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In 1943 the pedologic survey of an area situated between the 
Danube and Tisza was allotted to us. The area is shown on following 
sheets (1 : 25.000) : Akasztó-Bugac W-Bugac E-Kiskunfélegyháza and 
Kiskőrös-Soltvadkert-Jászszentlászló-Pusztaszer occupying a transversal 
zone between the two streams. We could examine a transversal section 
from the Tisza almost till the Danube.

The studied area is covered by pleistocene and holocene formations. 
About the Hungarian pleistocene different opinions are existing. Cholnoky 
and the scientists specialized in spelaeological palaeontology suppose one 
single glacial period (monoglacialists) on the other hand, Scherf points 
out, that the polyglacial scheme established by Penck and Briickner is 
documented on the Hungarian Plain by following succession of sediments:

Blue clay
Former dune sand without lime
Loess sand reaching to real loess
Dune sand with lime
Interglacial period between Ist and IInd Wiirm and
IInd Wiirm glacial period
IIIrd Wiirm glacial period
Holocene.

According to this opinion, loesses of the area were deposited during 
the (IIIrd Wiirm) glacial period, overlying sandy deposits (of similarly 
IIIrd Wiirm age) with gradual transition.
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It is an interesting fact that greater settlements are situated on 
loess-belts as Kiskőrös, Kiskunfélegyháza, Szánk, Kiskunmajsa, Kis
kunhalas. The ancestors of the inhabitants of Kiskunfélegyháza were 
primarily settled down by the Austrian authorities on the sandy area 
around »Ferenc-tanyák«. They moved later to the actual occupied 
locality. On the loess-belts people found fertile soil and protection 
from floods.

The loess is overlain by a 50— 80 centimeter thick layer of humus 
showing 8— 8-5 pH. The loess contains 20— 25 per cent lime, the humus 
somewhat less. The soil has a great permeability and very good fertility. 
Loesses on the western shore of »Vörös mocsár« (Red Swamp) are by  
exception covered only by a 30— 40 centimeter thick, humus layer. 
But these are not real loesses, their holocene age being indicated by  
fossils collected by Siimeghy.

Scherf declares that the pleistocene climate of the Hungarian 
Plain (moderate, humid in interglacial periods, cold, arid in glacial 
periods) did not allow the removal of bases in solution, especially not 
in loesses. We observed the downward migration of lime and accumu
lation of it beneath -the humus layer. In an extreme case a loess soil 
was found over 600 acres. Its uppermost 20 centimeter layer showed 
neutral reaction (Ph : 6-9— 7) lime being eluviated almost entirely 
from the upper strata. Corresponding soils can be found only among 
the Transdanubian loess-soils. Such a far advanced eluviation of bases 
was until now on the Hungarian Plain nowhere observed. It was effected 
by preexistent forests and not by climate.

SAND-SOILS.

The loess and the lower IIIrd Würm sand was covered by a cons- 
' picously different sand in an arid, boreal period of the holocene. This 

is the widespread dune-sand of the Danube-Tisza region. Peculiar 
studies on the morphology of the dune-sand were made by Cholnoky, 
Scherf and Kádár. Sand is arranged in longitudinal ridges separated 
by furrows. The ridges showing divergence from Budapest like radii 
of theS— SE sector. On the surveyed area their trend is nearly parallel 
to the NW — SE direction. A few ridges have a different position.

After Cholnoky these ridges were produced by aeolic effects but 
they do not coincide with the actually prevailing wind directions. 
B y Scherf and Siimeghy these are held for shore dunes along hurried 
streambeds characterised by blue clay deposits. Reliability of this later
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supposition is sustained by our observations, that in the northern 
part of the area, near to the former Danube-bed, fine gravels occur 
on the sand-ridges. The dunes might have been modified by actual 
winds.

On the sand-ridges stratification was observed. Schafarzik’s sup
position, that this is a sign of fluvial deposition, nr'ght be erroneous, 
as beddig is parallel with the surface. Kádár’s hypothesis is also un
probable : rain had cemented the ridge-surface before getting covered 
by a new deposit. More probably the stripes were due to lime-removal, 
level of the precipitation migrating parallel with the growing surface. 
On the side of ridges partly demolished by the wind, these limy stripes 
appear clearly.

Sands are generally limy. On patches, poor in lime sands from 
the base of the loess (of IIIrd Würm) crops out.

Humus layers were found in 80— 160 centimeter depth, sometimes 
2— 3 of them in the same profil. These are documents of humid intervals 
during which sand was bound as vegetation developed.

ALKALI SOILS (»SZIK« SOILS).

Originating factors of alkali soils were discussed by different authors. 
Hungarian alkali soils are divided in two typ e s: the structureless 
solontshaks and the solonetz soils of columnar structure. According to 
’Sigmond, evolution of alkali soils with acid upper layer depends on 
cationic eluviation. Scherf denies the possibility of eluviation and 
holds the upper acid layer for a holocene muddy cover.

