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Conservation agriculture (CA) is a valuable 
practice for managing agroecosystems for an im-
proved and sustained productivity, increased profits 
and food security while preserving and enhancing 
the natural resource base, particularly in dry areas. It 
is potentially considered to be a promising system 
for sustainable crop production in the rain-fed areas 
of Turkey. However, bio-economically efficient 
crop rotations under CA need to be developed for 
successful practice of the system. Thus, in the cur-
rent study, the cost of production and net profit in 
various crop rotation options in CA and conventional 
cropping system (CS) under rain-fed conditions 
were compared in Konya Province of Central Ana-
tolian Region in Turkey for a period of three years. 
Crop rotations were designed around various combi-
nations of bread wheat (W), chickpea (C), Hungarian 
vetch (HV) and safflower (S) crops. The total net 
profit of nine crop rotation systems in CA were 1.55 
times greater than those in the CS system. In a 4-
year-crop rotation, chickpea and Hungarian vetch in 
rotation with wheat and safflower provided a more 
efficient crop rotation option as compared to cereal-
fallow (F) rotations.  

Economic analysis, Conservation agriculture, Crop rota-
tion, Turkey  

Due to growing environmental concerns, eco-
nomic production demands, and obligation to save 
energy, the radical changes have begun to be made 
in cropping systems across the globe. Conservation 
agriculture system is considered to be a promising 
alternative to conventional tillage in arable farming 
systems. Direct seeding, also called zero tillage is 
one of the important elements of the CA and is prac-
ticed with minimal soil disturbance (no more than 
20% soil disturbance) and planting the seeds directly 

into soil bed that is covered by stubbles remaining 
from the previous crop [1]. The arable land that is 
under CA has increased from about 6 million ha in 
1980s, to about 150 million ha in 2000s [2]. gaining 
momentum that is stemmed from the reported envi-
ronmental and economic benefits in research studies 
and demonstrations. 

CA has also a positive effect on soil structure 
(biotic and abiotic) [3-7] through the accumulation 
of more organic substance, leading to more effective 
use of water resources [8-10]. It is also considered to 
be an environmentally friendly production system as 
it helps preventing erosion and greater carbon se-
questration, and CO2 emission potential as compared 
to CS [11- 16]. In terms of the climate change which 
is central in rural development policies and practice, 
CA is a promising technology which is potentially 
contributing to sustainable agricultural practices to 
adapt climate change [11, 14, 17-18]. From the eco-
nomic standpoint, CA reduces production costs 
through lower labor and fuel needs. Furthermore, it 
helps diversifying the income distribution and 
spreading the need for labor more evenly across the 
seasons [17-20]. 

In Turkey, scientific studies on tillage methods 
were initiated by pioneering scientist “Numan 
Kıraç” in 1931. After similar studies, a consensus 
formed that the soil must absolutely be rehabilitated. 
Detailed results regarding to time of tillage and till-
age methods and tools to be used were presented. 
With the effect of supports made and developing ma-
chinery - equipment park, our farmers have also be-
gun to adopt and implement suggested tillage meth-
ods. Farmers also often burn stubble to avoid extra 
tillage and reduce costs. This makes soils more vul-
nerable to erosions and leads to reduction in organic 
substance and water use efficiency. In addition, it 
forms an impediment for suitable crop rotation to 
place in and seeding to be made in ideal conditions 
[21-22].  

In Turkey, a number of projects conducted by 
Ministry of Food, Agriculture, and Livestock 
(MFAL) and universities reported that reduced till-
age and direct seeding systems held promise for sus-



3333 

tainable cropping [23-30, 18]. These results, espe-
cially MFAL, attracted attention of machinery man-
ufacturers and farmers, who are stakeholders of the 
issue. The support made by MFAL, in the scope of 
the project of “The Conservation of Agricultural 
Lands for Environmental Purposes (CATAK)” has 
been implemented in Turkey [31] but slightly as a 
result of that machinery manufacturers develop ma-
chinery and that producers begin to apply. 

This study attempted to put forward the eco-
nomic results of conventional tillage and direct seed-
ing system by cost analyses in case of substituting 
either forage legumes or food legumes besides ce-
real-fallow system that is widely applied in the rain-
fed areas of Konya region. Meanwhile the im-
portance of this type of environmentally friendly 
techniques in terms of agricultural and rural devel-
opment was mentioned by emphasizing that it sup-
ports sustainable agricultural production. 

The research was carried out at 
Bahri Da da  International Agricultural Research 
Institute (BDIARI) 37°510N, 32°330E, 1,008 m asl), 
Konya, Turkey, from 2011-to 2014 (Figure 1). Air 
temperatures and precipitation at the site during the 
experiment period are given in Table 1. 

The study area is 5 km away from the city cen-
ter and its coordinates are between North latitude of 
37o 52’, 37o 51’, 37o 51’, 37o 50’ and East longitude 
of 32o 32’, 32o 36’, 32o 32’, 32o 35’. The physical 
and chemical properties of soil in the study site were 
presented in Table 2. The analyses were conducted 
in the Soil Analysis Laboratory of Selçuk Univer-
sity, Agricultural Faculty in Konya province. 

