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A B ST R AC T
This study was conducted to evaluate the impact of municipal waste compost
and manure on soil chemical and physical properties quality and crop production
in Sari city (north of Iran). In this study, the effect of compost and manure
(cow and sheep) on the quality of soil organic material with experimental
measurements was investigated. An experiment was conducted in a completely
randomized design with 15 treatments and measurements with3 replicated.
They have applied annually for 3 years to fifteen different plots. The soil of the
study area was predominantly silty clay with temperate and humid climates. The
following parameters were determined:1) Soil chemical properties comprising
pH, 2) electrical conductivity and soil organic matter, 3) physical properties
including 4) bulk density, 5) void ratio, and6) plant yield were investigated. The
electrical conductivity and pH. Also, showed considerable changes. As well as,
results showed that utilization of municipal waste compost and manure caused
significant differences in organic matter, bulk density, void ratio, and yield at
1% significance level compared with the control treatment. Finally, it can be
concluded that organic matter has pronounced effects on the physical, chemical
and biological properties of soil and the use of organic fertilizers will definitely
improve soil quality and productivity.
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INTRODUCTION
Today, sustained development attracted a lot of
attention from development experts. Sustainable
agriculture is one of the important aspects of
sustainable development (Young, et al., 2015).
Maintaining the optimum amount of organic matter in
the soil is one of the most basic agricultural principles
(Schjonning et al., 2017a). The most important
sources of soil organic matters and nutrients are
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mostly livestock excrements, herbal remnants, and
municipal waste compost that due to the importance
of organic farming, their usage has been widely
considered (Celiket al., 2004; Chaudhry et al., 1999).
Inappropriate agronomic management, including
dense cultivation and the complete removal of plant
residues from soil, resulted in a gradual decrease in
soil organic matter (Von Fragstein et al., 2017(. As a
result, the addition of organic matter to the soil is
one of the most common methods for improving its
physical properties (Karzija et al., 2015; Sambyal Malik,
2014; Francouet al., 2007). A solution to increase the
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amount of organic matter in soils of the country is the
use of organic fertilizers such as animal manure (Hirzel
et al., 2018). Animal fertilizers are in fact derived from
their fecal materials what usually comprised of sheep,
cow, horse and chicken manure. Also animal manure
is useful for soil richness due to the large amount
of organic matters and nutrients that is beneficial
for soil richness and has always been of interest to
farmers over the course of history (Cooperband,
2000; Martínez-Blancoet al., 2013). Organic fertilizers
have effects on soil properties that increase yields in
many crops by improving soil fertility, accessibility
of various elements and consequently, by adjusting
physical and chemical properties of soil (Hargreaves
et al., 2008(. On the other hand, today, with regard
to promoting of urbanization and the production of
large amounts of municipal waste in urban areas, one
of the best methods of municipal waste management
is to convert it into compost that factually plays a
very important role in optimizing waste management
(Bresson et al., 2001; Francou et al., 2007). Xiuli et
al., (2016) conducted in northern China, reported
that the use of organic and chemical fertilizers could
affect soil physical properties by changing the organic
carbon content of the soil, as well the chemical
composition of soil solution. In another study Becker
et al., 2010 to make a physical, physicochemical, and
biological characterization of the compost obtained
from the crop residues of the horticultural plants
grown in the greenhouses and to evaluate the physical
and chemical responses of the soil to be tested after
applying this organic amendment. The compost
has shown a high percentage of inorganic material,
because the source of this compost includes not only
crop residues but also soil; for this reason, it had a
high coarseness index (CI), electrical conductivity
(EC), and pH (Becker et al., 2010). Beckeret al., 2010
showed that application of the organic amendment
to a soil with reduced bulk density (BD) has increased
the percentage of particles with large diameters, as
well as increased the nutritional status and organic
matter (OM). Akanni et al. (2007) and Bañados et al.
(2012) used municipal waste compost, sewage sludge
and cow manure each of 15 and 45 t/ha, stated that
addition of organic wastes to the soil increased
the amount of organic material in plots compared
to the control. Sewage sludge caused significant
increase of soil organic matter at both levels of 15
and 45 tons (respectively 4.8% and 9.5%). However,
16

