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Typology of soils is not a new problem  bu t it has not lost its actuality  
up to the present day. It is still a subject of discussions and considerations 
in m any countries. The sta te  of research on typology of particu lar soils 
is not uniform . In our country  very  few  papers only deal w ith the 
typology of m ountain  soils.

The p resent paper refers to this problem  since it discusses two of the 
m ost common soil groups in  the  Carpathians, the so called brow n acid 
and the pseudopodzolic soils [20].

P s e u d o p o d z o l i c  s o i l s  predom inate in  the C arpathians 
Foothills and in  in term óntane basins. They cover m ore th an  20%i of the 
Flysch C arpathian  area on Polish te rra in  [2]. Their occurrence is con­
nected w ith  m ild slopes and fairly  leveled tops of foothills or fla t terraces 
in  basins. The m ajority  of soils occur at 300—400 m.a.s.l. The paren t 
m aterial is form ed by thick loess-like deposits w ithout C aC 03 and w ith 
a considerable content of clay fractions ( <  0.002 mm.). Beside the relief 
and paren t m aterial, an equally strong influence is exerted  by the high 
ra te  of precipitation (700— 800 mm.). For some hundred  years the 
m ajority  of the soils discussed have been cultivated and only few  of them  
are covered w ith forest vegetation.

In morphologic respect the  pseudopodzolic soils are sim ilar to podzolic 
ones. A tten tion  deserves the occurrence of a very  compact and im perm e­
able illuvial horizon in  them . This common phenom enon is associated 
w ith w ater stagnation in m ore hum id periods, periodical anaerobiosis 
and w ith  the process of pseudogleying. Three profiles w ere taken  to 
illu stra te  the properties of pseudopodzolic soils (1 — forest, 2 and 3 —
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arable land). Some of the properties1 (sorptive, S i0 2/R 20 3 and Al20 3/F e20 3 
ratios, reaction and clay fraction content) are shown graphically in 
Fig. 1, 2 and 3.

W hen considering the analysis results, a tten tion  should be given to 
the  differentiation of the m echanical composition in the profiles (a con­
siderable accum ulation of colloids in horizon B), the high acidity, the 
low or m edium  degree of basic cations sa tu ra tion  depending on the kind 
of utilization, the re la tive ly  small Ca and Mg content in the sorption 
complex and the considerable hydrogen content.

The total chemical composition of soil particles sm aller than 1 mm. 
in particu lar horizons of the soils exam ined is d ifferentiated. The 
S i0 2/R 20 3 ratios (Fig. 3) point to that. The eluvial horizons are distinctly 
poorer in oxides, particu larly  those of iron, in  comparison w ith the 
illuvial horizons. This is connected w ith the d ifferentiation of clay fraction 
contents in  the soil profiles.

Judging from  the S i0 2/R 20 3 ratio, the chemical composition of the 
clay fraction is sim ilar in  the whole profile (Fig. 3). Thus the value of 
the so called G e e r i n g  coefficient is close to 1. W hen we base then  
on the Al20 3/F e20 3 ratio, some displacem ent of iron and its accum ulation 
in  the illuvial horizon can be assum ed (Fig. 3). It seems therefore  th a t 
the Geering coefficients cannot always be regarded as authoritative. 
S im ilar instances are found in  lite ra tu re  fairly  often  [7, 12 , 15].

The genesis of pseudopodzolic soils is associated w ith the process of 
weak podzolization (lessivage) and pseudogleying. The lessivage process 
has caused the differentiation betw een soil profiles, as regards their 
m echanical composition and the form ation of im perm eable illuvial 
horizons. The high acidity together w ith the m echanical displacem ent of 
colloids m ust have produced some slight decomposition in  them  [11]. 
Lessivage caused also the occurrence of the pseudogleying process which 
again intensified the effect of the lessivage process. For this reason it 
is now very  difficult, and often  impossible, to m ake a distinction betw een 
those two processes. It can be also assum ed th a t the gleying process m ay 
have caused the lowering of the so called Geering coefficients.

In the  forest soil profiles, particu larly  under coniferous and m ixed 
forests, occurs beside the gleying process also som ew hat m ore intensive 
podzolization. Our m icromorphological studies are pointing in  this 
direction.

1 Sorption capacity was determined after M e h 1 i с h, whereas particular 
exchangeable cations in the following way: Ca and Mg — complexometrically, 
К and Na — by the flame photometer. The total chemical composition of par­
ticles <  1 mm. and clay fraction (<  0.001 mm.) was determined in melts.
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Fig. 1. The degree of saturation of soils w ith basic cations
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Fig. 2. The destribution of exchangeable cations in soil profiles



