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ABSTRACT

In Turkey, the renewable water potential per capita is rapidly decreasing in response to the
increasing population. Of the 234 billion m® renewable water potential of our country, 41 billion
m? consists of groundwater and 193 billion m? consists of rivers. One of the measures to be taken
in order to protect renewable water resources in our country, which is not rich in water, is to try to
minimize the damage to ground and surface waters caused by solid and liquid wastes that occur in
animal shelters. This damage occurs especially with the washing of negatively charged nitrate in
the fertilizer content by factors such as precipitation and the increase in the nitrate level of water
resources. For the prevention and reduction of environmental problems arising from the said
polycultural enterprises; Ecological evaluation of the transition to sustainable farming methods is
one of the elements of urgency for the ecological sustainability of animal husbandry. In this study;
the definition, scope and briefly the principles of sustainable agricultural methods for the
management of nitrate pollution, which is one of the most important parameters that cause water
pollution from agricultural production, are emphasized, the reasons for the transition to sustainable
agricultural methods are explained, and the necessity and applicability of closely monitoring these
developments in Izmir, which has a great potential in terms of animal existence, has been
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discussed on a basin basis. In addition, in terms of different animal production branches, the
situation of animal manure management infrastructure together with plant production has been
evaluated and some suggestions have been made with innovative strategies on the basis of basin
that can be an example pilot.

Keywords: Vegetative measures, animal manure infrastructure, water pollution,
sustainable agricultural practices

INTRODUCTION

Agricultural production which has been the basic source of life since the beginning of the civiliza-
tions is facing serious problems today. Rapidly growing world population require more and more
nutrition each day. On the contrary, enlargement possibilities of arable areas are very limited and
more arable lands can be created only by destroying wildlife habitats. In this case the only reason-
able way to increase agricultural production is acquiring more production per unit area, in other
words increasing the productivity.

However, practices and methods to increase productivity are accompanied with some
negative consequences. Productivity of the land decreases because of frequent cultivation and
chemicals used for fertilizing and plant protection may have negative effects on the product and
the land (Pezikoglu, 2006; Yoldas et al., 20011).

In 21% century, achieving the desired increase in productivity by overcoming the effects
of negative environmental circumstances will be the crowning glory of agriculture. This can be
possible only with sustainable applications and permanent solutions in agriculture (Turhan, 2005).

From the definition of sustainable development, sustainable agriculture is defined as
“developing and applying agricultural methods that do not disentitle the future generations’ right
to satisfy their nutrition needs while satisfying current needs”. According to this definition, sus-
tainable agriculture includes systems and applications that improve the production of sufficient
and quality nutrients for growing world population with lower costs and protection of nature and
agricultural sources (Aksu, 2011).

Thus, traditional agricultural applications have been left in our country and use of ad-
vanced techniques, technologies and mechanization applications related to plant and animal breed-
ing, plant and animal production and construction. The development has ended up with better
revenues for agricultural producers in our country, just like in the rest of the world, as a result of
increase in efficiency of agricultural production. However, we counter mismanagement of agricul-
tural waste as one of the most significant problems in Izmir. Indeed according to Agriculture and
Forestry Provincial Directorate of Izmir’s studies, 90% of medium and large sized (producing
more nitrate than 3500kg annually) enterprises’ fertilizer management planning and facilities are
not conforming to standards and they have land fertilizing management application and similar
problems. Such problems cause nitrate pollution in water sources when chemicals, especially
nitrate, in the fertilizer are washed with rains or other factors. Therefor the responsibility of the
producers is not only increasing the productivity but also protecting the environment and improv-
ing cultural heritage activities. In order to solve the problems and maintain positive activities the
agricultural producers must follow the regulations called “Sustainable Agricultural Applications”.

In our country, good agricultural practises code is based on the 7" article of Regulation
about Protecting the Waters Against Agriculture-Based Nitrate Pollution published in Oficial
Gazette number 29779 dated 23 July 2016 and it includes agricultural methods related to
prevention of water pollution by agricultural production systems and applications aiming to mini-
mize the risk of nitrate pollution in water. Agriculture based water pollution usually occurs as
nitrate in chemical and animal fertilizers is easily washed out and mixed into water sources as it is
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anionic. Therefore, sustainable agricultural applications related to pollution of water sources must
be based on nitrate pollution in water management. In this way, other farming and hushandry
related pollution parameters which are caused by less washable compared to nitrate will be held
under control (Benzer and Benzer, 2018).

