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Abstract

Background and Objective: This research aimed to evaluate the physical and chemical properties
and distribution of heavy metals in soils with different parent materials in the central part of Zanjan
province.

Method: In this study, 15 developed soil profiles were excavated on Granite, Basalt, Andesite,
Porphyrite, Volcanic tuff Limeston, Conglomerates, Shale, Phyllites, Sandstone, Dolomite and
Alluvium parent materials. Then, Pedons were described according to the USDA Soil Conservation
Services instruction and diagnostic horizons and their classification were conducted up to the great
group category, in accordance with soil taxonomy (2014). Soils were classified in Mollisols,
Inceptisols and Entisols orders. All of the genetic horizons of pedons and their bedrock (apart from
alluvial deposits) were sampled. Also, whole of the laboratory analysis related to the
physicaochemical properties of heavy elements was conducted by conventional and standard methods.
Findings: The amount of CaCO; (49.3%) and pH (0.8) in Calcareous soil, organic matter (1.6%),
cation exchange capacity (26 cmol®kg soil™), clay (24.4%) and silt (61.9%) was maximized in soils
with Andesite, Porphyrite, Tuff and Dolomite parent materials, respectively. The average of nickel,
lead and cadmium were the highest value (56, 74.1 and 0.23 mg/kg soil, respectively) in dolomite
parent materials soils. Chromium and iron showed the highest value (41.3, 34800, 27.5 mg/kg soil,
respectively) in soils formed from Shale parent materials. Copper also indicated the highest value
(47.2, 130.3 and 28.3 mg/kg soil, respectively) in Porphyrite parent materials soil. Finally, zinc and
cobalt were the highest value (47.2, 130.3 and 28.3 mg/kg soil, respectively) in basaltic parent material
soils.

Discussion and Conclusion: Cluster analysis algorithm was classified the pedogenic A and B soil
horizons in three groups: the first group consists of soils formed from Conglomerate-Shale, Shale and
Limestone parent materials. Second group includes Porphyrite, Basalt, and Andesite parent materials
soils and the third group consists of soils formed from Tuff, Phyllites, and Alluvium parent materials.
The results did not change by adding the parent material horizon (C and Cr). So, the amount of major
elements in pedogenic soil horizons is largely controlled by soil heredity.

Key words: Heavy metal, Parent material, Soil properties, Vertical distribution.
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Figure 1. Study area and location of soil profiles in different parent materials
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Table 1. Physical and chemical soil profile properties in Alluvial sediments

Na P K Silt | Clay | Sand CEC pH | EC | CaCos | OM | Ges | &8 | &y
mg/kg | mg/kg | mg/kg | % | % | % | cmol®/kg ds/m| % % | cm

Typic calcixerepts
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Table 2. Physical and chemical soil profile properties in igneous parent materials
Na P K Silt | Clay | Sand CEC pH EC CaCo; | OM | Ges | & | #yp
mglkg | mgkg | makg | % | % | % Cmfg'](+)’ dsim | % | % | cm
Typic haploxerepts
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Table 3. Physical and chemical soil profile properties in deposit parent materials
Na P K Silt | Clay | Sand CEC pH | EC | CaCo; | OM | @os | @8 | &uns
mg/kg | mg/kg | mg/kg | % | % % | cmol®/kg ds/m| % % | cm
Typic xerorthents
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Table 4. The average of some soil physicochemical properties (based on parent materials)
Silt Clay Sand CEC pH EC CaCO; oM
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Table 5. Total concentration of heavy elements in selected soil profiles (Alluvial sediments)
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Table 6. Total concentration of heavy elements in selected soil profiles (Igneous material)
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Table 7. Total concentration of heavy elements in studied soil profiles (Deposit material)
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Table 8.Total average concentration of heavy elements in soil profiles (based on parent material type)

ol | P | WS | ey | sl | ey | S | e | o

Wi [ RS | ren® v L s v e | osan® | v Qay s,
N IR B R R Y BT e Yl RVl PTGl IRV G il 5
YR L AEN® | van® | ovey® | e | e [ ey P eys® | eyy® Bay JisL
e R LA R L I el Y R VS RS (AN) i
v AREY® | vy e |y ® Ay | o | et | e Pr) o b s
Vo] et | ven® [ ™ L ® ] e s eey® | aae®™ | vays® TU) G

O | sAAT L YA | N ey e v ® [ aviA® | v ] (L) el S
wal losar® | ovvie® | ovas® | ooy e a abe cd i oIS

AR IA fa/y FOIA YY/0 CO) Joir| yoglsis

vois® | oYV | oyar® | v | oo™ | oses® | e r® | ey | vy ™ Ph)y culs
R Th el BT RIS 8 1 van™ | oven® | oeee™ | sen® | (Sa) Siw auke
VAR L oyya® | owss® Lo vy o™ | asie® | ovEn® | vor®™ | (DO0) cusslss

SVl (o 9 3l o8l Gl S5 098 A o

P 4 ob 200 5 (G951 Jols Ladil (T oole e

ol 0 s ey Sl S )3l sl

e Salcawss g8pl Sl S S S

dsb o yelie @iy g chile 5 oberd 5 (Soid la
ol & by e slaaiges plas s .0, l% b S Lds



vy

e S JuSiS slaisT 5 9 <dlyg Jole il

10.

