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ABSTRACT

Kelkit Basin contains 17 districts within the boundaries of Tokat, Amasya, Giimiishane,
Giresun, and Sivas provinces. The Basin is located in the Middle Black Sea Region of
Anatolia, at 40.9968 North, 30.8491 East, 36.0482 South, and 36.6943 West coordinates.
The total area of the basin is 16.244,45 hectares. The altitude of the basin surrounded by
high mountains ranged from 200 m (base of the valley) to 1200 m (high plain). The height
of the mountains gradually increased from west to east until 2400 m. There is not any major
industry establishment limiting the level of organic agriculture in the basin. The main
livelihood of the people in the region is agriculture. Our study aimed to determine and
mapping the suitable areas for organic agriculture in the basin. For this purpose, land
surveys were conducted, point data were collected with GPS and the 1230-point value are
calculated. On the calculation of point value, Land Use Capability, land pollution situation,
erosion risk groups, and soil groups are used as criteria. In line with the regulation of
organic farming practices, in the calculation the amount of pollution; intense agricultural
activity, the impact of roads, settlement influence, water resources, the effects of soil
pollution, and industrial-mining areas were taken into account. By using these calculated
values, maps were created in the program ArcGIS (9.3) by analysis of IDW (Inverse
Distance Weighted). According to the generated maps, the organic agricultural potential of
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the region was put forward.

1. Introduction

The rapid growth of the world population brought together
many needs. The most important of these is the need for
nourishment. Satisfy the nourishment needs of the world's
population has become one of the most important problems
of the last century. According to the UN "global replacement
fertility" will be reached equalize around 2045. In 2025, 8.5
billion people will live in the world, perhaps 9.4 billion
(Kennedy, 2000). All countries make scientific and
technological investments to meet people's the nutritional
needs. As a result of these investment, rapidly increasing
intensive farming has also led to some problems. Agriculture
has had a significant effect on global warming (Korkmaz,
2007). Measuring the years 2014-2015 and 2016 as the
hottest times of the last 130 years and rising ocean
temperatures have caused global warming to become one of
the busiest topics on the world's agenda in recent years.
Alternative solutions have begun to be produced due to the
agricultural wastes, which are considered as one of the
sources of global warming, and organic agriculture has
become the forefront.

According to WHO data, it has experienced an increase in
nourishment-related cancer events in the world. In the
direction of this increase, it is emphasized that in 2020, 50%
of cancer event will be caused by wrong nourishment and
obesity (Dénmez, 2008). According to FAO data (2018a), 4
million tons of pesticides, and 120 million tons of chemical
fertilizers were used worldwide. In Turkey, as of 2017, the
chemical fertilizer using for agricultural production has
reached a size of 2.6 million tons (FAO, 2018b). Organic
farming; provides a great added value to the business
economy because it is a planned production type that
provides the maximum benefit by reducing the use of
external inputs (Dolun, 2003).

Organic agriculture is a rapidly developing industry all
over the world. The organic farming area, which was 11
million hectares in 1999, has reached an area of about 50
million hectares today. In Turkey, it has managed to keep
pace with this rapid increase, and the amount of organic
agriculture land has a rate of 2.16% in total agricultural land
(Fao, 2016). The first organic farming activities in Turkey
started in 1984-1985 intending to export, in line with the
wishes of European companies which are importers. For the
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first time, it was made in Turkey in the Aegean Region with
dried figs and raisins (Rehber and Turan, 2002; Demiryiirek,
2004; Deniz, 2009). According to the Ministry of
Agriculture and Forestry, the amount of "Organic Products”
are around 250 (2015) and increasing day by day
(Anonymous, 2015a,b). Initially, the trade of Organic
Products with the European Union has developed rapidly and
has reached many big markets like the USA, Japan.

The lack of serious industrial development to pollute the
ecology presents great opportunities for new development
approaches for the region. The region's Organic Farming is
located in the well-known area Niksar and "Niksar Organic
Fruit Producer Association" was established in 2009 by a
group of producers. Within the Kelkit basin, there is a
professional enterprise with a capacity of 1000 cows
producing organic milk and other small-scale family
businesses in the basin.

Kelkit basin is an important region because of its
agriculture potential and biodiversity. Updated thematic
maps that contain detailed geographic information are
extremely important for the area to establish a good basis for
a healthy economic development (Dogan, 2009). This study
will reveal the organic agriculture potential of the Kelkit
Basin and will be a resource for producers, investors and
politicians. The maps produced have the potential to assist
decision makers.

2. Materials and methods

2.1. Working area

The area called Kelkit Basin is located between the borders
of Amasya, Tokat, Sivas, Giresun, Giimiishane, and
Erzincan. The basin covers 15 districts and a total of
16.244,45 km? area. The location of the basin is 40.9968
North, 30.8491 East, 36.0482 West, and 39.6943 South
coordinates (Figure 1).
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Figure 1. Kelkit basin satellite image.