October 36.6 34.0 10.2 30.1 11.7 14.2 9.7 12.4 
November 9.2 37.2 6.0 32.6 3.1 7.3 7.1 6.1 
December 28.6 63.0 8.8 42.0 3.3 3.5 -2.6 1.7 
January 83.2 26.6 58.8 35.9 -0.4 1.5 2.1 0.0 
February 38.0 33.6 17.4 28.0 -0.6 4.4 3.9 1.4 
March 15.0 8.6 20.4 27.5 5.0 7.0 7.2 5.7 
April 9.0 33.0 19.2 32.3 14.6 11.3 12.3 11.0 
May 40.0 32.6 26.0 43.3 16.5 17.8 15.5 15.7 
June 8.6 17.0 31.4 24.3 23.3 21.1 19.7 20.2 
July 1.0 2.2 3.0 6.6 26.4 22.8 25.1 23.6 
Total/Mean 269.2 287.8 201.2 302.6 10.3 11.0 10.0 

* The climate data was compiled from BDIARI METOS climate station. 
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pH (1:1) Power of Hydrogen 8.37±0.07 
EC (1:1; S cm-1) Electric Conductivity 447±51.19 
L (%) Lime 35.50±2.01 

OM (%) Organic Matter 4.16±0.56 
N (%) Total Nitrogen 0.13±0.02 

NH4-N (mg kg-1) Ammonium Nitrogen 27.28±2.44 
NO3-N (mg kg-1) Nitrate Nitrogen 14.51±3.89 

Pb (g cm-3) Volume Weight 1.23 ±0.08 
Pk (g cm-3) Particle Density 2.63 
Ph (%) Calculated Porosity 53.13±3.12 
SN (w/w,%) Wilting Point 16.53±2.63 
FS (w/w,%) Available Water 13.02±1.98 

FCv (v/v,%) Field Capacity 36.31±2.15 
SNv (v/v,%) Volumetric Field Capacity 20.28±2.50 
FSv (v/v,%) Volumetric Wilting Point 16.03±2.53 

Wheat Fallow Wheat Fallow W-F-W-F 
Hungarian Vetch Wheat Fallow Wheat HV-W-F-W 

Safflower Wheat Fallow Wheat S-W-F-W 
Wheat Wheat Fallow Wheat W-W-F-W 

Chickpea Wheat Fallow Wheat C-W-F-W 
Hungarian Vetch Wheat Hungarian Vetch Wheat HV-W-HV-W 

Wheat Safflower Wheat Safflower W-S-W-S 
Hungarian Vetch Wheat Wheat Wheat HV-W-W-W 

Wheat Chickpea Wheat Chickpea W-C-W-C 

The experimental de-
sign was split plot in a randomized complete block 
with four replications. Seeding systems was the main 
plot while the rotation was the sub plot. Plot sizes 
were 10 m length and 6 m width in seeding and in 
harvesting, in 6 m length and 3.2 m width. The study 
has been designed so that a yield from every plant 
can be obtained every year. In accordance with the 
results of the study, based on all data of each plant in 
rotation every year, the average of 3rd year was ex-
trapolated to 4th year. As a result, from study subjects 
free from the effect of year, an opinion was obtained 
in such a way that it will enable to evaluate the sys-
tems, which are necessary to be tried for long years, 
from economic point of view. 

As plant material, bread wheat (Karahan’99), 
chickpea (Gökçe), safflower (Remzibey), and Hun-
garian Vetch (Altınova) were used. In the study, 9 
different quad rotation system was formed. These 
systems were presented in Table 3.

The data related to produc-
tion and cost parameters were recorded for each ro-
tation system by the researchers at every application 
(Soil preparation, sowing, fertilizer application, pes-
ticide application, harvesting). The production costs 
were calculated for each crop as variable expendi-
tures and fixed expenditures [32]. The items of ex-
penditures were presented in Table 4. 

In the CA system, the seeding was made 
through a direct seeder with a single disk (Özdöken 

A , Konya, Turkey), at 20 cm row spacing. Before 
planting, glyphosate application was made for weed 
control. In CS, the first tillage was realized by mold-
board plow and the following secondary operations 
by the combination of sweep + harrow or disc har-
row. In seeding, traditional cereal seeder was used. 
Also in both application, stubbles were left in the 
field.  