municipal compost and cow manure increased by
14.28% compared to the control. Azeezand Van
Averbeke, (2012) by using three types of animal
manure (poultry, cattle and sheep), showed that the
EC ratio in poultry manure was significantly higher
than other two animal manure and the solubility of
its salt was higher and in contrast, cattle and sheep
manure caused an increase in pH. Urban waste
compost in the soil improves the capacity of water
storage as well as the soil structure. Also the amount
of alkaline elements in the soil increases, followed by
soil acidity and electrical conductivity (Hernando et
al., 1989; Zhang et al., 2014). Aggelides et al. (2000)
expressed the use of municipal waste compost in 4
levels of 15, 30, 45 and 60 tons per hectare with corn
forage crops. At first, compost did not affect soil pH
and its amount was the same in all treatments, but
over time and during the growing season, it increased
and decreased at the end of the season. However,
the utilization of high levels of compost could have
an incremental effect on pH level. Also, in relation
to the effect of compost on EC, they expressed the
addition of compost to soil increased the EC, but
this increase was not significantly different among
the other compost treatments. The reason for the
increase in EC is the amount of total salts in the
compost, which over time, due to the numerous
irrigation of salts in the compost, it has been reduced
and resulting in the EC. Today, due to the increasing
population and human demand for food, farmers’
attention has been focused on increasing production
per unit area. Therefore, due to the lack of organic
materials and unfavorable conditions in most parts of
the country, they are seeking a solution to reduce soil
degradation and better conservation (Sambyal Malik,
2014). On the other hand, due to the importance of
the green space affect in cities, due to the various
types of contaminations such as air pollution and
sound pollution, their environmental functions,
planting. Various types of trees, shrubs, flowers, grass
and cover plants are necessary. Among the variety of
plant species, seasonal flowers provide aesthetic to
the spaces and they are more fanciful. The cultivation
of these flowers in the soil with various types of
livestock that strengthens the soil is a way to boost
production. But today, the replacement of different
types of compost rather than chemical fertilizers
and livestock has become widespread. Considering
the importance of using compost in creating green
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spaces and the importance of using compost in
agricultural production, the purpose of this study is
to investigate the effect of utilization of municipal
waste compost and litter (sheep and cow) on some
properties of silty clay soil (relatively heavy textured
soil).Altogether, researches above and many others
in this field showed the optimal effect of organic
matter on soil properties. This study has been carried
out in in the Sari Agricultural and Natural Resources
University (Province of Mazadaran in north of Iran) in
2015 to 2017.
MATERIALS AND METHODS
The soil used in this study was collected from
afield experiment conducted at an experimental
station at the University of Sari Agricultural and
Natural Resources.Under a completely randomized
design in a 3-year plan with 15 treatments and
3 replications in 6m2plots.The soil was clay with a
silt and sand, pH of 7.8, and exchange capacity
(EC) of 0.7. The main characteristics of the soil
used are summarized in (Table 1).The study is area
dominated by silty clay texture. Three rates of
compost, obtained from a watertreatment plant in
SARI city, were used in thestudy.The climate of the
region is moderate and humid. Fertilizer treatments
which applied in the present study, composed of
T1 as the control treatment without any usage of
manure and fertilizers, T2 as the chemical fertilizer
Table 1: Some physical and chemical
Table 1. Some physical and chemical characteristics of
characteristics of the studied soil
the studied soil
Parameter
Clay
Silt
Sand
GMD
ߪכ
OC
Bulk density
pH
EC

