that at
Pedology and Plant Nutrition Research Institute there were no researchers incapable of
distinguishing soils of Slovakia by touching them with their hands or by the weight of the wet
soil on their rubber boots.

This rule ensured the institute to remain independent scientific research centre also after the
CSS or valuation was finished, and it dealt with issues of applied research, but it even was a
coordinating centre for both applied and basic research with teams from departments of
Czechoslovak Academy of Sciences, Slovak Academy of Sciences and universities
participating in it.

Starting modestly, the institution became international acknowledged scientific centre with
developed international collaboration with both countries of COMECON and of the European
Community. It also became a partner for universities, even for the Faculty of Natural Sciences
of Comenius University in Bratislava that established independent fields of study of soil
geography, soil geochemistry, soil biology with independent subdepartment within the
Department of Geobotany and Pedology, that in 1989, formed the independent Department of
Pedology of Faculty of Natural Sciences, Comenius University in Bratislava.



In Bohemia, the development of pedology after the end of CSS (with agrochemical testing of
soils for nutrients being conducted simultaneously) was gradually more and more negatively
influenced by the dual organisation. Already during the survey, the coordinating and
organisation division was forced to make compromises providing for the quality of mapping.
Apart from the central coordinating activity this was provided for by two employees: head of
the district unit and methodology instructor. This resulted also in some pedologist to leave the
Pedology Institute and to join the executive survey division. The benefit of this was that these
employees paid attention to an unified procedure and after the survey of a district was finished
they personally provided for 20 — 30 typical soil pits (special pits) that were stored in archives
and samples thereof were (and often still are) used for research.

In the Czech lands (Bohemia and Moravia), when finishing the CSS, the Ministry of
Agriculture exercised pressure in order to produce the methodology of valuation quickly. The
faith of the survey division was being discussed.

A system of site-soil units was processed (based on the data of CSS) that was relevant for
evaluation of production potential and production costs at high level of management. As it
was necessary for this purpose to link the soil units with other important sit properties — slope
and climate — the aggregate soil forms (or catena), slope (and exposition) criteria and climatic
regions were established. The methodology was processed under coordination of both
pedology institutes (in Bratislava and Prague) and both economy institutes. In Bohemia, it
was carried out by an independent institute of agriculture economy, in Slovakia by survey
division of research institute.

In this period a whole variety of soil properties (chemical properties, mineralogical properties,
forms and migrations of nutrients, physical properties, hydrothermal regimes) was intensively
further investigated in both pedology institutions. At the same time, soil maps on scale
1:200,000 were produced with the contribution from forestry pedologists, and diagnostic soil
property. It is a pity that the original intention to produce a monograph of soils of the whole
Czechoslovakia was not carried out.

The period from 1979 to 1980 was a breaking point in terms of the organisation due to the
organisation dualism. Albeit the intention was good, the Pedology Institute was relocated
from VURYV to the Research Institute of Agricultural Ameliorations (VUZM) with the survey
division being included in the department by the means of unfair proceedings taken by the
Ministry of Agriculture. The Slovak institute was spared this development. This resulted in
the activities not being concentrated but in the former divisions breaking apart. The
establishment of an independent agriculture economy institute (VUZPP) was the peak of it.
This effected also other the period after 1990, when the present Melioration and Soil
Conservation Research Institute (VUMOP) was established. Positive development was that
within the pedology the actual issues of the environment were focused at. This concerned the
issues of using refuse in order to improve soils and objectivization of criteria for soil burden,
caused mainly by contaminants. The Department of Soil Hygiene and Pedology Department
has remained preserved until the present. The department of site quality valuation have
withdrawn from the research and is searching other paths.

Already in the 1970s, there was an intention (Hrasko, Némecek) to introduce the subject of
pedology at universities based on contacts with geographers and later with the environment in
Bohemia and Slovakia. In Slovakia the progress was more significant and an independent
university department was established.

The results of CSS and of the related research activities have still impact on both the research
and the teaching activity.

Both resort institutions collaborated perfectly with the Pedology Departments of different
agriculture, forestry and technical universities.



Worldwide, there was a boom of soil sciences in the 1970s and in the 1980s; presently there is
a regression.

Research institutions of agricultural resorts and university departments maintain numerous
international links within the EU (direct participation in projects), with the U.S.A, and also
with other countries. Also here our priority position concerning the dealing with various
issues is evident in terms of conducting the soil survey on the whole territory of the former
Czechoslovakia (except for urban soils) and the related research thereof.

Awarded soil scientists (except of forest soil scientists, see paper of E. Bublinec):
SLOVAK REPUBLIC

., For outstanding contribution at the General Survey of Agricultural Soils realization and for
soil science development *

Prof. Ing. Juraj Hrasko, DrSc.

Prof. Ing. Bohdan Jurani, CSc.

Doc. Ing. Zoltin Bedrna, DrSc.

RNDr. Bohumil Surina

Doc. RNDr. Jan Curlik, DrSc.

Ing. Emil Fulajtar, CSc.

Ing. FrantiSek Zrubec, CSc.

Ing. Vladimir Linkes, CSc., in memoriam
Ing. Pavol Jambor, CSc., in memoriam

,, For outstanding contribution for land evaluation realization and for soil science
development
RNDr. Michal Dzatko, CSc.

,, For outstanding contribution in soil science development at national and international
levels*

Prof. RNDr. Pavol Bielek, DrSc.

Prof. Ing. Rudolf Saly, DrSc.

CZECH REPUBLIC

., For outstanding contribution at the General Survey of Agricultural Soils realization and for
soil science development “

Prof. RNDr. Jan Némecek, DrSec.

Ing. Zdenék Tomiska

Ing. Pavel Novak, CSc.

Ing. Jaromir Groh, CSc.

Ing. Miroslav Meloun

RNDr. Milan Tomasek, CSc., in memoriam

,, For outstanding contribution for land evaluation realization and for soil science
development”

Ing. Karel Masat

., For outstanding contribution in soil science development



Prof. Ing. Rostislav Ledvina, CSc.
PhDr. Ing. Ferdinand Smikmator
Doc. RNDr. Milos$ Valla, CSec.
Ing. JiFi Lhotsky, DrSec.

Prof. Ing. Alois Prax, CSc.

Doc. Ing. Vaclav Kuraz, CSc.

,, For outstanding contribution in soil microbiology development **
Doc. Ing. Blahomil Grunda, CSc.
RNDr. Blanka Ulehlova, DrSc.

., For outstanding contribution in soil science development at national and international
levels*

Prof. Ing. Josef Kozak, DrSc., dr.h.c.

Prof. Ing. Miroslav Kutilek, DrSc.

Prof. Ing. Emil Klimo, DrSc.

