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Article Info ABSTRACT

Article type: Background and Objectives: Soil erosion threatens sustainable agriculture
Full Length Research Paper by reducing soil organic carbon, degradation, and declining soil fertility.
Organic amendments, with their effect on the soil's physical, chemical, and
biological properties, are an excellent way to protect the soil, improve soil
properties, and reduce the use of chemical fertilizers. This study aimed to

Article history:
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Revised: 04.20.2023 investigate the effect of organic amendments on soil's physical, chemical,
Accepted: 04.24.2023 and biological properties on agricultural land.

Materials and Methods: In the Merek River basin, nine plots (three
Keywords: replicates for each of three plots) with dimensions of 1 x2 m? were created
Bulk Density, for arable farming. Organic modifiers (control (without a modifier), sheep

Microbial Biomass Carbon,  manure, and municipal waste compost) were added to the plots at 1.5 kg

glé]:rall/lliarﬂfr)gl for each plot. The plots were in wheat-fallow-barley crop rotation. The

WastFe) Compoét modifiers were added on the first of June, and soil sampling was done from
the plots three months after adding the modifiers. During these three
months, the plots containing the modifier were moistened (60% of Field
Capacity) every 15 days for the better effect of the added modifier. The
experiment design was a Randomized Complete Block Design (RCBD).
Physical, chemical, and biological characteristics of soil, including
bulk density, electrical conductivity, pH, soil organic carbon, available
phosphorus and potassium, microbial biomass carbon, basal respiration and
substrate-induced respiration (SIR), microbial metabolic quotient (qCO,)
and enzyme activity such as urease, invertase, and alkaline phosphatase
were measured after experimental treatments.

Results: The results showed that the application of amendments reduced
the bulk density and increased soil organic carbon, soil pH, EC,
phosphorus, and potassium. The addition of amendments increased carbon
microbial biomass (2.8-fold in sheep manure and 2.7-fold in waste
compost) and basal respiration (73.7% in sheep manure and 56.7% in waste
compost) and decreased metabolic quotient (40% in sheep manure and
42.2% in waste compost). Adding sheep manure and municipal waste
compost amendments increased the activity of invertase and alkaline
phosphatase enzymes compared to the control.

Conclusion: The use of organic amendments in agricultural soils can
increase the productivity of these lands and the yield of agricultural
products due to the improvement of soil characteristics and the increase of
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organic matter and microbial biomass. The comparison of the two organic
amendments indicates the more significant effect of sheep manure than
urban waste compost in improving soil characteristics. Other tests should
be conducted on the impact of long-term use of this modifier in the soil and
the effect of urban waste compost on the concentration of heavy metals or
other pollutants so that one can be accurately suggested for wide use in
agricultural soils.
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Figure 1. Location of the study area and sampling points in Kermanshah province.
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Table 1. Location of the study area.

Wl o e Bl dsb Lo gl 5l gl o . .
Latitude Longitude The height of sea level e tolad o)l 2 S
No. of land Type of land use
(m) (m)
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Table 2. Chemical properties of modifiers used in farmland.

I P

S5l A B Ses SSSle el

S oSl

Ni Pb Cd zn K P TotalN  OC EC
Organic modifier
(mg.kg™) (%) - (%) (ds.m™) -
Al S gaaS
140 130 1.60 810 0.74 0.40 7.86  1.40 11 3.70 7.10 '
Waste compost
- - - 148 297 068 2135 362 77.30 25.30 8 Sbhe s 25

Sheep manure
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Table 3. Physical and chemical properties of soil in both land uses before treatments.

Sk il oo Sl b elpa gl JT s (SsUlculie cl oH
Soil Texture Clay Silt Sand TNV oc EC A S
N Type of land use
- (%) (ds.m™) -
ClayLoam 30 33 37 22 1.26 0.46 7.98 02
Farmland
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4- Metabolic Quotient
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Table 4. The analysis of variance of data of physical and chemical properties of sail.
(MS) Sl o 0 See

df Sources of Variance
Available K Available P EC pH oC pb
B
11116.0 123.73 0.018 0.001 0.921 0.001 2 N
Repetition

Sl eS|
Organic modifier

2361325.30"  9195.60°  10.54™ 189.467" 141122 51947 2

eyl gl
2807.83 211.86 0.066  0.002 4046  0.0005 4 GRS
Error
Q‘ 2 5
8.50 26.20 15.20 0.52 8.30 1.73 - s e

Coefficient of Variations (%)

M)\)&A«J)’\S}‘-\nsj).;wM))@}&Jﬁclﬂw_))%j@ﬁ)ﬁﬁ
** and * significant at 1% and 5% and ns, not significant respectively

S glesd 5 (K58 s Sy p oSNl gy ST -0 Jgux
Table 5. The effect of organic modifier type on physical and chemical properties of sail.

Absorbable K Absorbable P EC pH oC pb S S P!
(mg.kg™?) @s.m - (gkg?  (gr.em?®) Organic modifier
L
689.30 ¢ 35.10° 0.46° 7.98°2 11.90° 1.39°2 -
Control
dLy cw
881.60° 39.00° 0.86° 7.85° 26.902 1.25° el

Waste compost

1053.00 80.20 3.09° 8.04° 2330® 1.29° el
Sheep manure

L5105 Aoy e @M}: Sols e I Sls (glanalser Q}Aﬂjﬁ_} Slalie G > glhls 6LAJ\<JL.‘ Oiw A >
In each column, means with similar letters don’t have significantly different in probability level of 5%, from the view
point of Duncan's multiple range tests
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Table 6. The analysis of variance of data of soil biological properties.
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** and * significant at 1% and 5% and ns, not significant respectively
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Table 7. The effect of organic modifier type on soil biological properties.

Metabolic quotient

Basal respiration (BR)

Microbial biomass carbon

(Hg C-CO,.g*MBC.day™?

(1g C.kg*soil. day™®
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2.60° 11062
2.70° 1225702

S eS|
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Waste compost
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Sheep manure
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In each column, means with similar letters don’t have significantly different in probability level of 5%, from the view

point of Duncan's multiple range tests
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Table 8. The analysis of variance of data of soil enzyme activities.
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** and * significant at 1% and 5% and ns, not significant respectively
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Table 9. The effect of organic modifier type on soil enzyme activities.

Alkaline phosphatase (ALP)
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In each column, means with similar letters don’t have significantly different in probability level of 5%, from the view

point of Duncan's multiple range tests
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