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Abstract

Article Info There is a worldwide risk of fire spread due to the mismanagement of stubble in
agricultural land. In 2019, 3.6% of the forest area was damaged by fires in Turkey

Received : 19.02.2021 due to stubble burning. The burning of agriculture residues negatively affects soil

Accepted : 15.08.2021 properties, air quality and water resources. This finally threatens humankind
Available online : 10.09.2021 sustainability. However, there is a lack of information analyzing this problem

from the current policies in Turkey. Therefore, this paper reviews the legislation
Author(s) currently applied to understand the specific competencies to achieve sustainable

fire and forest management. A holistic analysis of the legal regulations and
practices to prevent stubble burning in Turkey shown here the farmer’s
perception of the use of fire as an agriculture tool and the relevance of stubble
burning to explain the location and recurrence of wildfires. Then, we discussed
the relevance to shed light on how effective are the laws to avoid stubble burning
and its impact on the environment. We claim for an update of the legislation to
allow the farmers to manage the stubble and encourage the policymakers to
* Corresponding author develop new strategies to compost the stubble and achieve sustainable
management within the Sustainable Development Goals of the United Nations
that will contribute to achieving the Land Degradation Neutrality Challenge.
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Introduction

In 2019, approximately 15.4 million hectares of land, excluding fallow, are cultivated in Turkey. Among
them, 6.8 million hectares of wheat, 2.9 million hectares of barley, and 0.6 million hectares of corn (TUIK,
2020) are cultivated. Rooted stems that remain in the field after the crops are harvested and defined as
stubble. In Turkey, it is very common that farmers burn stubble considering a correct habit (Gursoy, 2012).
Approximately 40% of the grain field in Turkey are exposed to stubble fire every year, and this fire results in
the extinction of 10 million tons of stalks and straw (Temiz and Olgar, 2017). This is because farmers assume
that fire provides convenience in tillage results and reduce diseases and pests, which allow obtaining higher
crop yields, and reduce the economic costs to be transported (Korucu et al.,, 2007). There is a lack of suitable
tools, equipment and financial support to process the stubble and the clogging of the sowing machines
during planting which leave fire as a unique solution to the stubble burning by the Turkish farmers (Yilmaz
et al,, 2014). Another reason for burning stubble is that the stubble remaining on the soil surface causes
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Zabrus spp. beetle and plant root rot (Budak and Gunal, 2018). The perception of the farmers is that fire is
positive to enhance their fields because the decomposition of the stubble will last for years and they need to
plough the soil for the next harvest. Burning of agricultural residues is a harmful process in several ways but
it is common in paddy, cotton, and cornfields, mainly cultivated with wheat in the United States (McCarty et
al, 2009), New Zealand (Williams et al., 2020), Australia (Smith et al., 2007) or some countries of Asia
(Mittal et al., 2009).

Stubble burning harms the soil in many aspects such as water-repellent conditions (Flow, 2016), changes in
the water cycle by enhancing the runoff generation and reducing the infiltration capacity of the soils
(Vermeire et al., 2004; McCarty et al., 2009), increasing the risk of soil erosion (De Bano et al,, 1998), a
greenhouse gas emissions rise (Venkataraman et al., 2006; Hemwong et al, 2008; Huang et al.,, 2012;
Ravindra et al.,, 2019; Beig et al., 2020), and duplicating the nutrient losses (Fynn et al., 2003; Heard et al,,
2006). Also, biodiversity is highly affected. For instance, many small reptiles and mammals, such as lizards
or vole, whose value for the soil or life cycle is not fully appreciated by farmers, are also adversely affected
by stubble fires (Akman, 2019). However, there are some contradictory results in this respect. For example,
Christian et al. (1999) concluded that the burnt field's yield is higher than the yield from the unburned field.