Good agricultural practices code that aims to reduce agricultural activities-based nitrate
pollution in water are regulated considering different terroirs in our country and include some
certain regulations that involve the following elements:

1. The periods that are not suitable for fertilizing the land.

2. Fertilizing conditions to waterlogged soil, flooded lands and areas covered with snow.

3. Fertilizing conditions of the soil close to waterbeds and water sources.

4. Description of qualifications and capacity and construction of the storage units that aim
to prevent the water pollution in form of surface flow or infiltration to underground of
water leaked from plant materials like stored animal manure and silage.

5. Defining application methods ensuring the amount to be washed out and infiltrated to
water is at an acceptable level by defining the right application amounts of animal and
chemical fertilizers and providing homogenous distribution of fertilizers to the soil
(Good agricultural practices code).

6. Animal or chemical fertilizers must not be applied to soil with no plants on it, except
sowing period. The measures for surface flood and erosion control must be determined
by considering critical slope gradient, rainfall, flora and texture. During irrigation, sur-
face flow that pollutes the water sources must not be allowed and over-irrigation that
cause leakage deep under the roots must be prevented.

7.  Proper techniques must be used in the management of Salty-alkalic and acidic soil.

8.  Sloping lands and areas with high risk of erosion must not be cultivated. If they are to be
cultivated, plant that exploit a lot of nitrogen from the soil must be planted.

9. Cultivation must be right angled to the angle of gradient in the sloping lands. Time of
cultivation must be determined considering humidity of the soil. 0,5 meters wide area
must be left uncultivated between the parcels in the high gradient lands. The plants to be
planted must be chosen among the plants that grows easy and fast and also with roots go-
ing deep underground.

10. Crop alternation must be planned considering the production pattern suitable for the ba-
sin.

11. Fertilizers must be prevented of being washed out and reaching water sources by creat-
ing a rugged terrain or leaving a strip shaped planted land along the water sources.

12. Plant protection products must be applied when needed according to the economical
threshold value determined by examining the intensity and biology of diseases and pests,
and phenology of the plants (Good agricultural practices code).

Since this study aims to run sustainability analysis of animal husbandry based water
pollution according to the Good Agricultural Practices Code, the rules within good agricultural
practices code given above are the main environmental vegatative measures. The necessity and
feasibility of starting models in the basin as pilot applications and suggestions are made based on
the evaluation of the current situation.

MATERIAL AND METHOD
MATERIAL

Cattle farming enterprises that produce more nitrate than 3500 kg-year and located in Bayindir,
Beydag, Kiraz, Menderes, Odemis, Selguk, Tire and Torbali all of which are in Kiigiik Menderes
Basin in Izmir are chosen as the material of the study. The study was conducted among 2627
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existing enterprises that produce more than 3500kg nitrate annually according to the Ministry of
Agriculture and Forestry’ Provincial Directorate of Izmir (Table 1).

Table 1. Numbers and distribution of the enterprises selected for the project in Kiigiik Menderes
Basin

DISTRIBUTION OF THE ENTERPRISES THAT PRODCE MORE THAN 3500KG
NITRATE PER YEAR IN KUCUK MENDERES BASIN

TYPE OF ENTERPRISE

TOWN - TOTAL
Cattle Sheep&Goat Poultry Mixec
Baymndir 380 - 11 101 492
Beydag 40 - - - 40
Kiraz 313 - 9 - 322
Menderes 68 6 7 37 118
Odemis 450 250 100 56 856
Selguk 6 2 - - 8
Tire 550 - 18 118 686
Torbalh 79 - - 26 105
GRAND TOTAL 1886 258 145 338 2627

The material of the study consists of cattle pens, manure facilities, systems that are related to
vegatitive protection and measures within fertilizing management. A brief information about
location, climatology, landscapes and floral features and agricultural production conditions are
provided below.

METHOD

The research was carried out in three stages: selection of cattle breeding enterprises, field
studies and office studies.