For each activity, Gross Production Value 
(GPV) was calculated by multiplying the crop pro-
duction(kg/ha), by the prices of product. All prices 
were drawn from the market prices and the value of 
Turkish Lira that was converted to American Dollar 
through exchange rate of the year 2014 (1 $ = 2.19 
TL), declared by Central Bank in Turkey [33]. In cal-
culation of inlet expenditures, the average fertilizer 
and diesel fuel prices of Ministry of Food, Agricul-
ture, and Livestock [34], and the product prices of 
Konya Commercial Exchange for the year 2014 as 
product prices were taken into consideration [35]. In 
calculation of expenditures of harvest and labor 
force, the average values of the year 2014, obtained 
from the interviews made by BDIARI, Department 
of Economic Statistics and Extension with producers 
during R&D activities were used. For each activity, 
gross profit was calculated by subtracting total vari-
able expenditures made these production activities 
from Total Crop GPV. Net Profit was calculated by 
subtracting production expenditures (variable ex-
penditures and fixed expenses) from Gross Produc-
tion Value [32].
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 Soil Preparation (1st, 2nd,3th etc.)) 
 Seed and Seeding Cost 
 Fertilizer Cost 
 Fertilizing Cost  
 Pesticide (Insecticide, Herbicide, Fungicide) and Ap-
plication Cost (Labor)  
 Harvesting Cost 
 Transportation Cost 
 Capital Interest (Total Variable Cost* Half of Repub-
lic Turkey, Ziraat Bank Current Interest Rate (0.05)) 

 Field Rent 
 General Management Cost (Total Variable 
Cost* 0.03) 

The success of the direct sowing system is in 
Turkey, which is at the initial stages, consideration 
of economic factors is important in terms of becom-
ing widespread and espousing of the system by the 
farmers. Today, conventional tillage is a more prev-
alent practice across the study area. General practice 
for the conventional tillage involves using mold-
board plow, and mostly sweep + harrow or disc har-
row in the following operations and seeding is car-
ried out by conventional cereal seeding machine 
(Grain drill). While this system based on intensive 
tillage, especially erosion, causes negative effects in 
the structure of soil, it increases fuel consumption 
and labor force demand. This, also leading increased 
production costs and product quality to be negatively 
affected, damages to the sustainable agricultural 
structure [36-40]. However, in direct tillage, besides 
eliminating these negativities aspects, it is known 
that together with seeding, soil structure is improved 
and that it is made more productive [20]. As reflec-
tions of this study, an interest formed in direct seed-
ing, our farmers have begun to implement the prac-
tice. However, in case that the operations that are 
necessary to be made in direct seeding is applied as 
a whole, it is expressed that the desired benefits will 
emerge [41]. Direct seeding should be managed as a 
whole system which requires efficient crop rotation 
and stubble retention and cannot be a practiced by 
only as a mere elimination of intensive tillage oper-
ations. Although operation of zero tillage and leav-
ing stubble in field is a perceivable application for 
farmers, it is necessary that crop rotation to be im-
plemented in the light of scientific data. Hence, crop 
rotation should be determined based on the agro-eco-
logical conditions of the regions. In developing crop 
rotations, besides t the agro-ecological suitability of 
a crop, it is imperative to consider the subsequent ef-
fect of crops for the yield of the following crops. 
Bio-economic efficiency of the rotation systems and 
tillage methods will ultimately determine their po-
tential for adoption by farmers. In the dryland condi-
tions of the central Anatolian region, small grain 
winter cereals form the basis of agricultural produc-
tion. In the main cereal belts of the country, cereal- 

fallow rotations are commonly practiced traditional 
cropping system, Subsidies made in the different pe-
riods and economic changes that emerge enabled 
some species to take place in fallow areas. However, 
these applications were temporarily adopted and 
could not be sustained without the continuity of the 
subsidies.  

With this study, economic aspects of crop rota-
tion systems under CA was revealed. The province 
of Konya, in which the study is carried out, is the 
province of Turkey having the largest land existence 
with the surface area of 4,081,382 ha and agriculture 
is made in the area of 1,904,439 ha. In 595,859 ha of 
this area, irrigated agriculture is made. The share of 
dry areas arable lands in the total agricultural land is 
68.75%. Annual rainfall varies between 300 and700 
mm. 35.5% of cultivated agricultural land is fallow, 
while its 61.5% is cultivated. The most cultivated 
crops in rain-fed regions are wheat, barley, chickpea, 
and Hungarian vetch [42]. In study region, there are 
predominantly fallow and rotation system based on 
these products. Therefore, rotation system included 
in the scope of research represents the most common 
rotation systems in dry agricultural system of Konya. 
In the region, in which conventional tillage system is 
dominant, direct seeding system is becoming in-
creasingly practiced. This study is important in terms 
of introducing economic performances in both pro-
duction systems that are practices in dry agricultural 
areas.  

As a result of the study, it was calculated that 3 
times less expenses in tillage expenditures of 9 pos-
sible different rotation systems were made in zero 
tillage+direct seeding system according to CS totally 
(Table 3). In contrast, the seed and planting costs are 
calculated by 3.50% and 32.52% more respectively. 
As a result, it can be said that zero tillage +direct 
seeding system is more profitable by 35.54% com-
pared to CS+conventional seeding (Figure 2). In an-
other tillage trial carried out in dry agricultural areas 
in the region in 2002, in 3 different rotation systems 
(Fallow-Wheat, Chickpea-Wheat and Wheat-
Wheat), it was reported that the applications of zero 
tillage and reduced tillage are more profitable com-
pared to conventional system [18]. 
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When economic performances of CA and CS 
systems are individually examined, it appears that 
the first 5 rotations (System 1-5) applied in conven-
tional agricultural system provided a positive return 
(Figure 3, Table 5). In this system, the rotation hav-
ing the most return is no.1 (W-F-W-F) with 
866.35$/ha. The common feature of 5 systems hav-
ing positive returns (net profit: 866.35$/ha, 
413.22$/ha, 360.34$/ha, 303.68$/ha, and 176.08$/ha 
respectively) is that there must be at least one time 
of fallow in a rotation system of 4 years. In conven-
tional system, fallow is an indispensable element of 
rotation in rain-fed agricultural areas (Figure 3). 

