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2-Poultry (Chicken) manure (PM)
3-Cow manure (CM)
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Table 1. Physical and chemical characteristics of the studied soils

Variation ~ Loamy Clay Sandy loam  Variation Loamy Clay Sandy loam
Clay (%) 48 29 28 Ni Total 12 43 6
Silt (%) 1.68 1.51 1.40 Cd Total 37 19 30
Sand (%) 15 22 15 Pb Tota 51 38 64
OC (%) 308 421 250 Mn Total 1.15 1.11 0.94
pH 1.33 1.02 2.36 ZN available 7.8 6.98 7.33
EC (ds/m) 1.89 2.80 1.98 CU available 0.29 0.25 0.19
P available 0.62 0.77 0.59 Ni available 6.02 6.52 5.31
K 0.00 0.00 0.00 Cd available 156 178 150
exchangeable

ZN Total 2.21 2.17 1.16 Pb available 51 91 30
CU 1otal 18.50 19.1 8.73 MN available 45 46 35

The concentration of elements is in mg kg
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Table 2. Chemical characteristics of municipal waste compost, cow and poultry manure

variation PM CM MWC variation PM CM MWC
pH 720.64 225.75 862.36 Mg 7.30 8.27 6.90
EC (ds m?) 113.87 100.54 319.87  Zntal 5.15 3.68 6.10
OC (%) 45.89 33.85 145 Cluotal 50.95 32.95 47,50
C/N 24.89 25.26 35.87  Niiotal 21.35 17.33 19.70
Protal 0.00 0.00 0.00 Cdiotal 59.62 50.28 47.84
K 1.43 1.41 30.89  Pbiota 698.35 950.35  703.45
Na 100.15 78.80 180.50  Mnotal 95.32 35.65 53.63
Ca 220.37 658.33 1002.58 - - - -

The concentration of elements is in mg kg™

MWC: Municipal Waste Compost; PM: Poultry Manure; CM: Cow Manure
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Table 3. Analysis of variance of some soil chemical

properties at soil textures and municipal waste compost

fertilizer levels treatment

Source of variation Cation exchangeable capacity Organic matter df
Texture 9.64" 0.059™ 2
Levels of fertilizer 9.85™ 0.14™ 4
Levels of fertilizer * Texture 1.87m 0.01™ 8
Error 1.85 0.008 30

“Significant at 5%, “significant at 1%, "not significant
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Table 4. Analysis variance of OM and CEC in sandy loam texture at organic fertilizer type and fertilizer

levels treatment
Source of variation Cation exchangeable capacity Organic matter df
Fertilizer type 1.41™ 0.006™ 2
Levels of fertilizer 6.09™ 0.190™ 4
Levels of fertilizer * Fertilizer type 0.29™ 0.019™ 8
Error 0.017 0.014 30

“Significant at 5%, “significant at 1%, " not significant
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Figure 1. Relationship between organic fertilizer and soil organic carbon
MWC: Municipal Waste Compost; PM: Poultry Manure; CM: Cow Manure
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Table 5. Analysis of variance of soil heavy metals concentration in different soil textures and compost levels
treatment

Source of variation df

Mn Pb Ni

Cu

Zn

Available Total

Available Total Available Total Available Total Available Total

Texture 2 1017° 4699® 0.30® 149~ 0.006™ 158® 121™ 69.20° 168" 2526
Levels of fertilizer 4 78.26™ 26642 331" 320™ 030" 047" 13.27" 401.8™ 7.85" 4807"
,';?F’:)ifu‘;zfe”'"zer 8 49.357 2202% 072" 9.097 0.081™ 464.6™ 2.88™ 59.60™ 0.75" 714"
Erorr 30 7433 3605 0.66 1756 0.08 34850 266 6093 809 338

“Significant at 5%, “significant at 1%, " not significant
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Table 6. Analysis of variance of sandy loam soil heavy metals concentration in different organic fertilizer
levels treatment

Source of df Zn Cu Ni Pb Mn

variation Total Available Total Available Total Available Total Available Total Available

Fertilizer type 2 1187** 14.55** 1.05ns 0.25ns 687* 0.0lns 8.65ns 0.07ns 1060ns 58.4ns

Levels of fertilizer 4  3672** 3.35** 471** 15.89* 667* 0.78** 197** 3.98* 26350** 301*

'jl’:"e's.f’ffe“"'zer 8 1172%* 127** 76.19ns 1.75ns 318ns 0.llns 18.07ns 0.45ns 5062ns 39.08ns
ertilizer type

Erorr 30 21428 037 3641 425 25326 0.08 9.23 1.07 3327 80.19

“Significant at 5%, “significant at 1%, " not significant
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Tale 7. Compare means of total Zn concentration (mg kg*) in various soil textures and different levels of

compost treatment
Organic fertilizer (ton ha*) Sandy loam Loamy Clay
0 48.69° 45.75° 61.74%
20 55.30¢ 51.63¢ 82.18bcde
40 69.14¢cde 49.94¢ 98.09b¢
80 97.23% 95.46°d 113.64%®
120 133.182 81.86" 148.99°
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Means with similar letters have no significant difference according to Duncan's multiple range test (p<0.05)
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Table 8. Compare means of total Zn concentration (mg kg?) in various organic fertilizer
Organic fertilizer (ton ha?) Municipal solid waste compost  Cow manure  Poultry manure