Ing. Eliska Podlesakova, CSc.



) VYZNAM PRIESKUMU LESNYCH POD V BYVALOM
CESKOSLOVENSKU A ROZPRACOVANIE JEHO VYSLEDKOV

SIGNIFICANCE OF FOREST SOILS SURVEY IN FORMER
CZECHOSLOVAKIA AND ELABORATION OF ITS RESULTS

Eduard Bublinec

Ustav ekoldgie lesa SAV, Stirova 2, 960 53 Zvolen,
Slovenska republika, e-mail: bublinec@sav.savzv.sk

Abstract

Survey and mapping of forest soils is close connected to the development of so called forest typology-
geobotanic forest survey. It was coordinated by the Institutes for Forest Management — Ustavy pre
hospodarsku upravu lesov (UHUL - Lesoprojekt) in Zvolen (Slovak Republic) and in Brandys nad
Labem (Czech Republic). The survey and mapping were carried out in two phases. The first phase:
1951 — 1955: general (site-oriented) survey. The mapping in field was conducted at a scale of
1:25,000, for administration purposes, the maps were converted to 1:50,000. The final result was
“Report on the general site survey for forest districts”, consisting of three principal sections (soil
science, phytocoenology, historical survey). Section soil science consisted in assessment of soil-
forming factors, description of typical soil profiles, results of chemical analyses, tables and graphs of
soil type’s distribution, evaluation of soil characteristics on plots influenced byhuman activities. It was
made generalization of the data for the whole Slovak territory and publishing the results in a
monograph appended with maps scaled at 1:200,000. The extent of the accomplished work: mapping
of app. 1 800,000 ha of forest soil fund, 8 063 deep soil pits, from which 3 319 were dug for sampling,
more than 13 000 soil samples and 15 143 mapping shallow pits. The survey and mapping was
accomplished by 25 workers of Lesoprojekt in Zvolen under coordination of Ass. Prof. Dr. Ing. D.
Randuska and under scientific tutorial provided by Prof. Dr. Ing. J. Pelisek, DrSc. Stand survey in the
Czech Republic on forest sites, forest soils included, was performed according to several different
concepts; there was no mapping, the result: a set of written papers without maps for the individual
forest districts. The second phase 1956 — 1990 was survey and mapping of forest soils in frame of a
survey on forest typology. Soil as a substantial component of the geobiocoenosis were mapping at
1:10,000 over the whole territory of the former Czechoslovakia. The mapping from 1956 to 1970 was
running with classification according to Prof. Dr. J. Pelisek, in Bohemia also partially following Prof.
W. Kubiena. More recent classifications valid in Bohemia since 1965, amended in 1970 (Dr. Ing. A.
Houba) and also in Slovakia (Ing. A. Tomlan) were elaborated on the background of works Prof. W.
Kubiena, Dr. W. Laatsch, prof. E. Miickenhausen and Prof. Dr. R. Saly. The classification made by
Ing. A. Tomlan comprises 25 soil types and 71 subtypes. This system is still in use by the Lesoproject
in Zvolen. In 1991, Dr. Ing. J. Mackl and Ing. J. Vokoun in the Czech Republic elaborated a new
forest soil classification system meeting the needs of the Institute of Forest Management. The system
was based on the standard Morphogenetic Soil Classification System (1987, 1991) for agricultural and
forest soils. The data obtained in mapping and survey on forest and agricultural soils resulted in the
background for construction the soil map of Czechoslovakia at a scale of 1:500,000 (authors J. Hrasko,
V. Linkes, J. Némecéek, R. Saly, B. Surina).
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Uvod

V odbornej literatire spred 2. svetovej vojny z byvalého tzemia Ceskoslovenska, podobne
ako d’alSich eurdpskych krajin, nenachadzame udaje o systematickom pddnom prieskume na



lesnom podnom fonde ani o jeho mapovani. Z Gizemia Slovenska je to napr. praca prof. J.
Peliska z r. 1934. Ciasto¢ne sa hodnoti poda ako sucast abiotického prostredia fytocendz aj
v pracach Dr. Sillingera a prof. Zlatnika. Pocas kratkeho obdobia prvej Slovenskej republiky
pddoznalectvo prednasal lesnikom Dr. Pecho-Pec¢ner.
Rozvoj lesnickej pedoldgie nastava po r. 1945 ato nielen unds, ale v celoeuropskom
priestore. Vyvoj lesného pddneho prieskumu v Ceskej a Slovenskej republike je tuzko spojeny
s rozvojom tzv. lesnickej typologie a mal odlisny ¢asovy a obsahovy priebeh (Randuska a kol.
1986). Jeho priciny treba hl'adat™:
a) v odlisnosti prirodnych podmienok v Ceskej republike (hercynsky pévod pohori) oproti
podmienkam na Slovensku (alpinske vrasnenie)
b) v Cechéch je drevinové zloZenie vyrazne zmenené (ihliénaté monokultury), zatial' o na
uzemi Slovenska je dobre zachované.
7 toho vyplynula nevyhnutnost' orientovat’ sa pri typologickom prieskume aj vyskume
v Cechéch viac na indikaéné vlastnosti pddy ako stdasti abiotického prostredia, naproti tomu
na Slovensku sa vyuzila fytocenologicka indikacia ekologickych faktorov a podmienok
s paralelnym mapovanim pod. Prieskum pdd, podobne ako typologicky prieskum ma dva
vyvojovo-obsahové stupne, ktorych priebeh sa v CR a SR odlifoval. Prvi vyvojovi fazu
predstavoval tzv. v§eobecny (stanovistny) prieskum, druht podrobny (typologicky) prieskum.
Cielom vSeobecného prieskumu bolo ziskat v pomerne kratkom case prehlad
o stanovistnych, teda aj podnych pomeroch v relativne mensich mapovych mierkach za
i¢elom ich vyuzitia v praxi lesného hospodarstva prostrednictvom vtedajsich Ustavov pre
hospodarsku upravu lesov (UHUL), v sucasnosti Lesprojekt v Brandyse nad Labem
a Lesoprojekt vo Zvolene. Cielom podrobného (typologického) prieskumu bolo vymedzit
plochy lesa s rovnakymi produkénymi podmienkami. Prieskum pdd aich mapovanie malo
pomoct’ kategorizovat’ tieto rovnako produkéné plochy aj tam, kde sa to nedalo len
z fytocenologickych snimok (rubaniska, nahradné spolocenstva a pod.).

Mapovanie pod v ramci vS§eobecného prieskumu lesov

Ako sme uZ uviedli, vieobecny (stanovistny) prieskum sa vykonaval odlisne v Cechach a na
Slovensku, ato c¢asovo, ¢o do vysledkov aj ¢o do vyhodnotenia. Preto ho treba
charakterizovat’ osobitne pre Cechy a pre Slovensko.