Identification of the Enterprises where the Project will be Executed and Data Collection:

The Ministry of Agriculture and Forestry issued the "Good Agricultural Practices Code
Communiqué for the Prevention of Nitrate Pollution from Agricultural Activities in Waters" on
February 11, 2017, in order to regulate the procedures and principles to be followed by farmers in
order to prevent or reduce nitrate pollution in waters caused by animal production activities and
other agricultural activities in cattle farming enterprises. According to the communiqué, existing
livestock enterprises producing nitrogen of 3,500 kg or more per year are obliged to make animal
fertilizer storage and fertilization plans within 4 years from 2017 in accordance with the "good
agricultural practices code" of the Communiqué addexe. The new livestock enterprises should be
planned in accordance with the code of good agricultural practices (Atilgan et al., 2012).

The most important issue brought about by this new situation; A total of 3024 livestock
enterprises in Izmir that produce 3500 kg-year? nitrogen and more are obliged to make a fertilizer
warehouse and animal fertilization plan that provides storage in accordance with the conditions
specified in the said regulation. However, there are no mechanisms to carry out innovation studies
with R&D, which provides convenience in these applications that are new for livestock enterpris-
es.
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For this reason, the study was carried out by determining the number of livestock enter-
prises producing nitrogen of 3500 kg-year? and above in the Kiigiik Menderes Basin. In the ques-
tionnaire prepared with the aim of collecting technical data for the Cattle Livestock Farms, the
farmer/operator information consists of questions about whether the farm's warehouse is leak-
proof and whether there is a fertilizer management plan.

Evaluation of Studies and Data related to Enterprises:

During the office studies phase of the research, the results obtained from the field studies
were evaluated. As the result, innovative manure management systems that may be suitable for
cattle breeding enterprises in the research area were proposed, and feasibility was carried out
through sample enterprise business planning for the animal manure management system.

Since the aim of this Project is to carry out sustainability analysis for animal husbandry-
related water pollution management according to the Good Agricultural Practices Code, "the rules
within the scope of the Good Agricultural Practices Code regarding manure storage and fertilizer
management plans of livestock enterprises” are given after examining them in their entirety within
the framework of sustainable environmentally oriented water pollution management practices. In
this analysis, the infrastructure of livestock enterprises, which are agricultural enterprises that form
the basis of rural physical existence, has been examined according to Good Agricultural Practices
Code, and it is aimed to explain the ways of sustainable strategic spatial planning of the results
according to cultural-technical engineering (Polat and Olgun, 2009).

Accordingly, the agricultural activities of enterprises producing 3500 kg/year of nitrogen
in the Kii¢iik Menderes Basin will be discussed. Individual factors that put sustainable water man-
agement at risk and ensure sustainability in the basin have been examined individually. Indicators
that are tried to be obtained from the enterprise owners and planned to be measured afterwards, for
the said examination in the project:

1.  Manure Storage
Safe Use of Fertilizer
Use of Soil Water Conservation Methods
Vegetative Methods
Place of Establishment of the Enterprise
Enterprise Locations and Distribution in the Kiigiik Menderes Basin

SO~ wWN

RESEARCH FINDINGS AND ANALYSIS ON THE TRANSITION OF
LIVESTOCK ENTERPRISES TO MANAGEMENT OF NITRATE POLLUTION
IN WATER

In this final text section of our project work, agricultural activities in the Kiiciik Menderes
Basin will be discussed from the perspective of sustainable agriculture and the Good Agricultural
Practices Code. Sustainable agricultural practices and the factors that risk sustainable agricultural
activities and ensure sustainability in the basin will be examined one by one, and the integrity of
the subject will be tried to be ensured.

In order to calculate the total nitrogen production that may be a risk to water resources
due to the fact that it is carried out in mixed livestock with cattle livestock in the enterprises exam-
ined, the number of these animals in cattle unit (CU) was learned from the land and the total nitro-
gen production (kg-year?) of the enterprise was found and their casting was given in Table 2.
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Table 2. Annual Nitrogen Amount of Enterprises in the Project Area and Influencing Fac-
tors