Researchers explained this contradiction by the fact that yields are strongly affected not only by fire but also
by soil, climate, and other environmental factors. In a study investigating the effects of forest fires on the
biochemical properties of the soil (Kaptanoglu and Namli, 2019), it was concluded that low and moderate
forest fires positively affected some chemical (pH, CaCO3, Ca and P;0s) properties of soils, and negatively
affected some biological properties (-D glucosidase, urease enzyme activities). Burning the stubble left at
the end of the harvest causes many risks besides its damage to the soil. These risks involve the emergence of
acute respiratory diseases caused by smoke during and after stubble burning (Batra, 2017). Also, telephone
and energy transmission lines can be damaged, traffic accidents due to fog formation can occur, fire splashes
to neighbouring unharvested fields are registered (Korucu et al., 2005).

Wildfires also closely affect sociocultural life. Using data from the fires that occurred in Turkey between
1995 and 2004, Koulelis and Mitsopoulos (2007) found significant relationships among the population
density of these years, the number of fires, the gross domestic product, and the width of the burning area. A
large portion of forest fires in Turkey (93%) is removed by people, among them, negligence and carelessness
forest fires are an important place (Inanc and Aydin, 2019). In Turkey, the primary starting point for forest
fires is the agricultural area near or in the forests (Baltaci and Yildirim, 2021). According to the data of 2019,
a total of 2698 forest fires broke out in Turkey, and 184 of these fires were reported to have occurred due to
stubble burning. According to provinces, forest fires caused by burning stubble were located in Trabzon
(28), Sakarya (27), Giresun (20), and Eskisehir (18). In 2019, the total size of the area damaged by forest
fires was determined as 11332.44 ha. It was summarized that 406.45 ha was estimated to be burnt due to
stubble burning. Forest areas damaged by stubble burning are registered in Trabzon (76.78 ha),
Kahramanmaras (67.45 ha), and Mersin (53.87 ha) (Anonymous, 2020a). Figure 1 shows different visuals
from the stubble burning processes in Central Anatolia in October and November 2020.

Figure 1. Different visuals from the stubble burning processes in Central Anatolia in October and November 2020
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Efficient and widespread training activities are required to prevent stubble burning. To date, various legal
regulations have been developed in different countries to accomplish results in the short-term, in which
policymakers are conscious of the enormity of the situation (Agudo-Gonzalez, 2010; Galiana-Martin et al.,
2011; Montiel-Molina, 2013). In the European Union, the cross-compliance rules of the Common Agriculture
Policy (CAP) regulates the management of agricultural residues according to the Council of the EU regulation
no 73/2009, 6 (1) and it has prohibited the burning of stubble in EU member countries (Searle and Bitnere,
2017). Although there are many legal regulations and measures in the European Union countries,
paradoxically, there have been severe wildfires in Europe (Fernandez-Anez et al., 2021), possibly, due to this
fact (Xanthopoulos et al., 2006; San-Miguel-Ayanz and Camia, 2010; Mierauskas, 2012). However, a holistic
analysis of the legal regulations and practices to prevent stubble burning in Turkey is scarce. Therefore, the
main goals of this review are to describe: i) farmer’s perception; ii) wildfires in Turkey due to stubble
burning; iii) and what can be considered to make the current laws effective to face this issue.

Legal measures in Turkey

Developing legal measures to face wildfires is essential to focus on fire prevention measures (Mavsar et al.
2013). In this sense, high-risk seasons and practices carrying a significant wildfire risk should be regarded
when preparing laws and land management plans (Pausas, 2004; Pausas and Keeley, 2014). The burning of
stubble and agricultural residues, particularly after harvest, coincides with the months when the air
temperature is high (Erdal et al., 2016). During the next growing period coinciding with soil preparation,
stubble burning can cause severe forest fires (Velez, 2010; Montiel-Molina, 2013).

