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The present knowledge of trace elements in soils is inadequate, particu-
larly in relation to some of them. It refers also to soils in Poland chiefly
those formed from silt deposits.

This paper deals with investigations on the total content of 7 trace
elements: Mn, Cu, Ni, Ba, Sr, V, Cr which occur in soils formed from diffe-
rent silt deposits of the Pogérze Karpackie (Carpathian foot-hills) and the
Przedgérze Karpackie (land belt adjacent to them).

For the investigations 9 soil profiles representing different soil units,
mather rocks and different ways of utilization were taken into considera-
tion. Profiles No. 1, 2 and 3 come from loess area of the Przedgérze Kar-
packie. They bear the features of soils occuring in this regions, v.z.:
shallow chernozems, proper brown and pseudopodzolic soils.

The other profiles come from the Pogérze Karpackie. Profiles No. 7, 8
and 9 represent the most common soils in this area: the pseudopodzolic
pseudogley soils and brown acid soils. Their mather rocks are silt deposits
of a considerable depth derived mainly from weathered siltstone and
shales of the Carpathian flish. Those rocks differ from loess by greater
conten of particles below 0.02 mm and by the absence of CaCO; [12].

Profiles No. 4, 5 and 6 represent soils formed from loess-like deposits.
Those deposits are scarce here and they occur on the edges of river valleys.
They are supposed to be terraces of river origin. From those deposits
brown soils in varies development stages (proper and leached) were
build up.

There were two purposes in choosing the above soils and their mather
rocks; the one was to determine the total trace element content and the
other —to find out if there did not occur any distinct quantitative dif-
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ference in the minor element amount in rocks of different origin. In the
latter case the content of any trace element could be a genetic factor of
silt deposits in the area investigated. It would have then practical value
because there are still considerable difficulties in identification of the
rocks mentioned.

METHODS

Besides the basic investigations, i.e. those concerning the content of
the particular trace elements, auxiliary determinations were carried out
on the collected material; they are: mechanical composition accomplished
after Bouyoucos areometric method modified by Cassagrande and Pro-
szynski (sand was separated in sieves), reaction determined electrometri-
cally in 1 N KCl, CaCO; estimated with Scheibler apparatus, and humus
done with KMnO, method.

Trace elements were determined with spectral emission analysis
method modified by J. Glinski and co-workers [2, 3, 4]. A pulverized
soil sample was introduced into the excitation source with sifting method
and it was excited in an alternating intermittent current arc activated by
a spark. For the quantitative determination of the elements examined
3 additions method was used. The estimation were carried out by Large
Hilger spectrograph.

DISCUSSION

The results of auxiliary determinations have been shown in Tab. 1, tho-
se of microelement analysis—in Tab. 2. The analysis of mechanical
composition have been given partly, i.e. only the fraction below 0.02 mm
and that below 0.002 mm. In Table 2, beside the trace element content,
also the so-called concentration index calculated for each element has
been given.

Manganese. In soils formed from various silt deposits manganese
content oscillates within broad limits — from 390 to 1065 ppm. In parent
rocks (loess, loess-like deposits, silt deposits of weathered origin) manga-
nese occurs in close concentrations the mean value of which is 602 ppm.
The concentration index indicates an accumulation of this element in
upper horizons of soil profiles. A particularly big manganese concentration
was found in profile 9, where the concentration index in horizons A, A4;
and B reached its value as high as 2.56. No distinct regularity in mangane-
se occurrence was found in relation to soil type, kind or soil utilization.
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Copper. The amount of copper found in the soils investigated was
14.5—36.2 ppm. Its greatest quantity was found in chernozem (the avera-
ge 28.1) and in profile 9 of pseudopodzolic pseudogley soil (the average
28.0). A distinet accumulation of this element can be noticed in horizons
B of pseudopodzolic soils and in horizons (B) of brown leached soils. In
chernozem and in brown loess-like soil horizon A4, contains the greatest
amount of copper. Similarly as in the case of manganese no relation
between copper amount and te soil type, kind or soiu utilization was found.

