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INTRODUCTION

The Soil Map of the Rumanian People’s Republic at the 1 : 1,000,000
scale, published by the Geological Committee, is the result of soil surveys
and laboratory investigations carried out especially during the last 20
years, by the Soil Service of the Geological Committee, the Pedology
Research Group of the R.P.R. Academy and the Section of Soil Resources
and Land planning, attached to the High Council for Agriculture.

For the plain and hilly regions, covered generally by relatively
detailed surveys (at scales of 1:20,000 up to 1:200,000), the existing
cartographic material was generalized ; due to this fact, concrete geo-
graphical units, characterized by the dominance of a certain genetic soil
type are delineated, indicating in addition by signs the local occurrence
of certain soils.

In the mountain regions there are few mapped areas. Detailed
soil surveys conducted in various characteristic regions of the mountains
made it possible to establish correlations between the soil cover and
the landforms, lithologie, climate and vegetation. On the basis of these
correlations, using geologic, geomorphologic, vegetation and climate
maps, the soil association units figuring on the soil map (1 :1,000,000
scale), were delimitated.

For the territories outside the frontiers of the Rumanian People’s
Republic, the so0il map has been completed on the basis of published
material or the documentation obtained from the neighbouring countries ;
these have partly interpreted in keeping with the legend of the Soil Map
of the Rumanian People’s Republic.

In the following pages, explanations concerning the principles
used in the classification of the soils included in the legend of the
map, are given ; then, a general outlook on natural conditions and the
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distribution of soils in the Rumanian People’s Republic, followed by

general characterization of each soil mentioned in the legend of the map,
are also given.

REPRESENTATION OF PEDOLOGIC DATA ON THE SOI. MAP

Each genetic soil type and subtype (sometimes even genus) and
each soil association indicated in the legend of the Soil Map is repre-
sented on the map by a certain colour and number symbol (from 1 to
51, in black on the map and in the legend) ; the number symbols render
identification of the mapping units much easier. In the choice of colours
for the various soils, particular attention was paid to obtain on the
map a sharp differentiation of the soil zones, related soils being rendered
in appropriate colours. The steppe and forest-steppe soils are rendered
in yellow up to brown, the Grey Forest soils in grey, the Reddish-
Brown Forest soils in reddish-brown, Brown and Podzolic soils in
various tints of bluish green and blue, and the Alpine soils in pink.
Intrazonal soils, that usually occupy small areas, are rendered in much
stronger colours : violet, purplish-red, red.

Besides colours, sign symbols of various significance are utilised
— some signs being associated to a colour in order to represent a certain
soil on the map. For instance, Hydroautomorphic soils are represented
on the map by the colour corresponding to the respective Automorphic
soil upon which a characteristic blue sign is added.

Other symbols — in grey, blue or red — marked in the legend, in

the lower right hand corner of the square corresponding to the respective
soil unit, are used on the map to show the presence of local soils or soil
associations (on areas to small to be rendered at the scale of the map).

Two units are represented on the map only by signs, the areas
occupied by the respective soil being too small.

A third category of signs, grouped together in the legend under
the heading “supplementary signs”, is used to express on the map
certain soil-forming processes of importance from the genetic and prac-
tical viewpoint, such as pseudogleyization, swamp areas, salinization,
solonization, etc., or certain formations (swamps, floating-reed banks,
lakes and pools), that cannot be included in the category of proper
soils, or even certain features of the soil cover determined in the first
place by the landform (as for instance the contours delineating the
areas of soils associated with Lithosols, Regosols and Eroded soils, or
those subject to landslides).

Finally, a fourth category of signs and hatchings — drawn in sepia
— show the minera] substrata of the soils, specified in the second part
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of the legend. Thus, for soils developed on the deiritus of consolidated-
compact rocks, for each group of rocks, similar from the genetic and
lithologic viewpoint, special signs were used. In the case of soils deve-
loped from mobile or weakly consolidated rocks, the hatchings or signs
express the texture of the parent material of the soil.

Therefore, each unit outlined on the map is defined by : the
dominant soil or soil association, rendered in colour and number
symbol ; the nature of the lithologic substratum (for soils formed on
consolidated-compact rocks) or the texture class of the parent material (for
solls formed on mobile or weakly consolidated rocks) rendered by
hatchings or signs in sepia. Some units delineated on the map may
include in addition : signs that indicate the local occurrence of soils
other than those corresponding to the colour of the respective unit
on the map and supplementary signs referring to certain soil forming
proceisses,

The great pedo-geographical units are clearly made evident by
special contours which separate the plains and the plateaux from the hills
and the mountains. The plains and the plateaux characterized by a low
energy of relief are covered by soils with a well developed profile
and characterized by no, or slight erosion processes. The hills with
a greater energy of relief and degree of dissection, are covered by a
relatively varied soil cover; erosion processes are fairly intense and
manifested over large areas. The mountains characterized by a wvery
accentuated energy of relief and a very high degree of dissection, have
a soil cover in which soils of shallow thickness and of skeletal character
predominate ; intense denudation frequently determines outcrop of
the rock.

I. SOILS AND NATURAL CONDITIONS
OF THE RUMANIAN PEOPLE’S REPUBLIC

Principles of soil classification. The following system of taxonomic

units is used for the classification of soils in the Rumanian People’s
Republic :

Family of genetic types ;
Genetic soil type ;
Genetic subtype ;
Variety ;

Genus ;

Texture species ;
Variant.
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The main soil classification units the genetic soil type, intro-
duced into soil science by V. V. DOKUCHAEV and applied in 1906 by
G. MURGOCI, EM. PROTOPOPESCU-PAKE and P. ENCULESCU for
the soil map of Rumania.

Aiccording to L. PRASOLOV, I. P. GERASIMOV and E. IVA-
NOVA, the genetic soil type is defined by the following qualities :

1. The qualitatively unitary structure of the profile, manifested
by the presence of a certain system of horizons ;

2, Unity of the processes of formation, transformation and migra-
tion of soil comjponents ;

3. Unitary character of genesis conditions that are manifested
both in the ecologic conditions (thermic and hydric regime) and in
the natural vegetation type ;

4. Natural fertility level determined by the aerohydric regime and
concentration of plant nutrients.

Genetic soil types are grouped into a higher taxonomic category :
the family of genetic types. The genetic soil types grouped into a
family display certain morphologic features that express a common,
general background of the soil-forming process.

The name of “family” was also used, almost with the same
significance, by G. MURGOCI (1924). “Family” broadly corresponds
to “the soil-forming type”, a concept advanced by KOSSOVICH. The
family includes one or more specific (normal) genetic soil types and
their intergrades towards soil types belonging to other families.

The degree of development of the specific features of a certain
genetic soil type is defined by the genetic subtype. Each genetic type
is represented by an evolutive genetic series formed by a sequence of
subtypes. Therefore, the family comprises specific (normal) genetic series
and transition genetic series towards types belonging to other families.

The soils that have developed on certain geologic ground layer
are grouped in a taxonomic unit called “genus” (N. M. SIBIRTSEV).

The grouping of soils according to their mechanical composition
is called “texture species”.

Variety expresses site particularities, in most instances deter-
mined by the landform (depression, slope, “placore” etc.).

The state of the soil, determined by agricultural use, forms the
»variant“, indicated by an additional descriptive term (medow, pasture-
land, cultivated, eroded etc.).

When designating a soil, the following units are taken into
consideration :

Type : Chernozem ; subtype : chocolate; variety: slope; genus :
on loess ; species : loamy ; variant : cultivated, slightly eroded.

8



The soil map legend is drawn up on the basis of a system of clas-
sification. In general, the soil map does not comprise individual soils,
but geographical areas characterized by the predominance of certain
soils, with certain specific features. These geographical areas are divided
into a system of units : zone, subzone, province, natural region, district
and elementary geographic soil area. Only within the elementary
area is the soil defined by all its taxonomic qualities (type, subtype.
genus, species, variety, variant). Cartographic units of a superior order
result from grouping of elementary areas, taking into consideration
certain specific features that become more and more general as one
rises higher in the system of cartographic units. When the genetic
method is strictly applied, the soil map must reflect certain soil and
geographic realities, often necessitating corresponding adaptation of the
legend. The quality of a soil map is determined by the way in which
the soil cartographer is able to solve the question of revealing the
geographical soil units, both clearly and comprehensively, according
to the scale of the map and the general lines of the soil classification
system.

By rigorously respecting the basic principle of the genetic method
on relation to the unity between the soil-forming processes and the way
in which the soil-forming factors manifest themselves, it is possible
to list the soils correctly within the classification system and to delineate
exactly the genetic soil units figuring on the map.

For reasons of a systematic and practical agronomic order, parti-
cular attention has been paid during the last years to the water regime
of the soil, considered as one of the basic criteria of classification. In
order to solve this question, an attempt is being made at present to
combine the principles stated by A. RODE (1956) on the water regime
of natural soils with the principles on natural drainage types (Soil
Survey Manual) and those stated by E. MUCKENHAUSEN.

The legend of the soil map at a 1:1,000,000 scale, mentions.
apart from the normal genetic series (automorphic and hydromorphic).
also the transition genetic series (hydroautomorphic), generically called
soils “with Ground-Water Table”. The legend likewise indicates the
varieties with surface water gley of the normal genetic series,

The genetic soil types occurring on the territory of Rumania are
grouped in the following soil families :

1. The family of Chernozems ;

2! The family of Sylvestre (Forest) soils (secondary podzolization
zone) ;

3. The family of Podzolic soils (primary podzolization zone) ;



4. The family of Renzinas and Pseudorendzinas ;
5. The family of Saline and Alkali soils ;
6. The family of Bog and Half-bog soils.

1. The family of Chernozems includes the following normal genetic
series :

a) Chernozems (sbeprpe) ;

b) Leaiched Chernozems (forest-steppe) ;

and the genetic transition series :

¢) Meadow Chernozems ;

d) Medow Leached Chernozems.

The terms of the mentioned genetic series (subtypes) were defined
according to the intensity of the bioaccumulative process (humus content
and thickness of the humus horizon) and of the eluvial proces (depth
of calcium carbonate leaching and degree of differentiation of B horizon).

The normal genetic series of Leached Chernozems includes the
following subtypes : Slightly, Moderately and Strongly Leached Cher-
nozem and Podzolized Chernozem (iransition towards Grey Forest soils).

The terms of the Meadow series are grouped into subtypes ac-
cording to the same criteria as the normal genetic series. Subdivisions
in terms of the average depth of the ground-water table (meadow-
steppe, steppe-meadow anid meadow water regime, accoriding to A. RODE,
1956), are mot included in the legend of the soil map at a 1 :1,000,000
scale.

2: The family of Sylvestre (Forest) soils (with clay-illuvial B
horizon). In the Sylvestre (Forest) soil family the general background
of the soil-forming process is characterized by a tendency towards
texture differentiation of the profile which leads to the formation of a
clayey B horizon and to the residual accumulation of silica in A horizon,
under conditions of a moderate degree of base saturation, favourable
to the formation of humus of the mull type. The migration of clay down-
wards has recently been called by the western investigators “lessivage”
(AUBERT, DUCHAUFOUR, DUDAL etc). N. CERNESCU (1937) has
shown the difference that exists between “podzolization”, which leads
to the differentiation of a iron-humus horizon, and the process of clay
migration which leads to the formation of a clayey B horizon, which
he refers to as “secondary podzolization”.

The term of “Sylvestre” (Forest) soils given to this family belongs
to G. MURGOCI (1924). In the extensive zone of secondary podzolization
there are several bioclimatic facies, to which certain genetic - series
correspond :

a) Reddish-Brown Forest soils (typical and podzolized) ;
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b) Brown Forest soils (typical and podzolized) ;

c) Yellowish-Brown Forest soils (typical and podzolized) ;

d) Grey Forest soils.

- In 1924, G. MURGOCI proposed regional designations for these
bioclimatic facies: Wallachian, Central European, Atlantic, Ukrainian
Forest facies.

The situation of Rumania at a bioclimatic crossroads has made
possible the development, under limit conditions, of four genetic series
included in the family of Sylvestre (Forest) soils and represented on
the soil map at 1:1,000,000 scale : Reddish-Brown Forest soil, Brown
Forest soil, Grey Forest so0il and Yellowish-Brown Forest soil.

The terms of the genetic series of the Sylvestre (Forest) soil family
(subtypes) are defined according to the degree of differentiation of the
podzolic horizon (A2) and illuvial horizon (B), i.e. the stage of evolu-
tion towards the podzolic type (Slightly, Moderately, Strongly Podzo-
lized ,Secondary Podzol).

The Sylvestre (Forest) soil family likewise includes the genetic
series (hydroautomorphic) of soils with ground-water table, corresponding
to different bioclimatic areas, occupied by the above mentioned normal
genetic series (Brown, Reddish-Brown, Yellowish-Brown soils with
Ground-Water Table). A special sign indicates the varieties with surface
water gley of the terms of the normal genetic series.

3: The family of Acid Brown soils and Podzolic soils (with an
iron-humus illuvial B horizon), specific of the cold, humid climate of
the upper mountain and Alpine levels, includes soils that have developed
under conditions favourable to intense decrease of base saturation, to
formation of raw acid humus and the mobilization and migration of
iron sesquioxides under the protective action of fulvic acids. The extreme
terim of evolution of the Acid Brown soils of this zone is the typical
Podzol with an iron-humus-illuvial or humus-illuvial B horizon, a
Primary Podzol according to N. CERNESCU, a Destruction Podzol ac-
cording to C. CHIRITA. In the primary podzolization zone (N. CER-
NESCU, 1934, 1937) there are two genetic series :

a) Typical and Podzolized Acid Brown soils (including Primary
Podzol) ;
b) Acid Alpine Meadow soils.

Grouping of the Acid Brown Meadow soils in the same family
with Acid Brown soils is jusified by the specific existence in both soils
of a very low degree of base saturation, the formation of acid humus
and mobilization of iron sesquioxides. On the other hand, Alpine
meadows have been greatly extended by the cutting of forests, so that
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part of these soils have developed secondarily on Acid Brown soils and
Primary Podzols.

4. The Rendzinas and Pseudorendzina family includes soils of the
forest zone formed on calcic substrata (limestones, dolomites, gypsum,
marls). The denomination of Rendzina is used only for soils formed
on limestones and marly limestones, whereas for the soils formed on
clay deposits with a varied calcium carbonate or gypsum content the
denomination of Pseudorendzina is used. The terms of the two genetic
series of this family are established according to similar criteria applied
for Chernozems and Leached Chernozems.

The soils of the Pseudorendzina genetic series that are under the
influence of stagnant humidity in excess (the lower third of slopes,
depressions of the relief, runoff water on slopes) are included under
the generic name of Humic Clay Soils with Surface Water in Excess
(Gleyed Pseudorendzinas).

5. Saline and Alkali soils. The classification criteria for the soils
of this family are those used in the USSR (Solonchak, Solonetz, Soloth).
The transition series towards the zonal genetic type (Salinized Cher-
nozems, Solonized Chernozems etc.) do not appear separately on the soil
map, at the 1 :1,000,000 scale.

6. The family of Bog and Half-Bog soils icludes two genetic
series : a) Peat soils and Peats (eutrophic, mesotrophic and oligotrophic) ;
b) Gley soils.

a) Gley soils, covered with a peat stratum less than 30 cm thick.
are called Peat soils; when the thickness exceeds 30 cm.
they are classified as Peats ;

b) The genetic series of Gley soils includes the soils of the
forest zone formed under the direct influence of the ground
water, with a varniation range of the hydrostatic level of 0.5
to 2 m, sometimes even rising temporarily to the surface.

Dark-coloured Humic-Gley soils with a humus content exceeding
5% and a well developed humus horizon, formed under the influence
of hard water, are known in Rumania under the popular name of
“Lacovisti“ (Meadow soils).

Light coloured Low-Humic Gley soils have developed under the
influence of slightly mineralized waters ; they have a weakly developed
humus horizon and a low humus content (<59,). According to the
nature of the parent material, these soils are grouped into :

Grey Low-Humic Gley soils (on clayey deposits) ;

Brown Low-Humic Gley soils (on loamy sandy deposits). In Ru-
manian, the Low-Humic Gley soils are called “Dernogleic” the prefix
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»derno” being adopted from the Russian and meaning bioaccumulative
process under grassy vegetation.

The termis of the genetic series of the Humic and Low-Humic Gley
soils correspond to the various evolutive phases towards the zonal
genetic type (Brown soil, Secondary Podzol).

7. The group of Flood-plains and Delta soils includes the soils, as
a rule recently formed under conditions specific of the delta and of
flood-plains. The evolutive phases and hydrogeologic conditions represent
basic criteria for the classification of these soils (Alluvia, Alluvial soils,
Chernozems, Brown soils etc.), as may be seen in the legend. Developed
flood-plain soils are classified according to the features of the genetic
type, corresponding to the climatic zone.

8. The Mountain soils are grouped separately, although they belong
to certain genetic series of families that may also occur in the plain and
low hill regions. The specific conditions of the mountain relief resulting
in the formation of shallow profiles, rich in skeleton determine a
greater influence of the parent rock.

Rock outcrops with slight or no soil formation appear separately
in the legend.

Climate. Due to its geographical position, the territory of the

Rumanian People’s Republic is a true bioclimatic crossroads. Owing
to the frequent changes of the pressure regime, the circulation of the
air-mass is subject to intense seasonal fluctuations.

Due to the orientation of the mountain ranges, that influence the
displacement of the air-mass, the territory of the country is divided
into regions with specific climatic features.

Within the Carpathian arch (Transilvania) and in the Tisa Plain,
the NW winds predominate. To the east and south of the Carpathians,
the winds that run almosf parallel to the mountain chain prevail ; in
North Moldavia the NW and then the SE winds predominate ; in South
Moldavia and the eastern part of the Rumanian Lower Danube Plain
{(Bérdgan), the NE and then the SW winds; in the western part of the
Rumanian Lower Danube Plain, the NW and the W winds, and then
the E winds. Along the Black Sea coast the N wind is more frequent.

Starting from the north-eastern part of Moldavia and passing
to the eastern part of the Rumanian Lcwer Danube Plain, the
climate has an accentuated continental type, characterized by average
temperatures in the month of January of below — 3°C and in July of
over 22° to 23°C (Dfax, in the Koéppen system), and monthly range of
average temperatures exceeding 26°C in the central part of the Rumanian
Lewar Danube Plain. The influence of the Black Sea is manifested by
a decrease of the monthly range of average temperatures to 22°C—23°C,
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brought about by a lowering in summer and rising in winter of the
mean temperatures. '

With attenuation of the influences from the east and increase of
those from the south-west, the continental climate becomes gradually
milder towards the western part of the Rumanian Lower Danube Plain ;
the winters are less cold (the mean temperature in January is —2°
to —3°C) and the summers relatively warm. The temperate character
of the climate (average temperature in January —3°C) is likewise
accentuated in the Tisa Plain due to the interference of predominant
southern (pre-Mediterranean) and north-western (Central European)
influences.

The mountain relief creates specific climatic conditions due to the
influence it exercises upon temperatures and precipitations.

In the plain areas, under conditions of a low relief, the difference
in -the mean annual temperatures between the south and the north
of the country (5° latitude) is only 3°C (11.5 to 8.5°C) and from east
to west (9° longitude) only 1°C.

The range of temperatures, in terms of elevations, is much greater,
the temperature falling by 0.5 to 0.6°C with every 100 m -elevation.
In the upper regions of the mountain chain, the mean annual tempe-
ratures decrease significantly and may even fall below 0°C (the Omul
peak, 2,507 m, —2.6°C).

The regular distribution of mean annual atmospheric precipitations
reflects, as a rule, the influence of the general anticyclonal and cyclonal
movements of the air-masses, and the modifying role of the relief.

In the south-east of the country (Baragan and Dobrogea), with
a more continental climate, the amount of precipitations is smaller
(350—500 mm) ; the smallest amount of precipitations (350—400 mm)
falls on the Black Sea coast, in the Danube Delta and flood-plain. In the
northern and western part of the Rumanian Lower Danube Plain, in
the Getic Piedmont and Sub-Carpathians, as well as in the lower
mountains of the Dobrogea and Moldavia, the amount of precipitations
is higher (500—600 mm) ; during the warm season the rains are irregular
and often fall in the form of showers; in winter, the precipitations are
less abundant. .

