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Anahtar Kelimeler:
Bugday samani

Toprak su iceigi

Tarla kapasitesi
Yari-kurak iklim kosullar

Bu ¢aligma, Tiirkiye’nin Dogu Akdeniz Bolgesinde yari-kurak iklim kosullarinda
bugday yetistirilen arazilerde organik mal¢ uygulamalarindan birisi olan bugday
samani uygulamasinin toprak ozellikleri iizerine etkisini belirlemek amaciyla
yapilmistir. Calismada toprak yiizeyine farkli oranlarda (0, 300 kg/da, 600 kg/da
ve 900 kg/da) bugday samani uygulanmistir. Deneme, arazi kosullarinda, tesadiif
bloklar1 deneme desenine gore 3 tekerriirlii olarak kurulmustur. Bugday hasat
sonrasi her parselden 0-15 cm derinlikten toprak ornekleri alinmistir. Sonucta,
organik mal¢ uygulamalarindan bugday samaninin uygulamalara bagli olarak
topragin organik madde miktarini artirdigi tespit edilmistir. Ayrica bugday
samaninin topraklarm likit limit, plastik limit, yarayish su icerigi ve tarla
kapasitesini de artirmigtir. Uygulama dozuna bagli olarak topragin likit limit,
plastik limit, yarayigh su icerigi ve tarla kapasite artigi organik madde ile
iliskilendirilmistir. Yapilan istatistiksel analiz sonucuna gore, organik madde, likit
limit, plastik limit, yarayigh su igerigi ve tarla kapasitesi iizerine (P<0,05) énemli
farkliliklar bulunmustur. Kahramanmaras kosullarinda 600 kg/da ve 900 kg/da
bugday samanimin uygulamalarmin topraklarda organik maddenin artirilmasi,
bitkiye elverigli su kapasitesini artirdigi, ylizey akisini azalttigi, porozite
ozelliklerini iyilestirerek kok bolgesinde su ve hava tutma dengesi saglayabilecegi,
dolayisiyla bitkisel tiretimde verim ve kaliteyi artiracagi sonucuna varilmistir.

Effects of Organic Mulch Applications on Some Physical Properties of Soil

Research Article

ABSTRACT

Article History:

Received: 12 October 2020
Accepted: 24 December 2020
Published online: 2 March 2021

Keywords:

Wheat straw

Soil water content
Field capacity

Semi arid conditions

This study was carried out in order to determine the effect of organic mulch on the
soil properties of wheat straw in wheat fields. Turkey's semi-arid climatic
conditions in the Eastern Mediterranean Region. In the study, wheat straw in
different proportions (0, 300 kg/da, 600 kg/da and 900 kg/da) was applied to the
soil surface. The trial was set up with 3 replications according to the randomized
blocks trial pattern under field conditions. After the wheat harvest, soil samples
were taken from each parcel at a depth of 0-15 cm and analyzed in laboratory. As
a result, it has been determined that wheat straw applications, increases the organic
matter of the soil depending on the applications. In addition, wheat straw increased
the liquid limit, plastic limit, available water content and field capacity of the soils.
Depending on the application dose, liquid limit of the soil, plastic limit, available
water content and field capacity increase were associated with organic matter.
According to the results of statistical analysis, significant differences were found
on organic matter, liquid limit, plastic limit, available water content and field
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capacity (P<0,05). It has been concluded that the application of 600 kg/da and 900
kg/da wheat straw in Kahramanmaras conditions will increase the organic matter
in the soil, increase the water capacity suitable for the plant, decrease the surface
flow, improve the porosity properties and provide water and air retention balance
in the root zone, thus increasing the yield and quality in crop production.

To Cite: Kara Z., Sesveren S., Gonen E., Kéylii A. Effects of Organic Mulch Applications on Some Physical Properties of Soil.
Osmaniye Korkut Ata Universitesi Fen Bilimleri Enstitiisii Dergisi 2021; 4(1): 91-95.