Project Site Annual Nitrogen Amount and Influencing Factors

Number of Enterprises

TOWN Nucm?ﬁr Of  Numberof  Annual Nitrate Enterprises  Running Sus-

Ente?pr?ses CuU Amount with Fertiliz-  tainable Ferti-

er Storage lizer Programs

Baymdir 380 46.867,84 3.304.186,30 4 None
Beydag 40 3509 245.654,50 2 None
Kiraz 313 30034,75 2.102.433 4 None
Menderes 68 1062,7 893761,4 5 None
Odemis 450 94878,28 6641480 10 None
Tire 550 57011,32 3990792 2 None
Torbal 79 13300,82 931057,4 23 None
Selcuk 6 1205,2 84.364 5 None
GRAND -
TOTAL 1886 247.869,91 18.193.728,60 46

In this section, vegetative methods (mulching, good agricultural practices, erosion, legume
cultivation, crop rotation, etc.) in cattle farming enterprises in which research is carried out, struc-
tural and functional characteristics of shelters, amounts and characteristics of fertilizers arising in
shelters, the effects of findings on the collection, transmission, storage and evaluation of the result-
ing fertilizers and other wastes on environmental pollution and the adequacy of their compliance to
Good Agricultural Practices Code is discussed.

Izmir is very suitable for animal husbandry in terms of natural resources and ecological
conditions. However, low yield and living conditions prevail in the countryside as a result of fac-
tors such as insufficient use of applied technology and basic input, impaired soil distribution and
the absence or the lack of rural infrastructure. The elimination of this aforementioned situation
often requires a comprehensive "Rural Settlement Arrangement".

It is possible to divide the rural settlement problems, the nature of which varies from coun-
try to country, into three groups. One of them is the elements of settlements in general; Being a
business courtyard, agricultural land and social service structures are problems arising from loca-
tion and distribution, others are physical problems with socio-economic problems of rural settle-
ments, respectively. Agricultural production is the main function in rural settlements where these
said problems are examined.

Within this context, the most significant problem in the rural areas of Izmir is the high
risk of animal production-based nitrate pollution in the water sources when the amount of nitrate
produced annually combined with the fact that 95% of the animal production constructions lack
proper and leakproof storage facilities because of distribution and location problems. The incident
is classified as physical problems in rural areas and it requires planning of Animal Farms (barn
yard). Additionally, in order to prevent nitrate pollution in water and protect water sources, animal
production construction must be established considering the fertilizer management flow diagram.

The potential solution for this physical problem in animal production which cause nitrate
pollution in water sources is “good agricultural practices code” which include cultural-technical
engineering, which is based on engineering knowledge and techniques based on agricultural cul-
ture and vegetative measures (building sets and terracing, plant fences, ditches and holes, mulch-
ing with stones, mixed sowing, planting trees for shadow, sowing the plants parallel to the slope
gradient will produce less erosion. Mixed sowing and alternation of grains with legumes help the
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soil regain its productivity and decreases the need for nitrogen fertilizer. Mulching the soil and
adding compost and animal manure enrich the soil by means of nutrition and organic materials and
support worms and other soil ecology. Stopping the flow of the water, holding the soil and slowing
the wind by planting grass, bushes or trees is another vegetative measure).

The main principals of the code for sustainable agriculture is as follows;

All animal manures (solid fertilizer, liquid fertilizer and liquid animal manure/slurry)
and liquid waste must be gathered and kept in a safe place until they are applied to the field in
animal husbandry enterprises by preparing extensive Sustainable Fertilizer Management Plans.
Besides nitrogen and other polluters from all animal manures, liquid fertilizer and chemical ferti-
lizers must not be allowed to mix with and leak to surface or underground water sources. In other
words a leakproof storing facility with proper qualifications and dimensions must be constructed in
those enterprises or animal manure must be transported safely to a place to be stored. Also there
must be leakproof transfer systems between shelters and fertilizer stores.

The following subjects must be followed for the sustainable management of all animal
manure (solid and liquid) in an enterprise:

1. rainwater flows in open fertilizer storing areas, fertilizer gathering grounds, barns or
loading areas related to stock management and areas for keeping the animals,

2. washing water coming from milking sheds, other animal shelters (animal ranges) and
storage facilities,

3. leaks and flows coming from animal manure stores,

4. leaks and waste coming from silage and other animal fodder stores Good Agricultural

Applications Code).