11.

conditions on content and distribution
of selected major and trace elements in
forest soils of Fuman-Masule region.
JWSS - Isfahan  University of
Technology, Vol. 14, No. 51, pp. 71-
86.

Akihiro, I., Kazahito, M., Seiichi, O.,
2002. Chemical properties and
classification of Japanese brown forest
soils derived from various parent
materials. In: Proceeding of the 17th
Congress of Soil Science. 2002. Agust
14-21, Bangkok, Thailand.
Symposium, No. 40, Paper No. 468.
Owliaie, H.R., Abtahi, A., Heck, R.J.,
2006. Pedogenesis  and clay
mineralogical investigation of soils
formed on gypsiferous and calcareous
materials, on a transect, south western
Iran. Geoderma, Vol. 134, pp. 62-81.
Schoeneberger, P.J., Wysocki, D.A,,
Benham, E.C., Broderson, W.D., 2002.
Field book for describing and
sampling soils, Version 2.0 Natural
Resources  Conservation  Service,
National Soil Survey Center, Lincoln,
NE. 228 P.

Soil  Survey Staff. 2014. Soil
Taxonomy: A basic system of soil
classification  for making and
interpreting soil surveys. 11th ed.
Govt. Print, Office, Washington D.C.
Burt, R. (Ed.), 2004. Soil Survey
Laboratory Methods Manual, Soil
Survey Investigations, Report No. 42,
Version 4.0, USDA, Natural
Resources  Conservation  Service,
Lincoln, NE, USA. 735 P.

Sposito, G., Lund, L.J., Chang, A.C.,
1982. Trace metal chemistry in arid
zone field soils amended with sewage
sludge: I. Fractionation of Ni, Cu, Zn,
Cd and Pb in solid phases. Soil

2 gl oy g SopSdl Colan o« Sal doys i

Sl )3 5 o, LSE 5l 5 8] s

5 PH oYL polie adesalie o)1 oS 5l 5 i 5

Y

sl POk 29, sbsSl sy a Q.co]

(o iy 22y g (Sl sl S S S nl po g

S 5l 5 0,3 sl S o 5Kk 5 eeedlS (59,

Hpl GlaSE 5l St o9, slaS 0 LS g p,S

Sl Gy (0,31 51 5 s S ol o g

Reference

1.

Palumbo, B., Angelone, M., Bellanca,
A., Dazzi, C., Hauser, S., Neri, R,
Wilson, S., 2000. Influence of
inheritance and pedogenesis on heavy
metal distribution in soils of Sicily,
Italy. Geoderma, Vol. 95, pp. 247-266.
Bi, X., Feng, X,, Yang, Y., Qiu, G., Li,
G., Li, F,, Liu, T., Fu, Z., Jin, Z., 2006.
Environmental contamination of heavy
metals from zinc smelting areas in
Hezhang County, western Guizhou,
China. Environment International, Vol.
32, pp. 883-890.

Eze, P.N., Udeigwe, T.K., Stietiya,
M.H., 2010. Distribution and potential
source evaluation of heavy metals in
prominent soils of Accra Plains,
Ghana. Geoderma, Vol. 156, pp. 357-
362.

Blaser, P., Zimmermann, S., Luster, J.,
Shotyk, W., 2000. Critical examination
of trace element enrichment and
depletions in soils: As, Cr, Cu, Ni, Pb,
and Zn in Swiss forest soils. Science of
the Total Environment. Vol, 249,pp.
257-280.

Nael, M., Jalalian, A., Khademi, H.,
Kalbasi, M., Sotohian, F., Schulin, R.,
2010. Effect of geopedological




O‘)&M 9 6)%‘

QA 0loy3T (AR o lous (o § bnxo (5999555 9 pole \Y¥

14.

15.

16.

Farhangimaleki, N., 2005. Parent
material effect on physiochemical
properties and mineralogy of some
soils of Gilan. Master's thesis, Faculty
of Agriculture, University of Gilan.
111 Pages.

Kabata-Pendias, A., Pendias, H., 2001.
Trace Elements in Soils and Plants.
Third Ed. CRC Press, Boca Raton,
London. 413 P.

Nael, M., Khademi, H., Jalalian, A.,
Schulin, R., Kalbasi, M., Sotohian, F.,
2009. Effect of geo-pedological
conditions on the distribution and
chemical speciation of selected trace
elements in forest soils of western
Alborz, Iran. Geoderma, Vol. 152, pp.
157-170.

12.

13.

Science Society of American journal,
Vol. 46,pp. 260-264.

Nael, M., Jalalian, A., Khademi, H.,
Kalbasi, M., Sotohian, F., Schulin, R.,
2011. The effect of parent material and
soil development on geochemical
characteristics of forest soils in
Fuman-Masule region. JWSS - Isfahan
University of Technology, Vol. 14,
No. 54, pp. 135-153.

Sheklabadi, M., 2000. Relative
erodible  soils and  geological
investigation of its relationship with a
number of physical and chemical
properties of soils in the watershed
Golabadi. Master's thesis, Faculty of
Agriculture, Isfahan University of
Technology. 130 P.