1. Introduction

Increasing global crop production will be one of
the greatest challenges facing humanity in the
coming decades. The aim of agriculture is to help
the generations to continue their lives in a healthy
way by providing the food need for human
survival. Therefore, the soil, climate and plants
should be protected. For this reason, it has been
forced to take more products from the soil per unit
area and to work to eliminate the factors that
cause this restriction in areas where production is
restricted for one or more reasons. These restricts;
Restrictions include areas with poor chemical and
physical properties, climate in arid-semi-arid
regions, especially rainfall and production of the
precipitation regime.

Today, 6,1 billion ha of the world's lands are
composed of arid and semi-arid areas. Drought is
the most important environmental factor limiting
plant growth and reducing crop production in the
world's  agricultural  areas  where  the
Mediterranean climate prevails. Mediterranean
region at the beginning of the areas most affected
by global warming will come. As is known, the
most important factor limiting plant growth in arid
and semi-arid climates is the lack of available
water in the root zone [1, 2]. As a result of low
rainfall and excessive evaporation in these areas,
water shortage is observed for plant development,
and water shortage is one of the most important
problems of crop production.

Excessive evaporation requires moisture control
in the soil. By controlling the moisture in the soil,
it makes it possible to keep the moisture in the soil
for a long time and to prevent the salinization that
occurs on the soil surface by evaporation.

Preserving the soil moisture content can be
achieved by covering the soil surface with some

cover materials. Various organic and inorganic
mulches can be used for this purpose. Mulching
protects the soil against the erosive forces of
precipitation by reducing the hydrodynamic forces
of the aggregates falling on the soil surface and by
absorbing the kinetic energy of the raindrops by
reducing the hydrodynamic forces of the raindrops
falling on the surface of the soil, and also
decreases the soil loss by increasing the amount of
surface runoff and its velocity by increasing the
infiltration [3].

The effectiveness of mulch materials applied to
soils can vary significantly depending on factors
such as climate and soil properties, mulch type,
amount, application method and time. It has been
reported that as the amount of covering the soil
surface with organic mulch increases, soil losses
decrease Organic mulch application on soil
surfaces significantly reduces soil losses that may
occur due to precipitation and winds. It has been
stated by many researchers that organic mulching
of soils increases the organic matter content and
stability of the topsoil [2, 4, 5]

This study aimed to determine the effects of
organic mulching (wheat straw) application on
some physical properties of soils after harvest
under arid-semi-arid climatic conditions in
Kahramanmaras province.

2. Material and Method
2.1. Material

The field experiment was conducted at the east
mediterranean  transitional zone agricultural
research of institute, in Kahramanmaras, Turkey.
Some physico-chemical analysis results of the
experimental soils are given in Table 1.

Table 1. Some physico-chemical analysis results of the experimental soils

pH  Lime OM Clay Sand Silt P K Ca Mg Na
% % % % % uglg uglg uglg uglg uglg
7,76 3557 240 26,13 2829 4558 5 189,6 6500 972 49,6
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Wheat straw was used as organic mulch on the
trial soil. The experiment was carried out with 3
replications according to the randomized blocks
design by making factorial arrangements. After
planting wheat, 4 different doses (Control, 300
kg/da, 600 kg/da and 900 Kkg/da) were
homogeneously distributed by hand in the study
area. The trial started in mid-November and ended
towards the end of June. After the trial was
completed, soil samples were taken and
appropriate physical analyzes were made.

2.2. Method

The plastic limit value of the soils taken from the
study area was determined according to the
Sower, [6] method, and the liquid limit values of
the soils were determined using the casagranda
tool [7]. The field capacity and permanent wilting
point of the soils are expressed as the amount of
water held under pressures of 33 and 1500 kPa,
respectively, in the pressure table device after the
samples are saturated with water [8]. The organic
matter content of soils was determined according
to the method determined by Nelson and
Sommers [9].

Analysis of variance was performed to evaluate
the statistical effect of treatments on some soil
properties SPSS software. Treatment means were
compared using LSD test [10].

3. Results and Discussion

The change of the wheat straw levels applied in
the study on the soil organic matter amounts are
given in Figure 1.
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Figure 1. Change of organic matter contents depending
on the application

The highest amount of organic matter is seen at
900 kg/da straw applied points 2,99%, 2,82% in
600 kg/da applications and the lowest organic
matter content was determined in control (2,45%).
According to the results of the Anova test, a

statistically significant difference was found
between the change in organic matter amounts
and the application doses (P<0,05; Figure 1).