Among limy-sodic alkali soils two kinds may be distinguished 
sharply: alkali soils of sandy parent material and those between loess- 
belts.

The first ones, salty alkali soils in ’Sigmond’s terminology, appear 
in drained lake-basins, which contained saltwater.

The depressions between loess-belts are covered always with alkali 
soil. Their parent material is called silt or loess transported by water 
or swamp-loess. Horusitzky sen. and Scherf ascribe it to loess shed in 
swamps during the loess-forming period. Siimeghy relates alluvia pro
duced by water transport of real loesses. Without settling the question, 
we point out, that these sediments show a petrographic a similarity to 
real loesses.

As a key of the formation of soda (or mixture of alkali carbonates) 
the reaction of soda-forming (after Hilgard) is accepted by Scherf.
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Soils may be characterized by Ba-ratios, having clay-ingredients of 
montmorrillonite, mica or kaolinite type. This method was applied 
with some simplifications to Hungarian soils. Infortunately, results of 
these experiments are at present inaccessible, excepted five measure
ments. Ratios of two alkali soils indicate montmorrillonite and those 
of three other depressions, where alkalization fails other clay minerals.

If alkalization is due to the soil composition, alkaline soils might 
show different absorption energy by binding Na-ion like other kinds 
of soils. If an alkaline and a non-alkaline soil is converted to NH4-soil 
and leached with a mixture of Na-K solutions, the originally alkali 
soil will show greater adherence of Na-ions.

io grams of soil sample previously treated with H 2Oa solution, 
were put in a modified Schachtschabel filter tube and leached with 
250 cubic centimeter ammoniumacetate solution, that is, transformed 
to NH4-soil. Thereafter the soil was washed with distilled alcohol (of pH 7) 
and leached with a mixture of NaCl and KC1. Than 250 cubic centi
meter Ca0 2 solution was poured into the tube and K and Na deter
mined quantitatively in the filtrate by Piper respectively modified 
uranylacetate methods. From the obtained figures the N a-K  ratio was 
counted. Na-ratio of the now-alkabne soil was 13 per cent, that of 
the alkaline soil of montmorrillonite type 43 per cent.

This theory is in full accordance with X  -ray, chemical and physical 
investigations of the last years. Interplanar spacings of different clay 
minerals were determined by X-ray methods :

Kaolinite .................  2— 3 A. U.
P yrophyllite.............  2— 3 »
H alloysite.................  2 »
Mica .........................  2 »

Quartz .................  2 A. U.
Montmorrillonite .. 8— 20 »
Graphite ..............  4 »
Gelatine........... . 11— 16 »

Ion diameters counted from crystal lattices after Goldschmidt :

Na . . . .......  0-98 A. U. Ca . . .........  1-06 A. U.
K ........ ........ i -33 » Mg ... O 00

Hydratations numbers after Riesenfeld

Na .. . . . .  66 mol. H 20 Ca. .. . . . 2-14 mol. H 20

K ....... . . .  17 » Mg •• . . 2-20 »

Diameters of hydrated ions counted from above data :

Na .............  7 Á..U. C a . . . . .............  2 Á. U.
K ....... .............  3 » Mg .. .............  2 »
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Based on this equation: 2NaCl +  CaF0 3 =  Na2C0 3+CaCl2 following 
conditions are supposed to be necessary to alkalization (by Scherf) :

1. A  pleistocene sedimentary material with lime.
2. Alkali-rich ground-water.
3. Poorly drained basins of blue clay.

Our opinion thereabout is that mere the presence of CaC0 3 and 
NaCl do not effect soda-production. There to a special behavior of the 
soil colloid viz. content of montmorrillonite is indispensable. The pro
duction of soda is highly influenced by the character of the adsorbent. 
As shown by recent investigations, Na-ions are bound within the ad
sorption complex between its lattice-planes.

What is adsorption complex? Our present knowledge thereabout 
may be summarized as follows: The soils has organic and inorganic 
components

I. Organic components:

1. Amorph humus.1
2. Colloidal films around inorganic grains.
3. Crystallized humus.

II. Inorganic components :

1. Clay minerals (of type montmorrillonite, kaolinite, halloy- 
side), feldspar, mica, quartz.

2. Ores, carbonates, sulphates.
3. Inorganic colloids of Fe an A1 hydroxides.

Adsorption is influenced only by clay minerals and humus. We 
consider that alkalization of the soil is effected by montmorrillonite. 
Soils of the montmorillonite type are apt to alkalization, others not 
at all.

ARGUMENTS ARE DISCUSSED BELOW.

Schachtschabel established a method for characterizing clay minerals 
of the soil. Samples deprived of humus content by H 20 2 solution were 
leached with the mixture of normal solutions of BaCl2 and MgCi2. 
Ratio of Ba and Mg in the total loss of cation of the mixture due to 
base-exchange of the soil is expressed in percents. Figures of mont
morrillonite, halloysite, mica and kaolinite were determined by him. 
Ba-ratios differ perceptibly : montmorrillonite 62 per cent.

kaolinite 40 » »