The economic comparison of 9 rotation sys-
tems in the CA is presented in Table 6. The results 

revealed that the net profit of 7 systems (Systems 1, 
2, 3, 5, 6, 7, and 9) was positive (net profit: 
873.61$/ha, 584.68$/ha, 583.62$/ha, 538.22$/ha, 
295.75$/ha, 293.63$/ha and 202.84$/ha respec-
tively) (Figure 4, Table 6). In conservative agricul-
tural system, although the economic return of the ro-
tation system including at least 1-time fallow appli-
cation was higher than the rest, it was found that the 
rotation systems, in which fallow is eliminated and, 
instead of it, the legumes (chickpea and Hungarian 
vetch) were produced, had also positive return (Fig-
ure 4, Table 6). Similar positive economic outcomes 
of including food and forage crops in crop rotations 
were also reported by different studies [43-44]. 

0 500 1000 1500 2000 2500

Soil Preparation Cost ($/Ha)

Seed Cost ($/Ha)

Seeding Cost ($/Ha)

Fertiser and Fertilisation Cost ($/Ha)

Pesticide and Application Cost ($/Ha)

Harvesting Cost  ($/Ha)

Transportation Cost ($/Ha)

Total Variable Cost ($/Ha)

Total Fixed Cost

Total Production Cost ($/Ha)

Gross Domestic Production Value ($/Ha)

Gross Profit ($/Ha)

Net Profit ($/Ha)

Conventional System Conservation Agriculture (Zero Tillage-Direct Seeding)

-1000

-500

0

500

1000

1500

2000

2500

3000

3500

W-F-W-F
(System 1)

HV-W-F-W
(System 2)

S-W-F-W
(System 3)

W-W-F-W
(System 4)

C-W-F-W
(System 5)

HV-W-HV-W
(System 6)

W-S-W-S
(System 7)

HV-W-W-W
(System 8)

W-C-W-C
(System 9)

Total Production Cost ($/Ha) Gross Production Value ($/Ha) Gross Profit ($/Ha) Net Profit ($/Ha)



3337 

Soil Preparation Cost 
(% in Prod. Cost) 

17.04 17.94 20.45 18.27 17.24 18.50 22.96 18.76 17.35 

Seed Cost  
(% in Prod. Cost) 

13.07 18.05 11.82 14.84 13.35 21.15 10.89 18.51 13.51 

Seeding Cost  
(% in Prod. Cost) 

3.27 3.76 4.16 3.72 4.80 4.07 4.82 4.03 5.64 

Fertilizer and  
Fertilization Cost  
(% in Prod. Cost) 

20.76 18.92 20.92 23.58 17.60 17.77 21.05 21.57 15.84 

Pesticide and Appli-
cation Cost  
(% in Prod. Cost) 

2.19 1.68 1.85 2.48 3.31 1.36 1.61 2.02 3.93 

Harvesting Cost   
(% in Prod. Cost) 

6.05 8.64 8.16 6.87 15.14 10.25 9.72 8.80 20.19 

Transportation Cost 
(% in Prod. Cost) 

4.73 4.08 3.62 3.54 2.96 3.68 2.80 3.24 1.97 

Total Variable Cost 
(% in Prod. Cost) 

67.12 73.07 71.00 73.30 74.39 76.77 73.85 76.92 78.43 

Total Fixed Cost   
(% in Prod. Cost) 

32.88 26.93 29.00 26.70 25.61 23.23 26.15 23.08 21.57 

Total Production Cost 
($/Ha) 

1659.65 2165.46 1957.65 2192.00 2322.40 2671.28 2255.64 2697.81 2985.14 

Yield (1st Crop, 
Kg/Ha) 

3440.27 579.70 1678.83 1897.60 1897.60 1897.60 1793.33 974.84 1992.47 

Yield (2nd Crop, 
Kg/Ha) 0.00 1992.47 1678.83 2403.65 2403.65 2403.65 974.84 1793.33 579.70 

Yield (3th Crop, 
Kg/Ha) 

3440.27 0.00 0.00 0.00 1678.83 1897.60 1793.33 0.00 1992.47 

Yield (4th Crop, 
Kg/Ha) 

0.00 3440.27 3440.27 3440.27 1678.83 2403.65 974.84 3440.27 579.70 
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Soil Preparation Cost (% in Prod. Cost) 5,29 4,27 5,01 6,12 3,60 4,85 6,75 3,63 3,07 
Seed Cost  
(% in Prod. Cost) 