Na Slovensku vSeobecnému prieskumu v rokoch 1951 - 1955 predchadzal v prirode blizkych
lesoch, okrem iného, aj pedologicky vyskum. Aby sa mohol uskuto¢nit’ jednotne na celom
uzemi Slovenska, bolo nevyhnutné najskor vymedzit” a charakterizovat’ mapovacie jednotky.
Preto sa uskuto¢nil najskor pripravny vyskum, ktory vykonal prof. Ing. J. Pelisek, DrSc. On aj
vykonaval tzv. vedecky patronat po celé obdobie vSeobecného prieskumu. Vymedzenie
mapovacich jednotiek sa muselo pripravit k jeho zaciatku vr. 1951 (Randuska 1955).
Dovtedy bolo treba vyskolit vetkych vtedajsich pracovnikov Stanovistného oddelenia UHUL
vo Zvolene, ktoré viedol doc. Dr. Ing. D. Randuska a ktoré bolo etablované vr. 1950.
Pripravny pedologicky vyskum sa vykondval od r. 1949 v rozli¢nych prirodnych oblastiach
Slovenska, predovsetkym v lesnych rezervaciach.

V1. 1950 — 1951 sa experimentalne vykonali prace pedologického prieskumu a podl'a vlastnej
metodiky sa zmapovalo niekol’ko lesnych zavodov. Materidl, ktory sa ziskal, priniesol
hodnotné informécie pre charakterizovanie mapovacich jednotiek. Podl'a nich sa vr. 1952 —
1955 spodstatne $irSim kolektivom pracovnikov zmapovali lesy celého Slovenska.
Pracovnici, ktori mali urc¢ité tzemie zmapovat’, mali uz k dispozicii prehl'ad a charakteristiky
jednotiek. V 1. etape sa spracovali plochy prirode blizkych star§ich porastov. Tym sa zaroven
ziskal prehl'ad o zavislostiach vyskytu mapovacich jednotiek od materskej horniny, expozicie,
reli¢fu a nadmorskej vysky. Zistoval sa aj vzt'ah fytocen6z k pddnym typom. Takto ziskané
sktisenosti umoznili zmapovat’ zmenené fytocendzy, vyvojové Stadid a ndhradné spolocenstva



do prislusnych skupin lesnych typov. Mapovacou jednotkou pedologického prieskumu bol
pddny typ podla vtedajSieho ponimania. V teréne sa mapovalo v mierke 1 : 25 000, pri
vyhodnoteni sa tdaje transformovali do mapy v mierke 1 : 50 000. Vysledky pedologického,
fytocenologického a historického prieskumu sa pre jednotlivé spravy lesného hospodarstva
vyhodnotili v suibornom diele pod ndzvom ,,Elaborat vSeobecného stanovistného prieskumu.
Jeho pedologicka ¢ast’ obsahuje postudenie podotvornych faktorov (materska hornina, klima,
reliéf terénu, porast, podzemnd voda, zasahy ¢loveka), prehl’ad a opis charakteristiky podneho
profilu (hibka, zrnitost, Struktira, konzistencia, skeletnatost’, vlhkostné pomery, humifikéacia,
reakcia, posudenie pddnych procesov aminerdlnej sily). Pri kazdej mapovanej
a charakterizovanej jednotke su uvedené priklady opisu pddneho profilu a sumarne grafikony
pH, CaO, fyzikalneho ilu, seskvioxidov, tabulky laboratérnych rozborov (vyluh v 20 % HCI
al % kyseliny citronovej), tabul'ka a grafikon zastipenia pddnych typov v danom uzemi.
Pedologicku c¢ast’ uzatvara stru¢né zhodnotenie podnych pomerov na plochach antropicky
nepriaznivo ovplyvnenych.
Po skonceni prieskumu a mapovania sa vypracovali elaboraty a mapy pod pre jednotlivé
vtedajSie krajské spravy lesov apre celé uzemie Slovenska v mierke 1 : 200 000. Pre
vytvorenie predstavy o rozsahu prac uvadzam, ze sa vykopalo 8 063 hlbokych sond a z 3319
sond sa odobralo viac nez 13 000 vzoriek pre laboratorne analyzy. Za tcelom podchytenia
mapovanych podnych jednotiek sa navySe urobilo 15 143 tzv. pedologickych poznamok
(zdkopkov). Tieto sa v zapisnikoch priebezne ¢islovali a zaznaCovali na pracovnych mapach.
Elaboraty su na svoju dobu pionierske diela, ktoré nemaji vo svete obdobu. V nich sa prvy
krat v jednotnej koncepcii spracovalo také suvislé lesnaté uzemie, akym je Slovensko (cca 1
800 000 ha). Této praca, ktoru vykonali pracovnici Lesoprojektu vo Zvolene pod vedenim
doc. Dr. Ing. D. Randusku a pod vedeckym usmeriiovanim prof. Dr. Ing. J. Peliska, DrSc.,
dosiahla aj v zahrani¢i zna¢ny ohlas. Preto pravom jej aktérom patri ucta a uznanie.
Vysledky vyskumu a mapovania pod sa publikovali v monografii, ktora vysla vr. 1959
v SVPL Bratislava pod ndzvom ,,Prehl’ad stanovistnych pomerov lesov Slovenska®. Autorsky
kolektiv 25 odbornikov viedol doc. D. Randuska. V publikacii sa udava percentudlne
zastipenie a podrobnejSia charakteristika nasledujucich pddnych typov (pouzivame
terminologiu uvedenej publikacie, autor v zatvorke):

mierne a stredné podzoly: 12,98 % (A. Loffler)

vyrazné podzoly: 0,49 % (J. Benko)

humusové podzoly: 0,73 % (L. Pesa)

hnedé lesné pody: 59,73 % (S. Filakovsky)

sivé lesné pody 4,04 %(J. Benko)

rendziny: 19,35 % (S. Filakovsky)

cernozeme: 0,19 % (O. Tomlan)

soI'né pody: 0,08 % (J. Vasko)

glejové pddy: 1,62 % (J. Vasko)

raSelinové pody: 0,02 % (J. Cifra)

pddy typologicky nevyvinuté na alaviach: 0,34 % (J. Cifra)

skaly a sutiny: 0,43 % (J. Cifra)
Pri mapovani sa pouzivala klasifikdcia prof. J. Peliska, publikovana v jeho ucebnici z r. 1953.
Prieskum wukazal, Zze na rozdiel od dovtedajSich predstav, najrozsirenejSimi podami
v slovenskych lesoch nie su podzoly, ale hnedé¢ lesné pody nasledované rendzinami. Podzoly
sa zistili aZ na 3. mieste atu treba uviest, Ze vtedy sa medzi ne zarad’ovali aj stcasné
luvizeme. Stanovistny prieskum priniesol aj mnoho dal§ich cennych poznatkov (vplyv
ihli¢natych monokultur na pddu, vymladkové lesy a poda, problém vel'koplosnych holorubov
v suvislosti s erdziou, pasenie dobytka, otazka produkénej schopnosti pdd, potreba jemnejsej
klasifikacie podnych mapovacich jednotiek v navéznosti na skupiny lesnych typov atd’.).