According to official statistics, 3.6% of the forest area affected by fires in 2019 in Turkey are due to stubble
burning (Anonymous, 2020a). While determining legal measures, deliberate forest burning and carelessness,
such as stubble burning and forest burning by negligence, are separated. According to Forest Law No. 6831
of the Turkish Government, Article 76 "d). It is forbidden to burn stubble or similar vegetation within the
villages' boundaries within the scope of articles 31 and 32 of this law or at a distance of four kilometers to
forests”. According to Article 110 of the same law, "Those who cause forest fires contrary to the obligation of
attention and care are punished with imprisonment from two to seven years”. Still, suppose the intention of
the act of burning is determined; in that case, it is said that" the person who deliberately burns the forest is
punished with imprisonment not less than ten years and a judicial fine up to ten thousand days". It is stated
in the same law that "a person who burns the state forests within the framework of the activities of an
organization established to commit crimes against the security of the state is punished with life
imprisonment and a judicial fine of up to twenty thousand days". According to the 18th Article of the
Forestry Law No. 6831, no activities other than forestry activities are allowed in forests exposed to fire
(Anonymous 2020b).

In general, wheat straw in Turkey uses to be incinerated with maize, cotton, and sunflower residues to be
favoured (Yilmaz et al.,, 2014). Barley lot and residues are nutritious and easy to digest for livestock and have
a short growth cycle in the field against wheat growth; mainly used for livestock. In addition, since the
amount of stubble on the field surface after the harvest of barley is low, the rate of burning is significantly
lower (Gursoy et al., 2013). Depending on the harvesting height of the grain crop (i.e., barley and wheat),
3500 kg ha-1 for incineration of all crop residues and 1000 kg ha-! for residues other than herds disappear
without being added to the soil (Temel, 2012).

The preservation of agricultural lands and pastures in Turkey is also guaranteed by Article 44 and Article 45
of the Republic of Turkey's Constitution in 1982. Nowadays, Turkish policymakers continue to work on a
new Constitution. In this new document to be prepared, the laws for protecting natural assets will
undoubtedly be included. Currently, efforts are made to find a solution against stubble fires by applying
penal sanctions (Dilber and Guler, 2015) by the Environmental Law No. 2872 (Anonymous, 1983), Forest
Law No. 6831 (Anonymous, 1956), the Provincial Administration Law no 5442 (Anonymous, 1949) and the
relevant articles of Turkish Penal Code No0.5237 (Anonymous, 2004) and the circulars issued on this subject,
through the Ministry of Agriculture and Forestry, the Ministry of Environment and Urbanization, the
Ministry of Internal Affairs, Governorships, Municipalities, and related security units.

According to Article 76 of the Forest Law, it is forbidden to burn stubble and similar vegetation at a distance
of 4km to the forest or within boundaries of forest villages, whose description is determined by law. This act
is considered a forest crime. According to Article 110 of the Forest Law, people who commit the act
mentioned above are sentenced to imprisonment for one to three years, and a fine is imposed. In the
calculation of fire damage, the value of entirely burned trees, the decrease in the value of partially burnt
trees, the damage, and efficiency losses in the substrate are taken into account (Anonymous, 1956).
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Governorships in Turkey also publish notifications on this subject. The purposes of these rescripts are to
take the necessary measures for the sustainability of the soil fertility in natural balance by protecting the
soil's biological, chemical, and physical structure and the environment. This is the primary source of
agricultural production to determine alternative measures to prevent stubble burning after the harvest in
cereal agriculture. It considers the damage to the soil structure and the environment to train technical staff
and farmers, and ensure that the public is sensitive to stubble fires.

Under subparagraph (I) of the Ministry of Environment and Urbanization's Communiqué numbered 2019/1
published in the Official Gazette dated 31 December 2018 and numbered 30642, subparagraph (I) of the
20th article of the Environment Law numbered 2872, those who burn stubble will be fined 60.11 TL
(Approx. € 6.83) administrative fine for each decade. If the stubble burning is acted in areas adjacent to
forests and wetlands and residential areas, the penalty is raised five times. On the other hand, in the regions
where the second crop is planted, controlled stubble burning is permitted under the responsibility of the
Governorships within the framework of the action plan prepared by the Governorships. Still, almost all
governorships do not apply this provision in their provinces and do not allow stubble burning, including
controlled stubble burning. Besides, a fine of 320 TL (Approximately € 35.00) is fined for 2019, according to
Article 32 of the Misdemeanor Law No. 5326, along with the penalties accrued for those who act against this
notification published by the Governorship (Anonymous, 2005). Provincial Agriculture and Forestry
Directorates carry out the execution. Besides, the relevant institutions' responsibilities for stubble burning
are also plainly declared in the rescripts mentioned above. The order not to cause any malfunctions in
practice by closely monitoring the issues specified in the rescript by the relevant Public Institutions and
Organizations (Anonymous, 2020d).