Nickel Nickel content in soils of Pogorze Karpackie ranges from
16 to 40 ppm. The amount of nickel increases with the depth of soil profile.
The concentration index of nickel, with the exception of chernozem, is
smaller than 1. The greatest amount of this element is contained in parent
rock the average of which is 30 ppm.

Vanadium. The amount of this element in examined profiles is
32—110 ppm. It appears mostly in parent rock and hence the concentra-
tion index in upper soil horizons is generally equal or smaller than 1.

Strontium. Strontium content oscillates in the soils examined
within broad limits — from 24 up to 300 ppm. It is characteristic that
a great strontium content is connected with CaCO; occurence. Hence in
loess and loess-like rocks the amount of strontium axceeds 100 ppm co-
ming to 300 ppm. In silt deposits of weathered origin strontium content is
on average only 43 ppm. In non-calcareous soil horizons, in all examined
profiles strontium content is rather small and little differentiated. It is
comprised within the limits of 24—67 ppm. This results from the fact that
SrCO; is more readily dissolved than CaCOj; and it undergoes more easily
leaching into the depth of the soil profile.

Barium. Barium occurs in 9 profiles of silt soils at concentrations
of 80—415 ppm (the average 153 ppm). In contrast with strontium there
can be noticed an accumulation of this element in upper horizons.

Chromium. Chromium oscillates within the limits of 21—61 ppm.
Chromium concentration index in horizons A; of soils formed from loess
and loess-like deposits, except profile No. 2, is higher than 1. In soils for-
med from silt deposits of weathered origin this index is in the limits of
0.6—0.8. In all examined soils, however, chromium accumulation can be
noticed in horizons A/C, B and (B).

The quantities of the trace elements found in the examined soils
formed from silt deposits are close to those given for similar soils in Po-
land by Glinski [5], Piotrowska [9,10] and Piszczek [11].



Table 1
Some properties of soils
Fraction
Soil in ¢
Frofile Locality Soil Parent utiliza- | Horizon Pepth Humus PH CaCoy
rock tion in cm % in ¥C1 %
l=<0.02 |<0.002
mm o
1 2 3 4 5 6 7 8 9 10 11 12
1 Radymno Chernozem Loess Arable A 5-15 3.72 6.5 0 38 9
(Region Jarosiaw)
A/C 42-50 6.6 0 39 13
C; 15-85 7.5 1.2 38 8
¢y ~ 200 1.1 11,2 33 9
2 Wysoka Brown Loess Arable A 5-15 2.09 5.5 0 36 8
(Region tarcut) .
(By) 50-40 5.7 0 42 15
(B) 140-150 5.2 0 32 12
(B3) 240-250 5.3 0 34 12
c ~ 400 1.5 7.5 36 11
3 Przybyszéwka Pseudopod- Loess Arable A 5-15 2.15 4.9 0 36 3
(Region Rzeszéw) zolic
A3 20-30 5.0 0 40 1o
B 70-80 4.7 0 43 16
) ~ 250 4.8 0 40 15
C, ~ 350 7.1 9.7 32 12
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c.d, table 1

1 2 3 4 5 6 7 8 9 10 11 12

4 Babice Brown Loess-like Soddy A 5-15 5.84 6.7 0 26 9
i ds it

(Region Przemyél) eposi (B) 350-40 5.7 0 27 8

¢y ~ 400 1.4 12,3 21 11

Cy ~ 550 1.5 9.8 28 8

5 Rzuchéw Leached Loess-1like Soddy 4y 0-10 3.95 5.3 0 29 8
egion Tarnéw brown deposit

(e ) P (8) 30-40 3.8 0 33 15

¢ ~ 150 1.3 1.5 31 9

6 Skrzyszéw - Loess-like - ¢y ~ 450 - 1.7 6.8 34 13
BRegion Tarné d it

(Region Tarnéw) eposi , ~ 600 7.7 5.7 27 9

7 Bochaia Brown acid 8ilt Soddy 4 5-15 1.98 4.6 0 34 12
(Region Bochnia) deposit

(B) 30-40 4.9 0 41 14

c 150-170 5.1 0 40 14

8 taczki Kucharskie Pseudopod- Silt Arable 4 5-15 2.60 5.6 0 31 1o

(Region Dgbica) zolic deposit . .