V Ceskej republike predchadzal vlastnému podrobnému (typologickému) prieskumu v ramci
Ustavu pro hospodaiskou upravu lestt (UHUL) tzv. vieobecny prieskum lesnych stanovist
vratane pod, ktory sa zacal v povojnovych rokoch a skon¢il sa v r. 1956. Vykonali ho rdzni
pracovnici jednotlivych pobo¢ieck UHUL podla rozliénych koncepcii. Prieskum nemal
jednotni koordindciu a vedenie, v dosledku ¢oho vznikol cely rad elaboratov, viac alebo
menej porovnatelnych, prip. neporovnatelnych (Randuska a kol. 1986). Zial’, pri vieobecnom
prieskume lesnych stanovist’ sa na rozdiel od Slovenska nevykonavali mapovacie prace a celé
dielo sa komplexne nevyhodnotilo. VSeobecny prieskum lesnych stanovist tvori subor
jednotlivych pisomnych elaboratov bez mapovych priloh, vypracovany podla prislusnych
organizaénych celkov. Podobne len pisomnymi elaboratmi si zdokumentované vojenské lesy
na Slovensku (cca 93 000 ha), ktoré mapovali Ceski Specialisti, ked’Ze sidlo Ministerstva
narodnej obrany sidlilo v Prahe.

Mapovanie pod v ramci typologického prieskumu lesov

Zakladna typologicka jednotka geobiocendzy lesa (ekosystému) je lesny typ. Lesny typ
definuje Zlatnik (1956) ako subor lesnych biocendz, prirodnych azmenenych aich
vyvojovych §tadii vratane prostredia, teda geobiocenoz vyvojovo k sebe patriacich.
Podstatnou zlozkou geobiocendzy je pdda, preto sa jej v ramci typologického prieskumu
venovala t'aziskova pozornost. Mapovala sa do tzv. obrysovych méap v mierke 1 : 10 000,
v §pecidlnych pripadoch 1 : 5 000. Vychadzalo sa pritom z poznatkov stanovistného
prieskumu, najmé z komplexnych (reprezentacnych) typologickych ploch. Tieto sa zakladali
v star§ich (nad 60 rokov) malo narusenych porastoch. Okrem nich sa zakladali tzv. paralelné
plochy, ktoré umozinovali posudit zmeny pddnych vlastnosti zapric¢inenych naruSenim
fytocendzy (rtibaniska a iné disturbancie lesa). Zakladali sa aj analogické typologické plochy,
ktoré mali za ciel’ posudit’ najmi vplyv rozneho drevinového zloZenia na ekotop. Pocet ploch
sa volil umerne k pestrosti geomorfologie Uzemia. Okrem opisu vlastnej sondy sa
zaznamenavali udaje o reliéfe, expozicii, sklone, nadmorskej vyske, poraste, fytocenodze,
klime, podotvornej hornine a humifikacii. Vlastnym pedologickym zapisom sa zaznamenavali
pddne pomery na typologickej reprezentanej ploche v pdodnej sonde na profile pddy.
Niektoré podne vlastnosti sa pocas terénneho prieskumu zistovali s kone¢nou platnostou
(napr. farba, §truktira, hribky horizontov, forma humusu, proces humifikacie, hibka pody,
hibka a stupeii prekorenenia, vyska hladiny podzemnej vody), iné pddne vlastnosti len
predbezne, definitivne po laboratornych analyzach (zrnitost, mineralna sila, vodny rezim).
Obraz o pddnom profile si pracovnik utvoril po vykopani sondy. V nej sa zistovali:

* humusové pomery,

= hrubky podnych horizontov,

= farba jednotlivych horizontov a farebné prechody medzi nimi,

= zrnitostné zloZenie a obsah skeletu,

= Struktura,

= konzistencia,

= vlhkost’ jednotlivych horizontov,

= vyska hladiny podzemnej vody,

= pddne novotvary,

= hibka pody,

= prekorenenie pody,

= pddny typ.
Na koniec sa urobilo celkové zhodnotenie pddy aodobrali sa vzorky zjednotlivych
horizontov.
Pri vlastnom mapovani sa vyuzivali tzv. typologické poznamky pre spresnenie mapovanej
jednotky. Robili sa do predpisaného formulara (zapisnika), ¢islovali sa osobitne a situovali sa



do mapy. V zapisniku sa uviedlo ¢islo porastu, nadmorska vyska, expozicia, sklon, reliéf
terénu, zastupenie drevin, denzita (zakmenenie), stpis synuzie podrastu (typ fytocendzy),
skupina lesnych typov a na zaklade zakopku sa opisal profil a ur¢il podny typ.
Pri typologickom prieskume lesov v byvalom Ceskoslovensku sa od r. 1956 do r. 1970
pouzivala klasifikicia a nomenklatira prof. Dr. Ing. J. Peliska, DrSc., v Cechach séasti
triedenie prof. W. Kubienu. Prof. PeliSek vo svojej systematike zr. 1964 deli pody na
komplex pdd terestrickych (A), hydrickych (B) a semiterestrickych (C). V prvom komplexe
vylisuje 6 tried (skupin pod) a to:

= podzoly (6 typov)

= hned¢ lesné pody (4 typy)

= Sedé lesné pddy (3 typy)

= ¢ernozem (1 typ)

= slieniovatky (3 typy)

= rendziny (5 typov)
V komplexe pdd hydrickych ma 2 triedy:

® glejové pody (2 typy)

= raSeliniskové pody (3 typy)
V poslednom komplexe semiterestrickych pod uvadza 1 triedu:

= sol'né pody (3 typy)
Spolu sa teda mapovalo 9 skupin (tried) pod s 30 pddnymi typmi.
Odligné prirodné pomery v Karpatoch a na tizemi Ceského masivu znovu mali za nasledok, e
pri typizacii lesnych geobiocendz aich mapovani sa vyuzivali odlisné metédy. V prevazne
prirode blizkych lesnych spolocenstvach Slovenska sa vyuzivali predovSetkym indika¢né
vlastnosti fytocenéz, v Cechach pri velkom plo$nom vyskyte zmenenych fytocendz sa
tazisko typizacie prenieslo na vlastnosti prostredia, najmi na pddy a geologicky podklad ako
konzervativnu zlozku geobiocendzy. Pode sa v Ceskej republike v tejto etape venovala znatna
pozornost’. Zasluzil sa o to predovSetkym Dr. Ing. Antonin Houba, CSc., ktory vypracoval
klasifikaény systém (1965) na podklade systému Dr. W. Kubienu z r. 1953 (Bestimmugsbuch
und Systematik der Boden Europas, Stuttgart) aDr. W. Laatscha zr. 1957 (Dynamik der
mitteleuropdischen Mineralboden, 4. Auflage, Verlag Steinkopf, Dresden — Leipzig), neskor
(Houba 1970) aj na zaklade prac prof. E. Miickenhausena zr. 1962 (Einstehung,
Eigenschaften und Systematik der Boden der Bundesrepublik Deutschland. Frankfurt-Main,
DLG — Verlag). Vr. 1976 bol tento systém doplneny a upraveny Ing. K. Plivom, CSc.
(Typologicky systém UHUL Brandys nad Labem, 1971 — 1976, 90 + 29 s., 8 priloh)
s vyuzitim vysledkov typologického prieskumu. K tomuto vyvoju prispela aj klasifikacia
a nomenklatura Ing. A. Tomlana, veduceho $pecialistu prieskumu péd na UHUL vo Zvolene
zr. 1970, ktory vychadzal z publikovanych prac prof. Ing. R. Salyho, DrSc. a z hlavnych
europskych klasifikacii i1 poznatkov z komplexného prieskumu pol'nohospodarskych pod.
V triede Ing. Tomlana sa uvadza 25 podnych typov a 71 podtypov. NajrozsirenejSie naSe
pddy, t. j. hned¢ lesné pdody maju v jeho systéme 21 predstavitel'ov a podzoly 10 jednotiek.
V1. 1991 na zdklade Morfogenetického klasifikacného systému (1987, 1991), ktory zjednotil
klasifikaciu pol'nohospodarskych a lesnych pod, bol Dr. Ing. Jaromirom Macki a Ing. Jifim
Vokounom spracovany pre potreby UHUL novy klasifikatény systém lesnych pod. Uvedeny
material bol potom vyuzity aj pri spracovani ,,Taxonomického klasifika¢niho systému pud
CR* (Némecéek a kol. 2001). K asovému priebehu mapovania lesnych pod v mierke 1 : 10
000 treba uviest, Ze mapovanie, ktoré sa uspesne rozbehlo v r. 1956, bolo v rokoch 1958 —
1974 z rozliénych dovodov na Slovensku prerusené. Obnovené bolo az vr. 1975 pocas tzv.
revizie typologického prieskumu. Ukoncilo sa vr. 1990 a jeho zasluhou mame pddne mapy
vmierke 1 : 10 000. Vysledky tejto 2. etapy typologického prieskumu lesov zhrnul za
Slovensko vr. 1993 Ing. J. Vladovi¢, PhD. Vysledky prieskumu a mapovania lesnych



a poI'nohospodarskych pdd umoznili zostavit mapu pdd Ceskoslovenska v mierke 1 : 500
000, ktora vysla v Slovenskej kartografii (autori: J. Hrasko, V. Linkes, J. Némed&ek, R. Saly,
B. Surina) anasledne vr. 1994 mapu pdd Slovenska v mierke 1 : 400 000. Preto patri
vSetkym, ktori sa na tychto reprezentacnych dielach ¢eského a slovenského pddoznalectva
podiel’ali, nasa velkd ucta a vd’aka.

Ocenenie pracovnikov

Vedecky a organiza¢ny vybor naSej konferencie navrhol ocenenie viacerych pracovnikov,
zijucich i tych, ¢o sa uz odobrali do vec¢nosti. Iste mal na to urcity kl'a¢ a kritéria. O poznanie
lesnych pdd sa vSak zasluzilo podstatne viac Specialistov z univerzit, pracovisk akadémie
vied, rezortnych ustavov a inych institicii. Nech teda uznanie, ktoré sa dostane vyvolenym,
patri rovnakou mierou vSetkym, ktori akymkol'vek spdsobom prispeli k poznaniu textury
a Struktury polypedonu, ktory nazyvame lesna poda.

Oceneni pracovnici 7 odboru lesného hospoddrstva za mimoriadny prinos pre rozvoj

podoznalectva ndarodného a medzindarodného vyznamu:

» Prof. Ing. Emil Klimo, DrSc. Vynikajici, medzindrodne uznivany odbornik
s mimoriadnym prinosom pre rozvoj podoznalectva. V pociatkoch svojej vedecko-
pedagogickej aktivity sa zameriaval na S$tddium dynamickych vlastnosti pody,
predovsetkym na sorpény komplex, potom na recentni podzolizaciu. Jednym z jeho
vrcholov su prace zamerané na kolobeh prvkov vlesnych ekosystémoch. Z bohatého
analytického materidlu urobil syntézu, ktora ukazuje ako funguje zlozity luzny ¢i smrekovy
les. Toto syntetické usilie, v ekoldgii dost” vzacne, publika¢ne ndlezite spracované sa
stretlo s bohatou odozvou zahrani¢nych odbornikov. Jeho orientacia vychadza z pojatia
pddy ako zlozky ekosystému v jeho prirodzenom stave a pod vplyvom antropogénnej
zataze. Vysledky prace prof. Ing. E. Klima boli ¢asto diskutované na medzinarodnych
férach a ich autor sa stal uznavanou autoritou v otazkach lesnych ekosystémov.

» Prof. Ing. Rudolf Sdly. DrSc. Veduca osobnost’ lesnickeho pddoznalectva na narodnej
i medzindrodnej Urovni. Vyslovoval sa krozlicnym otazkam teoretickej lesnickej
pedologie i praktického lesného hospodarstva. Na jednej z konferencii, ktoré sme venovali
jeho jubileu, takto zhrnul svoje najvyznamnejSie vysledky: Sad to pojednania
k problematike genézy a klasifikacie pod i antropickych vplyvov na podu, d’alej prace
o zlozkach pody, o kvartérno-geologickych procesoch a pleistocénnych sedimentoch ako
substrate pdd, pojednania o vplyve nizkych lesov a ihli¢natych monokultir na pddu
a pojednania o podach lesnych skolok, melioracii a hnojeni pdd.