Unit
%
%
%
mm
‐
%
3
g/cm
‐
dS/m

Value
38
44
18
0.0434
21.892
1.34
1.35
7.80
0.7

*geometric standard deviation

application with N, P, Kdosages of 100, 250 and 100
kg/ha respectively, T3 contains 15 tons of urban
waste compost per hectare, T4 contains 15 tons of
sheep manure per hectare, T5 includes 15 tons of
cow manure per hectare, T6 containing 30 tons of
municipal waste compost per hectare, T7 consists of
30 tons of sheep manure per hectare, T8 includes 30
tons of cow manure per hectare, T9 utilizes 15 tons
of municipal waste compost per hectare plus 15
tons of sheep manure per hectare, T10 comprises of
15 tons of municipal waste compost plus 15 tons of
cattle manure per hectare, T11 consists of 60 tons of
municipal waste compost per hectare, T12 including
60 tons of sheep manure per hectare, T13 contains
60 tons of cow manure per hectare, T14 composed
of 30 tons of municipal waste compost plus 30 tons
of sheep manure per hectare and T15formed of 30
tons of urban waste compost plus 30 tons of cow
manure per hectare, respectively. Some chemical
properties of the studied soil, municipal waste
compost and livestock manure are listed in (Tables
1 and 2).
Some soil chemical properties such as soil
reaction using pH-meter (Kai, 2016); electrical
conductivity by EC-meter (salinometer) (Nishanth
et al.,2008) and soil organic carbon content using
wet combustion were measured in the soil lab.
As well, physical properties of the soil, including
texture using hydrometric method (Andrés et al.,
2014); geometric mean diameter (GMD) and its
standard deviation (σg) utilizing Jensen relationships
(Schjonning et al., 2017b); bulk density using
undisturbed soil sampling and weighing after oven
drying at 105°C (Klut and Dirksen, 1986; Khama et
al., 2013) were done (Tables 1 and 2).Data were
analyzed using SPSS16 software and findings were
presented using descriptive and analytical statistics.
Also mean comparison fulfilled using the LSD
statistical method (at 5% sig. level). Altogether, the
trend of the mentioned soil properties variations
in different treatments as well as the differences
between them were investigated using this research.

Table 2: Some chemical properties of the studied urban
compost
livestockurban
manure
Table 2. Some chemical properties
of and
the studied
compost and livestock manure
Measured
parameters
OC (%)
pH
EC(dS/m)

Urban waste
compost
20.33
7.76
4.75

Cow
manure
23.13
7.91
2.14
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Sheep
manure
15.54
7.80
6.30

Organic compost in soil

RESULS AND DISCUSSION

pH was related to T13 (60 tons of cattle manure per
hectare) which has an increase of 4.4% as compared to
the control. The lowest amount of pH was connected
to T7 (30 tons of sheep manure per hectare) which
has a decrease of 3.49% compared with the control.
In this experiment, the use of urban waste compost
and livestock manure (sheep and cattle) significantly
increased the electrical conductivity as compared to
the control at a probability level of 1% (Table 3) which,
according to the comparison of the averages in Table
4, it proves that T14 with 1.48 dS/m of EChas the
highest electrical conductivity which has an increase
of 111.49% compared with the control sample.
(Fageria et al., 2014) showed the five year application
of urban compost with three levels of 15, 30 and 45
t/ha in the mixed form with chemical fertilizer of
25, 50 and 75% expressed the clear decrease of pH
and an increase of EC after the application of urban
waste compost. (Soobhany et al., 2017)showed the
utilization of municipal compost at four levels of
15, 30, 45 and 60 t/ha with planting of fodder corn,
showed the null effect of compost on soil pH at first
which resulted in the equal pH in the all treatments.
But over the time, it increased and decreased after