In the west — in the Tisa Plain — the mean annual amount of
precipitations is higher (550—630 mm) than in the eastern part of
the Rumanian Lower Danube Plain.-In the higher regions of the Tran-
silvanian Basin (the Tirnave Plateau), and in the Somes Plateau, which
are likewise under the influence of NW currents, the amount of preci-
pitations is still higher (600—700 mm). The Turda — Alba Iulia — Blaj e
Transilvanian Plain zone and Secase Plateau, as well as several valleys
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and intramount basins (the Ciuc—Gheorghieni—Tg. Secuesc ete. intra-
mount depression), sheltered from the W currents by the mountain ridges,
receive a smaller amount of precipitations (500—600 mm) than the
neighbouring regions, and have a forest-steppe climate. The intramount
and foot-hill depressions opening towards the west and north-west (the
depressions of Féagiras, Cibin, Baia Mare, the intramount gulfs of the
Tisa Plain) have a relatively humid climate, precipitations usually
exceeding 700 mm (and locally even 1,000 mm).

It is for the same reason that greater amounts of precipitations
fall on the northern and western slopes of the Carpathians than on the
southern and eastern slopes.

The greatest amount of precipitations is registered on the high
mountains, where the average annual values exceed 1,200—1,400 mm.
In general, at equal elevations, there is a greater amount of preci-
pitations on the mountains in the western part of the country than
on the eastern ones. :

According to Koppen’s system, the territory of Rumania belongs
to the following climates :

Steppe climate (BS), sub-arctic forest climate (Df) and temperate
climate (Cf). Aridity indices, ranging from 15 to more than 45, show
a wide range of humidity conditions, running parallel to increase in
the total amount of annual precipitations (350—1,400 mm) and decrease
in the mean annual temperatures of the air (+12°C to —2°5C).

Vegetation. On the territory of the Rumanian People’s Republic,

the vegetation zones and subzones succeed one another in relation to
the variations of the water and temperature regimes :
A) Steppe zone :
1. Steppe subzone
2. Forest-steppe subzone
B) Forest zone :
1. Subzone (level) of Quercus cerris and Q. frainetto forests
2. Subzone (level) of Quercus petraea and Q. robur forests
3. Subzone (level) of mixed Quercus petraea and Fagus silvatica
forests
4. Subzone (level) of Fagus silvatica forests
5. Subzone (level) of mixed beech and coniferous forests
6. Subzone (level) of spruce forests (Picea excelsa)
C) Alpine zone.
~ The climatic crossroads, at which the Rumanian People’s Republic
is situated, reflects the interpenetration-of plant areas with thermo-
philic elements of the south and south-east, and plant-areas with xero-
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philic elements specific of the Asiatic steppe, against a general back-
ground in which the plant elements of Central Europe predominate.
Among the specific Central European elements are Quercus petraeaq,
Fagus silvatica, Carpinus betulus, Abies alba etc., which foren together
with the species to which they are associated great forests in the hill
and mountain regions. Towards the upper limit of the forest, at sub-
Alpine level, and in the sub-Alpine meadows, sub-Arctic plants are
to be found : Picea excelsa, Pinus cembra, Loiseleuria procumbens, Salix
herbacea, Dryas octopetala, Vaccinium uliginosum, next to specific
Central European plants. (Pinus montana etc.).

The border position of the country within the great Central Euro-
pean pysic-geographical unit is illustrated by the fact that the Fagus
silvatica forests, in their most eastern area of distribution, are encoun-
tered in the middle of the Moldavian Table-land (between the Prut
and Nistru rivers) in the Moldavian S.S.R. Moreover, it is of interest
to note that a plant, characteristic of the Sub-Atlantic Central European
lanids, Calluna vulgaris, is encountered in the northern part of the
country, descending on siliceous deposits up to the arch of the East
Carpathians, and in the West Carpathians; in the South Carpathians,
the Carpatho-Balkanic association of Bruckenthalia spiculifolia takes
its place.

South and south-eastern thermophilic plants are to be found
especially in south Banat, Oltenia, south-west Wallachia and Dobrogea.
The most frequent forest species found in these regions are: Carpinus
orientalis, Fraxrinus ornus, Quercus cerris, Q. pubescens, Q. frainetto,
Jasminum fruticans, Prunus mahaleb, Syringa vulgaris, Syringa josi-
kaea (in the West Carnpathians and Banat), Castanea sativa, Pinus
pallasiana, Cotinus coggygria. Fagus orientalis sporadically occurs in
the Rumanian Lower Danube Plain and Dobrogea. Among the southern
grass species mention should be made of : Tamus communis, Ruscus
hypoglossum, Ceterach officinarum, Saponaria bellidifolia, Nectaroscor-
dium bulgaricum etc.

Xerophilic plants of the Eurasiatic steppe and forest-steppe are to
be found in the eastern and south-eastern part of the country and only
cccasionally in the western one : Quercus pedunculiflora, Stipa lessin-
giana, Adonis volgensis, Onosma tauricum, Centaurea orientalis etc.

Geographic distribution of soils. The varied bioclimatic conditions
that prevail on the territory of Rumania determine a great diversity

of zonal genetic soil types.
The main climatic elements of the soil zones of Rumanian are given
in the annexed Table.
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In the Carpathians, under climatic conditions specific of the Central
Europe mountains, Alpine Meadow soils, Acid Brown soils, Podzolic
Brown soils and Podzolic soils (Podzols) with an iron-humus-illuvial
B horizon, Brown soils (mesotrophic-eutrophic) and Podzolic Forest
soils with a clay-illuvial B horizon (of the leached type) succeed one
another.

At lower elevations, southern and eastern influences, against a
general background of Central European influences, are increasingly
felt. Thus, in the plain and low hill regions, the bioclimatic facies are
differentiated by the predominant influences (from the W, S or E),
which are felt in the forest zone, as well as in the steppe and
forest-steppe zone.

In the forest zone, the following genetic series occur : Reddish-
Brown Forest soils, that are intergrading to Central European Brown
Forest soils (in the S and SE of the country); Grey-Brown and Grey
Forest soils, intergrading to the Grey Forest soils of the USSR (in the
E and NE of the country), Brown and Brown Podzolized Forest soils
(in the region of the Sub-Carpathian hills); Yellowish-Brown Forest
soils and Podzolic Forest soils (in the highly humid regions, especially
in the N and NW of the country).

The forest-steppe with its specific Leached Chernozems joins the
forest zone, making the transition to the steppe and its Chernozems.
Chernozems and Leached Chernozems cover wide areas, especially in
the Rumanian Lower Danube Plain and Tisa Plain, in the plateaux of
Dobrogea, Transilvania and Moldavia.

Owing to the temperature regime, the Chernozems of the Danube
steppe formed on loess contain relatively small amounts of humus
(3—4.59%,) ; they are also characterized by the presence of calcareous
pseudo-mycelia and by an intense activity of the soil fauna, specific
features of the Danubian-Pontian facies of the Chernozems.

The Chernozems of the Moldavian Table-land formed on loess,
under more continental climatic conditions, are richer in humus
(4—69%), and have a thicker humus horizon, features that bring them
closer to the Typical Chernozems of the USSR. The Chernozems of the
Transilvanian Basin, formed especially on marly-clay deposits, are very
rich in humus (4—109,).

The Leached Chernozems of the Rumanian Lower Danube Plain
forest-steppe show certain transition features to Reddish-Brown Forest
soils (particularly the colour and higher clay content of B horizon).
The Leached Chernozems of the forest-steppe in the north-western
part of the Rumanian Lower Danube Plain and Moldavian Table-land
show transition features to Grey Forest soils (Podzolized Chernozems),
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whereas those of the Transilvanian Basin intergrade to eutrophic Dark
Brown Forest soils.

In each bioclimatic soil zone, the topoclimate, the nature of the
parent material, the landform and age of the relief, internal drainage
of the soil (deficient or excessive), depth of the ground-water table etc.
bringt about, by their influence on the evolution of the soil, a great
diversity of the soil cover.

In the mountain and hill regions, to the genetic soil type con-
ditioned by the bioclimatic facies, Lithosols, Regosols, Rendzinas and
Pseudorendzinas, Hydromorphic soils (Gley or Pseudogley soils and
Oligotrophic or Eutrophic Peat soils) are associated.

In the river flood-plains and intramount depressions, Hydromor-
phic and Halomorphic soil associations predominate. In the steppe and
forest-steppe, Chernozems and Leached Chernozems are frequently
associated to Chernozemlike Meadow soils or even Meadow soils. When
the ground-water table is at a small depth and the water is rich in
soluble salts, Halomorphic soil associations occur : Solonchaks, Solonetzes
and Soloths, encountered especially in subsidence plains and in certain
flood-plains of the steppe and forest zone of the Tisa and the Rumanian
Lower Danube Plains.

In the forest zone, the Forest soils are associated to Pseudogley
soils, to Humic-Gley or Low-Humic Gley soils, as well as to Eutrophic
or Oligotrophic Peats.

Mention should likewise be made of soil associations specific of
the recent flood-plains that accompany the course of the rivers.

II. MORPHCLOGIC AND ANALYTICAL DATA REFERRING TO SOILS
INCLUDED IN THE LEGEND

AUTOMORPHIC AND HYDROAUTOMORPHIC SOILS

Chestnut Steppe Soils

Chestnut Steppe soils 1) (see legend, No. 1) are zonal soils charac-
teristic of the semi-arid steppe in the south-eastern part of the Rumanian
People’s Republic. They have formed on loess, loesslike deposits and
in some places on sandy deposits, and cover horizontal or gently sloping
surfaces at elevations below 150 m. The ground-water table is at great
depths, except for the areas with Meadow Chestnut Steppe soils where
it is found at depth of less than 10 m.

1) Called in Rumania “sol bidlan”,a popular designation introduced into soil
science by G. MUNTEANU—MURGOCI (1911).
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Chestnut Steppe soil. These soils have a profile of A1 — AC —
Cca — C type, with slightly differentiated horizons and the following
general morphologic features :

Al horizon, 30 to 36 om thick ; relatively light brown 1) (generally
10YR 3—4/3) ; abundant wormcasts ; strong or mode-
rate, granular structure ; frequently structureless (mas-
sive), breaking to very weak, subangular blocky peds ;
friable ; calcareous (violent effervescence with dilute
HCI) ; gradual boundary.

AC horizon, 16 to 22 cm thick ; lighter coloured ; weak, subangular
blocky structure or massive ; friable ; calcareous ; many
pseudo-mycelia ; gradual boundary.

Cca horizon, generally occurs at 50 or 60 om, with a transitional
Ccal horizon of 16 to 20 am (darker than that of the
rest of the Cca horizon, as it still contains organic
matter) that persists till 100 or 140 cm; yellowish
brown, with darker spots; few efflorescences and
small, soft lime concretions ; diffuse boundary to the
pale yellow (2.5Y 6—7/4) C horizon.

Throughout the entire profile, krotovinas, earthworm holes and
channels etc. are abundant; the intense activity of the soil fauna
and the presence of subangular blocky peds produce a high degree
of looseness and a good permeability. Under tillage, Chestnut Steppe
soils show a tendency to form a crust.

The humus content is 1.7—2.59%, in the upper part of Al horizon,
gradually decreasing in the lower part of the profile ; total P,O5 content
is 0.110—0.1809, and total N content 0.100—0.150% ; C:N = 10—12.
The mechanical fractions are almost uniformly distributed throughout
the profile; Al horizon contains 17—269, clay (less than 0.002 mm)
and 50—609, fine sand (except for Chestnut Steppe soils formed on
sandy deposits containing less than 10—129, clay and over 65—709,
coarse sand). The CO3Ca content is high at the surface (5—129,) and
increases slightly lower down (reaching 13—229;, in Ceca). Slightly
soluble salts are leached from the soil; in all, they do not exceed
0.1—0.2% up to more than 2 m depth. pH = 7.8—8.5. The cation
exchange capacity is, in general, 13—20 meq./100 gm soil. Ca*t is
predominant among the exchangeable cations. Towards the lower part
of the profile there is a slight increase in the relative content of exchan-
geable Na*t.

! The namies of colours are given according to the Munsell system ; when
not otherwise specified, the moist soil is referred to.
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The Chestnut Steppe soils that intergrade into Chernozems are
darker and have a better soil structure; the upper horizon contains
2.8—3.19% humus and 4—38°¢; CO;Ca.

Meadow Chestnut Steppe soils. These soils (see legend, No. 10) occur at
elevations below 10 m around the Razelm lagoon and Chilia Island in
the Danube Delta. The ground-water table is to be found at depths
ranging between 2.5 and 5(6) m.

Meadow Chestnut Steppe soils are usually solonized and evén
frequently salinized in the transitional AC and Cca horizons.

Chestnut Forest Soils
(xerophilic forests in the steppe)

Chestnut Forest soils (see legend, No. 2) are observed either un
horizontal or gently sloping surfaces covered with loess, in the scuih-
western part of Dobrogea, or on gentle slopes with loesslike deposits,
around the forested areas of North Dobrogea.

The profile of these soils is of A0 — Al — AC — Cca type ; some
of its features are due to the development of the soil under xerophilic
forests ; there is no B2t horizon (specific of soils formed under mezo-
philic forests).

A0 very thin (about 1 cm) forest litter ; partly decomposed leaves.

Al horizon, 20 to 30 cm thick, divided in : A1l — 5 to 10 cm, dark
colour (very dark brown 10YR 2,2 moist, grey brown
10YR 5'2—1, when dry) with fine granular structure
and plentiful roots; Al2, 15—25 cm, lighter in
colour than All (very dark greyish brown 10YR 32,
moist), with medium and coarse granular structure and
bleached spots ; clear boundary.

AC horizon, (sometimes A3), 15 to 25 cm thick ; is still dark colou-
red (dark brown 10YR 3/3) on account of organic mat-
ter ; moderate, coarse granular and medium subangular
blocky structure; bleached spots; firm; clear boun-
dary.

Cca horizon, 80 to 100 cm ; the first 20—30 cm are greyish-brown
(10YR 4—5/2) when moist, due to the presence of
organic matter ; yellowish brown (2.5Y 5/2) when dry :
in the lower part of the horizon, pale brown to pale
yellowish brown (10YR 6 3—4) ; many pseudo-micelia,
efflorescences and, below 100 cm, lime concretions.
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In the typical Chestnut Forest soils carbonates occur in the lower
part of Al or the transitional AC horizons ; however, sometimes they
are found at the surface or lower down (up to 60—70 om).

A1l horizon has a high humus (8—159,), and total N (0.300—
0.4009%,) content and a high C:N ratio (15—18). In Al2 there is an
appreciable decrease (below 4—50; humus, below 0.2009, total N);
towards the lower part of the profile the decrease is gradual. The pI
is above 7 and the degree of base saturation (V), higher than 909
in All; the decrease in Al2 (pH == 6.5—6.9 and V = 85—909) is
followed by an increase lower down.

Due to the humus accumulated in the profiles and to their
high pH and V values, these soils resemble Chernozems. The variations
in the humus content and base saturation of the profile, as well as the
composition of the humus, are specific of Forest soils. Combination
of Steppe soil and Forest soil features characterize the Chestnut Forest
soils.

Chernozems

Chernozems are characteristic of the steppe proper. They cover
level surfaces or gentle slopes that do not exceed, in general, elevations
0f 150—200 m ; they also occur in the depressions of the dry steppe
(Chernozems of dry loessial depressions, see legend, No. 7) and on the
Aeolian undulated relief in the steppe (associated to Leached Chernozems,
see legend, No. 8). The parent material is represented by various sedi-
ments : loess, loesslike deposits, alluvia, sands and clays of different
origin etc. The ground water is at great depths; only in some areas
of the low plains it is to be found at 3—6 m, influencing soil formation.

Chernozems have a typical profile of the Al — AC — Ceca — C
type, with clearly outlined horizons. The upper horizon (Al) with
accumulations of calcic humus is dark coloured (in general 10YR with
values and chromas lower than 3/2, when moist) and a characteristic
granular structure. The fairly well developed transitional AC horizon
gradually passes to Cca horizon, characterized by accumulation of
calcium carbonates in different forms. The calcium carbonates are found
in the profile of Chernozems at various depths according to the degree
of their development. Throughout the entire profile traces of an intensely
active fauna can be noted.

Two Chernozem subtypes are included in the legend of the soil
map at 1:1,000,000 scale: Calcareous Chernozem and Chernozem
(typical), formed as a rule on deposits with a medium texture; a third
subtype, Compacted Clayey Chernozem, formed on highly clayey de-
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posits, is also mentioned. Hydroautomorphic Chernozems have been
included in distinct units (Meadow Chernozems, Chernozemlike Meadow
s0ils).

Calcareous Chernozems. Calcareous Chernozems (see legend, No. 3)

are characterized by the presence of calcium carbonates in the upper
half of the Al horizon (frequently at the surface). The profile has the
fnllowing morphologic features :

Al horizon, 35 to 42 em thick; very dark brown to dark brown
(10YR 2—3/3—2) ; moderate, medium and fine granular
structure ; many wormcasts ; friable; gradual boun-
dary.

AC horizon, 18—25 em thick; brown to dark brown (10YR
3—4/2—3) ; moderate to weak, subangular blocky
structure ; frequently pseudo-mycelia; gradual boun-
dary.

Lca horizon, begins at 60 or 70 cm depth with a transitional Cleca
dark coloured (10YR 4/3) due to the presence or orga-
nic matter ; many pseudo-mycelia, efflorescences and
soft lime concretions ; diffuse boundary to the parent
material, of the same colour as that of Cca horizon
(generally pale olive brown, when the soil has deve-
loped from loess).

Calecareous Chernozem contain 21—289, clay (les than 0.002 mm)
in the upper horizon, 3—409, more than the loesslike deposit from
which these soils generally develop. The humus content ranges from
2.9 to 4.3Y%, but the most frequent values are 3—3.39%, ; these gradually
decrease, but a 1.2—1.59% humus content is still to be found in Clca
horizon. Total N content ranges from 0.150 to 0.2009, and total PyO;
from 0.150 to 0.1809, ; the C:N ratio is equal to 10.4 up to 12.2. At
the surface, the CO;Ca content is 1—39; (sometimes 4—59%), and in
Cca horizon it reaches 18—239,. pH = 7.8—8.3. Cation exchange
capacity 20—28 meq/100 gm soil ; Ca**, then Mg*™* are prevalent among
exchangeable cations.

Chernozems (typical). In Chernozems (see legend, No. 4), calcium
<carbonates occur in the lower part of Al horizon, or in the transitional
AC horizon. In South Rumania, Chernozems are known as Chestnut
Chernozems (calcareous in the lower half of Al horizon) and Chocolate
Coloured Chernozem (calcareous from AC horizon). They are generally
characterized by the presence of lime pseudo-mycelia and are known
also under the name of Mycelar Chernozems (this group includes like-

-
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wise Calcareous Chernozems and Leached Chernozems of the southern
part of Rumania). In the north of the country, especially in the Jijia
Depression, there are no longer pseudo-mycelia in the Chernozems and
the soils are known as Common Chernozems (N. BUCUR) and Chernozem
Proper.

The morphologic features of the profile are, as a rule, the following :

Al horizon, 38 to 42 cm thick, sometimes thicker; black or very
dark brown (10YR 2—3/1—2); strong, medium and
fine granular structure; many wormecasts; gradual
boundary.

AC horizon, 16—22 cm thick ; brown to dark greyish-brown (10YR
3—4,/2—3) or dark yellowish brown ; weak, coarse gra-
nular or fine and medium subangular blocky structure ;
frequent lime efflorescences (in southern Rumania in
the form of pseudo-mycelia); the transitional horizon
is sometimes not calcareous and presents the features
of a weakly developed B horizon.

Cca horizon, begins frequently at 65-—85 c¢m depth; in the upper
part (Clca), that has still a relatively high humus
content, many lime efflorescences occur ; in the lower
part (C2ca, below 80—110 cm), friable, lime concretions
with hard core; the colour is generally olive brown
(2.5Y 4—5/4—6).