0 37.25° 37.25° 37.25°
20 55.30° 67.74% 60.84¢d
40 69.14 51.74% 75.93P
80 97.03° 69.71bcd 80.60°¢
120 133.18° 78.81bd 76.49bd
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Means with common letters have no significant difference according to Duncan's multiple range test (p<0.05)
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Table 9. Compare means of available Zn concentration (mg kg™) in various type and levels of organic

fertilizer
Organic fertilizer (ton ha) ~ Municipal solid waste compost ~ Cow manure  Poultry manure
0 1.79° 1.79% 1.79%
20 3.54% 1.32% 0.97¢
40 3.218¢ 1.32¢% 0.98°
80 4178 2470 1.81¢%
120 4.25° 3.2430¢ 2.30%

Sylas (P10 0) gyl e BB (Sls slarals siz (yge;] Lulul 5 S ie By, gl s sloSilee
Means with similar letters have no significant difference according to Duncan's multiple range test (p<0.05)
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Figure 2. Concentration of available Zn in different soil textures affected by various concentration of
municipal solid waste compost
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Table 10. Compare means of heavy metal concentration (mg kg?) in compost levels treatment

Organic fertilizer (ton ha) Ph Mn Ni Cu

0 16.25¢ 254.46¢ 37.81° 37.27°
20 18.52¢ 269.88* 54.25% 38.25P
40 19.51¢ 324.94% 59.832 40.08"
80 2425 357212 63.43% 49.06
120 31.28* 380.45* 60.54* 51.85°
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Means with similar letters have no significant difference according to Duncan's multiple range test (p<0.05)

B Sandy

Loam

4
5 mClay ®&Loam
O
s 3
£ | BN N
S BN BN
0 20

80

Organic Fertilizer (ton hat)

St b CowgueS Cilisio gredilé 3l con diliseo GBSl 4o soliwl b o cdalé —¥ JSi
Figure 3. Concentration of available Cu in different soil textures affected by various concentration of
municipal solid waste compost
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Table 11. Compare means of available concentration of heavy metals in different soil textures and compost
levels treatment

Organic fertilizer (ton ha?) Pb Ni Zn Cu

0 2.13°  0.54° 1.61°¢ 4.26°
20 2.27¢ 0.828 2.79° 455
40 2.68 0962 242> 537
80 3.17% 093 3.66° 6.34®
120 357 0.98 3.90° 7.15°
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Means with similar letters have no significant difference according to Duncan's multiple range test (p<0.05)
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Table 12. Compare means of total concentration of heavy metals (mg kg™) in sandy loam soil and organic
fertilizers treatment

Organic fertilizer (ton hat) Pb Mn Ni Cu

0 12.20¢ 207.63°  39.87°  31.12°
20 18.57¢ 322,67  5591%  41.18P
40 20.69 320.81%  59.56%  46.85%
80 22.27%® 324.77%  57.76%  46.06%
120 24.46° 340.92*  61.22¢  49.39°
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Means with similar letters have no significant difference according to Duncan's multiple range test (p<0.05)
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Table 13. Compare means of available concentration of heavy metals (mg kg?) in sandy loam soil and
organic fertilizers treatment

Organic fertilizer(ton ha't) Pb Mn Ni Cu

0 1.54b 14.96° 0.45°  3.09
20 2.48® 16.22° 0.62° 5.01%*
40 2.882 18.21° 0.88*® 5772
80 2.93? 21.17% 1.11* 5872
120 3.27° 29.48* 1.10* 6.55°
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Means with similar letters have no significant difference according to Duncan's multiple range test (p<0.05)
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Figure 4. Total Ni concentration in sandy loam soil at various organic fertilizers and different fertilizer levels

treatment
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Figure 5. Available Ni concentration in various soil textures affected by different concentration of municipal
solid waste compost
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Figure 7. Available Pb concentration (mg kg) in different soil textures affected by municipal solid waste
compost different level
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Figure 8. Available Mn concentration (mg kg?) in different soil textures affected by municipal solid waste
compost different levels
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Effect of Municipal Solid Waste Compost, Poultry and Cow Manures on
Availability of Heavy Metal in Three Different Soil Textures
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Abstract

Organic matter is one of the most important factors in soil fertility. Different sources are involved
in the supply of organic matter, including municipal solid waste compost, poultry and cow
manures. These fertilizers often contain toxic substances and heavy metals which are extremely
harmful for human and animal health. Toxicity and hazard of heavy metals in the soil is dependent
on the form and amount of heavy metal. This research was conducted in a based on design
completely randomized with three replications in Hamedan province. In this study, three types of
soil texture (sandy loam, clay and loam) along with three types of organic fertilizers such as
municipal solid waste compost, poultry and cow manure have been used in five levels (0, 20, 40,
80 and 120 ton/ha). Availability and total concentrations of Zn, Cu, Ni, Pb and Mn were measured
in each treatment. The results showed that soil cation exchange capacity (CEC) as well as
availability and total amount of heavy metals were increased by enhancing the amount of organic
fertilizers. The availability of heavy metals was much less than the total amount of elements.
Overall, it was observed that increment of heavy metals caused by organic fertilizers was more in
the clay soil compared to other soils because of the fact that clay texture showed high capacity for
the uptake of heavy metals. Solid waste compost revealed the greatest effect on increasing the
concentrations of heavy metals in the soil among other fertilizers while poultry manure was in the
second place.
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