Oceneny pracovnik za mimoriadny prinos pre rozvoj podnej mikrobiologie, predovsetkym

lesnych pod:

» Doc. Ing. Blahomil Grunda, CSc. Medzinarodne uznavany odbornik, ktory zasvitil cely
svoj zivot pddnej mikrobioldgii a humusu lesnych pdd v Cechéch i na Slovensku. Venoval
svoju pozornost dekompoziénym procesom, zlozZeniu a ¢innosti mikrobidlnej zlozky
v pode luzného lesa, mikrobialnym pomerom hlavnych typov lesnych pod Ceskoslovenska,
mikrobidlnej aktivite a vlastnostiam humusu v radach lesnych biogeocenéz a zlozeniu
humusu v rendzindch i zmenam v zloZeni a v mnoZzstve humusu v zavislosti od mikroflory
lesnych pdd. Riesil aj mnohé otazky lesnickej praxe, ako napr. vplyv holorubu na ¢innost’
pddnej mikroflory a kvalitu humusu vo vyssich polohéch pahorkatin.

Oceneni pracovnici z odboru lesného hospoddrstva za mimoriadny prinos pri realizdcii

prieskumu a vyskumu lesnych pod a za rozvoj podoznalectva:

» [ng. Jozef Benko, CSc. in memoriam Podiel'al sa uz na stanovistnom prieskume lesnych
pdd. Je spoluautorom publikacie ,,Prehlad stanovistnych pomerov lesov Slovenska®.




Specializoval sa na otazky vztahov lesnej vegetacie k tvorbe povrchovych vrstiev lesnej
pddy atvorbe pddnej organickej hmoty. Po odchode z Lesoprojektu vo Zvolene viedol
rozvojovu zlozku Statnej ochrany prirody v Bratislave.

Prof. Ing. Eduard Bublinec, CSc. Definoval rychlost' podzolizacie pod borovicovymi
porastami, prioritne na Slovensku sa venoval vyskumu vplyvu imisii na pddy, chemizmu
a kyslosti zrazok a geobiochemickym cyklom zivin, mikroelementov, toxickych, resp.
rizikovych prvkov vlesnych ekosystémoch. Mapoval lesné pddy v oblasti Zapadného
Slovenska. Pre prax lesného hospodarstva maju zna¢ny vyznam poznatky o ekologickych
dosledkoch odcerpavania zivin a fyziologicky vyznamnych prvkov z lesnych pod tazbou
dreva.

Ing. Jan Grék, CSc. Pracoval na Typologickej pobocke Lesoprojektu Zvolen od r. 1958.
Podielal sa na prieskumoch a mapovani rozli¢nych lesnych zavodov, od r. 1963 najmi
v SZ &asti Slovenska (pobocka v Ziline) ako vedici sekcie. V r. 1966 presiel pracovat na
Vyskumny ustav lesného hospodarstva vo Zvolene. Tu zuzitkoval pocas 40 rokov svoje
bohaté typologické skusenosti pri tvorbe rastovych tabuliek hlavnych drevin
Ceskoslovenska, v problematike vyuZitia lesnickej typolégie v hospodarskej tiprave lesov,
prevadzkovych cieloch a zasad hospodarenia az do r. 2006.

RNDr. PhMr. Ales Lettl, CSc. Patri medzi priekopnikov vyskumu mikrobioldgie pody
v imisnych podmienkach. Skiimal mikrobidlne spolo¢enstva v podach ovplyvnenych SO,
a faktory, ktoré ovplyviujua oxida¢nu aktivitu anorganickych komponentov siry v hornych
vrstvach lesnych pdod. Pozornost venoval aj vplyvu hnojenia a vdpnenia na pddnu
mikrofloru a mikrobialne procesy v lesnych podach.

Ing. Vidclav Lochman, CSc. Vo svojich pracach sa venoval predovSetkym vplyvu
pestovatel'skych zasahov na chemické vlastnosti humusu azmenami pddnych
ekologickych podmienok najméd chemizmu pdd v lesoch zasiahnutych priemyslovymi
imisiami. Vel'a pozornosti vo svojej praci a publikaciach venoval chemizmu zrazok,
okysl'ovaniu vody a lesnej pody kyslymi zrazkami.

Dr. Ing. Jaromir Mackii. Pracuje na UHUL od r. 1978 v sti¢asnosti ako vedtici Oddelenia
typologie lesov na ustredi v Brandyse na Labem. Spolu s Ing. J. Vokounom vr. 1993
vypracoval ,Klasifika¢ni systém lesnich pid™ apodielal sa aj na taxonomickom
klasifikaénom systéme pdd pre Ceskt republiku. V ramci projektov V a V spracoval
..Systém komplexniho hodnoceni pid“, ,.Rajonizaciu lesnych pdd CR v zavislosti od ich
acidifikacie  anutricnej]  degradécii“ a,Bilanciu uhlika v nadloznom humuse
a pokryvkovom mineralnom horizonte®.

Ing. Jan Materna, CSc. Patri medzi medzinarodne uznavanych odbornikov v oblasti
hnojenia a vapnenia lesnych pod, mineralnej vyzivy lesnych drevin v imisnych aj
v mimoimisnych oblastiach a venoval sa aj vyskumu zdravotného stavu lesnych porastov,
ich odumieraniu, depozicii a okyslovaniu lesnych pdd. Studoval vplyv zneéisteného
ovzdusia na lesné pddy, sorpcii SO, pokryvkovym humusom a monitoringu zdravotného
stavu a stavu vyzivy v rdmci programu ICP Forest.

Doc. Dr. Ing. Dusan RanduSka. Jeho prinos k realizacii vyskumu, prieskumu a mapovaniu
lesnych pdd je mimoriadny. Bez jeho organiza¢nych schopnosti a metodickych usmerneni
by slovenskd pedologia nebola tym ¢im je. Mozno ho prdvom povazovat za otca
moderného lesnickeho pddoznalectva, najmd ¢o sa tyka aplikacie pedologickych
poznatkov v lesnickej praxi, predovsetkym v lesnickej typologii. Dokumentuju to aj jeho 3
monografie, citované v tomto prispevku z r. 1955, 1959 a z r. 1986.

Ing. Andrej Tomlan. Na Lesoprojekte pracoval od r. 1952 s prestavkami az do odchodu do
dochodku vr. 1986 v zaverecnej faze vo funkcii veduceho inziniera pre pedologiu
a melioracie. Vypracoval modernu systematiku pod (1970) a metodiku prieskumu podneho




prostredia a jeho mapovania. V jeho klasifikacii sa nachddza 25 pddnych typov a 71
podtypov.