The liquid limit values of the soils subject to the
experiment are given in Figure 2.
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Figure 2. Application-dependent change of liquid limit

The liquid limit values of the soils increased
depending on the increasing dose amount. While
the lowest liquid limit value was observed in the
control soil (29,02%) without any application, the
highest liquid limit value was found in the parcel
where 900 kg/da of straw was applied per decare
(32,48%). Application doses were found to be
statistically significant on liquid limit amounts (P
<0,05). The increase in liquid limit values due to
the application has been associated with organic
matter. Smith et al. [11] stated that there are
positive relationships between organic matter and
liquid limit. It has been stated by many
researchers that organic matter has direct or
indirect positive relationships on soil quality
[12,13,14].
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Figure 3. Application-dependent variation of the
plastic limit

According to the Figure 3 given, in parallel with
the application dose of wheat straw from
agricultural waste, the plastic limit values of the
soils have increased. While the highest plastic
limit value was 21,18% in the parcel where 900
kg of wheat straw was applied per decare, the
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lowest plastic limit value was observed in the
control parcel (16,67%). According to the
ANOVA test result, the applications were found
to be statistically significant above the plastic
limit (P<0,05). The increase in plastic limit values
due to the application has been associated with
organic matter. Giilser and Candemir [15] stated
that due to the increase in organic matter, plastic
limit also increased from Atterberg limits.

The variation of the field capacity and available
water content of the soils subject to study is given
in Figure 4 and Figure 5, respectively.
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Figure 4. Variation of field capacity depending on the
application
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Figure 5. Application-dependent variation of useful
water content

While the highest field capacity was observed in
the parcels with 900 kgs per decare (35,1%), the
lowest value was detected at the control point
(32,6%). When we look at the available water
content of the experimental plots, the lowest
control point (15,6%) and the highest point where
900 kg of wheat straw was applied per decare
(18%) was obtained. The increase in field capacity
and available water content was associated with
organic matter. According to the ANOVA test
results, the field capacity and available water
content were found to be statistically significant
(P<0,05). In the study conducted by Montenegro
et al. [16], it was stated that vegetal waste
practices significantly increased the amount of

moisture retained in the soil. Another researcher
reported that straw mulchers support water storage
of soils [17]. The results we obtained in the field
of study support previous studies. As the amount
of chaff in the trial plots increased, the amount of
organic matter changed compared to the control.
With the increase in organic matter, the variables
of liquid limit, plastic limit and field capacity,
which is a character of water holding capacity,
increased in direct proportion.

4, Conclusion

In this study, the changes caused by wheat straw
from agricultural wastes on the moisture content
of soils were investigated.

It has been concluded that the changes occurring
in the organic matter amounts of the soils and the
applications are effective. Due to the increase in
organic matter, the liquid limit, plastic limit, field
capacity and available water amount of the soils
increased. According to the results of statistical
analysis

Considering its importance in dry agriculture and
soil moisture, increasing the organic matter in
poor soils increases the water capacity suitable for
the plant, decreases the surface flow, increases the
water and air holding ability of the soil by
improving its porosity properties, thus increasing
the yield and quality in crop production. In order
to prevent yield decreases due to low rainfall
conditions in first crop wheat cultivation under
Kahramanmaras conditions, application of 600 kg
and 900 kg of wheat straw per decare can provide
a good air-water balance in the root zone,
especially as a result of organic matter increase
and improvement of aggregate structures. In
addition, it can be predicted that mulch will
provide positive results in above-ground water
content retention.

In the light of the findings obtained from this
study, if long-term aggregation is desired in the
territory of the region, it can be recommended to
use it with organic matter regulators in addition to
vegetable mulch. The rate of change in our study
was generally lower than the findings in organic
mulch applications in the literature. For long-term
improvements, new studies can be carried out
under quantity adjustment, application times, soil
types, climatic characteristics and different
agricultural conditions. It may be suggested that
different dose combinations be developed. The
results of the applications will reflect positively
on the economic indicators of agricultural
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production. In addition, recommendations at the
farmer level should be developed based on the
results of the trials to be carried out in parcel
conditions.
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