In general, the Chernozems contain 25—339, clay in Al horizon ;
in the Jijia Depression the proportion is higher (30—409, clay). There
Is no clay migration in the profile. The humus content of Chernmzsins
in the southern part of Rumania usually varies from 3 to 4.6,
according to climate and texture characteristics. As a rule, with atlenta-
tion of the continental climate from east to west, the humus content
likewise decreases, rangiwig from 3.8 to 4.69, in the Chernozems of the
eastern part of the Rumanian Lower Danube Plain and Dobrogea, to
2.8—3.29, in the mestern part of the Rumanian Lower Danube Plain
and Tisa Plain. With respect to the texture, the humus content is higher
in Chernozems with fine texture. Chernozems in the Jijia Depression
are generally rich in humus (4.2—5.79%,), having developed on clay
deposits under colder and more continental climatic conditions. The
thickness of the humic horizon frequently attains 80—100 c¢m in all
Chernozems.

Total N content is 0.130—0.2209%, and total P,O5 0.110—0.2000 ;
C:N ratio = 11—13.In Cca horizon the CO;Ca content is 14—230,
higher values characterizing the Chernozems developed from loesslike
deposits, The reaction in Al horizon is almost neutral, pH = 7-—-7.6 in
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Chernozems in the eastern part of the Rumanian Lower Danube Plain and
Dobrogea, and 6.6—6.3 in the Jijia Depression and Tisa Plain. The cation
exchange capacity T == 25—38 meq/100 gm soil for Chernozems with
a medium texture and 34—42 for Clayey Chernozems. The degree of
base saturation is very high: 92—969 (or 88—92¢, in Chernozems
of the Jijia Depression and Tisa Plain) ; among the exchangeable cations
there is a definite prevalence of Ca**, followed by Mg**.

Compacted Clayey Chernozems. Compacted Clayey Chernozems

differ from other Chernozems by their structureless, often starting from
the surface. These soils characterize the hilly relief with gentle slopes.
cut into clays and marls, especially in the northern part of the Jijia
Depression, where they usually occur in association with Leached
Compacted Chernozems (see legend, No. 9). These Chernozems have alsc
developed in the north-eastern part of the Rumanian Lower Danube
Plain, on alluvial or alluvio-proluvial clayey deposits, where they are
known under the name of “Morogane”.

Compacted Clayey Chernozems generally have an Al horizon of
35—50 cm, almost black with metalic reflexes, structureless (compact)
or with a strong, prismatic structure, fissures and cracks ; frequent iron
and manganese concretions. A usually thick, transitional horizon overlies
a horizon with calcium carbonate accumulations ; the colour of the soil
is not uniform (dirty brown, sometimes greyish with darker spots) ;
CO;Ca accumulations occur particularly in the form of soft concretions:
iron and manganese segregations are also noted.

Compacted Clayey Chernozems contain over 45—600; clay. They
are rich in humus (6—9°¢) and total N (0.260—0.3009,) but poor in
iotal PyO;. T = 45—55 meq per 100 gm soil. Ca** predominate among
the exchangeable cations. Towards the lower part of the horizon the
relative content in exchangeable Na* sometimes increases (up to 6—12¢,
from T), and is considered as residual solonization.

Medow Chernozems (including Chernozemlike Meadow Soils).

Meadcow Chernozems (see legend, No. 11) have a water regime influenced
by the ground-water table situated at a low depth — generally 2(3) to
5(6) m deep — that moistens the soil profile both pellicularly and
by capillarity ; a number of its morphologic and physico-chemical features,
manifested especially in the lower part of the profile, are likewise in-
fluenced by the ground water. Chernozemlike Meadcw soils (see legend,
No. 13) represent Meadow Chernozems in which the influence of the
ground water, usually at a depth of 2 (2.5)—3(3.5) m, is stronger. These
soils have been separately marked on the map only in the Tisa Plain
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(where they predominate); in the rest of the country where they
occupy restricted areas they are included in Meadow Chernozems.

Meadow Chernozems cover slightly dissected and poorly drained
low plains and several low river terraces. As a rule, they are associated
with Chernozems (automorphic) which occur on the higher parts of the
relief, and with Humic-Gley soils or Solonchaks and Solonetzes that
occur on the lowest parts of the relief. The rock from which they have
developed is predominantly formed of loess and loesslike deposits.

Meadow Chernozems, like zonal (automorphic) Chernozems are
divided according to the intensity of the eluviation of calcium carbonates
(calcareous, semicalcareous, very slightly leached Meadow Chernozems).
However, in the case of Meadow Chernozems there are also salinized,
solonized and solodized varieties.

The upper part of the profile of Meadow Chernozems closely re-
sembles that of the corresponding zonal Chernozems; the lower part
of the profile, however, shows some features that bring them closer
1o hydromorphic soils. They differ from zonal Chernozems by :

— their darker colour, higher humus content (3.5—5.59%) and
greater thickness of the humic horizon (more than 80—90 am);

— the smaller depth at which effervescence occurs (under similar
climatic conditions) and more intense accumulation of generally finely
dispersed calcium carbonates in Cea horizon (sometimes up to 30—457,
CO4Ca) ;

— highly alkaline reaction in the lower part of the profile (pH is
more than 8.5—39) ;

— slightly gleyization in Cca horizon, often accompanied by so-
lonization and salinization.

The Chernozemlike Meadow soils are visibly gleyed in Cca horizon,
and solonization often occurs in the transitional horizon.

Leached Chernozems

Leached Chernozems are specific of the forest-steppe and repre-
sent intergrades between Steppe Chernozems and various — grey,
brown, reddish-brown — Forest soils (Silvester). They occur on level
surfaces and fairly gentle slopes at elevations ranging approximately
from 40(50) to 80(100) m in the plains, or from 80 (100) to 200 (220) m
on plateaux and piedmonts; only in the Transilvanian Plain do they
occur between 250 and 450 m elevations. They have also developed in
the steppe zone, in the lower parts of the relief (small dry loessial de-
pressions and closed depressions) or on sandy rocks ; Leached Cherneems
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in the depressions (see legend, No. 7) often show surface water gley
(in the forest-steppe zone).

On the Aeolian undulated relief an association of characteristic
soils occurs (see legend, No. 8) : Leached Chernozems (predominant) on
the slopes of dunes and Chernozems, especially on the ridges of the
dunes.

The parent material is varied : loess, loesslike deposits, alluvia,
sands and clays of various origin, etc. ; a gravel stratum sometimes lies
at small depth below a finer deposit on some of the terraces and
piedmonts. The ground-water table is at a great depth (over 5—6 m),
except in certain parts of the low plains where it occurs at 2.5—5(6) m
depth.

The Leached Chernozem profile is of Al — B — Ceca — C type,
with clearly outlined horizons; it differs from the profile of Cherno-
zems in that the AC horizon has been transformed into a salt free B
horizon, sometimes with slight accumulation of clay.

On the soil map these soils have been separated into Slightly,
Moderately and Strongly Leached Chernozems and Podzolized Cherno-
zems, formed as a rule on medium textured deposits; as in the case
of Chernozems, there have been distinguished also Compacted Leached

Chernozems on highly clayey deposits, Meadow Leached Chernozems and
Leached Chernozemlike Meadow soils.

Leached Chernozems (slightly, moderately, strongly). Leached

Chernozems formed on medium textured deposits (in general loess or

loesslike deposits) cover the widest area. They have the following mor-

phologic features :

A1l horizon, 40 to 50 cam thick ; black or very dark brown (10YR
2——-3/1—2) ; strong, granular structure; friable; gra-
dual boundary.

A3 horizon, 15 to 25 cm thick ; dark brown or dark greyish brown ;
strong, subangular blocky structure; firm; gradual
boundary.

B2t or B horizon, 20 to 100 om thick (sometimes thicker); brown or
yellowish brown (10YR 3—5/3—4) (generally dark
brown in the upper 20—30 c¢m, on account of the
humus content) ; subangular blocky or moderate, fine
and medium prismatic structure; very firm ; abrupt
boundary.

Cca horizon, begins at different depths between 70 and 150 cm
(sometimes deeper) ; violent effervescence with dilute
HCI; efflorescences (in South Rumania even pseudo-
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mycelia) and lime concretions. Its colour is generally
yellowish brown or olive brown.

According to the degree of development of the profile, reflected
by the thickness ratio between B2 and Al horizons and the depth
to which the calcium carbonates are leached out, Leached Chernozems
can be subdivided as foilows :

Slightly Leached Chernozems with a thickness ratio betwsen B
and A horizons equal to 0.5—0.8; depth of Cca horizon, 75—%5 cm.

Moderately Leached Chernozems with a thickness ratio between B
and A horizons of 0.9—1.4 ; depth of Cca horizon 100—120 cm ; Slightly
and Moderately Leached Chernozems have been included in the same
unit (see legend, No. 5).

Strongly Leached Chernozems (see legend, No. 6), with a B2/Al
thickness ratio of 1.5—2 (over 2 in Very Strongly Leached Chernozems) ;
depth of Cea horizon = 130—150 cm.

According to the Forest soils into which they intergrade, Leached
Chernozems have certain specific morphologic features. Leached Cherno-
zems intergrading to Reddish-Brown Forest soils have a better expressed
argillic B horizon with a reddish tint ; those intergrading to Grey Forest
soils are moderately leached and richer in humus or are podzolized ;
Leached Chernozems intergrading to Brown Forest soils are characterized
by a relatively low humus content and strong leaching of the calcium
carbonates.

Slightly and Moderately Leached Chernozems, formed on medium
textured deposits, contain 26—369, clay in their upper horizon ; a slight
increase in the clay content of 1—39, is noted in A/B or B1, the texture
differentiation index being below 1.1; in Ceca horizon the clay content
falls to 23-—320"..

The humus content in horizon Al is 2.8—4.8 (in the average
3.839,) and gradually decreases lower down in the profile, being 0.9—2.3
in B21. Total N is equal to 0.140—0.2509, and total P,O;, 0.120—0.1809 ;
C:N ratio = 11.1—14.8. The pH is 6.5—7 at the surface and gradually
increases towards the lower part of the profile reaching 8.1—8.3 ‘n
Cca horizon, which is rich in calcium carbonates (13—219;). Cation
exchange capacity varies between 23 and 38 meq'100 gm soil; Ca*",
followed by Mg*™* are predominant among the cations. Degree of base
saturation is 85—959, in A and gradually increases downward.

Strongly Leached Chernozems contain 28—359, clay in horizon A ;
the content increases in B21 by 5—60% (up to 35—417%), the texture
differentiation index being as a rule below 1.2, then decreases in B22
and Cca, where it is 27—379%,. The humus content is 2.9—3.89, at the
surface and slowly decreases down the profile ; total N content is equal
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to 0.110—0.2009, ; total P,OC; = 0.130—0.190%, ; the C:N ratio ==
= 11.5—15. The reaction, slightly acid at the surface (pH = 6.0—8.9),
gradually becomes neutral and than alkaline (pH = 8.1-—8.3) in Ceca
horizon, which contains 8—169, CO4Ca. Cation exchange <capacity
ranges between 25 and 33 meq’100 gm soil. Degree of base saturatlion ’s
78—929; at the surface and gradually increases towards the lower part
of the profile.

Leached Chernozems formed on sandy deposits occupy a fairly
wide area in the Rumanian Lower Danube Plain, in the forest-steppe
and steppe zone. They are commonly strongly or very strongly leached
and sometimes subject to deflation.

The A horizon is 42—55 cm thick, dark greyish brown, dark or
very dark grey, structureless or with a weak, fine granular structure
(when the texture is loamy sand). A fairly wide transition horizon
(20—30 cm) overlies B horizon, 60—100 om thick, yellowish brown
{chestnut), slightly compacted. Cca horizon occurs at varied depths start-
ing from 120—180 cm, according to the texture of the sediment (120 cm
in loamy sands, completely absent in sandy soils); it is not clearly
outlined and as a rule has no lime concretions.

These soils are poor in clay (5—109;), humus (1—29%) and nu-
trients. The reaction is slightly acid (pH = 6.2—6.8). The cation exchange
capacity is very low : 6—10 meq/100 gm soil.

Leached Compacted Clayey Chernozems. These soils are generally

structureless (compact), often from the very surface. Associated wilh
Unleached Compacted Clayey Chernozems (see legend, No. 9), they
characterize the gentle slopes of the hilly relief, cut into clays and
marls, and occur especially in the Jijia Depression. They sometimes
develop from alluvial or alluvio-proluvial clayey deposits in the Rumanian
Lower Danube Plain (where they are known under the name of “Moro-
gane’’).

Leached Compacted Clayey Chernozems have the following mor-
phologic features :

Al horizon. 35 to 40 em thick; very dark brown or black (10YR
2/1--2), with metallic reflexes ; clay loam, loamy clay
or clay ; in the upper part, self-mulching ; in the lower
one, prismatic structure or massive ; very plastic ; very
firm ; extremely hard when dry; fissures and cracks ;
iron and manganese concretions ; gradual boundary.

A3 horizon, 15 to 20 cm thick ; similar to above, but extremely
firm.

B horizon, 40 to 60 om thick; dark brown to dark yellowish
brown or dark grey clay, with bluish grey spots:
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moderate or strong, prismatic structure; extremely
firm ; extremely hard; iron and manganese concre-
tions ; abrupt or clear boundary.

Ceca horizon, occurs at 90—120 cm. (frequently at 90—100 c<m);
yellowish brown clay, with dark bluish grey and grey
spots ; iron and manganese segregations and soft, lime
concretions and pockets.

These soils contain 50—609%, clay (<0.002 mm). They are rich in
humus (6—39,) and total N ; the humus content decreases very slowly
and remains high down to the lower part of the B horizon, and alsc
often in the first part of Cca horizon. The cation exchange capacity
ranges from 45 to 60 meq/100 gm soil. Among the cations, Ca*™* is
predominant, followed by the Mg*™" ; towards the lower part of the
profile the relative content in exchangeable Na*® becomes appreciable
(8—129%).

The almost neutral reaction at the surface becomes slightly acid
in A3 and Bl (pH = 6—6.5). The degree of base saturation is high
in A (90—939%) and slightly weaker in A3 (85—8809,); it increases with
depth.

Podzolized Chernozems. These soils occur especially in the eastern

part of Rumania in the transition subzone to the forest zone; they
are encountered only under forests or in recently deforested areas, since
in crops and grasslands silica powdering is soon attenuated, and some-
times only a slight greyish tint is maintained, more visible when the
soil is dry. They have developed from loesslike or sandy deposits.

On the map, these soils are included in the same group with Dark
Grey Forest soils (see legend, No. 15).

The profile of Podzolized Chernozems differs from that of Leached
Chernozems by the bleached spots on the blocky peds in the Icawer
part of A and AB horizons and by the B2t horizon which is more
clearly expressed and, as a rule, undergoing clay illuviation.

These soils have the following profile :

Al horizon, of 20 to 22 <am thick; very dark brown to dark
brown (10YR 2—3/1—2), becoming dark grey when
dry ; moderate or weak, granular structure; friable;
clear boundary.

A2 horizon, of 20 to 25 cm thick ; dark greyish brown, becoming
more grey when dry; moderate, coarse granular and
fine subangular blocky structure; bleached spots:
firm ; clear boundary.
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AB horizon, of 12—18 cm thick ; dark brown to brown ; moderate,
medium angular blocky structure ; bleached spots ; iron
and manganese concretions ; very firm ; gradual boun-
dary.

B2t horizon, of 40 to 100 am thick ; brown to dark yellowish brown
with darker spots; moderate, fine and medium pris-
matic structure ; iron and manganese concretions ; very
firm ; abrupt boundary.

Cca horizon, begins at 100—160 cm; yellowish brown to pale
brown ; efflorescences and lime concretions.

The clay content in Al horizon is generally 26—339, ; it increases
in B2t horizon up to 34—359,. The parent material commonly contains
less than 29—339 clay. The profile shows slight clay migration, the
texture differentiation index being 1.1—1.2. The humus content of Pod-
zolized Chernozems under forests is 5—109 in Al, rapidly falls to
3—59% in A2 and then gradually decreases with depth; under crops,
the humus content of these soils decreases already from the surface
to 2.5—4.29,. Total N content is 0.320—0.5009,, decreasing in the cultiva-
ted areas to 0.150—0.2009,. C:N ratio = 14—17 in Al (falls to 12—14 if
the soil is tilled). PyOs = 0.100—0.1509,. The reaction is slightly acid-
neutral ; it becomes more acid in B2t horizon. Cation exchange capacity
is 25-—45 meq/100 gm soil, with predominance of Ca**. The degree of
base saturation is 78—869% in Al and generally increases towards the
lower part of the profile; in some parts a slight decrease is noted in
AB or B2t.

Meadow Leached Chernozems (including Leached Chernozemlile

Meadow soils). Meadow Leached Chernozems, with a superficial ground-
water table, have certain specific morphologic features particularly in
the lower part of the profile. They occur in slightly dissected, pooriy
drained low plains and on the low terraces of the rivers in the forest-
steppe zone. Generally, they are associated with Strongly Leached Cher-
nozems that occur in the better drained parts of the relief, and with
Humic-Gley soils or Solonetzes that occupy the poor drained land-
forms. They have developed predominantly from loess or loesslike
deposits. ,
The Meadow ILeached Chernozems (see legend, No. 12) have the
ground-water table at 2(3)—5(6) m depth. According to the development
of the profile these soils can be divided in slightly, moderately or
strongly leached (on the soil map they are included in the same group).
In comparison to the corresponding Automorphic Leached Chernozems,
these solis show the following differential morphologic features :
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— darker and thicker Al horizon, richer in humus (3.5—59,)
and in total N (0.150—0.3009;,) ;

— darker B horizon in its upper part, and chestnut (yellowish-
brown), often with a greyish tint, in the lower part of the horizon
frequent dotlike iron and manganese segregations ;

-—— Cca horizon usually develops at small depths (under the same
conditions of climate, rock and relief) ; the lower part of the horizon
is grey-greyish brown, and is not uniformly coloured ; calcium carbo-
nates are frequently accumulated in the form of powder and large con-
cretions ; similarly, iron and manganese concretions can also be seen.
Analytical data show sometimes a high pH (8.5—9) and a slight salini-
zation or solonization of this horizon.

Leached Chernozemlike Meadow soils (see legend, No. 14) generally
have the ground-water table at a depth of 2.5—3.5 m. They represent
the intergrade to Humic-Gley soils ; they are separately shown on the
map only in the Low Tisa Plain; in the rest of the country, Leached
Chernozemlike Meadow soils are included in the group of Meadow
Leached Chernozems. There is a visible gleying process in Cca and some-
times also in B horizon (grey spots) of these soils ; the lower part of the
profile is often moderately solonized or salinized.

Leached Chernozemlike Soils (Brunizems)

Leached Chernozemlike Soils occurring in the forest zone, have
predominantly developed from deluvial or eluvial, loamy or clay losmmy
deposits and occur on varied forms of relief: ridges, long slopes.
terraces.

They are comonly associated with Humic-Gley soils that cower
the undrained parts of the relief, and with Podzolized Forest soils which
occur on the higher, better drained forms of the relief.

These soils are characterized by a strongly developed humic horizon,
a slight or no textural differentiation throughout the profile and the
absence of a Cca horizon or the great depth at which it occurs.

These soils have the following morphologic features :

Al horizon, of 42 to 50 cm thick ; very dark coloured, black (1% 1
2'1) when moist, becoming lighter (10YR 3,/2) when
dry ; very strong, granular structure; friable, gradual
boundary.

A3 horizon, of 15—30 cm thick; very dark brown; subangular
blocky structure ; very fine iron and manganese con-
cretions ; firm ; gradual boundary.



B horizon, of 80—150 cm thick, or more ; in the upper part, still
' dark coloured humus tongues on the outside of peds ;
moderate, prismatic structure; ‘iron and manganese

concretions ; very firm ; gradual boundary.

Cca horizon, occurs at 160—180 cm depth or more; frequently it
is absent; when it occurs, has small amounts of cal-
cium carbonates (generally residual); the colour is
yellowish brown.