pseudogley Aj 20-30 5.5 0 39 8

B 40-50 5.4 0 47 14

CG ~ 200 6.0 0 38 13

9 Tomice Pseudopod- Silt Arable Ay 5-15 2.62 5.9 V] 43 11
(Region Wadowice) zolic deposit

pseudogley Ay 25-40 5.3 0 44 1

B 60-70 3.7 0 46 17

02 ~~ 600 4.6 0 54 22
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Trace elements

Ni
No Depth ) Un Cu
Profile egm Horizon 1 2 1 2 1 2

1 5-15 4 715 1.26 32.5 1.91 26 1.44
40-50 A/C 620 1.01 26.5 1.56 35 1.94
75-85 ¢y 615 - 17.0 - 18 -

~ 200 Cy €85 - 20.5 - 32 -

2 5-15 4y 520 0.81 11.5 0.57 18 0.75

30-40 (Bl) 815 1.27 21.0 1.05 30 1.2
140-150 (32) 502 0.78 22.5 1.12 22 0.92
240-250 (Bj) 675 1.05 24.5 1.22 35 1.46
~ 400 c 641 - 20.0 - 24 -

3 5-15 4 1065 1.64 16.0 0.71 18 0.75
20-30 Az 685 1.05 16.5 0.75 18 0.7
70-80 B 79 1.22 21.5 1.22 27 1,12
~ 250 Cy 650 - 22.5 - 24 -
~ 350 Cy 430 - 18.0 - 22 -

4 5-15 4 105 1.02 19.5 1.08 35 1.00
30-40 (B) 3% 0.56 14.5 0.80 25 0.71
~ 400 Cy 690 - 18.0 - 35 -
~ 550 Ca 530 - 23.5 - 28 -

5 0-10 4 640 1.06 16.5 0.85 21 0.62
30-40 (B) 485 0.80 23.0 1.18 32 0.%4
~ 150 c 605 - 19.5 - 34 -

6 ~ 450 Cy 505 - 15.0 - 26 -
~ 600 Cy 665 - 17.0 - 27 -

7 5-15 & 460 0.50 17.5 0.69 16 0.53
30-40 (B) 595 0.65 17.5 0.69 26 0.87
150-170 c 920 - 25.5 - 30 -

g 5-15 4 695 1.62 20.5 1.28 18 0.58
20-30 Az 510 1.19 20.5 1.28 22 0.71
40-50 B 455 1.06 23.0 1.44 29 0.93

~ 200 CcG 430 - 16.0 - 31 -

9 5-15 4 1050 2,57 30.5 0.85 20 0.50
25-40 43 1025 2.56 16.5 0.46 20 0.50
60-70 B 1020 2.55 28.0 0.78 27 0.67

~ 600 ¢, 400 - 36.0 - 40 -

1 - Total emount of trace elements in ppm
2 - Concentration index = ratio of the total trace element content in the soil sample to its



Trace elements content

Table 2
content in soils
Sr Cr

1 2 1 2 1 2 1 2
40 0.89 25 0.22 110 0.73 33 1.32
51 1.13 51 0.45 225 1.50 54 2.16
45 - 114 - 150 - 25 -

50 - 300 - " 106 - 37 -

32 0.63 26 0.16 152 1.31 23 0.60
66 1.29 24 0.14 167 1.44 57 1.50
49 0.96 46 0.27 136 1.17 25 0.66
18 1.53 40 0.24 175 1.51 38 1.00
51 - 167 - 116 - 38 -
49 1.00 66 0.61 170 1.17 38 1.03
51 1.04 38 0.36 1€2 1.22 38 1.03
I 1.07 48 0.40 170 1.17 6l 1.69
49 - 48 0.40 145 - 38 -

