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The present knowledge of trace elem ents in soils is inadequate, particu ­
larly  in relation to some of them . It refers also to soils in Poland chiefly 
those form ed from  silt deposits.

This paper deals w ith  investigations on the to ta l content of 7 trace 
elem ents: Mn, Cu, Ni, Ba, Sr, V, Cr which occur in soils form ed from  diffe­
ren t silt deposits of the Pogórze Karpackie (Carpathian foot-hills) and the 
Przedgórze K arpackie (land belt adjacent to them).

For the investigations 9 soil profiles representing d ifferent soil units, 
m ather rocks and d ifferen t ways of utilization were taken into considera­
tion. Profiles No. 1, 2 and 3 come from  loess area of the Przedgórze K ar­
packie. They bear the features of soils occuring in this regions, v.z.: 
shallow chernozems, proper brow n and pseudopodzolic soils.

The other profiles come from  the Pogórze Karpackie. Profiles No. 7, 8 
and 9 represent the most common soils in this area: the pseudopodzolic 
pseudogley soils and brow n acid soils. Their m ather rocks are silt deposits 
of a considerable depth derived m ainly from  w eathered siltstone and 
shales of the C arpathian flish. Those rocks d iffer from  loess by greater 
con ten  of particles below 0.02 m m  and by the absence of C aC 03 [12].

Profiles No. 4, 5 and 6 represent soils form ed 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 
brow n soils in varies developm ent stages (proper and leached) were 
build up.

There were two purposes in choosing the above soils and their m ather 
rocks; the one was to determ ine the to ta l trace elem ent content and the 
other — to find out if there  did not occur any distinct quan tita tive  dif­
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ference in the m inor elem ent am ount in rocks of d ifferen t origin. In the 
la tte r  case the content of any trace elem ent 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 m entioned.

METHODS

Besides the basic investigations, i.e. those concerning the content of 
the particu lar trace elem ents, aux iliary  determ inations were carried out 
on the collected m aterial; they are: m echanical composition accomplished 
after Bouyoucos areom etric m ethod modified by Cassagrande and P ró ­
szyński (sand was separated  in sieves), reaction determ ined electrom etri- 
cally in 1 N KC1, C aC 03 estim ated w ith Scheibler apparatus, and hum us 
done w ith  K M n04 method.

Trace elem ents w ere determ ined w ith spectral emission analysis 
m ethod modified by J. G l i ń s k i  and co-workers [2, 3, 4]. A pulverized 
soil sample was introduced into the excitation source w ith  sifting m ethod 
and it was excited in an a lternating  in te rm itten t curren t arc activated by 
a spark. For the quan tita tive  determ ination of the elem ents exam ined 
3 additions m ethod was used. The estim ation were carried  out by Large 
Hilger spectrograph.

DISCU SSIO N

The results of auxiliary  determ inations have been shown in Tab. 1, tho­
se of m icroelem ent analysis — in Tab. 2. The analysis of m echanical 
composition have been given partly , i.e. only the fraction below 0.02 mm 
and th a t below 0.002 mm. In Table 2, beside the trace elem ent content, 
also the so-called concentration index calculated for each elem ent has 
been given.

M a n g a n e s e .  In soils form ed from  various silt deposits m anganese 
content oscillates w ithin broad lim its — from  390 to 1065 ppm. In paren t 
rocks (loess, loess-like deposits, silt deposits of w eathered origin) m anga­
nese occurs in close concentrations the m ean value of which is 602 ppm. 
The concentration index indicates an accum ulation of this elem ent in 
upper horizons of soil profiles. A particu larly  big m anganese concentration 
was found in profile 9, w here the concentration index in horizons A u A3 
and В reached its value as high as 2.56. No distinct regu larity  in m angane­
se occurrence was found in relation to soil type, kind or soil utilization.
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C o p p e r .  The am ount of copper found in the  soils investigated was 
14.5—36.2 ppm. Its greatest quan tity  was found in chernozem  (the avera­
ge 28.1) and in profile 9 of pseudopodzolic pseudogley soil (the average 
28.0). A distinct accum ulation of this elem ent can be noticed in horizons 
В of pseudopodzolic soils and in horizons (В) of brow n leached soils. In 
chernozem  and in brow n loess-like soil horizon A1 contains the greatest 
am ount of copper. S im ilarly  as in the case of m anganese no relation 
betw een copper am ount and te soil type, k ind or soiu utilization was found.

