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Table 1- Some chemical and physical characteristics of studied soil

Zn Cu Mn Fe P K Na ECu.y pHayy OM CCE Clay Sand cdl
mg/kgy* (dS/m) ) Texture
1 1.8 9 3 8 400 195 11 7.85 08 158 103 732 ooy o
Loamy sand

S e olF i BB olie® o S S cglan colls EC L T sle OM

Jolas peeds olsy,s CCE

oalizil )50 JI slo0sS plard slo Sy 2 -Vsux
Table 2- Some chemical characteristics of studied organic fertilizers

N oc oM ECu:2 PH(:2) C/N
o) (dS/m) (viv) (vIv)
Eded 0.95 17.8 30.7 135 8.5 18.7
Farmyard manure
AL 2 Cungped 1.2 11.2 19.3 124 7.0 9.3
Sewage sludge compost
S Wl Comggn 0.6 10.5 18.1 17.2 7.4 175
Municipal waste compost
oolitul 050 JI sloosS 1o polie JS cdale ¥ Jgus
Table 3- Total concentrations of elements in organic fertilizers
Cd Mn Zn Cu Pb Fe Na K Ca Mg P
(mg/kg dw) (mg/g dw)
e d 9.7 148 101 389 943 5149 | 69 225 128 214 96
Farmyard manure
DB o cwwgeeS 35 30 3076 3039 163 11972 | 29 56 280 562 8.7
Sewage sludge compost
S s S o 105 262 245 3069 1307 13621 | 7.7 7.0 68 134 65
Municipal waste compost
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Table 4- Chemical analysis of used irrigation water

yobs pH Na Cu Zn Mn Fe Mg Ca P K EC (dS/m)
Elements
myLeklé 22 35 00 06 00 01 11 42 005 43 0.49

Concentration

Syd o ol clale ST 065 Jlade 5 e oS (So,id S il ly 455 -0 Jgiz
Table 5- Analysis of variance of the effects of soil compaction, source and amount of organic fertilizers on
the concentrations of elements in the corn shoot

JUVES FICY 8137 a0 (Mean squares) sle po (yailbo
S.0.V. df Mn Zn Fe Na K P

Replication !5 2 27.4™ 10.16™ 1738* 3974™ 0.587"  0.001™
Compaction 55 & 1 336.6"  21571%  6942* 10.7" 001®  0.77*

Organic fertilizer J7sgs 6 417" 38.05" 1460* 3617™ 16.65" 0.12*
Foridxllog 6 18.1™ 072" 248  1120®  0.712°  0.008™

Organic fertilizerx compaction
Error iboji glas 26 11.347 7.9 428.3 3718 5.113 0.042
CV() ol g 7.14 9.71 11.83 11.59 9.52 12.39

TN 970 Jlaol mhaw (o ls poe g o poe mé o Sy e g 2 NS
ns, * and **: non-significant and significant at the 5% and 1% probability level, respectively
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Figure 1- The effect of source and amount of organic fertilize on the corn shoot P concentration
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Figure 2- The effect of soil compaction on the corn shoot P concentration

24 1
20 1
16
8 -
4
0 -

Control

Manure Manure Oompost Compost Sevage
(15g/kg) (30g/kq) (15g/kg) (30g/kg) sludge sludge

(15gkg)  (30g/kg)

Source and amount of organicfertilizer

&3 0 sl by cdale 5 JT 065 e 5 auie L3l -V S
Figure 3- The effect of source and amount of organic fertilize on the corn shoot K concentration
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Figure 4- The effect of source and amount of organic fertilize on the corn shoot Fe concentration
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Figure 5- The effect of soil compaction on the corn shoot Fe concentration
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Figure 6- The effect of source and amount of organic fertilize on the corn shoot Zn concentration
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Figure 7- The effect of soil compaction on the corn shoot Zn concentration
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Figure 8- The effect of source and amount of organic fertilize on the corn shoot Mn concentration
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Figure 9- The effect of soil compaction on the corn shoot Mn concentration
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Abstract

Soil compaction is one of the most important limiting factor for normal crop growth, because
it reduces absorption by the plant. Application of organic fertilizers in agricultural soils can
reduce the detrimental effects of soil compaction on plant growth and also supply some
nutrients to plant. Thus, a factorial experiment was carried out in a randomized complete
block design with three replications and 14 treatments to evaluate the effects of organic
fertilizers in mitigating soil compaction. The first factor in this study was the source and
amount of organic fertilizer at seven levels (control, farmyard manure, sewage sludge
compost and municipal solid waste compost and each of organic fertilizers at two levels of 15
and 30 g/kg of soil). The second factor was soil compaction at two levels (bulk density of 1.2
and 1.7 g/lcm®). To perform this experiment, 10 kg of dry soil was poured into special PVC
pots and then seeds of single cross 704 corn were planted. At the end of the growth period, the
corn shoot was harvested and concentrations of phosphorus (P), potassium (K), sodium (Na),
iron (Fe), zinc (Zn), manganese (Mn), cadmium (Cd) and lead (Pb) were determined by dry
ashing method. The results showed that concentrations of Cd and Pb in the shoot, related to
the different treatments, were negligible. Concentrations of P, K, Fe, Mn and Zn in the corn
shoot were increased significantly by application of farmyard manure, sewage sludge compost
and municipal solid waste compost at both levels of soil compaction. However, Na
concentration of shoot did not change significantly. Soil compaction significantly reduced P,
Fe, Mn and Zn concentrations of corn shoot, but it affected concentrations of Na and K
significantly. Application of organic fertilizers and increasing their levels reduced the
negative effects of soil compaction on nutrients uptake by corn plant. This study showed that
to improve forage corn nutrition, application of 15 or 30 g. of farmyard manure or sewage
sludge compost or municipal solid waste compost per kg of soil can be recommended to
similar compacted and non-compacted conditions.

Key words. Corn, Manure, Municipal solid waste compost, Nutrients, Sewage sludge,
Soil compaction.
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