15,06 20,40 16,97 14,12 23,89 18,02 13,40 17,94 21,88 

Seeding Cost  
(% in Prod. Cost) 

6,05 7,18 6,45 7,88 7,91 6,67 9,27 7,22 7,95 

Fertilizer and  
Fertilization Cost  
(% in Prod. Cost) 

23,34 21,92 19,66 24,07 21,00 17,64 24,63 27,82 25,86 

Pesticide and Application Cost  
(% in Prod. Cost) 

2,46 1,94 3,69 2,13 1,61 4,37 1,88 2,93 2,42 

Harvesting Cost   
(% in Prod. Cost) 

6,81 9,76 16,92 9,39 11,69 22,48 11,37 8,11 10,34 

Transportation Cost (% in Prod. Cost) 4,95 4,50 3,55 4,04 4,20 2,78 3,35 2,18 2,29 
Total Variable Cost (% in Prod. Cost) 63,95 69,96 72,25 67,75 73,89 76,82 70,66 69,83 73,80 
Total Fixed Cost   
(% in Prod. Cost) 

36,05 30,03 27,75 32,25 26,11 23,18 29,34 30,17 26,20 

Total Production Cost ($/Ha) 1476,25 1868,49 2078,46 1701,85 2260,72 2680,67 1927,45 1857,74 2249,97 
Yield (1st Crop, Kg/Ha) 3200,37 576,40 172,40 1792,90 1792,90 1792,90 2116,93 707,80 2685,82 
Yield (2nd Crop, Kg/Ha) 0,00 2685,82 172,40 2366,79 2366,79 2366,79 707,80 2116,93 576,40 
Yield (3th Crop, Kg/Ha) 3200,37 0,00 0,00 0,00 172,40 1792,90 2116,93 0,00 2685,82 
Yield (4th Crop, Kg/Ha) 0,00 3200,37 3200,37 3200,37 172,40 2366,79 707,80 3200,37 576,40 

This study confirmed the profitability of the 
CA reported by several previous studies in Turkey 
[45-46, 27]. One of them was carried out with the 
different seeding systems on sesame agriculture in 
Harran Plain in the years of 2002-2004 [45]. They 
emphasized that direct seeding application, which is 
more advantageous in terms of cost and time saving, 
should be become widespread in the locality. In an-
other study that was conducted in Çukurova Region 
of Turkey, it was reported that the second product 
silage maize, compared conventional tillage and 
conservative tillage seeding system from economic 
and technical point of view. They suggested that di-
rect seeding method provided an approx. 85-92% 
saving through reduced fuel consumption and in-
creased work productivity [46]. Çarman and Mara-
ko lu, in the study they carried out between the years 
of 2006-2008 in Konya province of Turkey, com-
pared the different tillage systems for wheat produc-
tion. Trials were carried out in the form of 4 different 
applications as conventional tillage, reduced tillage 
(vertical shaft rotary tiller), direct seeding, and direct 
seeding (with herbicide application). When the val-
ues of fuel consumption were examined, it was iden-
tified that conventional method, reduced tillage 
method and direct seeding method caused fuel con-
sumption of 51.5 lt/ha, 28 lt/ha, and 9.1 lt/ha respec-
tively [27].  

As we know that agriculture is reaching the 
limits of available land and water resources. For this 
reason, increasing agricultural production and rural 
rural income in the future depends on more con-
scious and effective use of these resources. The 
methods in CA such as no tillage, direct seeding etc., 
integrates ecology into the farming system design 
and considers the complex biological web that is at 

work in a system of healthy and efficient soils, 
plants, and animals [47]. There is also a perception 
in the study region about the benefit of CA system 
by the farmers. A study carried out in Konya prov-
ince, 62% of the farmers using CA system indicated 
that the system is beneficial in terms of fuel, labor 
and time saving [48]. It means that they are looking 
this system as environmentally friendly and cost re-
duction system. 

Due to environmental concerns that develops, 
economic production demands, and obligation to 
save in energy use, in the recent years, in the world 
and Turkey, radical changes have been made in till-
age. Depending on these thoughts and changes, con-
servative tillage, alternative to conventional tillage, 
especially method of direct seeding rapidly becomes 
widespread. In the recent years, together with the 
negative effect of global warming, drought condi-
tions have becoming increasingly evident in dry ar-
eas of Turkey. Drought is one of the most important 
stress factors of environment. The efforts to struggle 
with drought increase its importance every passing 
day. Especially crop rotation, studies on conserva-
tive soil agricultural systems to enable water to be 
conserved in soil gradually become widespread. The 
studies on crop rotation and seeding systems should 
be updated and strengthen especially in rain-fed con-
ditions together with climatic change seen in the re-
cent times and developing technology, although the 
studies begun in 1930 about crop rotation, especially 
in Central Anatolian Region of Turkey. 
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In this study, the economic aspect of the rota-
tion of wheat with various crops and fallow in rain-
fed conditions in the CA and CS systems was 
demonstrated. On this purpose, chickpea, Hungarian 
vetch, and safflower, which are able to be in rotation 
with wheat in the rain-fed condition, were included 
to the rotation. In Central Anatolian Region, among 
the plants, which is commonly seeded, legumes have 
a large importance in terms of suitability.  