Responsibilities of institutions and organizations for the prevention of burning stubble

Public institution's and organizations' responsibilities in Turkey concerning the prevention of stubble
burning are also clearly stated in the relevant rescripts. According to one of these rescripts (Anonymous,
2020c), the responsibilities of the relevant public institutions and organizations are given in articles:

The responsibilities of the Provincial Directorate of Agriculture and Forestry and the Presidencies of the
Chamber of Agriculture confirm that: i) stubble fires will be included in farmer training programs
extensively, and their damages will be explained in detail; ii) environmental awareness by providing the
contributions of local government and non-governmental organizations in the training-publication activities;
iii) public awareness will be raised with posters and brochures to be prepared; and, iv) with other public
institutions and organizations to make more effective measures against stubble burning. Training requests
from the Agricultural Chamber Presidencies will be fulfilled immediately by the Provincial Directorate of
Agriculture and Forestry.

The Highways Branch Directorate's responsibilities clarify that stubble fires that pollute the air occasionally
diminish visibility on highways, which causes traffic accidents and loss of life and property. Thus, weeds on
the road slopes will be removed and flammable material too. Moreover, warning signs will be fixed on the
roadside concerning the damages of stubble fires.

The responsibilities of the Provincial Gendarmerie Command and Provincial Security Directorate affirms
that: i) control and patrol duty will be increased before, during, and after harvest; ii) vehicle and personnel
will support in the transportation of living and non-living things affected by fire in case of fire and if desired;
and, iii) despite the measures and announcements taken, the official reports and all evidence regarding the
fire will be sent to the Provincial Directorate of Environment and Urbanization. This institution will take
legal actions against those who begin stubble fire. In addition, the responsibilities of the Directorate of
National Education claim for children and young people to better understand the harmful effects of stubble
fires, education on stubble fires and their damages will be included in the education curriculum.

Also, the responsibilities of the Regional Directorate of Forestry/Forestry Operation Directorates and Chief
Offices are planned. Firstly, farmers in the settlement where burning stubble is prohibited under the Forest
Law's relevant articles will be informed about forest fires that may occur due to stubble burning. The
technical staff of the Provincial/District Agriculture and Forestry Directorates will also participate in this
information to be made in the form of neighbourhood meetings. Before, during and after harvest, inspections
will be increased by making fire announcements and legal actions will be taken against those who cause
fires. Also, between the agricultural areas and forest areas in fire-sensitive areas, lanes will be opened with a
grader in a way to prevent fire. However, despite the measures and announcements taken, if the stubble fire
is closer than 4 km to the forest area, criminal action will be applied to those who cause the stubble fire
under the relevant provisions of Forest Law No. 6831. In this case, the official reports taken for legal action
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and all evidence regarding the fire will be sent to the Provincial Directorate of Environment and
Urbanization.

Responsibilities of the Municipalities: i) announce the notification issued by the Provincial Governorship to
inform the public and the concerned parties, regarding the prevention of stubble burning, ii) provide the
intervention of the fire department units to extinguish the stubble fires within the boundaries of the
municipality adjacent areas.

Responsibilities of the Neighborhood Mukhtars i): they will announce this notification published by our
Provincial Governorship to inform the public and the concerned parties to prevent burning of stubble, ii) by
determining those who cause stubble fires as soon as possible, informing relevant authorities immediately,
iii) the time and place of training and activities related to stubble fires will be announced to the public.

The responsibilities of the Provincial Directorate of Environment and Urbanization: i) by making fire
announcements before, during, and after harvest, inspections will be increased, legal action will be taken
against those that cause fires, ii) studies will be carried out in coordination with the relevant institutions to
prevent stubble fires, iii) will duly apply fines under the relevant laws.