According to the analysis of variance (ANOVA) data,
it was determined that various fertilizer treatments
had a significant difference at 1% probability level on
soil reaction(pH), soil electrical conductivity and soil
organic matter (Table 3).
Table 4 shows the incremental trend for averages
of electrical conductivity and soil organic matter
besides the varying averages of soil reaction (soil pH)
in relations with the control.
Soil pH and electrical conductivity
Soil pH measurement is useful because it is
a predictor of various chemical activities within
the soil. As such, it is also a useful tool in making
management decisions concerning the type of plants
suitable for location, the possible need to modify soil
pH (either up or down), and a rough indicator of the
plant availability of nutrients in the soil. Based on the
results of this experiment, application of different
fertilizer treatments in soil has a significant effect
on soil reaction rate. It caused significant changes of
soil pH in contrast with the control treatment (Table
3).On the basis of (Table 4), the maximum amount of

Table 3: ANOVA of soil pH, EC and organic matter under various
treatments
Table 3. ANOVA of soil pH, EC and
organic matter under various treatments
Variation
sources
Treatment
Error
CV (%)

Degree of
freedom
14
30
‐

pH

EC

OM

0.08221*
0.01177
1.41

0.12071*
0.00135
3.03

2.16683*
0.18677
11.34

*significant difference at 1% probability level

Table 4: Comparison of means of soil pH, EC
and organic matter under different treatments
Table 4. Comparison of means of soil pH, EC and organic matter under different treatments
Treatment
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T13
T14
T15

pH
bcde
7.72
fg
7.49
defg
7.61
defg
7.56
defg
7.63
cdef
7.66
g
7.45
bc
7.83
cde
7.70
bc
7.83
efg
7.78
bcd
7.73
a
8.06
defg
7.55
ab
7.89

EC(dS/m)
i
0.69
h
0.98
g
1.09
fg
1.12
ef
1.18
ef
1.17
d
1.28
e
1.20
c
1.37
e
1.21
de
1.22
bc
1.40
c
1.36
a
1.48
ab
1.44

SOM (%)
h
1.98
g
2.87
fg
3.31
fg
3.28
bcd
4.18
cdef
3.83
efg
3.42
ab
4.58
fg
3.39
bc
4.27
bcdef
3.96
defg
3.54
a
5.29
bcde
4.13
a
5.11

Different letters indicate significant difference
at the 5% prob. level of the LSD test
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the cultivating season and the end of the season,
respectively. However, the overall use of high levels
of compost could have an incremental effect on the
pH content. Increase inEC, but this increase was not
significantly different among the compost treated
plots, which all are consistent with the results of this
study (Table 4).
Soil organic matter
Soil organic matter is the fraction of the soil that
consists of plant or animal tissue in various stages of
breakdown (decomposition). Most of our productive
agricultural soils have between 3 and 6% organic
matter. Based on the results of this experiment,
application of different fertilizer treatments including
urban waste compost and manure (sheep and cow)
in soil has a significant effect on organic matter.
That caused significant changes in the control
treatment (Table 3).The lowest amount of organic
matter related to the control sample was 1.98%.
The highest amount of organic matter was 5.29% for
T13 treatment (60 tons of cow manure per hectare)
which has an increasing about 167.17% as compared
to the control. (Tong et al., 2015), using chemical
fertilizers and combining fertilizers with manure,
stated that the combination of two fertilizers resulted
in a 42.6% increase in the organic matter content
of the studied soil. Also, (Misra et al., 2010), used
chemical fertilizer and blend it with livestock manure
in which organic carbon has clearly increased from
4.2g/kg to6.1 g/kg in combination of two kinds of
fertilizer. Also, (Meena et al., 2019) and (Hargreaves,
2008), showed municipal waste compost mostly
increases the soil organic matter as well as the soil
quality, which all these pointed results have similarity
with this research outcomes (Table 4).On the other
hand, the use of compost reduces the consumption
of poison; one of the most important benefits of
using this fertilizer is reducing water consumption.
The use of compost fertilizer clears the crop and socalled green emerging; the fertilizer produced does
not contain weed seeds, insect eggs, disease pests
and fungi (Table 4).