N i c k e l .  Nickel content in soils of Pogórze K arpackie ranges from  
16 to 40 ppm. The am ount of nickel increases w ith the depth of soil profile. 
The concentration index of nickel, w ith the exception of chernozem, is 
sm aller than  1. The greatest am ount of this elem ent is contained in parent 
rock the average of which is 30 ppm.

V a n a d i u m .  The am ount of this elem ent in exam ined profiles is 
32— 110 ppm. It appears m ostly in paren t rock and hence the concentra­
tion index in upper soil horizons is generally  equal or sm aller than  1.

S t r o n t i u m .  S trontium  content oscillates in the soils exam ined 
w ith in  broad lim its — from  24 up to 300 ppm. It is characteristic th a t 
a great strontium  content is connected w ith  C aC 03 occurence. Hence in 
loess and loess-like rocks the am ount of strontium  axceeds 100 ppm  co­
ming to 300 ppm. In silt deposits of w eathered origin strontium  content is 
on average only 43 ppm. In non-calcareous soil horizons, in all exam ined 
profiles strontium  content is ra th e r sm all and little  d ifferentiated . It is 
comprised w ith in  the lim its of 24—67 ppm. This resu lts from  the fact tha t 
S rC 0 3 is more readily  dissolved than  C aC 03 and it undergoes more easily 
leaching into the depth of the soil profile.

B a r i u m .  Barium  occurs in 9 profiles of silt soils at concentrations 
of 80—415 ppm  (the average 153 ppm). In contrast w ith  strontium  there  
can be noticed an accum ulation of th is elem ent in upper horizons.

C h r o m i u m .  Chrom ium  oscillates w ithin the lim its of 21—61 ppm. 
Chrom ium  concentration index in horizons Аг of soils form ed from  loess 
and loess-like deposits, except profile No. 2, is higher than  1. In soils fo r­
m ed from  silt deposits of w eathered origin this index is in the lim its of
0.6— 0.8. In all exam ined soils, however, chrom ium  accum ulation can be 
noticed in horizons A/C , В and (B).

The quantities of the trace elem ents found in the exam ined soils 
form ed from  silt deposits are close to those given for sim ilar soils in Po­
land by G l i ń s k i  [5], P i o t r o w s k a  [9, 10] and P i s z c z e k  [11].



T a b l e  1 o>

Some p ro p ertie s  of s o i l s

F r o f i l e L o c a lity S o i l Parent
rock

S o i l
u t i l i z a ­

t io n
H orizon

6

Depth  
in  cm

7

Humus

%
PH

in  XCl
CaCOj

%

F r a c tio n  
in  %

< 0 . 0 2
mm

C O . 002 
mm

1 2 3 4 3 8 9 10 11 12

1 Radymno Chernozem L oess A rab le A1 3-15 3.72 6 .5 0 38 9
(R egion Jarosław )

A/C 40-50 6 .6 0 39 13

c i 75-85 7.5 7 .2 38 8

c2 ^  200 7.7 11 .2 33 9

2 Vysoka Brown L oess A rable *1 5-15 2.09 5 .5 0 36 8
(R egion Łańcut)

IBX) 30-40 5 .7 0 42 15

1%) 140-150 5 .2 0 32 12

IB3) 240-250 5 .3 0 34 12

с 400 7.3 7 .5 36 11

3 Przybysz ówka Pseudopod- L oess A rable A1 5-15 2 .15 4 .9 0 36 9
(R egion R zeszów) z o l i c

A3 20-30 5 .0 0 40 10

в 70-80 4 .7 0 43 16

C1 250 4 .8 0 40 15

c2 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 L o ess-lik e Soddy A1 5-15 3 .84 6 .7 0 26 9
(Region Przemyśl) dep osit