Responsibilities of Provincial and District Mufti Offices: i) sermons on the prevention of stubble fires in
mosques will be shared by mufti offices.

Responsibilities of combine harvester owners/operators in related rescripts on preventing
stubble burning

Worldwide, various methods have been developed for the management of stubble left after wheat harvest.
These are i) the stubble shredders separate from the combine harvester or the stubble shredder and
spreader systems attached to the back of the harvester during harvesting, ii) collecting the stubble in the
field during or after the harvesting process with the appropriate equipment, and making hay, iii) collecting
bales iv) burying the stubble in the soil with tools such as a plough that tills the soil, v) performing stubble
sowing directly with sowing machines (Erdal et al., 2016). One of the essential points in the correct control
of the stubble is that the combine harvester operators performing the appropriate application. The
responsibilities of the combined harvester owners/operators in the related communiqués regarding the
prevention of stubble burning are listed in items (Anonymous, 2020d,e): i) those who do not have a G-class
Driving License or Combine Harvester Operator's License will not be able to work as a harvester operator
and cannot be operated by combine harvester owners Authorized operators will use combine harvesters. ii)
harvester owners and operators will not exceed a 1.5% crop loss rate during harvesting within the
provincial property borders for 2020. Product loss index values will be taken into consideration according to
the land situation. iii) combine harvester owners shall not operate combine harvesters without two 6-kg fire
extinguishers. iv) combine harvester owners and combine harvester operators are obliged to present their
identification if requested by the authorized controllers. v) the combined header must be dismantled when
they are travelling on highways. vi) in cases where the stalks left in the form of a barrel on the field during
harvesting with a combine harvester are not counted as bales of straw, the straw chopper (harvester), which
is attached to the straw hopper of the combine harvester and shreds the straw into the field by using a
handle or chops the straw into a trailer attached to its back (combine harvester) schemes need to be
installed and used on combines vii) the existing combine harvester owners, and the ones who come to the
province from outside shall inform the Provincial or District Agriculture and Forestry Directorates about the
combine harvester and the operator to be operated before starting the harvest. viii) harvester owners or
operators are obliged to attend the training to be organized. ix) the combined harvester operator and
owners will pay attention to the inspectors and law enforcement officers' warnings. x) all kinds of safety
precautions will be taken in place and on time against fire hazards by those concerned not to damage the
harvested product and the environment. xi) drivers with operator certificates will reap the crops from the
most suitable height that will not allow the stubble's burning, taking into account the field and product
condition and the land structure.

Responsibilities of field owners and villagers in the related communication on preventing
stubble burning

If an effective struggle against stubble burning is desired, it is impossible to achieve success without the field
owners and villagers involved in this struggle. Figure 2 shows some photos of the stubble burning in
Ethiopia (Bahir Dar area, Nile) in January 2018. The responsibilities of the field owners and the local people
in the related communiqués concerning the prevention of stubble burning are listed in items (Anonymous,
2020d): i) crop owners and mukhtars will ensure the formation of an 8-10 meters wide ploughed line,
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cleared from combustible materials (stubble) after harvest, in the grain fields adjacent to the forest, they
will prevent the burning of stubble, grass, and bushes in the fields in and around the forest, and the
mukhtars will notify the Gendarmerie Command or the Forest Management Directorate of those who act
contrary. ii) under Forestry Law No. 6831, it is prohibited to spend the night in the state forests other than
the accommodation places determined, burning all fires other than the quarries and burning stubble or
similar vegetation. This issue will be followed by the Neighbourhood Mukhtar, Forest Management
Directorate, the relevant Municipality, Gendarmerie Command, and the Police Department. iii) the control
officers will make the necessary warnings to notify the public and the Neighbourhood Mukhtar, the
prohibition of burning stubble and cleaning the field, starting fires, accommodation and overnight stays
outside the forest picnic-promenade and being cautious in the forest areas.