tillage, livestock was grazing, timber harvesting).
Incorporation of large amounts of organic matter into
the soil will lower the bulk density, while processes
that compact the soil will increase bulk density.
Generally, the bulk density of mineral soils range
from 1.0 to 1.8 g/cm3.On the basis of the present
study, various fertilizer treatments significantly
affect the soil bulk density at the 1% probability
level (Table 5) which is in agreement with (Hussein,
2008), researches. The comparison of means (Table
6) showed that chemical fertilizer treatment(T2)
with 1.39 g/cm3, has the maximum bulk density
and 30 t/ha of urban waste compost plus 30 t/ha of
cattle manure treatment(T15) with 0.91 g/cm3 has
the minimum bulk density, which has a decrease of
32.59% compared to the control (Table 6). In addition,
soil bulk density has been decreased using organic
fertilizers because of its lower volumetric mass than
soil. Furthermore, organic waste matters improve soil
structure and aggregation. (Xiuli et al., 2016) expressed
the usage of cow manure caused a decrease in soil
bulk density. As has been proven in these results (Table
6), the application of 60 t/ha of urban waste compost
(T11) and a mixture of 30 t/ha of cow manure with 30
t/ha of urban compost (T15) significantly reduced the
bulk density of the soil of study area.
Void ratio
Table 5, shows the changes in soil bulk densityratio
asa consequence of compost addition to soils.The
current study showed a significant difference at the
1% statistical level for the soil void ration by utilization
of municipal waste compost, chemical fertilizer and
livestock manure. As can be seen in the table 6, based
upon the comparison of means, the soil void ratio had
an increasing about 105.15% compared to the control
by using of 30 t/ha of municipal waste compost plus
30 t/ha of cattle manure(T15) (Table 6). These results
are compared with (Nie, 2018) study of consistency
abundance.
Table 5: ANOVA of the soil bulk density and void
Table 5. ANOVAratio
of the
soil various
bulk density
and void ratio under
under
treatments
various treatments
Variation
sources
Treatment
Error
CV (%)

Soil bulk density
Soil bulk density is the mass of dry soil per unit
of bulk volume, including the air space. Soil bulk
density can vary substantially among different soil
types and is affected by management practices (e.g.

degree of
freedom
14
30
‐

Bulk
density
0.05002*
0.01518
10.83

*significant difference at 1% probability level
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Void ratio
2.7589*
1.4394
16.92
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Table 6: Comparison of means of soil bulk
density and void ratio under different
Table
yields
under
different
Table 6. Comparison of means of soil bulk density and void ratio
Table8:8.Comparison
Comparisonofofmeans
meansofofdilldill
yields
under
different
treatments
treatments
under different treatments
treatments
Treatment
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T13
T14
T15

Bulk density
a
1.35
a
1.39
ab
1.19
ab
1.22
ab
1.25
bcd
1.07
bcd
1.11
bc
1.12
bcd
1.10
bc
1.13
cd
0.95
bcd
1.09
1.06bcd
1.13bc
0.91d

Void ratio
de
0.97
e
0.83
bcd
1.22
cde
1.17
bcd
1.22
bc
1.38
bcd
1.23
bcd
1.23
bcd
1.30
bcd
1.32
b
1.54
bcd
1.29
1.37bc
1.32bcd
1.99a

Treatment
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T13
T14
T15

Different letters indicate significant difference
at the 5% prob. level of the LSD test

Degree of
freedom
14
30
‐

Wet
weight
10484.9*
10.9
1.29

2

Dill dry weigh(g/m )
j
25.24
h
54.30
gh
51.30
i
42.61
f
62.17
g
58.30
d
70.83
cd
73.90
e
65.64
c
75.30
e
66.12
c
75.40
b
83.67
b
85.28
a
93.35

Different letters indicate significant difference at the 5% prob. level
of the LSD test

Table 7: ANOVA of the dill yield (wet/dry weight)
Table 7. ANOVA of the dill yield (wet/dry weight) under various
under various treatments
treatments
Variation
sources
Treatment
Error
CV (%)

2

Dill wet weight(g/m )
k
190.88
h
231.24
j
210.55
l
201.86
gh
255.80
i
239.15
fg
265.78
e
269.90
g
258.28
e
270.88
f
261.82
c
273.92
b
318.70
d
325.75
a
349.43

then at least 15% and the maximum 35% will reduce
agricultural water consumption(Table 7).