The Kelkit valley is one of the rare regions of Turkey that
have not suffered serious destruction and pollution. The
basin is located between the Black Sea region and Central
Anatolia. Since it is located in the geographical transition
zone, the region has abundant natural resources and
biological diversity. The altitudes of the region vary between
200 and 1200 meters as it goes west to east. Having a
climatic zone between the Black Sea and Central Anatolia,
The Kelkit valley offers climatic advantages. In the study
conducted by Dogan and Kili¢ (2013a) using LOCCLIM
(Local Climate Estimator) software developed by FAO, the
spatial distribution of some climate values as an annual
average of the basin was investigated. The average
temperature in the basin ranges from 6.87 “C to 12.2 °C. The

maximum temperature values range from 13.45 °C to 17.91
°C and are low in the southern and eastern parts of the basin
and higher in the western and northern parts of the basin. The
lowest temperatures range from 0.59 °C to 7.47 "C. The
average annual precipitation of the basin varies between
30.58 mm and 69.36 mm. Potential evapotranspiration
values range from 66.56 mm to 81.89 mm. The basin with
abundant rainfall exhibits the features of the Black Sea
vegetation cover. According to the Davis grid system (Davis,
1971; Davis, 1988), the Kelkit basin is located within grid
squares A6 and A7. Some species in the region are indicative
of the Mediterranean climate (Karaer, 1994). There is a
maximum of brown forest soils in the region and these lands
compose about half of the basin.

In the scope of the study, ArcGIS 9.3 software was used
for the creation of the Kelkit basin (land use capability,
pollution, topography, soil structure) database and the
generation of maps (ESRI, 1997). In the study, maps of
suitable areas for organic agriculture were established within
the basin areas. 1230 random points that can represent the
basin were identified. Places known to have characteristics
in land surveys were also added to the evaluation points.
Thus, a comparison of the actual use cases of the evaluation
points has also been made. In the Kelkit basin there are 15
districts and approximately 1200 villages connected to the
districts. Within the scope of the study, approximately 600
villages that reflect the characteristics of the region were
visited and field surveys were carried out in two years.
Certified organic production area information was obtained
from the Provincial Directorate of Agriculture, checked and
evaluated on site. During the field studies, interviews were
made with the producers, the product pattern and land
information of the region were obtained. The remaining
samples were made on the map by selecting them according
to their similar characteristics to the visited areas.

2.2. Determination of organic agriculture ineligible areas

In the study, 17 district centers, 510 village centers, 20
industrial - mining areas, and an E80 highway were
identified on the basin map. The identified areas were
marked as polygons on the basin map and they were
calculated. To minimize the effect of the settlement on the
organic farming activities, a distance of 500 m buffer was set
around the determined polygons to give the effect distance.
For these areas, the organic farming score was applied as "0"
(Anonymous, 2011; Anonymous, 2015c).

2.3. Parameters used and scoring parameters

The following formula has been used for the calculation of
identified point's organic farming score (Table 1). In the
formula, pollution is the biggest effect on the organic
farming score. The impact rate of pollution was determined
as 70% (Anonymous, 2011).

Informing the formula, not only pollution also other
factors effecting agricultural activities are added to the
evaluation criteria. According to the Land Use Capability
(LUC) classes, the most suitable areas for agricultural
activities I to V classes were used. The erosion risk areas map
has been used as a source and the areas have designated as
point data that have been overlapped with the erosion risk
map (Kilig, 2015). The identified points were overlapped on
Large Land Soil Group maps and evaluated for soil groups.

8



Karadag et al. / Turk J. Food Agric. Sci. / 3 (1): 7-12, 2021

Soil groups were graded I to V (Dogan et al., 2013b; Kilig,
2015).

Table 1. Parameters used for calculating organic agriculture
value of sampling points

0 . Land Use Capability Score x 0.1
rganic Erosion risk areas x 0.1
Agriculture :
Score = Large Soil Groups x 0.1
Pollution Score x 0.7
2.4. Pollution

Sub-parameters of pollution were calculated as follows,
pollution of identified points data were found (Anonymous,
2011).

The parameters were established by evaluating the land
pollution and pollution sources in line with the organic
agriculture regulation (Table 2). Areas with intensive
farming were determined by taking into consideration the
land surveys, the LUC class, and the agricultural activities
applied. According to the intensive agriculture activity of the
sampling points have scored between 0 and 5 (Anonymous,
2011). The lack of water pollution caused by agricultural
activities and industrial wastes in the basin gives advantages
for organic agriculture. All sampling points in terms of water
pollution got 5 points.