In conclusion, the rotation system, under CA, 
in terms of providing positive return to the produc-
ers, stood out as compared to CS system. In particu-
lar, in rain-fed agricultural areas, reducing fallow ar-
eas, through direct seeding system is a promising op-
tion in terms of including the legumes such as Hun-
garian vetch and chickpea in the crop rotations.  As 
a result of the study, 15.50% decrease in total pro-
duction expenditures was calculated in general aver-
age of total 9 rotation systems. In direct seeding sys-
tem, although 10.49% total decrease in gross produc-
tion value was experienced due to yield loss, in gen-
eral average, 35.54% increase in net profit was de-
termined.  

Increasing the practice of CA, which is at the 
introductory stage in Turkey, larger areas should be 
dedicated to CA as a tool for to attain the strategic 
targets of MFAL. ÇATAK program, one of the sup-
ports provided by MFAL has a great importance and 
an application helping to be adoption of tillage meth-
ods in the different provinces of Turkey. Majority of 
fallow areas keeping a large space in the existing 
system can be included in production and second-
crop agriculture can be made in the areas, which has 
appropriate ecology that is not cropped due to time 
limitations for tillage. In addition, in Turkey where 
the soils are lost through erosion, and about 70% of 
agricultural areas contain low organic matter, direct 
seeding system will make contribution to carrying 
out agricultural production system in a sustainable 
structure. Together with all of these contributions, 
the farmers will achieve a more profitable produc-
tion model, and will add plus value to the national 
economy. As a reflection of these positive develop-
ments, year-dependent changes will be bottomed out 
by ensuring national food security supply to a health-
ier structure, and consumers will be affected by the 
price fluctuations at minimum level. 

The other important point is in sides of adapta-
tion and mitigation to the climate change. This type 
of the techniques has potential benefits for reducing 
carbon emissions in the atmosphere. Therefore, to 
achieve sustainable food production with minimal 
impact on the soil and the atmosphere, conservation 
tillage practices are becoming more important now. 
This is climate-smart practice and promising system 
with its contribution to environment, habitat and also 
farmers income. Because of that it is very important 
tool in terms of agricultural, rural and environmental 
development. 

The data of the study was compiled from the 
Project “Konya linde Kuru Ko ullarda Geleneksel 
ve Do rudan Ekim Yöntemlerinde Farklı Münavebe 
Sistemlerinin Kar ıla tırılması-Comparison of Dif-
ferent Rotation Systems in Traditional and Direct 
Sowing Methods in Rainfed Conditions of Konya 
Province in Turkey” supported by the Ministry of 
Food, Agriculture and Livestock, General Direc-
torate of Agricultural Research and Policies (TA-
GEM/TA/11/07/01/003) in Turkey.

[1] Clabtree, B. (2010) Search for Sustainability 
with No-till Bill in Dryland Agriculture. In: 
Beckenham, W.A. (ed.) Crabtree Agricultural 
Consulting. Australia, 9p. 

[2] AQUASTAT (2016) AQUASTAT Database. 
http://www.fao.org/nr/water/aquastat/data/quer 
y/results.html 

[3] Morrison, J.E. and Allen, R.R. (1987) Planter 
and drill requirements for soils with surface res-
idues. In: Proceedings Southern Region No-till 
Conference. College Station. Texas, USA, 44-
58. 

[4] Six, J., Elliott, E.T., Paustian, K. and Doran, 
J.W. (1998) Aggregation and soil organic matter 
accumulation in cultivated and native grassland 
soils. Soil Sci. Soc. Am. J. 62, 1367–1377. 

[5] Mrabet, R., Ibno-Namr, K., Bessam, F. and Sa-
ber, N. (2001) Soil chemical quality changes 
and implications for fertilizer management after 
11 years of no-tillage wheat production systems 
in semiarid Morocco. Land Degrad. Dev. 21, 1–
13. 

[6] Bessam, F. and Mrabet, R. (2003) Long-term ef-
fect of tillage and cropping systems on particu-
late organic matter of a Calcixeroll soil of semi-
arid Morocco. In: Proceedings 16th Triennial 
Conference of International Soil Tillage Re-
search Organisation. Brisbane, Australia. 13–18 
July 2003, 144–149.  

[7] Leifeld, J. and Kogel-Knabner, I. (2005) Soil or-
ganic matter fractions as early indicators for car-
bon stock changes under different land-use? Ge-
oderma. 124, 143–155. 

[8] Benjamin J.G. (1993) Tillage effects on near-
surface soil hydraulic properties. Soil and Till-
age Research. 26(4), 277-288. 