Dry
weight
901.273*
4.172
3.10

CONCLUSION

*significant difference at 1% probability level

Dill yield
The ANOVA basis results has proven meaningful
differences utilizing the above-mentioned fertilizer
treatments on the dill yielding (wet and dry weight
of the plant) at the 1% significance level (Table7).
Also, the comparison of means has shown the lowest
and highest wet and dry weight of dill, allotted to
the control (T1) and 30 t/ha of urban waste compost
plus 30 t/ha of cow manure (T15) treatments,
respectively (Table 8). Applying of T15 caused an
increase of wet and dry weight about 83.06% and
269.84%, respectively as compared to the control
treatment (Table 8). Likewise (Moreira et al., 2015)
explained the increasing of soybean yield by usage
of 40 t/ha of sewage sludge plus chemical fertilizer,
in their investigation.Also, since soil organic matter
can absorb water equivalent to two to six times its
weight, it is very important to use compost fertilizer
in arid and semi-arid soils, which is one of the main
factors in reducing plant growth.Since organic matter
is five times lighter than the mineral part of the soil,
if the amount of organic matter increases by 1%,
20

Regarding the study of references and researches
done, it can be concluded that the use of organic
fertilizers improve soften physical and chemical
properties of the soil. Although compost application
generally increases soil organic matter content, it is
important to determine other parameters in order
to better understand the effects of compost on soil
organic matter quality. Organic matter is recognized as
one of the soil fertility pillars due to the fundamental
effects on the physical, chemical, biological and
fertility properties of soil. These parameters provide
information about soil organic matter component
evolution after compost application. Finally it has been
proven the advantages of using compost to improve
some soil conditions such as: betterment of soil physical
structure, correction of soil pH, soil fertilization, plant
nutrition, moisture absorption and maintenance,
increase and penetration of water, as well, increase
of porosity and air-to-soil penetration, improvement
of the quantity and quality of agricultural products
and etc. the highest amount of soil organic materials
and soil reaction are related to the treatment with
application of 60 tons per hectare of cow manure(T13).
Implementing of 30 tons of urban waste compost plus
30 tons of sheep manure per hectare(T15)caused
the highest increase of soil EC as compared to the
control, additionally, has had the most and greatest
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improving effects on the other soil properties such
as: bulk density, void ration and wet/dry yield of the
dill. Finally, according to the results of this study, the
treatment of 60 tons per hectare of cow manure
and similarly, the combined treatment of 30 tons per
hectare of cow manure plus 30 tons per hectare of
municipal waste compost are the best recommended
implementable treatments for the betterment of soil
mentioned properties and its usage for agricultural
purposes. This information can complement current
knowledge about compost application, making it
easier to develop compost application programs that
improve soil characteristics such as water and nutrient
retention and soil structure.
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ABBREVIATION
ANOVA

Analysis of variance

CV

Coefficient of variation

C

Degree centigrade

0

ds/m

Desi-simens per meter

EC

Electrical conductivity

g/kg

Gram per kilogram
Gram per square meter

g/m2
g/cm

3

GMD

Gram per cubic centimeter
Geometric mean diameter
Geometric standard deviation

Kg/ha

Kilogram per hectare

K

Potassium

LSD

Least square difference

m2

Square meter

mm

Milli meter

N

Nitrogen

OC

Organic carbon

OM

Organic matter

P

Phosphorus

PH

Potential of Hydrogen

SPSS

Statistical package for social sciences

T

Treatment

t/ha

Tons per hectare

%

Percent
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