If there is a need for a new or more developed storing facility, design and construction of
that facility must comply with the standards defined by Ministry of Agriculture and Forestry or
any other official body that has the authority to give license to the facility. These standards include
legal obligations, planning controls, construction standards, pollution control, health and safety
standards and etc. All the construction and manufacturing must comply with Turkish standards,
existing legislation and general technical specifications published by Construction Works Direc-
torate of Ministry of Environment and Urbanization. The concrete used in the construction must be
high quality like C25/30-SRC (sulphate resistant cement) (Good Agricultural Applications Code)

The aim of this sustainable management is minimizing the pollution risks and distrib-
uting the animal manure with ease by building a store or a pit. Following subjects must be calcu-
lated and considered before determining the animal manure storage capacity (Table 3 and 4):

1. The time period when animal manure cannot be applied to the soil for any particular rea-
son,
Type and number of animals,
Amount of animal manure
Any roof area that rainwater may be drained away or emptied to yard,
Any yard area that dirty water can assembly,
Expected rainfall during the time of storage
Amount of water used for cleaning the milking shed or other facilities (Good Agricultur-
al Applications Code).
There must be 200mm and 300 mm freeboard at closed and open stores respectively. Net
rainfall along the duration of storage must be considered and evaluated for the open storage facili-
ties (Good Agricultural Applications Code).

Solid animal manure stores must be covered with a roof or a polyethylene cover in order
to prevent rain washing. It also helps excessive flow and water leakage. Additionally, it increases
the value of the animal manure as it reduces the risk of contamination. Besides, the animal manure
storage facility should be designed and constructed with the least possible leakage to surface and
underground water sources and minimizing the air pollution (Atilgan ve ark., 2013).

NogapwN

67



Funda Yoldas, Yiicel Cardakei, Atilgan Atilgan

Table 3. Cattle, Sheep and Poultry; Liquid Manure (Slurry) Amounts

Type of Animal m®/week
Dairy cattle (6000 L/year milk) 0,33
Dairy cattle (3000 L/year milk) 0,29
Cattle>2 years 0,26
Cattle (18-24 months) 0,26
Cattle(12-18 months) 0,15
Cattle(6-12 months) 0,15
Cattle(0-6 months) 0,08
Goat 0,02
Sheep 0,03
Lamb 0,01
Poultry — 1000 animals (30% dry material) 0,81
Table 4. Manure Amounts To Be Considered For Determining The Storage
Capacity
Type of Animal Solid rate (m*week™) Liquid rate (m*week™)
Dairy cattle (6000 L/year milk) 0.28 0.04
Dairy cattle (3000 L/year milk) 0.25 0.03
Cattle>2 years 0.23 0.02
Cattle (18-24 months) 0.23 0.02
Cattle(12-18 months) 0.13 0.01
Cattle(6-12 months) 0.13 0.01
Cattle(0-6 months) 0.07 0.01

Since, limiting the water waste means saving on the water costs, transferring liquid animal manure
and waste will cost less by using less washing water. Disturbing smells and ammonia loss
decreases with the decrease in manure production due to less water use, ending up with more
valuable manures.

The new facilities to be established should be constructed considering the predominant
wind direction and the distances given in Table 5.

Table 5. Distances between manure storage and other facilities

Unit Distances
Open Manure Yard Roofed Manure Store

House 20m 10m
Neighbor 30m 20m
Production-Process Facility 50 m 20m
Seed-Fodder Storage 10m 5m

Well 15m 15m
Water Sources 50 m 50 m

An evaluation is made about the presence of facilities and storage capacities for animal manure,
silage waste water and rainfall water, for sustainable management of animal manures or other
organiz fertilizers.

However, in the application of all animal manures and other fertilizers of organic origin
on farms, the flow of fertilizer waste to surface water or leakage into surface water should be
prevented with farmland management.
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In this context, farmers who have a sufficiently incomed agricultural land size in
Regions Sensitive to Nitrate should prepare the fertilization plan for the application of nitrogen
from animal and chemical fertilizers for each plant variety before planting or planting (Yoldas et
al., 2017; Ceylan et al., 2017; Yoldas et al., 2008; Ceylan et al., 2004). The amount of fertilizer to
be applied to the soil must certainly be determined by conducting a soil analysis. In soils that
receive high levels of precipitation or irrigation, fertilizers containing nitrogen in the form of
nitrates should be divided and applied, as the risk of washing is high. Fertilizer applications on
lands with a slope exceeding 20% should only be carried out provided that special measures
(terracing, permanent vegetation, etc.) are taken. Nitrogen fertilizer should be applied by dividing
them in appropriate amounts during the growing season. With the application of forecasting and
warning systems, the economic threshold value should be determined as a result of the density,
biology and plant phenology of diseases and pests, and plant protection products should be applied
whenever necessary. Because, Good Agricultural Practices Code includes provisions regarding
land management, plant nutrient management, animal manure management, irrigation
management, plant protection products management and records that should be kept in operation
for the prevention of nitrate pollution from agricultural activities in waters (Anonymous, 2021b).