[9] Singh, B. and Malhi, S.S. (2006) Response of 
soil physical properties to tillage and residue 
management on two soils in a cool temperate en-
vironment. Soil & Tillage Research. 85, 143-
153. 



3340 

[10]Bhattacharyya, R., Prakash, V., Kundu, S. and 
Gupta, H.S. (2006) Effect of tillage and crop ro-
tations on pore size distribution and soil hydrau-
lic conductivity in sandy clay loam soil of the 
Indian Himalayas. Soil and Tillage Research. 
86(2), 129-140. 

[11]Uri, N.D., Atwood, J.D. and Sanabria, J. (1999) 
The environmental benefits and costs of conser-
vation tillage. Environ. Geol. 38, 111–125. 

[12]Mrabet, R., El-Brahli, A., Bessam, F., and Ani-
bat, I. (2003) No-tillage technology: research re-
view of impacts on soil quality and wheat pro-
duction in semiarid Morocco. Opt. Médit. 60, 
133–138. 

[13]Lal, R. (2004) Carbon emission from farm oper-
ations. Environ. Int. 30, 981–990. 

[14]Reicosky, D.C. and Saxton, K.E. (2007) Re-
duced environmental emissions and carbon se-
questration. In: Baker, C.J., Saxton, K.E., 
Ritchie, W.R., Chamen, W.C.T., Reicosky, 
D.C., Ribeiro, F., Justice, S.E. and Hobbs, P.R. 
(Eds.) No-tillage Seeding in Conservation Agri-
culture. 2nd Edition FAO and CAB Interna-
tional. Rome, 257–267. 

[15]Lopez-Garrido, R., Madejón, E., Murillo, J.M. 
and Moreno, F. (2011) Short and long-term dis-
tribution with depth of soil organic carbon and 
nutrients under traditional and conservation till-
age in a Mediterranean environment (southwest 
Spain). Soil Use Manage. 27, 177–185. 

[16]Moussadek, R., Mrabet, R., Verdoodt, A., Da-
han, R. and Van Ranst, E. (2011) Effect of con-
servation agriculture on soil CO2 flux in semi-
arid Morocco. In: Abstract Proceedings 6th In-
ternational Congress of the European Society 
for Soil Conservation. Thessaloniki, Greece, 9–
14 May 2011. 133p. 

[17]Baker, C.J. (2007) Some Economic Compari-
sons In: Baker, C.J., Saxton, K.E., Ritchie, 
W.R., Chamen, W.C.T., Reicosky, D.C., Ri-
beiro, F., Justice, S.E., and Hobbs, P.R (Eds.) 
No-tillage Seeding in Conservation Agriculture. 
2nd Edition. FAO and CAB International. Rome, 
268–276. 

[18]Gültekin, ., Arısoy R.Z., Taner, A., Kaya, Y., 
Patigöç, F. and Aksoyak . (2011) Comparison 
of different soil tillage systems, under several 
crop rotations in wheat production at Central 
Anatolian Plateau in Turkey. In: 5th World Con-
gress of Conservation Agriculture Incorporating 
3rd Farming Systems Design Conference. Bris-
bane Australia. 26-29 September 2011, 98-99. 

[19]Magnan, N., Lybbert, T.J., Mrabet, R. and 
Fadlaoui, A. (2011) The quasi-option value of 
delayed input use under catastrophic drought 
risk: the case of no-till in Morocco. Amer. J. 
Agr. Econ. 93, 498–504. 

[20]Serraj, R. and Siddique, K.H.M. (2012) Conser-
vation agriculture in dry areas. Field Crops Re-
search. 132, 1-6. 

[21]Gültekin, ., Muminjanov, H., Gültekin, S. 
(2014) Türkiye’deki Tarla Bitkileri Tarımında 
Do rudan Ekim Çalı maları Elde Edilen Ka-
zanımlar ve Gelece ine Yönelik Öneriler. Bursa 
Tarım Kongresi. 16 – 18 October 2014, 97-106 
(In Turkish). 

[22]Djellakh, H., Sersoub, D., Zaghouane, O., 
Cicek, H., Rekik, M., Ates, S., Salem H.B. and 
Louhaichi M. (2015) Effect of stubble grazing, 
tillage and no-till seeder type on pea/barley for-
age productivity and botanical composition. In: 
The Proceedings of 2nd International confer-
ence on Sustainable Agriculture and Environ-
ment. Konya Turkey. 30 September-3 October 
2015, 616-619. 

[23]Kamburo lu, . (2001) Kırklareli Kuru Tarım
Ko ullarında Bu day Tarımında Toprak leme-
siz, Azaltılmı  Toprak lemeli Ve Geleneksel 
Toprak lemeli Sistemlerin Topra ın Rutubet 
De i imine Ve Ürün Verimine Etkisi. Trakya 
Toprak ve Su Kaynakları Sempozyumu. 24-27 
May 2001, Kırklareli (In Turkish). 