(B) 30-40 5 .7 0 27 8

C1 r\> 400 7.4 12.3 27 11

c2 ^  550 7 .5 9 .8 28 8

5 Rzuchów Leached L o ess-lik e Soddy *1 0-10 3.95 5 .3 0 29 8
(Begion Tarnów) brown deposit

(B) 30-40 3 .8 0 33 15

С 150 7.3 7 .3 31 9

6 Skrzy8Zów _ L o ess-lik e .
C1

? KJ
' о 7 .7 6 .8 34 13

(Begion Tarnów) d eposit
C2 r^  600 7.7 5 .7 27 9

7 Bochnia Brown acid S i l t Soddy A1 5-15 1.98 4 .6 0 34 12
(Region Bochnie) deposit

(Б) 30-40 4 .9 0 41 14

С 150-170 5 .1 0 40 14

8 Łączki Kucharskie Pseudopod- S i l t Arable A1 5-15 2.6o 5 .6 0 37 Ю
(Region Dębica) z o l ic deposit

pseudogley A3 20-30 5 .5 0 39 8

В 40-50 5 .4 0 47 14

CG ^  200 6.0 0 38 13

9 Tomice pseudopod- S i l t Arable A1 5-15 2 .62 5 .9 u 43 11
(Begion Wadowice) z o l ic d eposit

pseudogley A3 25-40 5 .3 0 44 11

в 60-70 3 .7 0 46 17

C2 600 4 .6 0 54 22

Trace 
elem

ents 
content
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Trace elem ents

No Depth Un Cu Ni
Profile cm

1 2 1 2 1 2

1 5-15 A1 775 1.26 32.5 1.91 26 1.44

40-50 1/C 620 1.01 26.5 1.56 35 1.94

75-85 C1 615 - 17.0 - 18 -
~  200 c2 685 - 20.5 - 32 -

2 5-15 A1 520 0.81 11.5 0.57 18 0.75
30-40 (B^ 815 1.27 21.0 1.05 30 1.25

140-150 (%) 502 0.78 22.5 1.12 22 0.92

240-250 (Bj) 675 1.05 24.5 1.22 35 1.46

~  400 с 641 - 20.0 - 24 -

3 5-15 Ai 1065 1.64 16.0 0.71 18 0.75
20-30 h 685 1.05 16.5 0.73 18 0.75
70-80 в 795 1.22 27.5 1.22 27 1.12

^  250 ci 650 - 22.5 - 24 -
350 °2 490 - 18.0 - 22 -

4 5-15 A1 705 1.02 19.5 1.08 35 1.00
30-40 IB) 390 0.56 14.5 0.80 25 0.71

^  400 C1 690 - 18.0 - 35 -
^  550 Co 530 - 23.5 - 28 -

5 0-10 h 640 1 .0 6 16.5 0 .85 21 0.62
30-40 (B) 485 0 .80 23.0 1 .18 32 0.94

~  150 с 605 - 19.5 - 34 -

6 ^  450 C1 505 - 15.0 - 26 -

I 6oo c2 66s - 17.0 - 27 -

7 5-15 *1 460 0 .50 17.5 0.69 16 0.53
1 30-40 (B) 595 0.65 17.5 0.69 26 0.87
1
j 150-170 с 920 * 25.5 - 30 -

! 8 5-15 *1 695 1.62 20.5 1.28 18 0.58
j 20-30 A3 510 1.19 20.5 1.28 22 0.71

40-50 в 455 i.o6 23.0 1.44 29 0.93
~  200 CG 430 - 16.0 - 31 *

1 9 5-15 h 1030 2.57 30.5 0.85 20 0 .5 0

j 25-40 Аз 1025 2.56 16.5 0.46 20 0.50
60-70 в 1020 2.55 28.0 0 .7 8 27 0.-67

/-Ч/ 6 0 0 c2 400 - 36.0 - 40 -

1 -  T ota l amount of trace elem ents' in  ppm
2 - C oncentration index -  r a t io  of the t o t a l  trace element content in  the s o i l  sacp le  to i t s
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T a b l e  2
c o n te n t  in  s o i l s