208 S. Uziak

Fig. 3. The distribution of pH, clay, S i0 2/R20 3 and Al20 3/Fe20 3 in soil profiles
l —  p a r t ic le s  <  0,002 m m  p e r c e n t ,  2 — t h e  m o le c u la r  r a t io  o f  Si02/R2C>3 in  p a r t ic le s  1 m m , 3 — th e  
m o le c u la r  r a t io  o f  Si02/R2C>3 in  p a r t ic le s  ^  0,002 m m , 4 — t h e  m o le c u la r  r a t io  o f  A lo 0 3 /F e 2 0 a 

in  p a r t ic le s  <  0.002 m m , 5 — p H  in  KC1

Soil changes, nam ely the disappearance of the podzolic features as 
regards m orphology and changes of chemical properties (the so called 
regradation), proceed here very  slowly and we can assum e th a t they  will 
not soon undergo it completely. The periodic effect of the gieying process 
does not favour regradation, since it m aintains favourable conditions for 
w ashout and downw ard displacem ent of constituents [15, 16]. '

The exam ined soils of the C arpathian  Foothills w ere classified as 
belonging to the podzolic type, pseudopodzolic subtype. They differ only 
in respect to washing degree, some of them  (under forestsi) showing m ore 
distinct podzolization features. The degree of their pseudogleying is also 
d ifferent. The ‘‘podzolic type” is understood here in a broad sense.
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Referring to the discussion in recent lite ra tu re  on so called lessivés 
soils [3, 5, 7, 12, 15] it appears th a t until easy and quick m ethods for 
distinction of these soils in the field have been worked out, the pseudo­
podzolic soils ought to be classified as podzolic soil type. This view is 
supported by the fact th a t both lessivage and the pseudogleying processes 
produce morphological effects approaching those in podzolization process 
and lead to im poverishm ent of the upper soil horizons [16]. From  the 
view point of agriculture we m ust therefore  trea t the pseudopodzolic soils 
together w ith the typical podzolic ones.

A c i d  b r o w n  s o i l s  cover in  thé Flysch Carpathians m ore than  
40%, of the surface [2] and form  the largest group of soils in  this area. 
Brown soils are a specific feature  not only of our hillslopes, bu t also of 
o ther m ountains in various continents [18].

The region of the Bieszczady hills was chosen for initial characteristics 
of the C arpathian  acid brow n soils. This area [8] shows considerable relief 
variance (600— 1300 m.a.s.l.), a fairly  high precipitation ra te  (800— 
1000 m.), is covered by num erous fir-spruce-beech forests (above 60%) 
and high-m ountain meadows (at altitudes of just above 1000 m). The 
paren t rock are silts in terstra tified  w ith shales and also sandstones.

Profile Nr. 4 represents a soil under m ixed forest, Nr. 5 — a meadow 
(cultivated about 20 years ago), Nr. 6 and 8 — a high m ountain meadow 
and Nr. 7 — a soil under coniferous forest.

As regards morphology, these soils are sim ilar to the typical brow n 
soils, nam ely they  possess the А, (В), С profile. Their m echanical com­
position is very  often  clay and d ifferentiated  in the profiles, This, however, 
m ay to some ex ten t be due to deposition of layers of different compo­
sitions.

Their particu lar characteristics are high acid reaction (pH 3—4) and 
low saturation  degree w ith bases (Fig. 3 and 1), which sometimes is even 
ex trem ely  low (profile Nr. 7 and 8 ). The organic m atte r content is high 
in the whole profile. Among the exchangeable cations predom inate 
hydrogen and alum inium  ions (Fig. 2).

The total chemical composition points to some displacem ent of oxides, 
particu larly  iron oxides (Fig. 3). G e e r  i n g coefficients both for the 
whole soil mass and the clay fraction are near 1 .

The genesis of acid brow n soils is not yet known exactly. A great p a rt 
in their form ation was a ttribu ted  to land topography, surface runoff 
and soil erosion [17, 18]. The land topography though cannot com pletely 
explain this phenom enon (these soils occur also on fla t land). Because of 
their chemical properties they  were called cryptopodzolic soils by M u- 
s i e r o w i c z  [10, 9] who a ttribu ted  a m asking effect to the hum us.

14 R oczn ik i  G le b o z n a w c z e
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A big influence is ascribed to the hum us composition and to mobile a lu ­
m inium  [6 ], which occurs here in  great quantities [1].

Basing on the present investigations [6 , 14, 19] and own results, we 
m ay assume that in  some acid brow n soils occurs a slight discplacem ent 
of colloids and oxides. The fact of nonoccurrence of the  eluviai horizon 
is m ost probably associated w ith the hum us and its properties.