Table 2. Parameters used for calculating pollution value of
sampling points

2006; Demircan et al.,, 2011; Dogan et al., 2013b;
Demircan et al., 2014).

F (xy)= Sty wifi (1)
Wisg @

The function is expressed in terms of any base distance,
inversely proportional to the weight used in the estimation
(2). Here, the "p" value indicates the exponential. The sum
of the "wi" values representing the weights must be 1. The
function finds the value of the unknown point giving more
weight to nearby ones while giving less weight to distant
ones (Dogan et al., 2013a).

According to the analyses results of the year 2014-2015
made by Ministry of Agriculture and Forestry, pesticide
residue was found at 1 point in Erbaa province. No heavy
metal remains were found at any sampling point in the Kelkit
basin according to the results of the survey and analyses
conducted at 250 points (Kilig, 2015).

2.5. Calculation of point values

The method used to calculate the scores for the sampling
points and the section of the generated excel page of the
method is given in Table 3 and 4 (Etko, 2015).

2.6. Mapping operations

The ArcGIS 9.3 program was used to process and evaluate
maps. Mapping operations were performed using the
Inverse Distance Weighted Interpolation Technique (IDW)
which is one of the most common techniques. IDW is an
analytical method that forms a surface from data by
creating a line with predominant combinations of point
data (Childs, 2004; Arslanoglu and Ozgelik, 2005). Based
on the method, there is a decrease in cellular value as move
away from the point where it is valued (Figure 2) (ESRI
2016). Using the mathematical calculation formula formed
by Shepard (1968) as the basis of the IDW method
(Lillesand, 2000; Arslanoglu and Ozcelik, 2005; Ustantas,

Road Impact x 0.05
Settlement Impact x 0.05
Pollution Intense Farming Activity < 0.2 —— —
Coefficient Soil Pollution x 0.2 . I
Water Pollution 01 Figure 2. IDW method and application on the ArcGIS
Industry and Mining Areas % 0.1 T T T O

sl az ulA~ Sy o~ E Zo=vid

Figure 2 (Continue). IDW method and application
on the ArcGIS
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Table 3. Excel table section for calculation of the organic farming score

ﬁg?;tple AIE::;de Altitude Longtitude Land Use Capability (LUC) Pollution Road Impact Settlement Impact
Land Impact . Impact Impact | Impact - Impact | Impact -
LUC Rate - score Coefficient Score rate score Coefficient rate score Coefficient
Eg. 1 567 36.1117374 40.69536717 4.3 0.2 4 2 0.1 35 0.25 5 0.05 0.25 5 0.05
Eg. 2 535 36.13161832 40.69900957 4.4 0.3 3 3 0.1 35 0.25 5 0.05 0.25 5 0.05
Eg. 3 1180 36.14459069 40.80027226 4.4 0.1 5 1 0.1 35 0.25 5 0.05 0.25 5 0.05
Eg. 719 1830 39.5697841 40.22216849 42 0.1 6 1 0.1 35 0.25 5 0.05 0.25 5 0.05
Table 3. (Continued) Excel table section for calculation of the organic farming score
Intense Farming Activity Soil Pollution Water Pollution Industry-Mining Area Impact Erosion Risk Areas Large Soil Groups
Impact Impact .- Impact | Impact .- Impact | Impact .- Impact Impact L Impact | Impact | Land - Impact | Impact | Land -
rate score Coefficient rate score Coefficient rate score Coefficient rate score Coefficient rate score class ComiEE rate score | class CEiEei
1 5 0.2 5 0.2 0.5 5 0.1 0.5 5 0.1 0.3 3 2 0.1 0.3 3 3 0.1
1 5 0.2 5 0.2 0.5 5 0.1 0.5 5 0.1 0.3 3 2 0.1 0.3 3 3 0.1
1 5 0.2 5 0.2 0.5 5 0.1 0.5 5 0.1 0.3 3 2 0.1 0.5 5 7 0.1
1 5 0.2 5 0.2 0.5 5 0.1 0.5 5 0.1 0.1 1 4 0.1 0.5 5 7 0.1
Table 4. Sub-criteria and sub-criterion scores of land criteria
Land U(Sflfg)pab'“ty Road Impact Settlement Impact Industr){;nl\g;r::ltng Area Intense Farming Activity Soil Pollution Water Pollution Erosion Risk Areas Large Soil Groups
Closeness Closeness to Closeness Around the Scor
Land class Score to main Score Score (3 km Score . Score Pollution+ 0 Pollution+ 0 Rik group Soil Group Score
settlement sample point e
road buffer)