Brunizems often show surface water gley in the upper part of the
profile and mottling in the lower part (thus differentiated in Leached
Brunizems with surface water gley and Leached Brunizems).

. The humus content in Al horizon is 4—79; ; humus is accumulated
over a great depth (up to 100—120 cm). The P;O; content is
0.100—0.1909, and total N content 0.200—0.3409%, ; the C:N ratio
is equal to'11—14.5. The reaction is acid (pH = 5.6—6.4) at the surface
and gradually decreases with depth. Cation exchange capacity is
25—40 meq/100 gm soil ; Ca** is predominant among the exchangeable
cations. Degree of base saturation ranges as a rule between 70 and 859,.

Grey Podzolized Forest Soils

Grey Podzolized Forest soils are zonal soils characteristic of the
oak forests in the eastern part of Rumania where the influence of the
continental climate is strongly felt; in our country they represent the
continental facies of Forest soils (Silvester). They cover the slopes and
ridges of the Moldavian Table-land at elevations of 200 to 300 m,
or the high terraces in the piedmonts of Rimnic and Putna (being the
dominant soils in these vineyard regions) and are also found in
Dobrogea, particularly on the higher relief of its northern part. They
have mostly formed on loess or loesslike deposits with a medium tex-
ture, but may also develop on deposits of another origin, of varied
texture, usually calcareous.

Grey Podzolized Forest soils have a profile of AD — A1 — AT —
B2t — Cca — C type, whose characteristics reflect the influence of
both the woody and the grassy vegetation. The Al horizon has a specific
grey colour (especially when dry) due to silica powdering of the peds.
The B2t horizon, although slightly differentiated as texture, is clearly
outlined, and in Cca horizon lime segregations can be seen.

The legend of the soil map also mentions, apart from Grey Pod-
zolized Forest soils, Grey-Brown Podzolized Forest soils and Dark Grey
Forest soils, the first forming the transition to Brown Podzolized Forest
soils and the latter to Podzolized Chernozems.
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Typical Grey Podzolized Forest Soils. These soils are generally
associated with Grey-Brown Podzolized Forest soils (see legend, No. 16) ;
théy are encountered especially on the sunny slopes or in the areas
with a lower elevation. This association stresses the fact that Grey
Podzolized Forest soils represent in Rumania the tramsition facies of
these soils to the Brown Forest soils of Central Europe.

They have the following general morphologic features :

A0 horizon, less than 1 cm; partly decomposed deciduous forest
litter. y

Al horizon, of 10 to 20 c¢m thick; very dark grey or very dark
brown (10YR 3/1, 2—3/2) ; in the upper part of the
horizon, weak, fine and medium granular structure,
becoming in the lower part weak, coarse granular
structure ; friable; bleached spots in the lower part

) . of the horlzon clear boundary.

A2 horizon, of 10 to 25 am thick ; dark grey, dark greylsh brown:
or brown to dark brown (10YR 4/1—3) ; coarse granular
structure ; iron and manganese concretions ; firm ; clear
boundary.

AB horizon, of 10 to 20 am thick ; dark brown er very dark greyish:

: brown (10YR 3/2—3) ; angular blocky structure ; very
many bleached spots; fine iron and manganese con-
cretions ; very firm ; gradual boundary.

.- B2t horizon, of 60 to 140 cm thick ; dark brown, brown or dark
yellowish brown (10YR 3/3, 4/3—4); strong, prismatic
structure ; clay coatings on ped faces; fine iron and
manganese concretions ; sometimes, in the upper part,

N bleached spots on cracks ; very firm ; abrupt boundary..

Cea horizon, begins at different depths, between 90 and 180 cm ;
.yellowish brown or olive (10YR 4—5/4—6, 5Y
4-—5/3—4) ; efflorescences, thin veins and lime con-—
cretions. ] ]

Grey Podzolized Forest soils have a clay content of 20—369, in Al
horizon, that slightly increases in B2 horizon, the texture differentiation:
index being 1.3—1.6. The humus content is 5—109,, total N -0:200—
0.4009%,, total PyO5 0.100—0.150% ; in the cultivated soils both the
humus content (2—49,) and total N (0.080—0.2209,) decrease. The reac-
tion is slightly acid : pH = 5.7—6.8 in Al, sometimes falling down io
52—6.4 in A2 and B2 horizons. The cation exchange capacity varies:
between 17 and 40 meq/100 gm soil, according to the humus and. clay
con'tent. Degree of base saturation is 75—859, in Al and usually de-
creases to 65—809; in A2 horizon and then gradually increases with depth..
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Grey-Brown Podzolized. Forest Soils. As already mentioned, these
soils appear in association with typical Grey Podzolized Forest soils
(see legend, No. 16); they generally occur on the shady slopes, on
more clayey rocks or on the higher parts of the relief.

These soils differ very little. from Typical Grey Podzolized Forest
soils, especially by the dark yellowish brown (chestnut) or brown colour
of the upper horizon ; B2t horizon is only slightly developed and Cca
horizon is often poor in calcium carbonates.

Dark Grey Forest Soils. These soils are included on the map in
the group of Podzolized Chernozems (see legend, No. 15), to which
they are very close from the morphologic viewpoint. y:

In contrast to the Typical Grey Podzolized Forest soﬂs they are
characterized by higher development of Al horizon, which is also
richer in humus; the A2 horizon is only slightly expressed (slight
silica bleaching, uniformly or in spots); B2t horizon is not clearly
differentiated ; a slighter leaching of calcium carbonates; Cca horizon
occurs at smaller depth (90—110 cm). .

The clay content is 22—359, in ‘the upper horizon, and increases
very. little in B; the texture differentiation index is not higher than
1.2—1.3. In Al horizon the humus content is 6—109%, total N 0.200—
0.2409,, total P,O; 0.100—0.2509,. The reaction is slightly acid or
neutral (5.8—7.1). Cation exchange capacity is 20—40 meq/100 gm soil.
The degree of base saturation exceeds 75—807Y,.

Reddish-Brown Forest Soils

Reddish-Brown Forest soils (including podzolized soils) characterize
the oak forest level (Quercus frainetto, @. cerris) in the southern part
of Rumania, where the influence of the Mediterranean climate is felt.
These soils are encountered on level or gently sloping surfaces in the
plains and high terraces with good natural drainage, at elevations
generally ranging from 60 to 250 m. The parent material is represented
by loesslike deposits, Aeolian sands, various terrace deposits, clays and
clay loams that always contain calcium carbonates. The ground-water
table is at a great depth, except in certain parts of the plain that are
not-so well drained, where the water table is to be found at 3—5 m
depth.

The profile of Reddish-Brown Forest soils is of A0—Al1—B2t—
Cca—C type ; when podzolized it is of A0—Al1—A2—B2t—Ca—C type.
Characteristic of these soils is the slightly reddish tint of the profile,
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more evident in B2t horizon, which is strongly developed and th a
visibly higher clay content than the parent material. ‘

On the soil map three soils have been differentiated : Reddish-
Brown Forest Soils, Reddish-Brown Podzolized Forest Soils and Reddish-
Brown Forest Soils with Ground-Water Table.

Reddish-Brown Forest Soils. These soils are generally associated
with Reddish-Brown Slightly Podzolized Forest soils, included in the
same group {see legend, No. 17) ; the slightly podzolized soils occupy the
forested areas or recently deforested areas, whereas Typical Reddish-
Brown Forest soils (non podzolized). occur. especially on the surfaces
that have been tilled for a long time {(mostly deriving from progradation
of the slightly podzolized soils).

Reddish-Brown Forest sofils have the following g\eneral morphologic
features :

AD less than 1 cm; partly deoomposed deciduous forest
litter.

Al horizon, of 30 to 40 cm thick; very dark greyish brown or
dark brown (10YR 3/ 2—-—~3), becoming greyish brown or
brown (10YR 5/2—3) when dry ; strong, medium granu-
lar (in the lower part of horizon coarse granular) struc-
ture ; iron and manganese segregations ; friable ; gra-
dual boundary.

A3 horizon, of 10 to 15 cm thick ; brown to dark brown, sometimes
dark yellowish brown (10YR 3—4'3—4), with darker
spots ; strong, angular blocky structure; iron and
manganese segregations ; firm ; gradual boundary.

B2t horizon, of 80 to 130 em thick ; dark brown or dark yellowish
brown (10YR 3—5/3—4) when moist, yellowish brown
to pale brown (10YR 5—6,4, 6/3) when dry; strong
prismatic structure ; iron and manganese concretions ;
very firm ; abrupt boundary.

Cca horizon, begins between 130 and 180 cm ; yellowish brown to
light yellewish brown (10YR 5—64) or olive (5Y
3—4/4) ; efflorescences and lime concretions.

In Reddish-Brown Slightly Podzolized Forest soils the A2 horizon
is in an incipient stage of development (bleached spots on ped faces).

In the-more humid part of the zone, the Reddish-Brown Forest
soils formed on level surface and developed from heavier deposits show
slight mottling in B2 horizon.

Reddish-Brown Forest soils have a clay content of 30—399, in Al
horizon, wich increases slightly in B2t horizon (40—459); the texture

-~
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differentiation index generally is 1.2——1.4. The upper part of the profile
appears to have a higher clay content as compared to the parent
material (32—409). In the average, the humus content of the upper
horizon is 1.8—3¢, ; total N 0.110—0.1509, ; total P,O5; 0.090—0.1409, ;
the value of the C: N ratio ranges from 11 to 14. The reaction is almost
neutral (pH = 6.2 — 7.4) ; cation exchange capacity : 23—30 meq/100 gm
soil ; degree of base saturation = 80—909,. Reddish-Brown Forest
soils under woody vegetation have a high humus content (4.5—99,) and
total N equal to 0.230—0.3909, in the first centimetres ; they are more
acid (pH = 6.0—6.8) and have higher base saturation values at the
surface, and lower values in the middle and lower part of Al horizon.

Reddish-Brown Podzolized Forest Soils. Reddish-Brown Modera-

tely-Strongly Podzolized Forest soils (see legend No. 18) only occur in
restricted areas ; they occupy the plains in the more humid part of their
distribution areas, usually covered by forests, and most of the fixed
dunes in the western part of the Rumanian Lower Danube Plain.

The profile of these soils differs frem those of the Reddish-Brown
Forest soils by the presence of Al and A2 horizons, of light colour with
many bleached spots, by a stronger accumulation of clay in B2t and
more intense leaching of calcium carbonates (Cca horizon begins at
a depth exceeding 150—200 cm).

Reddish-Brown Podzolized Forest soils contain 25-—309, clay in Al
and 40—50 o, in B2 horizons; the texture differentiation index is
1.3—1.7. The humus content is high in A1l (4—79), then rapidly decreases
in the rest of A2 horizon down to about 1—29, (cultivated soils contain
only 2—3.59% humus at the surface). Total N is 0.114—0.230; C:N
ratio is equal to 12—15. The pH values are 5.5—6.6 in Al, deocrease
to 5.0—6.4 in A2, then gradually increase with depth. Cation exchange
capacity is 20—25 meq/100 km soil in Al and increases to 30—35 meqg
in B2; Ca'* cation is predominant. Degree of base saturation varies
between 60 and 70% in Al and A2, then gradually increases with
depth, reaching 75—809, in B2t horizon.

Reddish-Brown Forest Soils with Ground-Water Table. These
soils (see legend. No. 25 a) are characteristic of plains with a ground-
water table at 3—4.5 m in the Reddish-Brown Forest soil zone. They
are generally associated with Meadow Leached Chernozems, occupying
the higher and somewhat drained parts of the velief; in the lower
poorly drained parts, Leached Meadow Chernozems develop.

Reddish-Brown Forest soils with ground-water table have a darker
Al horizon than the corresponding automorphic soils, being richer in
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humus ; B2 horizon is generally dark yellowish brown, or yellowish
brown with greyish spots towards the lower part. Ccag horizon occurs
at smaller depths (140—160 cm), showing a slight mottling and being
usually richer in calcium carbonates. Iron and manganese segregations
are present throughout the entire profile.

Brown Forest and Yellowish-Brown Forest. Soils (Ty.bical and Podzolized)

Brown Forest and Yellowish-Brown Forest soils, mostly podzolized,
are characteristic especially of the humid, temperate zone of the
western part of Rumania, with oak forests or mixed oak and beech
forests, where the influence of the Ocean (sub-Atlantic) climate is felt.
Most of them ooccur at elevations comprwed between 150 and 700 m,
on ridges or slopes in the hilly regions, plateaux or piedmonts, dis-
sected to a greater or lesser extent; they also occur on certain high
terraces and proluvial fans and, in the north-western part of the country,
even in the plains below 150 m elevation. They have developed on
deposits of varied origin and texture : loesslike, deluvial and deluvial-
proluvial deposits, terrace deposits, clays, residual red clays, marls etec.
The ground-water table is at great depths, except some poorly drained
parts of the plain.

The profile of Brown Forest and Yellowish-Brown Forest soils
is of A0—A1—B2(t)—(Cca)—C type. Slight genetic differences in colour
and texture may be noted from one horizon to the next (not differentiated
as texture); Cca horizon is often absent or only shows residual calcium
carbonates, Yellowish-Brown and Brown Podzolized Forest soils have
a profile of A0—A1—A2—AB—B2t—(Cca)—C type, in which the hori-
zons are better differentiated both-as regards colour and texture. Surface
water gley is often noted in the profile of these soils.

On the soil map Brown Forest and Yellowish-Brown Forest soils,
Dark Brown Forest soils, and Yellowish-Brown and Brown Podzolized
Forest soils were separated. '

Brown Forest Soils. The distribution of these soils is determined
by certain conditions of relief and rock. They are encountered on nar-
row ridges and on relatively steep slopes, subjected to certain erosion,
and are predominantly developed from clay deposits rich in ‘calcium
carbonates or rocks rich in basic components. On the map, the Brown
Forest soil unit (see legend, No. 20) also includes Slightly Podzolized
Brown Forest soils and Yellowish-Brown Forest soils (typical and slightly
podzolized). Brown Forest soils are mostly used as cropland.

38



Brown Forest soils have the following general morphologic features :

A0 horizon, 1—2 cm, deciduous forest litter.

Al horizon, 13 to 45 em thick ; dark greyish brown or brown to
dark brown (10YR 4/2—3) ; strong, medium and coarse
granular structure; sometimes, iron and manganese
segregations ; friable ; gradual boundary.

A3 horizon 10 to 30 cm thick ;'lbrown or yellowish brown (10YR
4/3—4), sometimes with diffuse greyish brown or dark
yellowish brown spots ; strong, subangular blocky struc-
ture ; iron and manganese segregations ; firm ; gradual
boundary.

B2 horizon, 30 to 120 cm thick and more ; brown, dark yellowish
brown or dark greyish brown (10YR 4/2—4) ; sometimes
these colours are distributed in spots; angular blocky
or prismatic structure; iron and manganese segrega-
tions ; abrupt or clear boundary.

Cea horizon occurs at very different idepths: between 60 and
160 cm ; sometimes absent, the B2 horizon passing
directly to a non-calcareous parent material.

The profile of Brown Forest soils has often surface water gley.

The clay content of these soils is 30—b509%, in Al horizon, and
does not vary much throughout the profile; usually the texture dif-
ferentiation index does not exceed 1.1—1.2. The humus content is
5—89, in Al horizon (2—49, in cultivated soils) and gradually decreases
with depth. Total N is 0.110—0.2709% ; O:N ratio is 10.5—14 in the
upper horizon. The reaction is slightly acid-neutral (pH=6.0—7.1) in Al
horizon ; the pH gradually increases lower down. The cation exchange
capacity (T) is 25—46 meq/100 gm soil; Ca** and Mg** predominate
among the cations; degree of base saturation exceeds 75—909, in Al
and increases more and more with depth.

Dark Brown Forest Soils 1) These soils (see legend, No. 19) occur

under transitional bioclimatic conditions from the forest zone (with
oak forests) to the forest-steppe zone; they usually develop from fine
textured deposits.

The Al horizon in the profile of these soils recalls that of Leached
Chernozems, wheareas the B2 horizon is similar to that of Brown
Forest soils. There usually exists a horizon with calcjum carbonate
accumulations at variable 'depths, frequently between 130 and 200 cm.

1) Designated in previous works as Humiferous Brown soils, Pseudorendzinic
Brown soils, Chernozemic Brown soils.
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Generally, the clay content in Al horizon ranges between 32 and
509, and increases slightly in A3 horizon. The texture differentiation
index is in the average 1.2 (1.0—1.4), reflecting the absence or slight
migration of clay in the profile. The humus content is 2.6—49 in Al
horizon (in cultivated soils), and gradually decreases down the profile
to 0.7—19 at 100 cm depth. The total N content is 0.125—0.2709,
and total PyO5 content approximately 0.0709% ; the C:N ration varies
between 11 and 15. Reaction is neutral-slightly acid ; pH = 6.1—7.2 in
Al horizon, gradually increasing with depth. Cation exchange capacity
ranges from 27 to 42 meq/100 gm soil. Base saturation is high : 85—909,
in Al and 87—939, in B2t.

Brown Podzolized Forest Soils. These soils represent the largest
bulk of the Brown Forest soil group ; they occur on varied landforms
especially on rocks of medium or coarse texture. The unit correspon-
ding to these soils (see legend, No. 21), including only the stages of
moderate or strong podzolization, includes also Yellowish-Brown Pod-
zolized Forest soils (Slightly Podzolized Brown Forest soils are included
in the group of Brown Forest soils).

Brown Podzolized Forest soils have the following general morpho-
logic features :

A0 horizon, 1 to 4 om thick; deciduous forest litter in different
degrees of decomposition.

Al horizon, 10 to 20 cm thick ; greyish brown or dark greyish brown
(10YR 4—5/2); moderate, granular structure; frequently,
iron and manganese segregations; friable; clear
boundary.

A2 horizon, 10 to 20 cm thick ; yellowish brown or dark greyish
brown (10YR 4—5/2—4), sometimes with dark yellowish
diffuse spots ; weak, coarse granular and fine subangu-
lar blocky structure, even massive, with tendency- to
platy structure ; bleached spots; iron and manganese

. segregations ; firm ; clear boundary.

AB horizon, 10 to 16 cm thick ; brown or greyish brown (10YR
4-—5/2—3, 2.5Y 5/2), sometimes with yellowish red or
dark yellowish brown spots ; moderate, strong, angular
blocky structure ; bleached spots on ped faces; many
iron and manganese concretions; very finm; clear
boundary.

B2t horizon, 60 to 160 cm thick; brown, (dark) yellowish brown
(10YR 4—5/3—4) or olive (5Y 5/3), sometimes with
darker spots (10YR 4/2); moderate, prismatic struc-
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ture ; clay coatings on ped faces ; many iron and man-
ganese concretions ; firm or very firm.

C horizon, (sometimes calcareous), occurs at different depths
(100—200 cm and more) ; the other features depend on
the parent materiz.

Visible mottling may often be observed in the
upper horizons.

Brown Podzolized Forest soils show a clear texture differentiation
along the profile (texture differentiation index 1.5—2). The clay content
is 20—359% in Al and increases to 40—609 in B2t. The humus content
is 5—109, in Al (in tilled soils only 2—39,); in A2 the humus content
falls below 1—29,. The total N content is 0.100—0.4009, ; the C : N ratio
ranges from 11 to 16 in Al horizon (smaller values are observed in
cultivated soils). Acid reaction, pH = 4.7—6.2 in Al and A2. Cation ex-
change capacity (T) varies between 10 and 30 meq/100 gm soil in Al,
and increases to 20—50 meq in B2t horizon. Among the exchangeable
. cations, H* also begins to play an important part, particularly in Al and
A2 horizons (25—509, of T). Degree of base saturation is 55—759, in Al,
slightly decreases in A2 to 50—709, and then shaws a slight increase
with depth.

Yellowish-Brown Forest Scils and Yellowish-Brown Podzolized

Forest soils. In general, these soils are characteristic of the more humid
part of .the Brown Forest soil zone; they occur especially in submoun-
tain and intramountain depressions, in the Sub-Carpathian hills, or
in the plateau regions close to ihe mountain chains. The parent mate-
rial from which they develop is usually poor in basic components (and
calcium carbonate free). On the soil map, these soils have been included
in the group of Brown Forest soils (see legend, No. 20) or in those of
Brown Podzolized Forest soils (see legend, No. 21).