The soils discussed above belong to the type of brow n soils, subtype — 
brow n acid soils [4]. This applies also to the m ajority  of soils of high- 
-m ountain meadows. Though some pedologists do not tre a t brow n soils 
as an individual type, it cannot be denied th a t they are a form ation of 
defined bioclimatic conditions [13]. F u rth e r investigations are necessary 
to explain the genesis and typology of the m ountain brow n soils.
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s. U Z IA K

TYPOLOGIEPROBLEME DER WICHTIGSTEN BÖDEN 
DER FLYSCHKARPATEN

L e h r s t u h l  f ü r  B o d e n k u n d e  a n  d e r  M a r ia  C u r ie - S k ło d o w s k a  U n iv e r s i t ä t  in  L u b lin  

Z u s a m m e n f a s s u n g

Die Studie ist den Typologieproblemen der Böden gewidmet, die im Gebiet 
der polnischen Flyschkarpaten vorherrschend auftreten. In Karpatenbergland sind 
es Böden, deren Morphologiemerkmale denen der Podsolboden nahestehen. Die 
Entstehung dieser Böden steht hauptsächlich in Zusammenhang mit einer schwachen 
Podsolierung und einer Pseudogleybildung, manchmal aber auch mit ausgespro­
chenen Podsolierungsprozessen (unter Forstvegetation, Nadewald oder Wald mit 
gemischter Population). Solche Böden sind in den Podsoltyp eingereiht worden 
(Pseudopodsol).

Im Karpatengebirge überwiegen entschieden die morphologisch als Braunerden 
bezeichneten Böden. Diese weisen eine stark saure Reaktion auf und der Sättigungs­
grad ist sehr niedrig. In Anschluss daran sind diese Böden als zum Typ der 
Braunerden gehörig klassifiziert worden, Untertyp — saure Böden. Die Bildung 
dieser Böden ist jedoch noch nicht hinreichend geklärt.

s. U Z IA K

LE PROBLÈME DE TYPOLOGIE DES SOLS PRINCIPAUX  
DES CARPATHES DE FLYSCH

C h a ir e  d e  P é d o l o g ie  à l ’U n iv e r s i t é  M a r ie  C u r ie - S k ło d o w s k a  d e  L u b l in ,  P o lo g n e

R é s u m é

Le travail présente le problème de typologie des sols prédominant sur le terrain 
des Carpathes de flysch en Pologne. Sur les avant-monts des Carpathes (Pogórze 
Karpackie), ce sont des sols à caractères morphologiques proches des sols podzoli- 
ques. Leur genèse est en connexion avec le processus de lessivage faible et de 
pseudo-gleyification, et parfois également avec un processus de podzolisation plus 
accentué (sous des forêts de conifères et des forêts mixtes, à essences diverses). Ces 
sols ont été classés et attribués au type de sols podzoliques, sous-type de sols 
pseudo-podzoliques.
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Dans les Carpathes mêmes, les sols à caractères de sols bruns prédominent 
décidément. Ils sont caractérisés également par leur forte réaction acide et par 
leur saturation basique très faible. En conséquence, ils classés parmi les sols bruns, 
sous-type de sols bruns acides. Toutefois, leur genèse n’est pas encore bien élucidée.

S. U Z IA K

ZAGADNIENIE TYPOLOGII WAŻNIEJSZYCH GLEB 
KARPAT FLISZOWYCH

K a te d r a  G le b o z n a w s tw a  U n iw e r s y t e t u  M a r ii C u r ie - S k ło d o w s k ie j ,  L u b lin

S t r e s z c z e n i e

Praca omawia problem typologii gleb, dominujących na obszarze polskich 
Karpat fliszowych. Na Pogórzu Karpackim są to gleby o cechach morfologicznych 
zbliżonych do gleb bielicowych. Geneza ich związana jest głównie z procesem  
słabszego bielicowania (lessivage) i odgórnego oglejenia, a niekiedy również (pod 
lasami iglastymi i mieszanymi) z procesem wyraźniejszego bielicowania. Gleby 
takie zaliczono do typu gleb bielicowych, podtypu — psudobielicowe.

W Karpatach właściwych przeważają zdecydowanie gleby o cechach morfolo­
gicznych gleb brunatnych. Odznaczają się one przy tym silnie kwaśnym odczynem  
i bardzo niskim stopniem wysycenia zasadami. W związku z tym zaliczane są one 
do typu gleb brunatnych, podtypu — kwaśnych. Geneza ich nie jest jednak jeszcze 
dostatecznie wyjaśniona.

с. У З Я К

ВОПРОС ТИПОЛОГИИ НЕКОТОРЫХ ПОЧВ ФЛИШЕВЫХ КАРПАТ

К а ф е д р а  п о ч в о в е д е н и я  У н и в е р с и т е т а  и м . М а р и и  К ю р и -С к л о д о в с к о й  в Л ю б л и н е

Р е з ю м е

В работе рассматривается вопрос типологии почв, доминирующих в районе 
польских флишевых Карпат. В пределах предгорья Карпат почвы эти по мор­
фологическим признакам близки подзолистым почвам. Их генезис связан гла­
вным образом с процессом слабого оподзоливания (лессиваж) и с оглеением 
верхних горизонтов, а иногда также (под хвойным и смешанвым лесом) с про­
цессом более резкого оподзоливания. Такие почвы зачислены к типу подзоли­
стых почв, подтип — псевдоподзолистые.

В подлинных Карпатах преобладают почвы с морфологическими признаками 
буроземов. Они отличаются сильно кислой реакцией и очень низкой степенью 
насыщенности основаниями. В связи с этим они зачислены к типу бурозема — 
подтип кислый бурозем. Генезис этих почв однако еще не вполне выяснен.