75 - 106 - 92 - 26 -
68 1.26 40 0.20 137 1.63 27 1.69
52 0.96 50 0.25 207 1.26 25 1.56
54 - 200 - 84 - 16 -
56 - 176 - 106 - 25 -
47 0.82 36 0.29 110 1.37 37 1.85
60 1.05 35 0.28 145 1.81 41 2.05
57 - 125 - 80 - 20 -
53 - 83 - 82 - 25 -
47 - 136 - 160 - 31 -
43 0.52 40 3.77 140 0.76 21 0.64
51 0.62 35 0.67 102 0.55 29 0.88
82 - 52 - 187 - 33 -
53 1.06 32 0.83 134 0.82 25 0.86
50 1.00 41 0.68 208 0.78 24 0.83
65 1.30 28 0.78 162 0.64 39 1.30
50 - 36 - 170 - 29 -
65 0.90 67 1.59 172 1.23 31 0.86
52 0.72 36 0.86 160 1.14 32 0.89
110 1.53 71 1.69 415 2.96 46 1.28
72 - 42 - 140 - 36 -

content in the mether rock
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The comparison of results concerning similar soils quoted in foreign
literature [1, 6, 7, 8] points to a low Sr and Ba concentration both in
parent rocks and in soils formed from them, though Ba : Sr ratio is similar
[3—171.

Generalizing the investigation results it can be found that with regard
to Mn, Cu, Ni, V, Ba and Sr content there are no greater differences
between loess, loess-like and silt deposits of weathered origin. This homo-
genity may be caused by big share of flish material in loess material.
Only Sr a great concentration of which is connected with the presence
of CaCQOj; distinguishes loess and loess-like deposits from silt ones of
weathered origin. There were not also found either distinct differences in
trace element content between types and subtypes of soils examined or in
soils variously utilized (cultivation, turfing).

Some regularities and differences, however, can be noticed in the
distribution of the particular trace elements in soil profiles. In the soils
examined some accumulation of Mn is conspicious in horizon A4;, though
soils usually contain more Mn than their parent rocks. Cu behaves simi-
larly in chernozem and in brown loess-like soil. Cu accumulation becomes
particularly distinct in horizons B of pseudopodzolic soils and in horizons
(B) of brown leached ones and that of Cr horizons 4/C, B and (B) of all
examined soils. The sill rocks examined, in comparison with soils, contain
more Ni and V and loess and loess-like deposits — much Sr.
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J. GLINSKI, J. MELKE, S. UZIAK

LES MICROELEMENTS DANS LES SOLS LIMONEUX DE LA REGION
SUBCARPATHIQUE

Chaire de Pédologie de la Haute Ecole d’Agriculture et de la Chaire de Pédologie de 1'Université
du nom de Marie Curie-Sktodowska a Lublin

Résumeé

On examina par l’analyse spectrale d’émission la teneur générale en 7 micro-
élements notamment: Mn, Cu, Ni, V, Sr, Ba et Cr dans des sols d’un stade de
développement différent, formés de différentes formations limoneux des Regions
Avant et Subcarpathiques. On constata qu’il n’y a pas de différences plus prononcées
de teneur en éléments sus-mentionnés, a l’exception de Sr entre les loess, les
formations des loess et les formations limoneux provenantes de décomposition
ainsi qu’entre les différents types et subtypes des sols. Par contre on remarque
certaines regularités et certaines différences dans la distribution des microéléments
particuliers dans les profile des sols.