V Sr Ba 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 4b 0 .27 136 1.17 25 0 .6 6

78 1.53 40 0.24 175 1.51 38 1.00

51 - 167 - 116 - 38 -

49 1.00 66 0 .6 1 170 1.17 38 1.03

51 1.04 38 0 .36 162 1 .2 2 38 1.03

77 1 .57 48 0 .40 170 1.17 61 1.65

49 - 48 0 .40 145 - 38 -

75 - 10 6 - 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 - 10 6 - 25 -

47 0 .8 2 36 0 .29 110 1.37 37 1 .85
6o 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 0.77 140 0.76 21 0 .64

51 0 .6 2 35 0.67 102 0.55 29 0.88
82 - 52 - 187 - 33 -

53 1 .0 6 32 0.88 134 0 .82 25 0.86
50 1.00 41 0.68 208 0 .7 8 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 .8 9

110 1.53 71 1 .69 415 2 .9 6 46 1 .28
72 - 42 - 140 - 36 -

c o n te n t  in  th e  m ether rock
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The comparison of resu lts concerning sim ilar soils quoted in foreign 
litera tu re  [1, 6, 7, 8] points to a low Sr and Ba concentration both in 
paren t rocks and in soils form ed from  them , though Ba : Sr ratio  is sim ilar 
[3 -7 ] .

G eneralizing the investigation results it can be found th a t w ith  regard  
to Mn, Cu, Ni, V, Ba and Sr content there  are no g reater differences 
betw een loess, loess-like and silt deposits of w eathered origin. This homo- 
genity  m ay be caused by big share of flish m aterial in loess m aterial. 
Only Sr a great concentration of which is connected w ith  the presence 
of C aC 03 distinguishes loess and loess-like deposits from  silt ones of 
w eathered origin. There were not also found either d istinct differences in 
trace elem ent content betw een types and subtypes of soils exam ined or in 
soils variously utilized (cultivation, turfing).

Some regularities and differences, however, can be noticed in the 
distribution of the particu lar trace elem ents in soil profiles. In the soils 
exam ined some accum ulation of Mn is conspicious in horizon Ab though 
soils usually  contain more Mn than  their paren t rocks. Cu behaves sim i­
larly  in chernozem  and in brown loess-like soil. Cu accum ulation becomes 
particu larly  distinct in horizons В of pseudopodzolic soils and in horizons 
(B) of brown leached ones and tha t of Cr horizons A/C , В and (B) of all 
exam ined soils. The sill rocks exam ined, in comparison w ith  soils, contain 
more Ni and V and loess and loess-like deposits — m uch Sr.
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J . G L IŃ S K I , J . M E L K E , S . U Z IA K

LES MICROÉLÉMENTS D AN S LES SOLS LIM ONEUX DE LA RÉGION
SUBCARPATHIQUE

C h a ir e  d e  P é d o lo g ie  d e  la  H a u te  E c o le  d ’A g r ic u l t u r e  e t  d e  la  C h a ir e  d e  P é d o lo g ie  d e  l ’U n iv e r s i t é  
d u  n o m  d e  M a r ie  C u r ie - S k ło d o w s k a  à L u b lin

R é s u m é

On exam ina par l ’analyse spectrale d’ém ission  la  teneur générale en 7 m icro­
elem ents notam m ent: Mn, Cu, Ni, V, Sr, Ba et Cr dans des sols d’un stade de 
développem ent différent, form és de d ifférentes form ations lim oneux des R egions  
A vant et Subcarpathiques. On constata qu’il n ’y a pas de d ifférences plus prononcées 
de teneur en élém ents sus-m entionnés, à l ’exception  de Sr entre les loess, les  
form ations des loess et les form ations lim oneux provenantes de décom position  
ainsi qu’entre les d ifférents types et subtypes des sols. Par contre on rem arque  
certaines régularités et certaines d ifférences dans la distribution des m icroélém ents 
particuliers dans les profile  des sols.