These soils differ from the corresponding Brown Forest soils by
their pale yellowish colour in the upper horizons; surface water gley
and the absence of a horizon with calcium carbonates are frequently
observed ; these soils are often only slightly differentiated as regards
the texture (the podzolized soils).

The physicochemical properties of Yellowish-Brown Forest soils
and Yellowish-Brown Podzolized Forest soils closely resemble those of
the corresponding Brown Forest soils; the parent material, poorer in
basic components, determined generally & more acid reaction, a lower
base saturation and a lower humus and nitrogen content.
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Brown Forest and Yellowish-Brown Forest Soils with Ground-
Water Table (including podzolized). These soils (see legend, No. 25 b)
occur in the subsidence plain, in the north-western part of the country,
where they cover relatively level surface with a ground-water table
at 2—4 m depth ; they are likewise encountered on certain terraces or
non-flooded alluvial plains within the forest zone. They are commonly
associated with Slightly Podzolized Low-Humic Gley soils.

‘In contrast to the corresponding Automorphic Forest soils, these
soils usualy have a gleyed horizon below 100 em depth, without or
with frequent lime concretions. They are generally richer in humus,

less acid and have a higher base saturation that the corresponding
Automorphic Forest soils.

Podzolic Forest Soils

Podzolic Forest soils i) are characteristic of the humid zone with
‘Quercus petraea and Fagus silvatica forests. Under these bioclimatic
<conditions, they occur on level or gentle sloping surfaces in hilly regions
and piedmonts (at elevation over 300—400 m), in intra- and submountain
-depressions, on terraces etc. They have formed on sediments of various
origin, usually non-calcareous or with a low calcium icarbonate content,
predominantly of medium texture, but may also develop from sedi-
ments’ with a coarse or fine texture. Podzolic Forest soils developing
from the latter sediments generally show strong mottling.

Podzolic Forest soils have a profile of A0—A1—A2—AB—B2t—C
type, with horizons that are sharply outlined. The upper horizon, resi-
-dually enriched in silica, is formed of a dark coloured Al horizon due
to humus accumulation, and a light coloured A2 horizon. B2t horizon
shows marked clay accumulation; the texture differentiation index
-generally exceeds 1.5. Bulk chemical composition of clay is uniform in
the profile or shows insignificant differences ; the clay fraction migrates
as it is in these soils without suffering any changes (secondary podzoli-
zation, degradation podzolization, “lessivage”, illimerization). Most of
these soils have surface water gley in A2 horizon and the upper part of
B2t horizon ; an exception are the Podzolic Forest soils that have deve-
loped from sandy deposits. : L

On the soil map at 1 :1,000,000 scale, these soils have been divided
as follows in terms of the water regime : Podzolic Forest soils, Podzolic
Forest Soils with Surface Water Gley and Podzolic Forest Soils with
Ground-Water Table.

1) These soils are also known in Rumanian literature under the name of
Secondary Podzols, Degradation Podzols, Clay-Illuvial Podzols (or Podzolic soils).
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Podzolic Forest Soils. Podzolic Forest soils (see legend, No. 22)

developed from medium and fine textured deposits are the most wide-
spread ; on sands and clays they develop relatively seldom.
These soils show the following morphologic features :

A0 horizon,

Al horizon,

A2 horizon,

AB horizon,

B2t horizon,

C horizon,

a few cm thick ; in the upper part undecomposed, in
the lower one well decomposed (moder) forest litter.
of 5 to 18 cm thick ; greyish brown or very dark grey-
ish brown (10YR 5—3/2) when moist, light grey or
greyish brown (10YR 7—5/2) when dry ; massive or
very weak, fine granular structure ; few iron and man-
ganese concretions ; the cultivated soils and those under
meddows have a darker coloured an a thicker Al
horizon ; clear boundary.

of 10—15 cm thick ; light grey or brown to wery pale
brown (10YR 6—7/2—3, 4—5/3) when moist, with
yellowish brown spots ; pale brown, light grey or white
(10YR 6—17/3, 7—8/2) when dry, with yellowish brown
spots ; massive or platy structure; friable; iron and
manganese concretions and yellowish red spots; clear
boundary.

of 15 to 25 cm thick ; yellowish brown (10YR 5/4—8)
with grey spots; weak, angular blocky structure;
bleached spots ; many iron and manganese concretions ;
finm ; frequently, wavy boundary or in tongues.

of 80 to 200 cm thick ; yellowish brown (10YR 5/4—8)
with reddish tint (7.5YR 5—7/8) when dry in the upper

- part of the horizon, if there is no mottling, and grey

spots when there is surface water gley ; strong, pris-
matic structure ; many iron and manganese spots and
concretions, which frequently form a horizon of iron
and manganese hydroxide accumulation ; thick clay
coatings ; sometimes, in the lower part of the horizon,
bleached spots on cracks ; very finm ; gradual or diffuse
boundary.

frequently occurs at more than 200 om depth; it
frequently develops from deposits with a texture other
than that of the parent material of the upper horizons.
On calcareous parent material, a Cca horizon may
oacur. :

In some places the Al horizon is very thin (1-—2 cm) or even
absent, A0 lying directly over A2 (Clay-Illuvial Podzols).
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Podzolic Forest soils formed on medium textured deposits have a
16—269, clay content in Al and A2 horizons, which increases up to
27—43Y9, in B2t; the texture differentiation index is 1.4—2. The humus
content in Al is 2—69, (sometimes higher in the soils under forests)
and rapidly falls to 1—29, in A2 and 0.5—19, in AB horizons. Under
grass, the humus content is somewhat higher in A2 and AB horizons.
Total N content varies from 0.080 to 0.3009 in Al and decreases to-
0.020—0.0709% in AB. The C:N ratio ranges between 10 and 16, but
higher values are sometimes found in Al; lower values characterize
cultivated Podzolic soils. The total P,Oj5 content is 0.040—0.1509.

The reaction is strongly acid: pH = 4.3—b5.6 in Al, decreases
slightly in A2 (4.3—5.3) and increases slightly in B2t horizon, where the
values are 4.8—6. Cation exchange capacity is 8—22 meq/100 gm soil
in Al, decreases to 7—18 meq in A2, and again increases to 15—40 meqg
in B2t horizon. Degree of base saturation (V) is always lower than.
50—559), but may fall to 5—109,.

According to the degree of debasification (desaturation) Podzolic
Forest soils can be divided into :

moderately debasified : V = 30—50 (55) 9, :

strongly debasified : V = 15—3079 ;

very strongly debasified : V. = 5—15¢,.
and in terms of the thickness of the debasified stratum :

debasified on a slight thicknes : V<559, over 25—50 c¢m ;

debasified on a medium thickness : V<559, over 50—75 cm ;

debasified on a great thickness: V<559 over more than 75 cm.

Podzolic Forest soils developing from sandy sediments have an
illuvial horizon with only 18—259, clay and no surface water gley. They
are poorer in humus, total nitrogen, phosphorus and exchangeable bases :
usually they are strongly debasified. ‘

Podzolic Forest soils developed from sediments with a fine texture-
have an illuvial horizon richer in clay (over 459%) and a texture
differentiation index of 1.7—2.5. Accentuated surface water gley is
characteristic for these soils. As a rule, they are richer in humus,
nitrogen and exchangeable bases than the Podzolic Forest soils developing
on medium textured sediments.

Podzolic Forest Scils with Surface Water Gley (Planosols). These:
soils, formed under the influence of a prolonged humidity excess, occur
under conditions of imperfect drainage due to association of certain
landforms and rocks. They commonly occur on the gentle sloping steps
of the intermount and foot hill depressions and on certain terraces and
almost level piedmont surfaces ; they seldom develop on the non-eroded -
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surfaces of the initial plateaux levels. To these landforms, difficultly
permeable clay sediments are associated (in general light or medium
clays with much silt and little sand). .
Characteristic of the Podzolic Forest Soils with Surface Water
Gley (see legend, No. 23) is the intense pseudogleyization of the whole
profile ; the eluvial horizon is visibly pseudogleyed from the surface
and B2t horizon is strongly pseudogleyed throughout its entire thickness.
There is an accentuated texture differentiation, frequently also due to
stratification of the sediment, which intensifies the pseudogleyization
process ; a slight peat-forming process likewise occurs in some places,
accentuating still further the water excess on the surface of the soil.
Generally these soils have the following morphologic features :

AQ horizon, 2 to 3 om thick ; partly decomposed forest litter.

Al horizon, of 7 to 12 am thick ; brown to greyish brown (10YR
5/1—3) ; weak, granular structure.; sometimes. in the
first am, platy structure ; iron and manganese concre-
tions ; friable; if soil is under meadow, root mat on
surface ; abrupt boundary.

A2 horizon, of 10 to 30 cm thick ; brown to greyish brown when
moist with small yellowish brown or strong brown
spots ; the colour becomes light grey (10YR 7/2) or
yellowish, when dry ; massive ; many, sometimes soft,
iron and manganese concretions (1—8 mm @) ; friable ;
abrupt boundary.

AB horizon, of different thickness, but not thicker than A2 ; light
brownish grey or pale brown (10YR 6/2—3) mottled
with yellowish brown or strong brown ; weak, fine
and medium angular blocky structure ; many iron and
manganese concretions; bleached spots; clear, fre-
quently wavy (in tongues) boundary.

B2t horizon, of 100 to 160 cm thick ; sometimes thicker ; mottled,
grey and greyish brown (10YR 5,1—2 or 5Y 5/2) with
yellowish brown or strong brown ; prismatic structure ;
many, fine iron and manganese concretions ;‘ clay
coatings on ped faces; fissures and deep large cracks
when dry ; sometimes, the upper or middle parts of
this horizon have a dark (even blackish) colour ; gra-
dual or diffuse boundary.

C horizon, (sometimes Cca horizon) occurs deeper than 160 om ;
brown to greyish brown (10YR 5/2-—3), sometimes with
diffuse yellowish brown spots; thin veins, spots and
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lime concretions occasionally occur, but the soil ma-
terials is not clacareous.

The clay content differs very much from one horizon to another
and varies from 19—299, in Al and A2 to 60—679, in B21t; in B22t
and C it falls to 50—569,, except when it passes into another deposit.
The texture differentiation index is, as a rule, over 2. The humus
content = 2-—49, in Al, sharply decreases lower down to 0.5—0.8 in
AB. These soils are poor in total N (0.090—0.2309,) and total P3Os;. The
C :N ratio is 16-—19 in Al horizon ; it decreases to 10—12 in A2. The
soil reaction is strongly acid : pH = 4.7—5.6 in Al slightly lower in
A2 (4.5—5.2) and gradually increases downward, being equal to 6 at
a depth of about 100 cm. Cation exchange capacity is'10—14 meq/100 gm
soil in Al and increases to 30—50 meq in B2t horizon. As regards base
saturation, some of the Podzolic Forest Soils with Surface Water Gley
(in the intermountain depressions) show debasification on a great soil
thickness, and others (on the piedmonts) on a slight soil thickness. In
the former, the degree of base saturation is 6—159% in Al and A2 and
in the latter it does not fall below 18—249, ; used as grassland or
cropland, these latter soils soon become richer in bases, with a degree
of base saturation (V) of 40—659,.

Podzolic Forest Soils with Ground-Water Table. They cover only

restricted areas and are encountered in the poorly drained areas of

certain intramountain and foot-hill depressions or certain low terraces ;
the ground-water table is at a depth of 2.5—4 m.

The morphologic and physico-chemical features of these soils are
similar to those of Automorphic Podzolic Forest soils; they differ
however from the latter by the presence of a gleyed horizon that occurs
at about 100—200 cm depth, sometimes with lime accumulation (con-
cretions). The gleying process at the lower part of the profile often
interferes with pseudogleyization of B2t horizon.

In general, these soils are associated with Podzolized Low-Humic
Gley soils.

LITHOMORPHIC SOILS

Lithomonphic soils are intrazonal soils in the formation of which
a principal part is played by the mineral ground layer ; their morphology
and properties are strongly influenced by the parent material, being
strongly differentiated from those of the surrounding zonal soils.

The Lithomorphic soils include Rendzinas, Terra-Rossa, Pseudo-
rendzinas, Humic Clay Soils with Surface Water in Excess and Smo-
nitzalike Low-Humic Black Clay soils.
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Rendzinas. Rendzinas are intrazonal Lithomorphic soils developed

from compact rocks rlch in «calcium salts (limestones, dolomites, compact
marls, gypsum ete.). They are encountered in the areas with rock.
outcrops and usually occur on narrow crests and slopes.

The profile of the Rendzinas is relatively simple, of the A1—C
type ; the Al horizon is often skeletal and briefly passes through an AC
horizon to the compact parent rock. According to the colour of Al horizon
there are Rendzinas Proper, Brown Rendzinas and Red-Brown Rend-
zinas. On the soil map, the first two are included under the same
heading (see legend, No. 28); the Red-Brown Rendzinas are included
together with Terra-Rossa (No. 29).

Rendzinas have the following morphologic features :

Al horizon, 15 to 30 cm thick ; black or very dark brown (10YR.
2/1—2) clay or clay loam ; dark grey or wvery dark
grey (10YR 3—4/1) when dry ; many rock fragments ;
strong, granular structure; frequently, effervescence
only on rock fragments ; clear boundary.

AC horizon, 8 to 15 am thick ; lighter colour than that of the above
horizon ; more and more rock fragments; broken
'boundary to slightly weathered limestone (generally
slightly compac.,

The fine material of the Rendzinas contains over 50 to 609, clay,
15—409, humus, 0.9—29, total N, 0.2—0.49 total P,Os; and variable
amounts of calcium carbonates ranging from 0 to 509, ; the C:N ratio
varies from 12 to 14. Cation exchange capacity often exceeds
75—100 meq/100 gm soil. Base saturation is over 909, and the
pH = 6.5—7.5. Rednzinas contain high amounts of skeleton, often more
than 50—609% . Rendzinas that have developed in the steppe zone (Do-
brogea) are often much poorer in humus (4—89,), total mnitrogen
(0.250—0.4009,) and total P,O5 (0.100-—0.1509,), and their cation exchange
capacity is lower (25—35 meq/100 gm soil).

Brown Rendzinas differ from the preceding soils by their lighter
colour, in general dark brown or very dark greyish brown (10YR
3—4/2) ; as a rule, they develop on more compact limestones and contain
3—129, humus, 0.120—0.6009 total N, 0.150—0.2509%, P,O; and low
amounts of carbonates (0—59%); the C:N ratio is comprised between
10 and 14. The cation exchange capacity is 25—50 meg/100 gm soil.
Base saturation exceeds 60—809, ; the pH ranges between 6.4 and 7.3.

Red-Brown Rendzinas show a reddish tint in the profile ; the Al
horizon is dark reddish brown to reddish brown (5YR 3—4/3—4), and
to the lower part of the profile yellowish red to red (5YR 5/5—8;
2.5YR 4/6—8). The formation of Red-Brown Rendzinas is connected .to
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certain limestones whose weathering residual red material give to these
soils their specific colour. Humus content : 2—609;; total N : 0.120—0.4009; ;
PyO; = 0.060—0.2009%, and 0—209, calcium carbonates; C:N ratio =
= 10—14. Cation exchange capacity is 25—50 meq/100 gm soil ; base
saturation over 809, ; pH = 6.6—1.

Rendzinas, under favourable relief conditions, often develop to-
wards Brown Forest soils, passing through the intergrade of Leached
Rendzina ; in contrast to Typical Rendzinas, Leached Rendzinas have
an intermediate B horizon.

Terra-Rossa. These soils, frequently associated with Red Rendzinas
{see legend, No. 29) derive from the red residual weathering products
of limestone or of crystalline rocks rich in iron-manganese minerals.
These soils have the following general morphologic features :
Al horizon, about 20 c¢m thick; dark ‘reddish brown or reddish
brown ; granular structure ; sometimes rock fragments.
B2t horizon, of different thickness (sometimes thicker than 1—2 m) ;
yellowish red or red; angular blocky and moderate,
prismatic structure; fine iron and’ manganese con-
cretions ; few limestone fragments, with reddish coat-
ings or, in the lower part of horizon, with carbonate
coatings ; generally abrupt boundary to parent rock
Jimestones).
These soils contain 3—89 humus and have an almost neutral
reaction. '

Pseudorendzinas (Humic Clay Soils on Marly Parent Rocks). Pseudo-
rendzinas are intrazonal Lithomorphic soils that have developed in the
forest zone from clay deposits, relatively rich in calcium carbonate.

The profile of Pseudorendzinas, better developed than that of
Rendzinas and free of skeletal rock fragments, closely recembles the
profile of Chernozems or Leached Chernozems. The stages of evolution

- of Pseudorendzinas are defined according to the criteria used for Cher-
nozems and Leached Chernozems as follows : Calcareous Pseudorendzinas,
Typical Pseudorendzinas, Leached Pseudorendzinas and Podzolized
Pseudorendzinas ; these stages of evolution are-generally conditioned
by the landform. ’

Calcareous and Typical Pseudorendzinas are generally encountered
on the narrow ridges of the hills or on moderate slopes, commonly
facing south or west. Their profiles have the same features as
the corresponding Chernozems; Al horizon is as a rule shallower
(20—40 em)-
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Leached and Podzolized Pseudorendzinas are characteristic of the
gentle slopes, on which denudation processes are slight or inexistent.
The degree of leaching of the carbonates is highly variable and the
horizon with calcium carbonates often occurs at over 100—150 cm
depth. Their morphologic features are similar to those of the corres-
ponding Podzolized and Leached Chernozems ; they are richer in humus
and therefore usually darker coloured.

In the profile of Pseudorendzinas the presence of iron and man-
ganese segregations in the form of spots or concretions (that are not found
in Chernozems) may be noted; this aspect is due to the high clay
content of the parent material and to the humidity conditions specific
of the forest zone in which Pseudorendzinas develop.

Pseudorendzinas are always clayey; they contain 45—709, clay,
sometimes even more (more than 55—750, physical clay). In Leached
and Podzolized Pseudorendzinas a slight accumulation of clay is obser-
ved in B2t ; the texture differentiation index idoes not, however, exceed
1.2, so that factually there is not texture differentiation along the soil
profile. They have a high humus content, 4—89, (sometimes more) that
gradually decreases down the profile, especially in Leached Pseudo-
x)énxdzinas. The total N content is 0.200—0.400 ; the C : N ratio is 11—13.
The soil reaction is acid-neutral (pH = 6—7.5). The cation exchange
capacity ranges from 30 to 50 meq/100 gm soil (sometimes more). Base
saturation in Leached Pseudorendzinas is over 80—909,, and in Podzo-
lized Pseudorendzinas it falls down to 60—759.

On the soil map, Pseudorendzinas and Leached Pseudorendzinas
are included in the same unit (see legend, No. 30); in the area corres-
ponding to this unit Leached Pseudorendzinas predominate as a rule.

Pseudorendzinas likewise occur on the soil map within another
microcomplex (see legend, No. 33), together with Dark Brown Forest
soils. This microcomplex, known under the name of “Piscupia”, is
encountered in the Brown Forest soil area (including Podzolized Brown
Forest soils) of the Getic Piedmont. They have developed on clays with
calcareous nodules, under conditions of a nano-relief formed of micro-
depressions and heights of 10—20 cm, alternating at a distance of
50—100 cm. In the lower parts of this relief, under the influence of
a more accentuated humidity that causes leaching of the calcium carbo-
nates, Dark Brown Forest soils (sometimes Podzolized) develop ; on the
higher parts of this nano-relief, Pseudorendzinas, sometimes leached
or with carbonates (and calcareous nodules) from the surface, occur. Thus,
on a restricted surface of only 2—3 m? Dark Brown Forest soils
alternate with Pseudorendzinas.
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Humic Clay Soils with Surface Water in Excess (under humid
meadows). These soils are frequently associated with Pseudorendzinas,
as they both develop under the same lithologic conditions (the association
is mentioned in the legend of the soil map at Nr. 31). Humic Clay
Soils with Surface Water in Excess!) occupy the lower part of the
slopes (headwaters, troughs, valleys etc.) or the lower third (and some-
times also the middle) of the gentler slopes, especially those facing
north or north-east. On these landforms favourable conditions exist for
the accumulation of a humidity in excess deriving either from the hillside
springs or from rainfall ; sometimes a temporary or even a permanent
water table is formed at shallow depth (in the lower third of the
slope).