Animal and chemical fertilizers should not be applied if the soil surface is bare and lacks
vegetation outside the planting period. Grasslands should not be plowed where it is sloping and
there is a high risk of erosion, if they need to be plowed, they should be driven in the spring and
then plants with high nitrogen needs should be planted. Appropriate techniques should be used in
the management of saline-alkaline and acidic soils. Measures to be taken for surface flow and
erosion control; critical slope values should be determined by taking into account precipitation,
vegetation and texture. The planning of crop rotation should be carried out by taking the
production pattern suitable for the regions into account. Instead of burning stubble residues, tools
and equipment that break down the stubble residues should be used.

In this context, when animal manure or chemical fertilizers are applied while the soil
surface is bare and lacking vegetation, or when the plants have not covered the soil surface, nitrate
leaks down with the effect of gravity and water, moves away from the root zone and mixes into the
underground waters without being taken by the plants. The amount of nitrates lost by leakage
varies depending on the type of fertilizer, the amount of precipitation, the structure of the soil and
the plant pattern at that time.

In addition, a proper crop rotation and green fertilization planning should be carried out
to ensure optimum use of labor and equipment, to provide maximum biological benefit from
alternative weed Killers by taking the competition in control of foreign weeds into account, to take
measures for weeds in order to reduce diseases, to include legumes, which are biological sources
of nitrogen, where the soil needs it.

With sustainable soil and pasture management, the deterioration of soils and pastures
should be prevented, the increase of production and restructuring of agricultural operation
activities by planning income-generating products should be ensured.

In order to ensure fertile pastures and prevent soil erosion, animal manure management
under suitable conditions should be combined with pasture and agricultural management.

A healthy and productive livestock requires enough space, feed and water. For this
purpose, the capacity of fertilizer storage should be determined and grazing areas of animals and
the necessary complements should be provided. Animals can be collected near the water source, in
areas where feeding is carried out and in shaded areas. In these cases, there is a possibility of
excessive accumulation of animal manure. These problems can be reduced by properly
determining the animal density and rest areas in the unit area and planning irrigation units to
prevent direct contact between water sources and animals (Atilgan et al., 2011).

Overgrazing, unnecessary soil processing and burning of plant residue on the soil surface
can pose a risk of the destruction of soil organic matter and decreased soil aggregate stability. It
should be taken into account that excessive irrigation and fertilization is an element that reduces
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yield by increasing salinity in the soil and damaging soil quality. Measures such as conservation
tillage and anti-erosion should be taken, integrated management strategies should be implemented
to reduce N loss from soil: making chemical and animal manure applications that contains nitrogen
at the right time, using and developing soil, water, plant and animal manure analysis methods for
determining nitrogen available periodically better, switching to more effective nitrogen fertilizer
application and recommendation methods, ensuring greater adoption of plant nutrient management
plan, dissemination of Nitrification and the use of urea inhibitors, nitrogen fertilizer in accordance
with the local environment and soil conditions (Anonymous, 2021c).

On the other hand, about the risk management in agricultural production; all kinds of
technical, cultural and biological measures should be taken during the production phase. In order
to remove the effects of structural problems that are an obstacle to the disposal of productivity in
agricultural production the need to complete agricultural infrastructure works, especially land
consolidation, in addition to the necessary legal regulations, continues (Anonymous, 2021a).

In this context, according to the data of the Provincial Directorate of Agriculture and
Forestry, it is clear that 90% of the existing livestock enterprises in the province are inadequate in
terms of cultural technical infrastructure, agrotechnics and technologies that do not cause nitrate
pollution in the waters. Therefore, it should not be ignored that the fact that it is only possible to
keep up with the sustainable new world order only by the joint action of all stakeholders in the
sector and by working side by side, shoulder to shoulder.