J. GLINSKI, J. MELKE, S. UZIAK

SPURENELEMENTE IN DEN STAUBIGEN BODEN
DES KARPATEN-VORGEBIRGES

Lehrstuhl fiir Bodenkunde der Landwirtschaftlichen Hochschule und Lehrstuhl fiir Bodenkunde
der M. Curie-Skiodowska — Universitdt in Lublin

Zusammenfassung

Mittels der Emissions-Spektralanalyse wurde der Gesamtgehalt von 7 Spuren-
elementen, und zwar: Mn, Cu, Ni, V, Sr, Ba und Cr, in den aus verschiedenen

6 Roczniki gleboznawcze
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Staubformationen des Karpaten-Vorland und Vorgebires gebildeten Boden, in
ihrer verschiedenen Entwicklungsphasen, bestimmt. Es wurde festgestellt, dass es im
Gehalt der obengenannten Elemente, mit Ausnahme von Sr, zwischen den Loss-
béden, 16ssihnlichen Ablagerungen und Verwitterungs-Staubkornigenformationen
sowie zwischen den Typen und Untertypen dieser Boden keine wesentlichen Unter-
schiede gibt. Dagegen waren manche Regelmissigkeiten und Differenzen in der
Verteilung einzelner Spurenelemente in den Bodenprofilen beobachtet.

J. GLINSKI, J. MELKE, S. UZIAK

MIKROELEMENTY W GLEBACH PYLOWYCH PODKARFACIA

Katedra Gleboznawstwa WSR, Lublin
Katedra Gleboznawstwa Uniwersytetu Marii Curie-Skiodowskiej, Lublin

Streszczenie

Zbadano za pomocg spektralnej analizy emisyjnej ogélng zawarto$¢ 7 mikro-
elementéw, a mianowicie: Mn, Cu, Ni, V, Sr, Ba i Cr w glebach réznego stadium
rozwojowego, wytworzonych z réznych utworéw pylowych Przedgoérza oraz Pogérza
Karpackiego. Stwierdzono, ze nie ma wigkszych réznic w zawarto$ci wymienionych
pierwiastkéow z wyjgtkiem Sr, pomiedzy lessami, utworami lessowatymi i utworami
pylowymi wietrzeniowego pochodzenia, jak réwniez miedzy typami i podtypami
gleb. Zauwazono natomiast pewne prawidlowo$ci oraz roéznice w rozmieszczeniu
poszczegbélnych mikroelementéw w profilach glebowych.

U. TIMHBCKMU, M. MEJBKE, C. ¥3K

MMKPOSQJEMEHTEI B IIBIJIEBATEIX IIOYBAX IIPUKAPIIATDS

Kadenpa ITouBoBeneHus Beiciueli CenbCKOXO03AMCTBEHHOM IIIKONbI
Kadenpa ITouBoBemeHUs YHMBepcurera MM. Mapuy Kiopu-CKJIOZOBCKOI1, JIIOGIMH

PezwomMme

C nOMOLLBIO CIIEKTPAJIbHOTO aHaMM3a ONpedesaiM copepzkaHue 7 MMKPO3JIEeMEH-
TOB, a uMeHHO: Mn, Cu, Ni, V, Sr, Ba 11 Cr, B nouBax pasJM4HO}) CTaAMUM Pa3BUTUSA,
00pa30BaBIUNXCA M3 Pa3HbIX NbLIeBaThIX OTJ0xKeHuit Kapnarckoro Ilpearopea. Ycra-
HOBJIEHO OTCYTCTBMe OoJsiee 3aMeTHBIX pPa3HMI] E COAEpPKaHMM Ha3BaHHBIX 3JI€MEeH-
TOB, 3a MCKJIIOYEHMEeM Sr, MEKJy JéccamMy, JIECCOBUIHBLIMM OTJIOXKEHUAMM ¥ HblIeBa-
ThIMJI 00pa30BaHMAMM IIPOAYKTOB BBLIBETPMBAHMS, a TaKiKe DPa3HUL] MEXAY IIOYBEH-
HbIMM THUIIAMM W TOATUIIAMU. OTMmevaroTcs OQHAKO HCGKOTOpPbI€ 3aKOHOMEPHOCTU
¥ pa3iMuusa B PacnpefesieHny OTAEJNbHBIX MMKDOSJEMEHTOB B NOYBEHHBIX NPOMUIAX.