» Prof. Ing. Ladislav Tuzinsky, CSc. Patri k medzindrodne uznavanym odbornikom, ktory
mimoriadne rozvinul vyskum lesnych pdd v oblasti hydropedologie a pedoklimy. Studoval
hydropedologické cykly v pddach pod lesnymi porastami rozlicného drevinového zlozenia
v naviznosti na ekologické hodnotenie zasob vody v pdde. Venoval sa aj kolobehu vody
v lesnych ekosystémoch a vyskumu hydrolimitov v pddach od nizin az po alpinsky lesny
vegetacny stupern.

» Ing. Jiri Vokoun. Patri spolu sIng. A. Tomlanom zo Zvolena medzi najvernejSich
pracovnikov UHUL. Na Lesoprojekte pracoval s mensou prestavkou (v r. 1962 — 1964) od
r. 1955. Do dochodku odisiel sice vr. 1992 ale jeho bohaté znalosti vyuzival UHUL aj
nad’alej. Podiel'al sa takmer 30 rokov na typologickom prieskume ¢eskych lesov a ma
vel'ky podiel na vypracovani moderného klasifikaéného systému lesnych pod pre potreby
UHUL. Jeho vedomosti askusenosti ocenil prof. J. Némedek pri spracovani
taxonomického klasifika¢ného systému pod CR. Je aj spoluautorom Prirucky pre prieskum
lesnych pdd v ramei UHUL Brandys n. Labem.

» Prof. Ing. Ivan Voloscuk, DrSc. VSsestranny vedec svetového formatu, ktory vyoral hlboku
brazdu na poli lesnickeho pddoznalectva. Dlhé roky pracoval na Ustave pre hospodarsku
upravu lesov ako vykonny typolog. Jeho pracou si poznaené mnohé elaboraty a mapy
pdd v rozli¢nych lesnicky vyznamnych oblastiach Slovenska. Vel'mi cenné je aj to, Ze si
svoje poznatky nenechal pre seba, ale ich aj publikoval v rozlicnych odbornych
a vedeckych casopisoch a monografiach. Vedomosti, ktoré nacerpal ako pedoldg, typolog
a lesnik, potom skvele aplikoval v ochrane prirody a na rozli¢nych veducich a riadiacich

.....

Zaver

Nasa, mozno povedat’ historickd 1. konferencia ¢eskej a slovenskej pedologickej spolo¢nosti
sa kond v historickom obdobi. Toto moje konstatovanie vyplyva z toho, ze uplynulo uz 50
rokov, teda polstorocie, kedy lesnicke podoznalectvo urobilo prvé smelé kroky na ceste za
poznanim nasich pod. Myslim, Ze si jeho aktéri zaslizia plné uznanie. Je na mladej generacii
pddoznalcov, aby prevzali vyskumnu Stafetu, chranili a poznavali podu, toto dedi¢stvo otcov,
aj v sicasnej modernej informac¢nej spolo¢nosti.
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dependent on the soil in some way).

Over the past ten years we have loaded the ecosystem of our continent more intensely and
quicker than ever before, in order to improve wellbeing and support economic development
(EEA, 2005).

Europeans live where rapid changes are reshaping the landscape as never before, modifying
the quality of the land and the environments. Wet areas have been drained for urban
development; the use of mountain areas and plateau areas has changed in favour of leisure
activities. Hilly landscapes have become more and more eroded. Forest management has seen
further use of wood; coastal areas of Mediterranean basin have become more salted and dried.
The European environment is under pressure but over the past few years, in order to keep up
our standard of life we are exporting this pressure, importing even more resources from other
parts of the world to meet our needs. We Europeans have become more irresponsible to what
global resources are consumed than peoples in other parts of the world (EEA, 2005).

The soils in Europe are particularly vulnerable due to their characteristics but especially due
to the enormous anthropic pressure to which they are subjected and which varies from one
environment to another. Europe has the most tourist traffic in the world (30 % of total) and a
concentration of 381 million inhabitants, which is only 6.1 % of world population, but has
such a strong impact on the environment that it sets off degradation processes in the soil
endangering them in various ways, depending on their vulnerability.

Faced with the high pressure which Europeans put on their environment, it is rather surprising
that the people are so environmentally aware; this should give hope for the future. The
majority of Europeans believe that European policies should hold the same importance as
economic and social politics. Europeans in fact (EEA, 2005), consider policies for
environmental protection as an incentive to renovation (67 %) and not as an obstacle to
economic activity (80 %).
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Fig. 2 Europeans’ opinions on the environment’s influence on the quality of life and the
perception of the environment’s importance in political choices (EU = 25 countries),
(source: Eurobarometer, 2005)
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Moreover (European Commission, 2005) 72 % Europeans believe the environment influences
the quality of life and 88 % is convinced that political choices must depend on accurate and
careful consideration of environmental resources. Among the 25 countries members of the
European Union at end of 2006, thirteen were listed above the average given (Fig. 2).

This awareness, however, is only apparent if it is true that the European citizen’s concern over
the environment only emerges when it touches their own real life conditions. That’s why the
greatest worries are about man made disasters, air and water pollution, climate change, the
impact of chemicals on health, the depletion of natural resources (Fig. 3).

Although the soil is also involved in all the mentioned environmental emergencies as well as
in others shown in fig. 3, it does not figure explicitly. Due to its nature of crypto-resource it is
considered by few and continues to be the forgotten element among environmental resources.
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Fig. 3 Comparison between environmental concerns and the lack of information Europeans have (EU
= 25 countries), (source: Eurobarometer, 2005)

It is difficult to make people aware that the soil resource cannot keep on supplying today’s
population with adequate food, fibre, wood and leisure areas without exceeding the soil’s
level of resilience.

With a population of about 6.4 billion, the availability per capita of cultivated areas (arable
land and permanent crops) was 0.24 hectares (FAO, 2005). This figure ranges from a
minimum of 0.14 in Asia to a maximum of 1.9 in Oceania (FAO, 2005). If the trend in the
world’s population development continues the surface per capita will diminish and cause
serious, social repercussions before any environmental consequences.

Man’s ecological footprint

When man goes beyond the productive limits in a region there are processes of degradation in
the quality of the soil which exceed the resilience limit, causing irreversible damage. We

%



should ask “How much longer will our soils, our landscapes, in short the Earth be able to
bear the pressure from man ?”

The concept of “ecological footprint” gives us an answer. It indicates how much resource is
needed to meet man’s needs and enables us to calculate how much landscape or “Earth” is
required (for food, wood, fibre, materials, etc.) for a single person, a group, a country or for
all mankind. The ecological footprint is a measure of environmental sustainability (WWF,
2006).