Formed under the influence of excess humidity, these soils show
the characteristics of Hydromorphic soils. Their profile, as a rule deeply
leached of salts, is characterized by a very thick humic horizon that
often exceeds 1 m thickness ; B horizon, generally invaded by humus,
is dark coloured. Iron-manganese concretions and specific mottling
occur throughout the entire profile, but are wvisible especially in the
lower part (as in the upper part of the profile they are masked by the
intensely dark colour of the soil) ; in B horizon slickensides are noted.

The clay content is 35—589, ; the profile does not show a texture
differentiation. The humus content is 4—109, in A, 2—49, in B, and
1—1.59, up to 100 cm. Total N content is 0.150—0.5009% ; The C:N
ratio is 11—16. Cation exchange capacity ranges from 30 to 50 meq/100 gm
soil ; base saturation is over 809, and the pH = 6—&6.8.

Smonitzalike Low-Humic Black Clay Soils. These soils {see legend,
No. 32), comparable to similar soils in Bulgaria or in Yugoslavia, only
occur in the forest zone in the southern and south-western part of Ruma-
nia. They have developed from highly clayey deposits and characterize the
almost level surfaces of certain Pliocene or Early Quaternary interfluvial
areas, drained by deep valleys. The ground-water table is at a great depth
(more than 7—10 m).

The profile of Smonitzalike Low-Humic Black Clay soils is of the
A1—B2t—Cca—C type and is characterized by its dark colour down
to a great depth, sometimes over 100 cm, although the humus content
is low, by the slight texture differentiation and by the absence of
a granular structure in the upper horizon ; iron-manganese concretions
occur throughout the entire profile.

Y These soils are known in literature under the name. of Black Humid
Meadow soils.
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Al horizon, of 20 to 40 cm thick; clay or loamy clay ; very dark
grey or black (10YR 3—2/1) ; angular blocky structure ;
iron and manganese concretions ; very firm ; gradual
boundary ; (sometimes there is an A3 horizon).

B2t horizon, thicker than 100 <m ; very dark grey (10YR 3/1—2)
clay, becoming in the lower part dark brown with
lighter spots; sometimes occurs a darker coloured
(10YR 2/1) horizon ; prismatic structure; many iron
and manganese concretions; extremely hard; clear
boundary ,

Cca horizon, occurs at 150—200 cm depth ; greyish brown or dark
greyish brown (10YR 4—5/2) clay ; slight or moderate
effervescence with dilute HCl; few lime concretions.

Pseudogleyization of these soils may often be observed; in this
case the colours have a metallic grey tint and mottling appears in B2t
horizon. Smonitzalike Low-Humic Black Clay soils with surface water
gley are commonly podzolized.

HYDROMORPHIC SOILS

Hydromorphic soils are intrazonal soils formed under conditions
of temporary or permanent excess humidity. Their distribution area is
therefore determined by local conditions of rock and relief that favour the
accumulation of water in excess, either at low depth (ground-water
table), or at the surface of the soil (stagnation water due to precipi-
" tations, bogging on the surface). Such local conditions occur especially
in the poorly drained low plains, flood-plains, low terraces, depressions,
on level surfaces covered by clay deposits in the humid zone ete.

The level of the ground-water table is always af less than 2 m
depth and shows appreciable fluctuations in the course of the year;
in spring the ground-water table may rise up to the surface of the
soil. Mineralization of the ground water is generally low and its various
chemical composition depends upon the climatic conditions, the nature
of the underlying rocks, the circulation of the ground water. However,
there also exist in the humid zone hydromorphic soils in which the
water in excess derives from accumulation of rainfall water in the
upper part of the soil (soils with surface water gley).

Specific of the profile of hydromorphic soils is the presence of
a gley horizon at the level of the ground-water table (or pseudogley
in the zones with maximum water stagnation); overlying this horizon
is a bioaccumulative horizon with features that vary from one type
of hydromorphic soil to another, in terms of the degree of hydro-
morphism, bioclimatic conditions etc.
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The following hydromorphic soils are represented on the soil
map : Humic-Gley Soils (Meadcw Soils) Low Humic Gley Soils, Bog
s0il and Peats.

Although intrazonal, the hydromonphic soils show certain features
detenmined by the general climatic conditions under which they develop.

Humic-Gley Soils (Meadow Soils) of the Steppe and Forest-Steppe.

Humic-Gley soils with a dark coloured upper horizon are formed in the
steppe and forest-steppe zone (P<650 mm annualy, aridity index<35)
under the influence of a shallow ground water. These soils are encoun-
tered in the lower undrained parts of subsidence plains, in non-flooded
alluvial plains and low terraces, in large and relatively deep depressions
that characterize certain interfluvial areas of the Eastern Rumanian
Lower Danube Plain, and on the secondary valleys in the plains. They
have predominantly developed from clay-loam and clay sediments; on
sandy sediments they are only to be found on the lower parts of
undulated eolian relief. The ground-water table is up to 0.8—2 m depth
and during the rainy season it sometimes rises almost to, or even to the
surface. The ground waters are generally only slightly mineralized and
cotnain 0.5—1.5 gm salts’litre ; generally, bicarbonates and sometimes
calcium and magnesium sulphates predominate.

Humic-Gley soils (Meadow soils) in the steppe (see legend, No. 34)
are frequently associated with Meadow Chernozems, Meadow Leached
Chernozems or with Solonetzes ; in these associations they occupy the
lower parts of the relief. In some parts they are associated with Bog soils
and Half-Bog soils, when they occupy the higher parts of the relief.

After the deepening of the ground-water table, these soils evoluate
towards Chernozems.

Humic-Gley soils have an Alg—AG—G an A1—AG—G or an
A1l—BG—G type cf profile.

Humic-Gley soils with the ground-water table at 0,8—1 m depth
present the following morphological featuces :

Ag horizon, 40 to 50 cm thick : black (N 2 or 10YR 2/1) when moist,
with frequent yellowish brown (10YR 5/6) spots ; gra-
nular or fine subangular blocky structure; sometimes
structureless ; friable or firm; iron and manganese
concretions ; gradual boundary.

AG horizon. 20 to 40 em thick ; dark grey (5Y 4/1) when moist,
grey {N 5—86) when dry, frequently with a greenish
or bluish (10GY; 10BG) tint and yellowish brown
(10YR 5’6) spots; massive; firm or very firm ; many
iron and manganese concretions ; gradual boundary.
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G horizon. occurs at 60—80 cm, rarely at a greate: depth ; dark
grey or light grey (N 4—6 or 5Y 5—6/1), mottled, green-
ish (or bluish), grey and yellowish brown ; frequent,
soft, lime pockets and grey, lime concretions ; wet.

Carbonates ar found at various depths in the profile of Humic-Gley
soils. Generally, in the steppe the calcium carbonates are to be found
in the upper part of Ag horizon and in the forest-steppe zone in AG or G
horizon of these soils.

Humic-Gley soils are predominantly clayey (over 40—609, clay).
They contain 6—129 humus, 0.3—0.89, total N, 0.080—0.150¢, total
P,O;; the C:N ratio varies between 10 and 12. These soils are often
weakly salinized in the upper horizon (0.2—0.3%;, soluble salts), and
sometimes strongly salinized (about 19, soluble salts in the lower hori-
zons). The soil reaction is slightly acid to alkaline, pll = 6.2—8.5, ia
terms of the content in carbonates and slightly soluble salts; at the
lower part of the profile, the pH value increases up to 8.5—9.5. Cation
exchange capacity ranges from 35 to 50 meq 100 gm soil ; of the exchan-
geable cations, Na® sometimes, in Solonized Humic-Gley soils takes
on higher values than usual (8—159, of T).

Meadow soils with a deeper ground-water table show visible
mottling only starting from the lower part of the A horizon ; the colour
and structure of Al horizon is similar to that of Chernozems. Leached
Meadow soils, frequently encountered in the forest-steppe, have a cha-
racteristically mottled, compact transitional horizon (BG), with a colum-
nar-like or angular blocky structure, sometimes enriched in clay. Along
the contact line with the forest zone. the Leached Meadow soils are
often podzolized.

Humic-Gley Soils (Meadow Soils) of the Forest Zone. These hydro-~
morphic soils, with a dark upper horizon are formed in the forest
zone (P>650 mm, aridity index >35) under the influence of a shallow
ground-water table. In this zone, they are characteristic of the least
drained parts of low plains, non-flooded alluvial plains and low terraces.
with a ground-water table occurring at less than 1.5—2 m depth. These
soils have developed from loamy or clayey sediments, sometimes with
thin, sandy or ¢ven gravel intercalation.

Humic-Gley (Meadow soils) of the forest zone are included in the
same legend unit with those of steppe and forest-steppz areas (see
legend, No. 34); on the soil map they can be distiguished by their
geographic situation. ’

From the point of view of the aspect of the profile and general
monphologic features, Humic Gley soils of the forest zone resemble Humic-
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Gley soils of the steppe and forest-steppe zone, but they differ by the
small thichness of A horizon, characterized however by a higher humus
content, and by the aspect of the gley horizon, whose background is
grey-coloured with bluisher tints (pointing to a more intense reduction
medium).

Humic-Gley soils of the forest zone have a loamy to clayey texture
(23—509, clay). The humus content is 10—209, in Ag, and 5—109,
in AG. The total N content is 0.4—19, and total PyO5 0.070—0.2209; ;
the C:N ratio is 11-—12, showing an advanced degree of humification.
pH values range between 6.2 and 8.3; these soils sometimes contain
calcium carbonates from the surface. The cation exchange capacity is
very high: 60—80 meq/100 gm soil. Base saturation generally ex-
ceeds 709,.

Meadow Soils of the forest zone with a deeper ground-water table
have a lower humus content that do not usually exceed 109,.

Low-Humic Gley Soils. These are hydromorp‘hic soils with a light-
coloured upper horizon (brown or grey), occurring in the forest zone
(P>650 mm, aridity index>35). They are encountered in the most poorly
drained parts of flood-plains, low terraces, non-dissected or slightly
dissected plains ; the ground-water is generally only slightly mineralized
and is to be found at depths smaller than 1—2.5 m. The sediments
from which these soils have developed have a' predominant loamy or
clayey texture. Thin, sandy and even gravel intercalations often occur
in these sediments.

Low-Humic Gley soils have a profile of Ag——»AlG——l(Go)—»Gr type
when the ground-water table is at a depth of less than 0.8 m, and
a profile of A—B2ig—BG—G type when the ground-waiter table [les
between 0.8 and 2 m. Low-Humic Gley Soils with Surface Water Gley
have a profile of Ag—B2tg—BG—G type. All these soils are frequently
more or less podzolized. They are included in the same unit on the soil
map (see legend, No. 35).

Low-Humic Gley soils have the following morphologlc features :

Ag horizon, 15 to 20 cm thick ; dark grey or dark greyish brown
with yellowish brown spots; granular structure; iron
and manganese concretions ; finm ; gradual boundary.

AG horizon, 30 to 50 cm thick ; brown or greyish brown, mottled
with yellowish brown or grey (with greenish or bluish
tints) ; prismatic structure or massive ; many 1ron “and
manganese concretions ; gradual lboundary

54



G horizon, occurs at 60—80 cm; till 100—120 em the oxidation
processes predominate and lower down  the reduction
processes ; wet ; sometimes sulphur segregations.

Low-Humic Gley soils contain generally about- 59, ~humus and
0.300% total N in the upper horizon ; total P4O5 content is 0.100—0.1409,
and C:N values are comprised between 11 and 13. The soil reaction
is acid (pH = 4.9—6.6) and the degree of base saturation moderate,
(V ='55—75%).

The soils with a deeper ground-water table develop only from
sediments with a coarse texture that insure a good drainage of the
upper horizons, and whose features (colour,. structure, humus content)
closely resemble those of zonal soils with which they are usually
associated (Brown Forest soils or Podzolic Forest soils). They only cover
a restricted area.

Low-Humic Gley soils w1th surface water gley are periodically
boggy on the surface, due to deficient internal drainage of the soil (fine
texture, negative landforms). Surface water gley (pseudogleyization)
.Interferes with gleyization brought about by the ground-water table, so
that the entire profile appears to be strongly gleyed. Low-Humic Gley
soils with surface water gley commonly are more or less podzolized ; in
this case the ground-water table occurs at a greater depth (2.5—3.5 m).

Low-Humic Gley soils with surface water gley contain 2—69
humus, have an acid reaction (pH = 5.8—6.7) and base saturation
ranging from 50 to 809,. The features of these soils depend to a great
extent on the salt content of the ground water. When the water
<contains calcium bicarbonate, the soils are richer in humus and have
a higher base saturation, and sometimes even a horizon with accumu-
lation-of calcium carbenates at the lower part of the profile. When the
ground water contains sodium salts, these soils may undergo a certain
«degree of solonization in the transition of the lower horizon.

Claypan Soils. Claypan soils are hydromorphic soils formed under
the influence of excess humidity due to rainfall, which periodically
-accumulates and stagnates in the upper part of the soil. These soils
are encountered only in the forest zone on almost level surfaces without
external drainage (terraces, efc), with a clayey, difficultly permeable
ground layer ; sometimes they occur in the valleys without an outlet

and in slight depressions within the forest zone:
Claypan soils are usually more or less podzolized; they .are
frequently associated ,with Podzolized Forest Soils with Surface Water

Gley (see legend, No. 24).
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The profile of Podzolized Claypan soils is strongly gleyed due to
the influence of the stagnant water in the soil; B horizon is often
transformed into a pseudogley horizon.

Podzolized Claypan soils (in humid depression), have the following
general morphologic features :

Alg horizon, 15—20 cm thick ; grey or dark grey (5Y 5/1) with fre-
quent yellowish red (5YR 4/8) spots along root
channels ; massive or tendency to weak, platy struc-
ture ; iron and manganese concretions; friable; clear
boundary.

A2g horizon, 10-—20 am thick ; grey when moist, light grey (5Y 7/1)
when dry, with yellowish red spots; weak, platy
structure or fine angular blocky structure; many
iron and manganese concretions ; friable ; abrupt boun-
dary.

ABg horizon, 12 to 18 e¢m thick ; dark grey, mottled with grey and
yéllowish brown ; angular blocky structure; vertical
cracks ; frequent iron and manganese concretions ; firnx
or very firm ; clear boundary.

B2tg horizon, 100 to 200 cm thick ; (dark) olive grey, olive or dark
grey, mottled with yellowish red or yellowish olive ;
prismatic structure ;or massive ; vertical cracks; iron
and manganese concretions ; very firm ; sometimes the
upper part is darker than the ABg horizon and the
lower part of BG horizon ; clear or abrupt boundary.

Ceca horizon, occurs at very great depths (lower than 200—300 cm),
or is frequently absent.

Podzolized Clapan soils have a low humus (2—49%) and total N’
content (0.100—1.1509,) ; the soil reaction is slightly acid in Alg and
still ‘more acid in B2tg. Although morphologically the soils appear to be
strongly podzolized, the degree of base saturation does not generally
fall below 60—709,.

Bog Soils, Peat Soils and Peats. These soils developed under con-~

ditions of a permanent excess humidity, and a rich hydrophilic or
hygrophilic vegetation. They are characteristic of undrained land-forms,
usually in the flood-plains of the middle or lower course of the rivers,
in depressions. '

Bog soils cover large areas in the Danube Flood-Plain and Delia.
Their profile is characterized by a strongly gleyed upper horizon, rich.
in organic matter, of humic-peaty nature, followed by a reduction gley
horizon. In the fluviatile-maritime Danube Delia there are wide areas
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of Bog soils with marine salinization, developed from marine shelly
sands ; a specific plant association grows on these soils, formed of Phrag-
mites communis in which Salicornia herbacea also develops during the
dry summer period.

Bog soils gradually grades into Peat soils and Peats, whose upper
horizon is formed of more or less peaty organic matter. These soils have
been divided into Peat Gley soils (Boggy Peat), Peat soils and Peats,
according to the- thickness of the upper organic horizon, which is
0—20 om, 20—50 om and over 50 cm respectively.

In terms of their features (which reflect the conditions of formation
and specific vegetation), Peat soils and Peats have been divided into :
Eutrophic (see legend, No. 36) and Oligotrophic (see legend, No. 37).

Eutrophic Peats and Peat soils are encountered in swampy de-
pressions fed by the ground water. The specific vegetation is formed of
green mosses and different eutrophic hydrophilic vaseular plants. They
contain 53—949 organic matter. 6—479, ashes, 0.5—49, total N,
0.050—0.5709, total P,O; 0.018—1.4407, K,O, 0.8—15.9% CaO.
0.5—5.89, Fe)O,. The cation exchange capacity is high, 65—165
meq/100 ¢m peat, the reaction acid-neutral (pH = 5.1—7.6) and the
degree of base saturation high, 50—1009,.

Oligotrophic Peats and Peat soils develop under the influence of
atmospheric humidity, on acid rocks, in a climate with a high amount
of precipitations and low temperatures. They frequently occur in the
mountain regions, in the upper forest zone. The specific vegetation is
prevalently made up of white moss (Sphagnum). These soils contain
93—999 organic matter, but a much smaller content of mineral ‘sub-
stances : 1—79, ashes, 0.5—1.89, total N, 0.050—0.1500, total PO,
0—0.0609, K,O0, 0.020—0.4209, CaO, 0.070—0.420¢, P,O5;. The cation
exchange capacity is high, 95—135 meq 100 gm peat; the soil reaction
is strongly acid (pH = 3—4.4), and base saturation low, 14—459,.

The maximum thickness of peats in Rumania is 8 m.

“Plaur” or “Plavie” (floating reed banks). The floating reed banks
are formed of interlacing roots and old rhizomes of reeds and other
plants, in general slightly decomposed, among which mud has deposited.
The wind sometimes displaces these floating islands, characteristic of
the Danube Delta.

HALOMORPHIC SOILS

Halomorphic soils — Solonchaks, Solonetzes and Soloths — are
soils in whose formation and evolution slightly soluble salts play or have
played an important role. The origin of these slightly soluble salts differs :
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in flood-plains and slightly dissected relief of the low plains, the salts
©of halomorphic soils derive from the redistribution of salts occurring
in. small amounts in the sediments and ground waters and from their
accumulation under certain geomorphologic and hydrogeologic condi-
tions. The formation of halomorphic soils around the continental saline
lakes and around lagoons or close to the sea-shore is linked to the pre-
sence of salts in the waters and deposits of lacustrine or marine origin.
The formation of halomorphic soils on the slopes or even the ridges in
plateau or hilly regions is determined by the outcropping of saliferous
rocks (residual halomorphic soils) or the presence of ‘such rocks in the
ground layer, from where the salts are transported .by subterranean
waters which issue as hillside springs (Semi-residual halomorphic soils).

In Rumania, halomorphic soils occupy insular areas, where condi-
tions favouring the accumulation of salts prevail. These conditions are :
climate with a dry period in summer, associated with depressionary
landforms and deficient drainage of the shallow ground mwater. The
greatest depth of the ground-water table starting from which salini-
zation of the upper soil horizons occurs (critical depth) ranges, in
Rumania, from 1.8 m for slightly mineralized ground waters to 2.5—3.5m
for strongly mineralized waters. These conditions are encountered only
in the lowest parts of the slightly dissected and poorly drained accumu-
lative plains of the steppe and forest-steppe zone. It is therefore in such
areas that halomorphic soils develop. Residual and semi-residual halo-
morphic soils, which may be encountered under various relief or cli-
mate conditions, form an exception, their distribution being determined
by the presence of saliferous rocks close to the surface.

Solonchaks. Solonchaks (see legend, No. 38) occur in the undrained
areas and occupy the lower parts of the depressions and valleys, ponds,
the margins of salt lakes or the site of former salt lakes. The ground
waters under Solonchaks are usually strongly mineralized.