Figure 2. View of the stubble burning in Ethiopia (Bahir Dar area, Nile) in January 2018.
Discussion

Stubble burning is not a Turkey issue as it is widespread around the world. Turkey can be considered a
laboratory to understand the use of stubble burning as has a long tradition of farming and the use of stubble.
Some of the problems of burning stubble go further than the risc to cause a wildfire. Stubble burning damage
the quality of the air such as Mittal et al. (2009) found in Patiala due to the burning of wheat and rice crops.
Dhammapala et al. (2006) measured high particulate emissions from wheat and Kentucky bluegrass stubble
in eastern Washington and northern Idaho. Another impact of stubble burning is the changes in soil
hydraulic and physical properties (Valzano et al., 1997) and the changes in soil organic matter, aggregation
and earthworm population (Virto et al., 2007). There are other impacts such as the ones to the human health
that Saggu et al. (2018) shown in the Malwa region of India, where the respiratory health of the school
children was affected by stubble burning. All those problems request that stubble burning must be legislated
and Turkey is an example of how the laws and their application will contribute to improving the
management of stubble.

As can be assumed from the data given in this review article, it is forbidden to burn the country's stubble as
in the European Union countries, and legal measures have been taken to prevent the stubble's burning
(Mourao and Martinho, 2019). Turkish legislators, like their European counterparts, are aware of the
harmful aspects of burning stubble. Despite this, it is impossible to prevent massive fires caused by burning
stubble neither in Europe nor in Turkey, a candidate country for the European Union (Karmilowicz et al.,
2018). This is a similar situation in the USA (Stephens and Ruth, 2005; Stephens et al., 2016), which is a
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worldwide trend along with the world (Herawati and Santoso, 2011; Stupak et al., 2007; Turyahabwe et al.,
2008).

The proportion of stubble burning due to forest fires in Turkey in 2019 is 6.81%, while the ratio of the area
of burning forests was determined as 3.58 % (406.45 ha). It is believed that the principal reason why stubble
burning could not be prevented despite the laws is that the farmers and villagers, in particular, have not
received sufficient training for not burning the stubble. Although there is an emphasis on education in the
circulars issued by the governorships based on the laws, this training are either insufficient or cursory. The
way to fight stubble should be not only with in-depth and ordinary training in the post-harvest seasons but
also with methods embedded in formal education and training in village, town, and mukhtar meetings. The
related units of institutions and organizations such as the Ministry of Agriculture and Forestry, Universities,
Ministry of National Education, municipalities, fire brigade, gendarmerie, police, and non-governmental
organizations should be involved in these training plans. Thus, lawmakers, advisors to lawmakers, law
enforcement, and those who have to obey the law gather on the same platform. It is the only way for a
society to become conscious of all age groups. The departments of universities such as forestry,
environmental engineering, law, and medicine, primarily the faculties of agriculture, should prevent stubble
fires with the outcomes of their studies. For instance, the availability of worms in stubble management can
be studied by agricultural faculties.

On the other hand, settling a policy with target groups helps create more enforceable laws, and leads to less
opposition and veto. While preparing laws for preventing stubble burning, getting opinions from all
addressees, including those who burn stubble, will provide it possible to make more applicable, realistic, and
rational laws. Effective laws are always more challenging to break. Perhaps the most crucial point in
preventing stubble fires is that lawmakers and stubble burners understand each other. Sociologists who are
quite familiarized with village sociology should build a bridge between lawmakers/enforcers and rural
farmers. Thus, sociologists must be involved in both educational activities and legislative commissions.