I. class land 5 Close 0 Close 0 0 5 >10% 5 Pollution- 5 Pollution- 5 Lowest risk 5 Brovzr;iflorest 5
”'Iacr:gss 4 Far r(n>)5°° 5 Far (>3 km) 5 | Far(>3km) | 5 11-30% 4 Lowrisk | 4 Brown soil 4
Il class 3 31-50% 3 Middle | 3 | Greybrown 3

land podzolic soil
IV olass 2 51-70% 2 Highrisk | 2 Koluvial soil 2
VI. class 1 71-90% 1 nghest 1 Hldrof_ormlc 1
land risk soil
91-100% 0 Brown _forest 5
soil
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3. Results

3.1. Map of organic agriculture

The suitable areas and classifications for organic farming in
the Kelkit basin are shown on the map (Figure 3). According
to legend, the white color means, not suitable areas for
organic farming that are the settlement, industrial and mining
areas. It is stated in the organic agriculture regulation that
these areas are not suitable for organic agriculture and its
application is left to the Control and Certification firms.

Figure 3. Map of suitable areas for organic farming in
Kelkit basin

The red line area symbolizes the E80 highway passing,
through the basin from top to bottom a total of 250
kilometers. A buffer of 1 kilometer has been applied to
determine the road effect. Suitable areas for organic farming
are classified as grade 1, grade 2, grade 3. The class which
emerged due to the intensive agricultural activity in the
basements was evaluated as Class 3 and identified with a
light-green color. As move away from the plain, organic
farming points increase and the colors on the map get darken.
The map refers to areas where organic farming can be done
in general (Anonymous, 2011).

It can be clearly seen on the map obtained as a result of
the study, a large part of the basin is suitable for organic
agricultural activities. The lack of limiting and polluting
factors makes the basin suitable for organic agriculture.

4, Discussion

When academically meaningful organic agriculture is the
issue, people first think of global warming, healthy living,
and environmental pollution. Organic agriculture, identified
with these issues, is shown by many authorities as a remedy
to these problems. When current studies are examined, the
empbhasis is placed on the importance of organic farming for
nutrition, the importance of the consumption of organic
products in terms of maintaining human health, and
minimizing health problems. The importance of organizing
human food habits in the direction of organic agricultural
products is emphasized and the issue of dissemination of
organic products for the protection of future generations is at
the forefront. Emphasizing the issue of organic agriculture in
macro policymakers in the social sense also reveals the
socio-economic dimension of organic agriculture. In
particular, the increase in health expenditures, and the fact
that they are pushing the countries economically with each
passing day have shown that protection from the disease
politically and economically is less costly than treatment.

Organic feeding of people is especially important in terms of
preventing cancer and obesity problems, which are the most
important health problems of the last years.

The point of emphasis in the national agriculture reports
and action plans of the European Union, the OECD Trade
and Agriculture Presidency, and the US Department of
Agriculture, which are the world locomotives in agricultural
production and rural development, is the sustainability issue.
Ensuring sustainability in agriculture depends on the
optimum use of resources. In particular, the negative
environmental outcomes for the environment and the product
are removed, and the use of renewable energy in production
is emphasized. There is also the opinion that another
important effect of organic agriculture is to reduce
unemployment. Especially in conventional agricultural
activities, the use of mechanized agricultural systems
reduces the labor demand. Employment-based on agriculture
is decreasing day by day. Organic agriculture is seen as an
alternative to solve this problem. Organic agriculture is now
being confronted as an important source for employment
based on agriculture, as it is done in smaller areas and the
labor intensity is 1.8 times higher than in conventional
agriculture (Aktar and Ananias, 2005).

Our study aimed to reveal the organic farming potential
of Kelkit basin. As can be seen clearly from the map, the
basin is mostly suitable for organic agriculture. It is seen that
the basin can adapt to the organic farming process very easily
and provide a transition to it with a few precautions.
Propositions;

e Planning the appropriate product pattern,
Training the producers about organic agriculture,
Taking measures against polluting factors,
Establishment of producer associations,
Protection of water resources
Establishment of product processing and packaging
facilities

e  Creation of the cold chain

e Joint development of livestock and crop production

Kelkit Basin is very rich in terms of biodiversity. In the
region, walnut cultivation is carried out as the main product
in the field of fruit growing. Viticulture is common in Erbaa
and Niksar regions. Local bean types are grown throughout
the basin and some of them certified as organic. In the Upper
Kelkit region, there are quite large and fertile pasture areas
for organic livestock breeding. Beekeeping is carried out in
many parts of the basin. Cultivating other products with
organic certification, especially the main products grown in
the basin, will ensure both the protection of the basin and the
increase in economic income.

As a result, Kelkit basin; should be protected with a
planned model in alternative income sources and declared
total organic production basin for transferred to future
generations.
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