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Table 1- Some physicochemical properties of the soils used in the study

Olaes S oleaY S
Hamadan soil Lahijan soil S
Jhro 3yl CnSilee Shro 3l il oSl ol Properties
SD Mean SD Mean Unit
=l
Sandy loam Clay loam - =
Texture
0.75 58 0.30 24 1 o
Sand
0.60 24 0.70 46 '/. e
Silt
0.50 18 0.10 30 /A o
Clay
0.40 12.1 0.10 29.7 Cmol kg! 3 Pl el
CEC
S ax |
0.05 7.7 0.10 5.6 - e
pH
Sy
0.02 0.19 0.01 0.12 dSm! Al
Electrical conductivity
Lo olo
021 19.83 0.03 122 /. Jolee el 2l 5
Equivalent CaCOs3
T -
0.10 7.91 0.60 21.69 g kg! S
Total organic carbon
0.01 0.74 0.03 1.52 g kg FOher
Total nitrogen
0.20 10.69 0.60 14.27 - Ol & T S
C/N
. o g ,xSL Slgl,d on
0.01 424 0.07 4.99 Cfu g soil 6L Tl ey
Log bacteria
. Loz B Slel,8 o, &
0.02 6.39 0.03 6.40 Cfu g! soil T2 9
Log fungi
o eroginiST gl 3 o,
0.01 4.14 0.06 4.62 Cfu g soil 2oyl o2 s

Log actinomycetes

S 4y 00 009381 puiS o5 (o b Slo S0 - Jogux

Table 2- The examined chemical properties of wheat residue added to soil

SD Lxe 3l il Mean .5l Unitoa>g Properties 555
> A |
0.09 727 - SE e
pH
Sl el
0.02 4.02 ds m! sl
Electrical conductivity
34 62.66 g kg! Jolme aelz oole
Total dissolved solid
T -
1.7 233 gkg! Jste Sl
Soluble organic carbon
T -
15.21 533.33 g kg ad
Total organic carbon
0.13 5.78 g kg N
Total nitrogen
28 92.17 - O3 LS e
C/N
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Table 3- Analysis of variance for effect of Cd pollution, time duration and their interaction on different fractions
of organic carbon in Hamadan soil
Mean Squares <la o . Silo

OB o3l on S ootk o3l )8 @olil az S5 e
Sand size fraction Silt+Clay size fraction df Source of variation
sk sk Sley CudS
158.43 1917 3 (Ot
Time duration
* *k lS 5 T
0.997 0.785 1 el 73
Cd pollution
1.754" 0.14" 3 F e
Interaction
Uas
0.22 0.055 16
Error

el 30)0 ) 50 (g lol b o S i aely Silis CuS A k% gk

*and ** Significant at 5 and 1% probability levels respectively.

o0 009ll e S 13 (S5 0,550 1 055 (b 03l 3 oyt deons 03l (T (1325 SO (reRilen (39051 ~F Jgur
Sl paigni H9SUgS Saple) 50 paodls 4

Table 4- Mean test of organic carbon in silt+clay size and sand size fractions (g kg™') in Hamadan soil polluted
with Cd in different sampling times

O ojlilen (n)S oot S ol 5 S
Sand size fraction Silt+Clay size fraction SB e 5 6 o paiges ol
Ol Sl Lo e Silee Ol Sl e Slee Sampling time and soil treatment
SD Mean SD Mean
0.615 14.110 0.171 7.89b¢ ool Fogll gy e 55,
1* day , control soil
5 Fogll by s ;
0.644 14,120 0.046 8330 resls T2l 3
1% day, polluted soil
0.15 7.98" 0.19 7.62¢ sl T2l e ole
1% month, control soil
5 Sl b s ole
0.495 8.30° 0.091 8.27% reesls TSl ,
¥ month, polluted soil
0.539 3.13¢ 0.343 7114 weadlS (Fo5ll (g s ole
3" month. control soil
0.162 5.05¢ 0.346 7.53¢ reedls Fgll g ole.
3" month, polluted soil
0.163 2.94¢ 0.283 6.92¢ reedlS (T2l o ey obe
5™ month, control soil
IS Fooll b eammsy ole
0.595 2320 0.229 6.85¢ reedls Togll L ory

5" month, polluted soil

.Ai)lAJ ks).fp...o RSML“’QL; 7.0 Ls)La] AJLn 0O O yR )0 uL.S.a J)> \SA pS Cawd k5l)b LSLhu-S-‘L-“
Means with a similar letter in each column are not significantly different at 5% probability level.
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Figure 1- Changes of lost organic carbon and organic carbon in the silt+clay and sand size fractions in

unpolluted and polluted Hamadan and Lahijan soils
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Table 5- Analysis of variance for effect of Cd pollution, time duration and their interaction on different fractions
of organic carbon in Lahijan soil
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* and ** Significant at 5 and 1% probability levels respectively.
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Table 6- Mean test of organic carbon in silt+clay size and sand size fractions (g kg™ soil) in Lahijan soil polluted
with Cd in different sampling times
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Means with a similar letter in each column is not significantly different at 5% probability level.
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Effect of Cadmium Pollution on Soil Organic Carbon Particle Size
Fractions in Hamadan and Lahigan Soils Treated with Wheat Straw
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Abstract

Soil pollution by heavy metals like cadmium (Cd) with lowering the activity of microorganism can
change carbon sequestration in soil. Plant residues when applied in soil are in free particulate form. They
will be covered by clay particle and finally will be transformed to organ mineral particles biologically.
In this study, the effects of Cd addition (0 and 10 mg kg soil) and time duration (1 day, 1, 3 and 5
months) on particle size fraction of organic carbon (OC) were studied in Hmadan and Lahijan soils in 3
replications. Sand size fraction (SSF) and silt+clay size fraction (Si+CSF) of soil organic carbon were
analyzed by the particle size fractionation and OC determination by wet oxidation. The main part of OC
in Hamadan soil was in SSF (14.12 mg kg™ soil or 40%) but it was in Si+CSF in Lahijan soil (15.80 mg
kg soil or 32%) in 1* day of soil incubation. The rate of OC decrease in Hamadan soil was markedly
higher than that in Lahijan soil. Soil pollution with Cd decreased OC biodegradation in both of the
studied soils. It increased OC retention especially in Lahijan soil. This effect may be related to higher
clay content and higher Cd bioavailability and contamination factor in Lahijan soil.
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