On a planetary level, mankind exceeded the limits of our planet’s sustainability towards the
end of the eighties, precisely in 1986 (fig.4). In 2000 man was consuming 20% more than the
Earth could consent. This means that in order to satisfy our needs, we undermine the soil
productivity and use up more landscapes and resources.
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Fig. 4 The ecological footprint represents a measure of the number of planets we require to meet
mankind’s needs. The threshold was passed in 1986 (source: WWEF, 2006)

The data for each country are even more alarming. In 2003, compared to a world average of
2.23, the ecological imprint was 3.2 for a Slovak; almost double (4.2) for an Italian; more than
double (4.9) for an inhabitant of the Czech Republic and it was five times more (9.6) for an
American in the USA.

In other words a Slovak lives and consumes as if he has 1.5 times its productive landscape
that is 1.5 “Earths”. An Italian or a Czech uses up double his productive landscape, that is two
“Earths” and an American uses five “Earths”. Year after year Man is slowly and unawares,
devouring his “Earth™!

Conclusions

Maintaining wellbeing and man’s development in future years will depend greatly on his
capacity to assure sustainable use of the environment, a task made complex by the changes in
human activities which make a great impact on them.

Concerning the soil in particular, the awareness of its importance in agricultural, forestry and
social fields is now an unquestionable fact for the Soil Science researchers. Now a rise in
quality is needed: we must all consider the soil as an indispensable blessing for Society, for
Man and for his activities.

Soil Science has a crucial role today in carrying out sustainable systems of land use which



meet the needs of a society which is ever more global and technological.

Soil Science research will have to take in wider sectors and include research on global
ecosystems and applications of pedo-techniques. Soil must be seen in a new light, not limited
to agriculture and/or forestry but widened throughout the landscape (Singer, Warkentin, 1996;
Tate, 1996).

Obviously Man’s social and economic development cannot be stopped, but it must respect the
environment and its resources. Clearly choices must be made with technicians, administrators
and politicians. Their task is to direct new environmental changes adequately and any choice
must be based on the concept of sustainable development.

Instead of using the soil with caution we are using it up as if we had reserved planets, parked
in space (Dazzi, 1995).

We must therefore do everything to bring back the ancient bond which links us to the soil and
which led the ex-secretary general of United Nations Organization (UNO), Kofi Annan to say
at the Johannesburg World Summit in September 2002, “Prosperity obtained by plundering
the natural environment is certainly not prosperity. It is only a temporary delay in future
disaster”.

References

ADDISCOTT, T.M., 1995: Entropy and sustainability. European Journal of Soil Science, 46 :161-168

ARAYA Y.N., 2003: The soil in oral culture: proverbs about soil and the land. ITUSS Bulletin 103, pp.
39-42.

BLUM, W.E.H., AGUILLAR SANTELISE, A., 1994: A concept of sustainability and resilience based
on soil functions: the role of ISSS in promoting sustainable land use. CAB Int. Soil Resilience
and Land Use (eds Greenland and Szabolcs), pp. 535-542.

DAZZI, C., 1995: L'erosione “genetica” dell'ecosistema suolo. Atti del Convegno Nazionale SISS “Il
Ruolo della Pedologia nella Pianificazione e Gestione del Territorio”. Cagliari, giugno pp.197-
202.

DAZZI, C., 2002: Pedodiversita: il Suolo fra Ordine e Caos. Suoli, Ambiente, Uomo: omaggio a
Fiorenzo Mancini, 80 anni di pedologia (Bini editor). Edifir, Firenze, pp. 9-18.

DAZZI, C., 2005: I Suoli, risorsa vulnerabile. Atti del Convegno nazionale SISS: “Suolo e Dinamiche
Ambientali”, Viterbo, 2004. Bollettino SISS, Vol. 54, n° 1-2, pp. 7-15

DAZZI1, C., MONTELEONE, S., 1999: Consequences of human activities on pedodiversity of soils: a
case study in a vineyard area in south-east Sicily (Italy). Proceedings of the ESSC
International Conference on “Soil conservation in large-scale land use” Bratislava, May 1999,
pp- 99-108.

DAZZI1, C., MONTELEONE, S., 2002: Emergenza suolo e antropizzazione del territorio: un esempio
di perdita della pedodiversita per entisolizzazione. Atti del Convegno del Cinquantenario SISS
“L’Emergenza Suolo” Boll. SISS Vol. 51, N° 1-2, pp. 557-570.

DAZZI1, C., MONTELEONE, S., SCALENGHE, R., 2004: Anthropogenic soils originated by severe
disturbances due to large scale farming. ESSC 4th Inter. Congress - Proceedings Volume.
Budapest, pp. 153-156.

EUROPEAN COMMISSION, 2005: The attitudes of European citizen towards environment. Special
Eurobarometer 217. (http://ec.europa.eu/public_opinion/archives/ebs/ebs 217 en.pdf)
(verified 30.03.2007).

EUROPEAN ENVIRONMENT AGENCY, 2005: The European environment — State and outlook
2005. Copenhagen.

FAO, 2005: FAO Statistical Yearbook, 2005. FAO Statistic Division, Roma.

HILLEL, D., 1994: Introductory Overview: Soil, Water and Civilization. SSSA Special Publication
41, pp. 1-9.

IBANEZ, J.J., DE ALBA, S., BERMUDEZ, F.F. GARCIA-ALVAREZ, A., 1995: Pedodiversity:
concepts and measures. Catena 24: 215-232.

RIFKIN, J., 2001: L'era dell'accesso. La rivoluzione della new economy. Mondadori, pp. 406.

SALTINI, A., 1984: Storia delle Scienze Agrarie. Dalle origini al Rinascimento. Edagricole, pp. 530.



SCHJONNING, P. ELMHOLT, S., CHRISTENSEN, B.T., 2004: Soil Quality Management -
Concepts and Terms. In Managing Soil Quality: Challenges in Modern Agriculture.
(Schjenning P. Elmholt S. Christensen B.T. eds) CAB Int., pp. 1-15.

SINGER, M.J., WARKENTIN, B.P., 1996: Soils in an environmental context: an American
perspective. Catena, 27:179-189.

SMECK, N.E., RUNGE, E.C.A., MACINTOSH, E.E., 1983: Dynamics and genetic modelling of soil
system. in Pedogenesis and Soil Taxonomy I. Concepts and Interactions by Wilding, Smeck e
Hall (Edts) — Elsevier, pp. 51-81

SOIL SURVEY STAFF, 2003: Keys to Soil Taxonomy. 9" edition. USDA-NRCS.

TATE, R., 1996: A new era for soil science. Soil Science vol. 161 n.1:1-2.

WILD, A., 1993: Soils and the Environment. Cambridge University Press.

WWF, 2006: Living Planet report 2006. UNEP - WCMC. On the internet:

http://www.panda.org/news_facts/publications/key publications/living_planet_report/lpr04/in
dex.cfm) (verified 30.03.2007).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