The effectiveness of the legal regulations concerning the burning of stubble also depends on the deterrence
of penalties. Although the penalties determined by the Forest Law in Turkey are very deterrent, the penalties
determined by other laws are low. Of course, it is not the precise approach to impose strict punishments on a
community that is not adequately aware of burning stubble. Nevertheless, when an adequate level of
education is reached about the burning of stubble in rural areas, the fine for burning the stubble must be
increased to a higher value than the current one. When the subject is viewed from another perspective, it
occurs that reward may be more effective than punishment in obtaining success. Providing a state subsidy to
the farmer who will manage accurately instead of burning the stubble can effectively fight stubble burning.
The Turkish State provides farmers' support on many issues, and many successes have been achieved with
these supports. For instance, a certain amount of money support for each declared stubble that is not
burned; in other words, properly managed, can be an effective application. In addition to this financial
support, farmers can be motivated by the projects to be developed. For example, in one of these projects,
state support can be provided for the exemplary farmers who manage stubble most properly for a certain
period, for instance, two or three years to pay a short-term visit with their families to a model agricultural
enterprise in one of the European Union countries, as far as the allowances permit. On the one hand, it will
contribute to the intellectual development and mental and spiritual relaxation of the rural people who visit
abroad. Again, it will motivate other farmers in the region. This practice can be started by choosing one of
the villages as a pilot area in Central Anatolia, where stubble burning is common. Consequently, the way to
fight stubble burning can be possible by an educated and conscious society.

Stubble burning uses the roots and stems of the crops harvested during agricultural production. In Turkey, it
is very common that farmers use to burn stubbles for various purposes; however, it also hurts soil
properties deteriorating soil quality and soil human health. In addition to the serious environmental
pollution it creates, stubble fires can damage energy and communication lines within agricultural lands or
even generate wildfires. Therefore, the main aim of this review was to integrate information about the
harmful effects of stubble burning, laws applicable in Turkey against stubble burning and some methods that
can be applied instead of burning stubble. We summarize 6.8% of the forest fires in Turkey occurred in 2019
due to stubble burning. The most two relevant wildfires were located in Mersin-Giilnar (07 July 2008 and
5037 hectares of forest burned) and in izmir-Gaziemir/Giimiildiir (20 July 2008; 1228 hectares). In Turkey,
stubble burning TV programs prepared for the farmers and broadcasting national channels in the 1980s had
encouraged farmers who were still unconscious towards crop rests” destruction by burning after harvesting
(Coskan et al,, 2006). However, with the entrance of Turkey as in the EU integration process, it has begun to
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be a series of measures to prevent these malpractices. The use of a straw to control soil degradation is very
positive as previous researchers demonstrated in agriculture and forest land. Novara et al. (2018)
demonstrated the positive use of a straw to increase the soil organic matter which confirms the positive
effect of the cover management (Novara et al., 2019). The use of a straw to control the soil losses were
demonstrated by Rodrigo-Comino et al. (2020) in olive orchards; Keesstra et al. (2019) in citrus plantations,
Cerda et al. (2016) in persimmon plantations and Cerda et al. (2017) in the El Teularet soil erosion and
degradation experimental station. The use of stubble will contribute then to more stable soils and
accomplish the Sustainable Development Goals of the United Nations and the Land Degradation Neutrality
objective (Keesstra et al., 2018; 2019; Visser et al., 2019). This is found in other recent publications such as
Rodrigo-Comino et al. (2020); Novara et al. (2021), Barrena-Gonzalez et al. (2020), Lopez-Vicente et al.
(2020) and Cerda et al. (2021).

Limon-Ortega et al. (2002) investigated the change in soil structure, compaction and microbial biomass with
the change in the next crop yield when wheat and corn stubble are burned or mixed into the soil without
burning. The results obtained showed that if the wheat and corn stubble were burned or left to the soil as
they were, there was no significant difference between the applications in terms of yield values in the first 2-
3 years of the trial, and at the end of the 5-6 years, there was a higher grain yield in the stubble applications.
Adding organic soil conditioners to stubble burned agricultural areas is a rational way to follow (Coskan et
al,, 2006).

Conclusion

We conclude that the current legislation in Turkey promote sustainable management of the soil resources as
the maintenance of the stubble in the field will promote soil recovery and the soil functions and ecosystem
services induced by the straw cover. This is similar to other legislation in other countries which has the
target to achieve the Sustainable Development Goals of the United Nations and the Land Degradation
Neutrality Challenge. The lack of information and subsidies to the farmers is the reason why the stubble is
burnt now, and this should be changed with new policies based on the education of farmers and other users
to promote the use of stubble as mulches and avoid their burning.
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