As a result, the "Good Agricultural Practices Code", which is a sustainable agricultural
method against nitrate pollution in waters, will contribute to the solution of the above-mentioned
problems, but also contribute to the lack of nitrate sensitive areas and affect the prices of
agricultural products offered to the domestic and international markets, thus will increase the
competitiveness of the sector and ensure the positive development.

CONCLUSIONS AND RECOMMENDATIONS

The importance of animal food in terms of human nutrition and health can never be
underestimated. Therefore, depending on the growing population, it is necessary to consider the
increase in the number of animals and the increase of animal products naturally. Nevertheless,
living healthy and the protection of nature are as important as multiplying food sources. In this
regard, by systematically implementing sustainability in livestock, rural development will be
achieved through engineering advances in one area and development in the other field, namely
socio-economy and ecology.

In our province, two important problems arise due to the increase in livestock presence.
The first is the mixing of contaminants into surface water by surface flow and into underground
water by deep leakage due to wastes generated in barns, and the second is that waste on the land is
transported from barns for the evaluation of liquid and solid fertilizers elsewhere (Varol and
Atilgan, 2017).

Because wastes that cause environmental problems in livestock enterprises are also an
important economic potential. Animal-derived wastes are evaluated in different ways (biogas
energy, etc.) and are generally used as fertilizers in vegetable production. In this context, a pilot
animal manure management infrastructure model should be planned to be established by the public
in accordance with nature. Thus, a sustainable "implementation project” will be carried out by the
public and an environment of improvement and awareness in fertilizer production will be provided
for farmers and businesses (Cardake: et. al., 2020). Thanks to the improvement to be carried out
with this innovation, fertilizer management optimization can be achieved and thus these inert
wastes will be considered as economic resources, as well as reducing environmental pressure.
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The area where the investment of this innovative pilot fertilizer management
infrastructure model will be made should be determined on a basin basis as "Innovative Research
Application and Production Farm" that should be accessible to all actors. As a matter of fact, this
farm will have the ability to provide publication and applied trainings for nitrate pollution
management in the waters to agricultural engineers, veterinarians and all interested parties,
especially producers, and to provide the basis for innovation in a regional and regional perspective
for R&D studies to be carried out on the subject. The main goal here is to show that in agricultural
enterprises, with the purpose-built warehouse, the risk of contamination is reduced and fertilizer
management is streamlined. (Cardakgi et. al., 2020). Thus, significant benefits can be provided to
the economy of our province with the use of inputs with high added value content in the livestock
sector and the contribution it will make to the manpower trained in this field.

Moreover, sustainable spatial strategic plan (design) and analyzes should be made by the
public for the management of nitrate pollution in waters originating from livestock, to be made in
the basin, which has the feature of being a pilot, by using the Geographical Information System
(GIS) technologies of the location and distribution of the problems of the location and distribution
of livestock enterprises in the rural area (Alkan et al., 2012). Because the data and maps to be
obtained from this sustainable spatial strategic plan can be used as a basis for legislation and
zoning applications to be made by the authorized bodies for rural planning. By this means,
livestock enterprises will be able to contribute to the creation of sustainable rural areas that enable
clean production in a way that does not create nitrate pollution in the waters and with sustainable
strategic plan and report on the axis of regional development.

It is possible to provide the expected benefits from the culturaltechnical projects it enters
in animal fertilizer infrastructure with sufficient emphasis on agrotechnical and vegetative
measures on agricultural land as well as engineering services. Physical planning for the solution of
physical problems in livestock can be achieved with a great weight of engineering knowledge and
technical studies based on agricultural culture in this scope. The number of technical personnel
with such technical knowledge, which can be summarized with the term culturaltechnical
engineering, is still small in our country. For this reason, there is a need to establish investment
institutions that aim to train and employ technical personnel who can use this kind of technical
knowledge with all legal engineering authority.

Ultimately, thanks to aforementioned the pilot feature of the institution investment of
agriculture model that is ecological, innovative, technological and sustainable to be made by the
public hand, it will become an exemplary agricultural technology innovation center by creating a
butterfly effect to digital transformation in agriculture. Thus, faced with productivity and market
pressures around the world, the livestock sector will have the new tools it needs to maintain
competitiveness and increase their capacity for innovation and sustainable agricultural practice.
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