In the profile of Solonchaks the horizons are not always sharply
outlined. The upper horizon, of variable thickness (20—60 cm) is rich
in salts, especially within the first centimetres, and poor in humus ;
there are frequent efflorescences, thin, white veins of soluble salts and
sometimes gypsum crystals. The gley process increases in the lower
horizons ; humidity gradually increases and at 1—2 m the ground water,
which is usually very salty, occurs.

The content in slightly soluble salts in the upper horizon of
Solonchaks generally exceeds 1.59,. Solonchaks are often topped by
a thin crust very rich in salts. In these soils accumulations of sodium
salts (chlorides, sulphates and. sometimes carbonates), and to a lesser
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extent calcium and magnesium salts (sulphates and sometimes chlorides),
usually occur. Affer the salts contained, there are chloride, sulphate-
chloride, chloride-sulphate, sulphate, sodic-sulphate, sodic Solonchaks.

- The accumulation of soluble salts is accompanied by the accumu-
lation of salts in the ground waters. Mineralization of the ground water
and the salinity of the soils increase with the decrease of the depth of
the ground-water table (and therefore increased surface evaporation).
The process of mineralization of the ground waters and accumulation of
salts in the soil develops in stages. In the north-eastern Rumanian Lower
Danube Plain mineralization of the ground waters takes place in the
following successive stages : bicarbonate, sulphate-chloride and chloride ;
salinization of soils passes through the calcium-bicarbonate, mixed and
sulphate-natrium-chloride stages.

Solonetzes. Solonetzes (see legend, No. 39) generally oecur in
depressions an-d'valleys or around the lakes of the plain. They usually
develop in a complex of soils, either with Solonchaks or Humic-Gley
soils, or with Chernozemlike Meadow soils; in the first instance they
occupy somewhat higher forms of relief, and in the latter case, the lower
parts. The ground waters under Solonetzes are often mineralized.

Solonetzes have a clearly differentiated profile.

Al horizon, (eluvial), 1 to 25 cm thick ; (very) dark greyish brown
or dark grey (10YR 3—4/2; 3/1) ; when the horizon is
not too thin, colour is lighter in its lower part (10YR
4-—5/2) ; platy structure; sometimes bleached spots ;
abrupt boundary.

B2sa horizon, (illuvial), 20 to 60 cm thick ; greyish brown or dark
greyish brown (2.5Y 4—5/2) ; plastic and impermeable ;
extremely hard when dry ; columnar or prismatic struc-
ture ; sometimes, in the lower part, efflorescences of
soluble salts ; gradual boundary.

Cecag horizon, occurs at 30—80 cm; mottling gradually increases
downward ; towards 1.50—2.5 m, ground water with
different degrees of mineralization.

Characteristic of Solonetzes is the alkaline reaction and their high
content -in exchangeable Na* (and sometimes. exchangeable Mg**) in
the B horizon. Sodium saturation exceeds 209, reaching in sodic .So-
lonetzes up to 70—809, of the cation exchange capacity in B horizon ;
sodic Solonetzes likewise have a very strongly alkaline reaction
(pH = 10—12). - . o o :

. In: the course of desalinization, the Solonetzes of the Rumanian
Lower Danube Plain generally grade into Steppe Solonetzes and-then
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to Solonized Chernozems ; in the Tisa Plain solodization of these soils
occurs in most parts.

Soloths. These soils (see legend, No. 40) occur on restricted aircas.

Their formation is closely linked to the accumulation and stagnation of
water on’ the surface of Solonetzes and Solonized soils ; hence, Soloths
are mostly encountered in certain dejpressions.

The profile of Soloths is of the Al-—AZ—AB——-th—(Cca)——C type,
being similar to that of Podzolic soils ; there are, however, much more
iron and manganese concretions, which often develop in a compact stra-
tum at the lower part of the A2 horizon. In comparison with Podzolic
Forest soils, Soloths have a less acid reaction and a higher degree of
base saturation.

Provincial Distribution of Halomorphic Soils in Rumanic. On the

territory of Rumania there are several regions characterized by the
prevalence of a certain type and intensity of soil salinization and mine-
ralization of the ground water, and by a given tendency in the deve-
lopment of the salt accumulation processes. In terms of this viewpoint,
the following salinization provinces can be distinguished :

1. Province of predominant chloride salinization (NaCl! 80-—909;,
of total salts content) includes the area with hydromorphic soils along
the Black Sea coast. Solonchaks predominate.

2. Province of predominant sulphate-chloride salinization (predo-
minant NaCl, next to which appreciable amounts of SO,Na, and small
amounts of SO;Mg occur) corresponds to the low, central part of the
north-eastern part of the Rumanian Lower Danube Plain. Both, Solon-
chaks and Solonetzes occur, but strongly salinized Solonetzes predo-
minate.

3. Province of predominant chloride-sulphate salinization (predo-
minant SO;Na,, with which NaCl and SO,Mg are associated ; gypsum
frequently occurs in the profile) inciudes the eastern part of the East
Rumanian Lower Danube Plain. Both Solonchaks (predominant) and
Solonetzes occur.

4. Province of predominant sulphatic salinization (net predomi-
nance of sulphates, among which SO,Ca) corresponds to the Jijia De-
pression and some parts of the Birlad Plateau. Saline soils (Solonetzes
and Solonchaks) mostly occur on the slopes or flood-plains.

5. Province of predominant sodic-sulphate or sulphate-sodic sali-
nization (with predominant SO,Na, or CO;HNa) includes the Tisa Plain
and part of the East Rumanian Lower Danube Plain. Net predominance
of Solonetzes.
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6. Province of predominant sodic salinization (net predominance of
CO,;Nay and CO;HNa : 70—859,) includes the southern part of the Ruma-
nian Lower Danube Plain, Covurlui Plain and part of the Birlad Plateau.
Halomorphic soils, especially sodic Solonetzes, occur in the flood-plains.

7. Calmdtui and Danube flood-plains represent a separate region,
due to the great variety of types and intensity of salinization of halo-
morphic soils. The Calméatui flood-plain is the largest area of halo-
morphic soils in Rumania, with the highest degree of salinization.

WEAKLY DEVELOPED SOILS

This group of soils includes non-developed or weakly developed
soils, in whose profile no particular morphogenetic features can be
distinguished that permit their listing in a given genetic soil type. Their
features are determined in the first place by the lithologic ground layer,
which is but little modified by the soil4forming processes. These soils
may occur in any natural zone, in certain conditions of relief and rock.

This group includes Regosols and Lithosols, encountered espe-
cially in regions with a rough relief, and Alluvia and Alluvial soils of
the flood-plains; to these may also be added the developed soils with
a differentiated profile encountered in the non-flooded alluvial plains.

Regosols. Regosols (see legend, No. 44) are non-developed or weakly
developed soil formations that develop from loose sedimentary deposits
(sands, loess or loesslike deposits, clays, marls etfc.). As a rule, they occur
in regions with a rough relief, where water erosion is fairly accen-
tuated, so that the rhythm of the denudation process is more intense or,
at any rate, equal to the soil-forming process. These soils likewise occur
in areas of active deflation, with eolian undulated relief and sandy sedi-
ments. Alluvial Regosols, indicated on the map and in the legend
under, the name of Alluvia or Alluvial soils, are characteristic of the
river flooded alluvial plains.

In the dissected regions, Regosols are generally associated with
various zonal soils, more or less eroded, immature soils in various stages
of evolution and even outcrops of the parent rock (the respective zonal
soil depends upon the natural zone); in some parts they are associated
with Pseudorendzinas.

The profile of Regosols is characterized by a weakly outlined
A1l horizon, 30—40 cm thick, brown or greyish brown in the forest zone
and brown — dark brown or dark greyish brown in the steppe and
forest-steppe zone, with a weak structure or even structureless; there
is a rapid transition to the parent material, represented by mobile
sediments.
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In terms of the zone in which they occur and other soil-forming
conditions, Regosols may grade into Chernozems, Leached Chernozems,
Forest soils, Pseudorendzinas, Humic-Gley soils etc.

Sandy Regosols (Psammoregosols) are fairly widespread in the
Rumanian People’s Republic, in the steppe and forest-steppe zone, on
eolian undulated relief in continental or marine sands.

Psammoregosols have an upper horizon of 10—35 cm thick, light
yellowish brown or pale brown, structureless and loose because of the
sandy texture; it also contains shelly fragments in the case of marine
sands. The underlying horizon is formed of non-cohesive sand, of light
grey or very pale brown colour, in which rusty or yellowish iron oxide
spots may occur; in marine sands, shelly fragments become abundant
and sometimes thin layers of shells occur.

Psammoregosols formed on continental sands contain over 90—959)
sands (of which 8—159, coarse sands, the rest fine sands in which the
0.1—0.2 mm fraction is predominant), less than 0.5—0.8%, humus and
0.0309, total N. They are free of calcium carbonates and have an acid
reaction. Psammoregosols developed from marine sands contain over
95—969, fine sand (in which the 0.1—0.25 mm fraction predominates ;
sometimes coarse sand occurs in the surface samples). They have, as a
rule, a humus content of less than 19, total N below 0.0509 and
14—209, COsCa represented especially by shelly fragments; the soil
reaction is alkaline (pH = 8.2—8.6). They usually show slight salini-
zation of the natrium-chloride type, below 60—80 cm depth.

Lithosols. Lithosols (see legend, No. 45) differ from Regosols by
the fact that they have developed on consolidated compact rocks. They
usually occur in the mountain regions, where compact rocks are pre-
valent and the rough relief favours geologic erosion. Lithosols generally
develop over restricted areas; consequently, on the soil map they are
represented together with other soils, and particularly with mountain
soils ; only in North Dobrogea do they occupy larger areas. Lithosols
are commonly associated with compact rock outcrops (rocky land).

Lithosols differ from Regosols by the skeletal character of the
weakly developed Al horizon. Detritus in the upper horizon is mixed in
the first phases of evolution with a fine material, very rich in organic
matter deriving especially from the decaying of moss and lichen re-
mains ; in the more advanced phases of development, A horizon may
often has a granular structure. More or less weathered compact rock
reach 20—30 cm thickness and become rich in fine earthy matter that
underlies the upper horizon.
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According to their features and in terms of the conditions undect
which they form and the direction in which the soil develops, Lithosols
may be divided into: Mor Lithosols, Moder Lithosols, Mull Lithosols,.
Podzolic Lithosols, Chernozemlike Lithosols ete.

On the soil map, the direction in which Lithosols or Regosols
develop is often indicated by a sign added to the Lithosol or Regosol
unit, sign which corresponds to the developed soil with clearly expressed
morphogenetic features, associated with them.

Alluvia. This unit {see legend, No. 41) includes relatively recent,
not yet developed alluvio-proluvial or alluvial deposits. They occupy
the embankments in the immediate vicinity of the water courses or
frequently flooded areas.

Alluvia do not show monphologic differentiation of the profile, or
brown). In general, they have a fine or medium texture, which often
only a slightly darker tint in the first few centimetres (brown or greyish
varies downward due to stratification of the deposit.

The humus content is 0.8—29, and total N 0.070—0.1209, in terms
of the texture. Usually, these soils contain calcium carbonates from
the surface. The alluvia of rivers whose hydrographic basin has deve-
loped in regions with predominant crystalline rocks are very poor in, or
free of calcium carbonates.

Alluvial Soils. This unit (see legend, No. 42) includes the soils that
correspond to the incipient stages of soil formation of the alluvial or
alluvio-proluvial deposits. They occupy most of the seldom flooded areas
of the alluvial plains and actual subsidence zones.

In Alluvial soils, certain morphogenetic features are somewhat
more clearly outlined (humus accumulation, leaching of salts, structure
etc.) ; the profile, being only slightly differentiated from the viewpoint.
of soil formation, cannot be listed in a given genetic soil type. The
upper horizon is 20—30 cm thick, has a brown or dark yellowish
brown colour, and a moderate or strong, granular structure; then a
gradual transition to alluvial deposits takes place. If the original Alluvia:
contains calcium carbonates, the Alluvial soils are subject to surface:
effervescence, and at the lower part of the upper horizon, CO4Ca efflores-
cences or even lime concretions oceur ; Alluvial soils of the humid zones,
in which carbonates are often leached from the upper horizon, or those
formed on initially carbonate free alluvia may be an exception. '

In terms of the texture, Alluvial soils contain 1.3—79, humus
(the more clayey they are the higher the humus content), and 0.070—
0.3309, total N. Calcareous Alluvial soils contain 2.5—109, COzCa. The:
pH = 7.8—8.3 Non-calcareous Alluvial soils have a slightly acid reaction.
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Due to the shallow depth of the ground water in flood-plains, Allu-
via and Alluvial soils are frequently gleyed or even boggy; in the
steppe and forest-steppe zone they may sometimes be salinized or solon-
ized.

Soils of the Unflooded Alluvial Plains. This unit {see legend,
No. 43 a.b.c.) includes Chernozems, Leached Chernozems and Forest
soils developed on alluvial deposits in the unflooded alluvial plains.
These soils correspond to an advanced stage of evolution of Alluvial
soils towards the respective genetic types; they characterize the higher
and better drained parts of the unflooded alluvial plains.

The morphologic features of these soils are very close to those
of the respective zonal soils ; in most cases, they are gleyed at the lower
part of the profile; the ground-water table is at a low depth. Strati-
fication of the deposits is sometimes noted at the bottom of the soil
profile.

AUTOMORPHIC SOILS OF THE MOUNTAIN AND SUB-MOUNTAIN REGIONS

The soils occurring in the mountain and sub-mountain regions
were grouped in the associations specified in the legend of the soil map
{No. 46—51). Apart from the soils specified in each unit, these asso-
ciations also include Lithosols, Regosols and Eroded soils, and some-
times also Hydromorphic soils or integrades to the latber.

In the mountain and sub-mountain associations, the following
automorphic soils are included : Brown and Yellowish-Brown Forest soils,
Brown and Yellowish-Brown Podzolized Forest soils, Podzolic Forest
soils, Acid Brown soils, Podzolic Brown soils, Iron-Humus Podzols,
Apline Meadow Humus-Silicate soils, Alpine Meadow Humus-Silicate
s0ils Intergrading to Iron-Humus Podzols. The first soils (various Forest
soils) also occur in the hills and plains ; the latter soils oocur, in Rumania,
only in mountain regions.

Brown Forest Soils. Mountain Brown Forest soils are eubasic and

mesobasic soils developed from sedimentary rocks rich in bases, especially
on calcareous rocks (calcareous conglomerates, Sinaia Beds, marls etc.).
On such rocks these soils are encountered from the foot of the mountains
up to 1,000—1,200 m elevation (sometimes even more), under beech
or beech and fir tree forests, in the undergrowth of which a mull flora
is to be found.

Brown Forest soils are frequently associated with Yellowish-Brown
Forest soils and their podzolized stages (see legend, No. 46) ; Podzolized
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Forest soils occur in this association on gentler slope and thicker cover
deposits.

The profile of Brown Forest soils is of the A0—A1—B—C type;
these are frequently, residual calcareous soils. Generally, they have a
skeletal character, the more intense the steeper is the slope. The soils
with a medium or fine texture often show mottlmg, the more intense,
the gentler is the slope.

Brown Forest soils have the following morphologic .features :

AQ horizon, 1—2 cm thick ; composed of mull-moder.

Al horizon, 10—25 cm thick, divided in All and A12; All horizon
has a dark brown or very dark brown colour and mode-
rate, granular structure ; friable ; A12 horizon is brown
or dark brown (10YR 4/2—3) and has a coarse gra-
nular or fine subangular blocky structure; a transi-
tional AB horizon, about 10 ¢m thick, follows ; gradual
‘boundary.

B horizon, 20—70 cm thick or more ; brown, dark yellowish brown
or dark greyish brown (10YR 4/2—4) ; coarse granular
or subangular blocky structure ; friable ; gradual boun-
dary.

BC horizon, has more and more rock fragments.

The clay content of these soils is very variable (15—459%) in
terins of the parent rock ; usually there is not a clay migration along
the soil profile. Humus content is 6—129 in All horizon and 3—79,
in Al2 horizon ; in B horizon it decreases below 29,. The soil reaction
is slightly acid (pH = 6—6.7). The cation exchange capacity Iis
35—50 meq/100 gm soil in the upper horizon and significantly decreases
to 15—30 meq towards the lower part of the profile. Base saturation is
high throughout the entire profile, generally over 759, in eubasic soils
and 60—759, in mesobasic soils.

Brown Podzolized Forest Soils. Brown Podzolized Forest soils occur
in the mountains on relatively permeable- petrographic ground layers
or on gentler slopes with a thick cover deposit; bioclimatic conditions
and elevations are those shown for Brown Forest soils.

They differ, however, from the latter by the presence of an A2
horizon and by the difference between the textures of A and B2t
horizons. The soil reaction is more acid (pH = 5—6) and base satura-
tion is lower (50—709).

Yellowish-Brown Forest Soils (including podzolized). These soils
are varieties of the respective Brown Forest soils formed on less basic
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cocks or under higher humidity conditions., They are mesobasic soils,
characteristic of beech forest level, formed on varied rocks : Sinaia Beds,
calcareous conglomerates, products resulting from weathering of acid or
intermediate crystalline rocks etc. These soils ocuppy large areas on
sedimentary deposits, especially on ‘those with a fine texture and some-
times with carbonates.

The profile of these soils differs from that of the corresponding
Brown Forest soils by their somewhat lighter colour of the upper
horizon (having a lower humus content) and by the yellowish tint of the
entire profile. They are sometimes residually calcareous, but relatively
intensely debasified in the upper part of the profile.

Yellowish Brown Forest soils contain 2.5—79, humus in All, only
1—39, in Al2 and less than 1.5% (or even than 0.89,) in B horizon.
Cation exchange capacity is 15—40 meq/100 gm soil in A1l horizon and
falls to 10—25 meq towards the lower part of the profile. The soil
reaction is slightly-moderately acid (pH = 5.5—6.5) and the degree
of base saturation ranges from 50 to 809.

Podzolic Forest Soils. Mountain Podzolic Forest soils occur on

relatively restricted areas, as a rule associated with Brown or Yellowish-
Brown Podzolized Forest soils (see legend, No. 47). They have developed
from a permeable petrographic ground layer, poor in bases (sandstones,
sands, gravels etc.) on level surfaces or gentle slopes in the beech forest
level, at elevations up to 1,000 m. However, these soils also occur on
rocks richer in bases, at elevations of 1,000—1,500 m, under conditions
07 a more humid climate, under a cover of acidifying plants.

In contrast to the Podzolic Forest soils of the hill and plain
regions, they have a shorter profile, with thinner horizons, and in many
cases skeletal character. These soils usually have a yellowish tint. When
they are not too sandy, mottling frequently occurs. .

The humus content is 5—109, in AL and 2—49 in A2 horizon.
The soil reaction is slightly-moderately acid (pH = 5.4—6) and the
degree of base saturation relatively low in the upper horizon (V =
== 20—400,).

Acid Brown Soils. Acid Brown soils represent a large group of
oligobasic soils formed on rocks relatively poor in tbases: acid and
intermediate crystalline rocks (mica-schists, gneisses, granites, ande-
zites ete.), and sedimentary rocks poor in bases (sandstones, conglo-
merates etc.). They are encountered at elevations ranging from
300—400 m to 1,700—1,800 m, under beech (Fagus silvatica), spruice
(Picea excelsa), and mixed forests (Picea excelsa, Abies alba, Fagus
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silvatica). They also occur in small areas under associations of Juniperus
sibirica with Vaccinium sp. In the region of the high hills they occur
under beech (Fagus silvatica) and oak (Quercus petraea) forests.

The varied bioclimatic conditions within the wide area in which
Acid Brown soils occur have brought about the formation of various
s0ils, which may be grouped as follows :

Acid Yellowish-Brown soils with mull ;

Arcid Yellowish-Brown soils with moder ;

High-Humic Akid Brown (sometimes yellowish) soils with moder
or moder-mor.