J . G L IŃ S K I , J . M E L K E , S . U Z IA K

SPURENELEM ENTE IN  DEN STAUBIGEN BÖDEN  
DES K ARPATEN-VORGEBIRG ES

L e h r s t u h l  fü r  B o d e n k u n d e  d er  L a n d w ir t s c h a f t l i c h e n  H o c h s c h u le  u n d  L e h r s t u h l  f ü r  B o d e n k u n d e  
d e r  M . C u r ie - S k ło d o w s k a  — U n iv e r s i t ä t  in  L u b lin

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

M ittels der E m issions-Spektralanalyse w urde der G esam tgehalt von 7 Spuren­
elem enten , und zwar: Mn, Cu, Ni, V, Sr, Ba und Cr, in den aus versch iedenen

6 R o c z n ik i  g le b o z n a w c z e
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Staubform ationen des K arpaten-V orland und V orgebires gebildeten  Böden, in  
ihrer verschiedenen E ntw icklungsphasen , bestim m t. Es wurde festgestellt , dass es im  
G ehalt der obengenannten E lem ente, m it A usnahm e von Sr, zw ischen den L öss­
böden, lössähnlichen A blagerungen und V erw itterungs-Staubkörnigenform ationen  
sow ie zw ischen den Typen und U ntertypen dieser Böden keine w esen tlichen  U nter­
schiede gibt. D agegen w aren m anche R egelm ässigkeiten  und D ifferenzen in der 
V erteilung einzelner Spurenelem ente in den Bodenprofilen beobachtet.

J . G L I Ń S K I , J . M E L K E , S . U Z IA K

MIKROELEMENTY W GLEBACH PYŁOWYCH PODKARPACIA

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

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

Zbadano za pomocą spektralnej analizy em isyjnej ogólną zaw artość 7 m ik ro­
elem entów , a m ianow icie: Mn, Cu, Ni, V, Sr, Ba i Cr w  glebach różnego stadium  
rozw ojowego, w ytw orzonych z różnych utw orów  pyłow ych Przedgórza oraz Pogórza  
Karpackiego. Stw ierdzono, że nie ma w iększych  różnic w  zaw artości w ym ien ionych  
pierw iastków  z w yjątk iem  Sr, pom iędzy lessam i, utw oram i lessow atym i i utw oram i 
pyłow ym i w ietrzen iow ego pochodzenia, jak rów nież m iędzy typam i i podtypam i 
gleb. Zauważono natom iast pew ne praw idłow ości oraz różnice w  rozm ieszczeniu  
poszczególnych m ikroelem entów  w  profilach glebow ych.

И . Г Л И Н Ь С К И , И . М Е Л Ь К Е , С. У З Я К

МИКРОЭЛЕМЕНТЫ В ПЫ ЛЕВАТЫ Х ПО ЧВАХ П РИ КАРП АТЬЯ

К а ф е д р а  П о ч в о в е д е н и я  В ы с ш е й  С е л ь с к о х о з я й с т в е н н о й  Ш к о л ы  
К а ф е д р а  П о ч в о в е д е н и я  У н и в е р с и т е т а  и м . М а р и и  К ю р и -С к л о д о в с к о й , Л ю б л и н

Р е з ю м е

С помощью спектрального анализа определяли содерж ание 7 микроэлемен­
тов, а именно: Мп, Си, Ni, V, Sr, Ba и Cr, в почвах различной с'тадии развития, 
образовавш ихся из разны х пылеватых отлож ений Карпатского Предгорья. У ста­
новлено отсутствие более заметны х разниц б содерж ании названны х элем ен­
тов, за исключением Sr, м еж ду лёссами, лёссовидными отложениями и  пы лева­
тыми образованиями продуктов выветривания, а такж е разниц м еж ду почвен­
ными типами и подтипами. Отмечаются однако некоторые закономерности  
и различия в распределении отдельных микроэлементов в почвенных проф илях.