The former are grading into Yellowish-Brown Forest soils (with
an active argillic process), and the latter represents the initial terms
of the genetic series of iron-humus illuvial podzolization.

Acid Yellowish-Brown Soils with mull occur al elevations of
300—700 m under beech and oak and beech forests. Ericaceae and moss
sometimes form the ground soil cover in these forests and their glades,
especially in the mountains in the north of the country.

The distribution area of these soils comes in contact at the lower
limit with the eutrophic-mesotrophic Yellowish-Brown and Brown Forest
soils (of the clay-illuvial series) and with the Podzolic Forest soils;
at their upper limit, these soils come in contact especially with Acid
Yellowish-Brown soils with moder (see legend, No. 48).

Alkid Yellowish-Brown soils with mull have a profile of the
A0—A1—AB—B—BC—C type. The horizons show little difference in
colour and have a non-differentiated or slightly differentiated texture
profile.

These soils have the following morphologic features :

Al horizon, 5—15 (25) cm thick ; dark greyish brown (10YR 4/2)
when moist, light greyish brown or pale brown
(2.5Y 6/2—3) when dry ; medium and coarse granular
structure ; clear or gradual boundary.

AB horizon, 10—15 cm thick ; colour lighter than above ; coarse gra-
nular or fine subangular blocky structure ; sometimes,
iron and manganese concretions ; gradual boundary.

B horizon, 40 to 100 em thick ; yellow or pale yellow (2.5Y 7—8/4,
7/8) ; medium subangular blocky structure; iron and
manganese segregations, and sometimes concretions ;
rock fragments, generally weathered ; abrupt or clear
boundary.

BC horizon, occurs at 50—100 cm depth ; more and more frequent
strongly weathered rock fragments.
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The clay content is 20—309, and is practically uniform throughout
the whole profile. The humus content is 3—89, in Al horizon, signi-
ficantly decreasing in AB or in the upper part of B horizon (1.6—2.49%,) ;
the total N content is 0.150—0.4009, in Al horizon and decreases to
0.090—0.1209%, in AB or B; the C:N ratio is about 13—14 in both
horizons. Cation exchange capacity is 13—25 meq/100 gm soil in Al
horizon and gradually decreases towards the lower part of the profile.
The soil reaction is acid : pH = 4—4.6 in Al horizon and increases
to 4.6—5.0 in the lower part of B horizon. Base saturation is as a rule
below 309, in Al horizon, decreases in AB and B horizon and increases
towards the lower part of the profile (B—BC). These soils contain free
sesquioxides (up to 40—6009, free FeyOy as compared to total FeyOs)
almost uniformly distributed throughout the profile, or slightly accumu-
lating in B horizon. Si0y/R905 ratio varies in terms of the nature of the
rock ; these values are generally higher in Al horizon and lower in B
horizon, but within a close range.

Acid Yellowish-Brown Soils with moder occur at various eleva-
tions, from 600—700 m to 1,300—1,500 m, under beech forests (Fagus
silvatica) in whose floor vegetation and glades Ericaceae and Lyco-
podiaceae are sometimes to be found ; these soils may also occur under
spruce forests (Picea excelsa). They are associated (see legend, No. 48),
especially towards the upper limit of their distribution area with Acid
Brown soils and even with Podzolic Brown soils.

Acid Yellowish-Brown soils with moder have a profile of A0—
A1—AB—B—C type, characterized by the absence of texture differen-
tiation and by the slight morphologic expression of the horizons.

A0 horizon, 2—5 cm thick ; partly decomposed forest litter.

Al horizon, 10—20 (25) cm thick, divided in : All, 3 to 6 ¢m thick,
brown to dark brown or very dark greyish brown (10YR
4/3, 3/2) when moist, pale brown or dark grey
(10YR 6/3, 4/1) when dry; Al2, 7 to 15 (20) em thick,
dark yellowish brown (10YR 4/4) when moist, (light)
yellowish brown (10YR 5—6/4) when dry ; weak, gra-
nular structure or massive ; friable ; gradual boundary.

AB horizon, 10 to 15 ¢m thick.

B horizon, 20—70 <m thick ; dark yellowish brown or yellowish
brown (10YR 4/4, 5/5) when moist, yellowish brown
or pale yellow (10YR 6/4, 2.5Y 7/4) when dry ; frequent
yellowish red and grey spots; subangular blocky
structure ; gradual boundary."

C horizon, occurs at 50—100 cm ; weathered rock.

68



In most cases, Acid Yellowish-Brown soils with moder contain
many rock fragments ; sometimes, in the soils occurring on gentle slopes
and formed on finer textured material, slight mottling of the B horizon
is noted.

The clay content of these soils is commonly below 309, (loamy-sand
or sandy-loam) and always gradually decreases downward. The humus
content is over 109; in Al : sharply falls in Al2 to less than 2—69,
and to less than 2.59% in B. The total N content is 0.100—0.450%, in
Al and total P,O; content, 0.060—1.000; (sometimes more) ; the C:N ratio
‘is 20—24 at the surface and decreases to 14—15 with depth. The cation
exchange capacity ranges from 12 to 25 meq 100 gm soil in Al horizon and
decreases with depth. The soil reaction is acid : pH = 4.8—5.4 in All,
slightly lower in Al2 sometimes attaining 4.5, and then increases to
5—5.5 in B horizon. Base saturation may exceed 359, within the first
few centimetres (All), falls below 209, and even 109, in the rest of
A12 horizon and then gradually increases to 509, in BC {or up to 1009,
cn calcareous rock).

When the forest has been cut and replaced by grass (Festuca rubra
etc.), Acid Yellowish-Brown soils partly modify their features under the
influence of the grassy vegetation. Thus, the colour of Al2 and AB
horizon becomes darker (by one value and chroma unit), the humus
content is almost the same in All but increases up to twofold values
in Al12; the C : N ratio falls to 15—17 in All as a consequence of increase
of the N content and degree of humification of organic matter (pre-
dominantly mull). Base saturation likewise increases in All (up to over
500;), but remains low in Al2 and especially in AB horizon. Similarly,
pH values increase to 5.5—5.7 in All. In opposition, when Nardus is
prevalent in the secondary grassland, pH values and base saturation
decrease.

High-Humic Acid Brown Soils with moder or moder-mor are cha-
racteristic of spruce forests level (Picea excelsa) or even of mixed forests
(Picea excelsa with Fagus silvatica and Abies alba). In the northern
part of the country these soils also occur under pure beech forests of
the upper limit. They have formed on the mountain slopes at elevation
ranging from 600—700 m to 1,500 m in the north of the country and
between 700 m and, 1,800 m in the south, on acid or intermediate rocks
(sandstones, conglomerates, crystalline schists, granites, andesites etc.).

These soils are frequently associated with Podzolic Brown soils
and in some places with Iron-Humus Podzols; in this association (see
legend, No. 49), High-Humic Acid Brown soils occupy the steeper slopes
and those facing south (generally in the lower part of the spruce forest
level). They are likewise associated with Yellowish-Brown Forest soils
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(see legend, No. 47); in this association they occur on more acid rocks,
under moss or ericaceae, and on the northern slopes.

High-Humic Acid Brown soils are characterized by rapid acidifi-
cation and predominant clay destructive processes. Their profile is of
the A0—A1—B—C type, with accumulation of humus of the moder
type, without texture differentiation.

A0 horizon, under the undecomposed forest litter or under the
moss layer there follows at last 1 am of blackish
brown moder or a thin mor layer; abrupt boundary.

Al horizon, 5—15 cm thick, sometimes thicker; dark brown or
very ‘dark greyish brown (10YR 3/2—3) ; coarse text-
ure ; many rock fragments ; weak, granular structure ;
whitish sand grains, without humus coatings; clear
boundary.

B horizon, 15—16 cm thick ; yellowish brown (10YR 5/6) when
moist, pale yellow (2.5Y 7/4) when dry; the same
texture ; moderate or weak, subangular blocky struc-
ture ; rock fragments, more and more frequent ; gradual
boundary.

C horizon, occurs at 30—80 cm ; weathered rock.

The clay content is 20—359, in the upper part of the profile and
gradually decreases with depth. The humus content is 10—209, in Al
horizon, 5—109% in B horizon and 2—49, in BC; fluvic acid predo-
minates in the composition of humus. The total N content in Al horizon
is 0.4—0.99%. The C : N ratio is 17—20 and is just as high in the upper
part of B horizon. Cation exchange capacity is, as a rule, 30—60
meq/100 gm soil in Al and 10 meq in B horizon. These soils contain
free Fe,O3 and Al,O; ; there is none, or an insignificant sesquioxide mi-
gration. SiOy/R,03 ratio differs according to the nature of the rock (4—10).
In the upper part of the profile the values are higher than at the .ower
part, varying however within close limits (for instance 5.48 in Al and
5.03 in B). The soil reaction is strongly acid: pH = 4.—5.4 in Al,
sometimes decreases slightly in B below 5, then increases at the
transition to the rock. Base saturation is 15—409, in Al and somewhat
lower in B horizon; in the north of the country, base saturation in
Al is less than 109, increasing in B horizon to 10—159,.

Under a grassy vegetation of Festuca rubra, Agrostis tenuis or
Nardus stricta, these soils develop morphologic features close to those
of Humus-Silicate soils intergrading to Iron-Humus Podzols; a weak
structure is noted in ‘Al horizon.

70



Podzolic Brown Soils. Mountain Podzolic Brown soils characterize

the level of the spruce forest (Picea excelsa). These soils occur at ele-
vation of 700—1,700 m in the mountains of the northern part of the
country and at 1,000—2,000 m in the mountains of the southern rert
of the country. They usually develop from acid rocks : siliceous sands-
tones and conglomerates, crystalline schists, acid eruptive rocks. Cn
amdstones and acid crystalline schists these soils also occur under mixed
spruce and beech forests with Ericaceae, in the microclimatic conditions
of the northern slopes.

Podzolic Brown soils are associated (see legend, No. 49) with
Acid Brown soils and, in some places, with Iron-Humus Podzols, in
the level of spruce forests; in this association they occupy the gentler,
northern slopes. They are likewise associated with Iron-Humus Podzols
under Pinus montana at the lower limit of the inferior Alpine level,
occupying especially the slopes (see legend, No. 50).

Podzolic Brown soils represent a stage of evolution of Acid Brown
soils towards Iron-Humus Podzols. They have a profile of A0-—Al—
Bir—C type, in which sesquioxide migration is observed :

A0 horizon, 2 to 3 cm thick ; black moder ; sometimes moder layer
is replaced by a moss layer (Polytrichum, Thuidium);
abrupt boundary. -

Al horizon, 4 to 15 cm thick ; dark brown (7.5YR 3,2) or black on
account of humus accumulation ; massive; angular
grains of quartz, without humus or sesquioxide coat-
ings ; rock fragments ; clear boundary.

Bir horizon, 30 to 80 cm thick, sometimes thicker; in the upper
part, dark reddish-brown (5YR 3/2), in the lower one
reddish brown or yellewish red (5YR 5/4—86); massive;
more and more frequent rock fragments; gradual
boundary.

C horizon, occurs at 40—100 cm depth; rock fragments pre-
dominate.

Podzolic Brown soils generally are loamy-sandy or sandy-loamy.
The humus content is 15—259% in Al and gradually decreases down
the profile (6—109% in Bir and 1—29, in C horizon). Fulvic acids pre-
dominate in the composition of humus: the humic acids-fulvic acids
ratio is 0.3—0.7. Total N content is high, and the C: N ratio is as a rule
over 20. The cation exchange capacity is 30—40 meq;100 gm soil in
Al horizon and decreases with depth. The migration of sesquioxides
from Al horizon and their accumulation in Bir horizon is noted. The
soil reaction is strongly acid : pH = 4.3—4.9 in A0, 3.8—4.7 in Al ; it
sometimes decreases slightly in the first part of Bir horizon, then
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gradually increases with depth, attaining 4.5—5. Base saturation varies
between 10 and 459 in Al and 20—259% in Bir horizon; it then
gradually increases to 40—509, at the boundary with the parent ma-
terial, when the latter is not acid.

Under grass vegetation, Podzolic Brown soils grade into soils
similar morphologically to Humus-Silicate soils intergrading to Iron-Hu-
mus Podzols.

Iron-Humus Podzols. These mountain soils are characteristic of

the upper part of the spruce forest level and Pinus montana level. They
occur under Picea excelsa forests with a ground cover of Ericaceae (Vac-
cinium myrtillus, V. vitis-idaea, Brukenthalia spiculifolia) or moss (Poly-
trichum, Sphagnum etc.), and under associations of Pinus montana, Loi-
seleuria procumbens and Rhododendron kotschyi.

They occur on the ridges or gentle slopes of the mountains, at
elevations of 1,800—2,300 m, on acid and permeable rocks (granites,
gneiss, sandstones, conglomerates ete.). On acid rocks and under micro-
climatic conditions of humidity and shade, they also occur at lower
elevations — up to 1,500 m or even 1,000 m. — under beech or mixed
forests with an Ericaceae ground cover.

In the level of Picea excelsa forests, Iron-Humus Podzols develop
locally among Acid Brown soils and Podzolic Brown soils (see legerid,
No. 49). In the level of Pinus montana associations, Iron-Humus Pod-
zols are associated with Podzolic Brown soils (see legend, No. 50), the
former predominating. .

Iron-Humus Podzols are very acid soils, characterized by the for-
mation &nd’ accumulation of raw humus, and by advanced destruction
of primary silicates and migration of the decomposition products together
with humic acids. The profile is of A0—Al—A2—Birh—C type, with
clearly differentiated genetic horizons. On the soil surface“there is either
a cover of Vaccinium or Sphagnum, or a cover of spruce needles. The
profile has the following morphologic features :

AQ horizon, 3 to 7 am thick ; very dark brown or very dark grey ;
raw humus predominates.

A1l horizon, 5 to 15 em thick (sometimes reunited with A0); dark
brown, very dark brown, or very dark greyish brown
(7.5YR 3/2, 10YR 2—3/2) ; massive ; some rock frag-
ments ; much raw humus and moder; abrupt boun-
dary.

A2 horizon, 8 to 15 em thick (sometimes thicker or thinner); grey
(10YR 5—4/1) when moist, light grey (10YR 6—7/1)



when dry ; massive (single grain) ; rare rock fragments ;
abrupt boundary.

B21lirh horizon, 3 to 8 m thick; dark reddish brown (5YR 3/2—4);
massive ; more frequent rock fragments ; gradual boun-
dary.

B22irh horizon, 6 to 20 cm thick ; dark reddish brown, gradually be-
coming downwards brown (7.5YR 4/4) or yellowish
brown (10YR 4—5/4) when moist, strong brown or
reddish yellow (7.5YR 5—6/6) when dry; massive;
more and more frequent rock fragments.

BC horizon, occurs at 30—70 om depth; yellowish brown ; rock
fragments predominate.

Iron-Humus Podzols are sandy to sandy-loamy. The humus content
is 12—259, in Al and only 1—59, in A2 horizon ; in B2lirh the humus
content increases to 5—159, and rapidly decreases downward. In the
composition of the hwmus, fulvic acids predominate (the humic acids :
fulvic acids ratio is 0.3—0.7). The total N content is 0.2—0.6% in Al
horizon. The C : N ratio is 18—30 in Al and generally higher in B2lirh.
The cation exchange capacity wvaries very much in the profile:
60—70 meq 100 gm soil in A0, 25—60 meq in Al, 6—20 meq
in A2; it increases up to 50 meq ‘in B2lirh and then decreases to
5—15 meq/100 gm soil in BC horizon. pH wvalues and ‘degree of base sa-
turation (V) likewise vary very much in the profile: in A0 horizon,
pH = 3.7—46 and V = 209, ; in Al, pH = 3.9—4.4 and V = 13—259, ;
in A2, pH = 4.1—4.5 and V = 6—109%, ; in B2lirh, pH = 4.4—5 and
V = 13—309%, ; in B22irh horizon the wvalues increase slightly. There
is an accentuated accumulation of free sesquioxides in B2lirh.

Apart from Iron-Humus Podzols, Iron Podzols and Peaty Pod-
zols also occur. The former contain much less humus in B2lir horizon,
that takes on a more intense reddish tint; they occur on slopes under
Picea excelsa forests. The latter have a well developed peaty horizon
under a ground cover of moss (Sphagnum, Thuidium or Polytrichum,);
they are the most acid and the poorest of the Iron-Humus Podzols.

Iron-Humus Podzols likewise develop under grass; High-Humic
Iron-Humus Podzols, in which A2 horizon is invaded by humus, occur
especially under Nardus stricta.

Alpine Meadow Humus-Silicate Soils. These soils are characteristic

of grasslands with Carex curvula in the upper Alpine level. They occur
at over 2,400 m elevation, in general on steep slopes, predominantly
facing north and west ; in some places, in glacial cirques, they also occur
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at lower elevations. They have developed from varied rocks : sardstones;.

conglomerates, different crystalline schists and eruptive rocks.

They are associated with Humus-Silicate soils, intergrading to
Iron-Humus Podzols (see legend, No. 51), the later predominating.

Alpine Meadow Humus-Silicate soils are very acid soils, rich in.
humus. Their profile is of the A—AC—C type, slightly differentiated,.
and with the following morphologic features :

‘A0 (or All) homzon 5—6 cm thick ; root mat with littlle mineral material.
(generally fine sand, brought by the wind from rocky
lands).

Al horizon, 12—15 cm thick ; very dark greyish brown (10YR 3/2) ;:
sand or loamy-sand ; single grain ; loose; clear boun--
dary.

AC horizon, 10—15 cm thick ; brown (10YR 4/3) ; sand with more
and more frequent rock fragments; abrupt boundary.

C horizon, more or less weathered compact rock, occurs generally
at 30—35 em depth.

Al horizon contains up to 30—409, organic matter (humic sub-
stances and intermediate products of plant decay). Humus, especially
in the transition horizon, appears in the form of a dark coloured powder,
easily detachable from the mineral particles. In AC horizon, the humus
content still is 109,. The total N content is 0.9—19, ; the C:N ratio
is as a rule over 20. The cation exchange capacity is about
30—50 meq/100 gm soil in Al and 10 meq in AC horizon. The pH
value is approximately 4 and sometimes lower in AC horizon (when
the parent material is acid). Degree of base saturation is about 109
in A horizon ; in soils formed on acid rocks it decreases to 4—59, in
AC horizon, and on bbasic rocks it increases up to 70—857,.

‘ Alpine Meadow Humus-Silicate Soils intergrading to Iron-Humus
Podzols. These soils, also called Alpine Meadow Brown soils, are charac-~
teristic of Carex curvula grasslands of the ‘Alpine level. In contrast te
the previously described soils, they occur on gentle slopes or platfonmb,
at elevations of over 2,300 m. They develop on varied, acid or basic
rocks: conglomerates, sandstones, crystalline rocks.

" In comparison to Alpine Meadow Humus-Silicate soils their profile,
in which a B2ir horizon with accumulation of sesquioxides occurs, has
the following general morphologic features :

A0 horizon, 4—7 cm thick; organic mat or dark greyish brown

coloured rhizomes ; abrupt boundary.

Al horizon, 12—25 cm thick; very dark greyish brown loa.my

sand or sandy loam, with rock fragmerits; massive ;
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sand grains without colloidal coatings (mainly in the
lower part of the hwrizun) ; ¢lear boundary.

B2ir horizon, 20—35 cm thick; reddish brown, sometimes darker
or yellowish ; loamy sand with many rock fragments;
massive ; clear boundary.

BC horizon, 10—15 cm thick; yellowish brown ; rock fragments
predominate ; abrupt boundary.

C horizon, compact rock, occurs at 50—80 cm.

The humus content of moder type is 15—409, in A0, with a high
C : N ratio (the total N content being 0.5—0.89,) ; in Al horizon the humus
content is 10—259, and in B2ir horizon, 3—7Y.

Cation exchange capacity is about 20—45 meq/100 gm soil in the
upper horizon. pH is equal to 4.2—4.8 in A0 and does not exceed 5 down
to B2ir horizon when the parent material is basic. Base saturation in A(:
is 20—309,, decreases in Al to 10—159% and gradually increases in
B2ir horizon according to the nature of the parent material.
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