[24]Avcı, M., Meyveci, K., Karaçam, M., Sürek, D., 
Karabay, S., Polat, H. (2003) Kuru Tarımda 
Sıfır Toprak leme Bir Alternatif Olabilir mi? 
Türkiye 5. Tarla Bitkileri Kongresi. 13-17 Oc-
tober 2003. Dicle Üniversitesi Ziraat Fakültesi, 
Diyarbakır (In Turkish). 

[25]Avcı, M. (2005) Zero and minimum tillage as 
alternatives to conventional cultivation in dry-
land fallow/wheat and annual cropping systems 
in central Anatolia. In: Pala, M., Beukes, D.J., 
Dimes, J.P. and Myers, R.J.K. (Eds.). Proceed-
ings of a Workshop Organized by the Optimiz-
ing Soil Water Use (OSWU) Consortium. An-
kara, Turkey. 22–26 April 2002, 89–100. 

[26]Özpınar, S. (2006) Effects of Tillage on Produc-
tivity of a Winter Wheat-Vetch Rotation Under 
Dryland Mediterranean Conditions. Soil & Till-
age Research. 89(2006) 258–265. 

[27]Çarman, K., Marako lu, T. (2008) Bu day 
Üretiminde Azaltılmı  Toprak leme ve Direk 
Ekim Uygulamaları. Anıza Do rudan Ekim 
Çalı tayı. Anadolu Tarımsal Ara tırma En-
stitüsü. 16-17 December 2008. Eski ehir (In 
Turkish). 

[28]Kabakçı, Y., Eralp, Ö. (2008) Ege Bölgesinde 
Koruyucu Toprak lemeli Ekim. Anıza Do ru-
dan Ekim Çalı tayı. Anadolu Tarımsal 
Ara tırma Enstitüsü, 16-17 December 2008. 
Eski ehir (In Turkish). 

[29]Yalçın, H., Çakır, E., Aykas, E., Önal, ., Okur, 
B., Ongun, A. R. Nemli, Y., Türkseven, S., Deli-
bacak, S. (2008) Ege Bölgesi’nde Bu day ve 
Arpa Üretiminde Koruyucu Toprak leme ve 
Do rudan Ekim Sistemleri. Ülkesel Tahıl Sem-
pozyumu. 2-5 June 2008. Konya (In Turkish). 



3341 

[30]Korucu, T. and Merdun, H. (2009) Effects of 
Tillage Systems on Wheat Yield and Residue in 
Turkey. Journal of Animal and Veterinary Ad-
vances. 8(10), 1973-1978. 

[31]GTHB (Gıda Tarım ve Hayvancılık Bakanlı ı-
Ministry of Food Agriculture and Livestock) 
(2017) Çevre Amaçlı Tarım Arazilerini Koruma 
(ÇATAK) Programı. https://www.ta-
rim.gov.tr/Konular/Bitkisel-Uretim/Tarla-Ve-
Bahce-Bitkileri/CATAK 

[32]Kıral, T., Kasnako lu, H., Tatlıdil, F.F., Fidan, 
H., Gündo mu , E. (1999) Tarımsal ürünler için 
maliyet hesaplama metodolojisi ve veri tabanı
rehberi. Tarımsal Ekonomi Ara tırma Enstitüsü. 
No:37, Ankara (In Turkish). 

[33]TCMB (Tü rkiye Cumhuriyeti Merkez Ban-
kası-Turkish Republic Central Bank, 2017. Dö-
viz Kurları-2014. http://www.tcmb.gov.tr/kur-
lar/kur2014_tr.html 

[34]BUGEM (GTHB Bitkisel Üretim Genel 
Müdürlü ü) (2016) BUGEM Faaliyetleri Gübre 
ve Tohum Fiyatları. http://www.ta-
rim.gov.tr/Belgeler/SagMenuVeriler/Tarim-
sal_Veriler.pdf (In Turkish). 

[35]KTB (Konya Ticaret Borsası-Konya Com-
madity Exchange) (2016) 2014 Yılı Ürün Bü-
lteni. https://www.ktb.org.tr/?cat=48 (In Turk-
ish). 

[36]Aykas, E., and Önal, . (1999) Effects of Differ-
ent Tillage Seeding and Weed Control Methods 
on Plant Growth and Wheat Yield. In: 7. Inter-
national Congress on Mechanization and En-
ergy in Agriculture. 26-27 May. Adana, Turkey. 

[37]Arslan, S. (2006) Toprak Sıkı masının Azaltıl-
ması için Alternatif Bir Yöntem: Kontrollü 
Tarla Trafi i. KSÜ. Fen ve Mühendislik 
Dergisi. 9(1), 135-141, (In Turkish). 

[38]Kasap, A. (2001) Bu day Tarımında Geleneksel 
Toprak lemeli Ekim ile Direk Ekimin Toprak 
Özellikleri, Zaman, Yakıt Tüketimi ve verime 
Etkisi. Tarımsal Mekanizasyon 20. Ulusal Kon-
gresi. anlıurfa, 91-95, (In Turkish). 

[39]Kasap, E., Engürülü, B., Çiftçi, Ö, Kılınç, K.S., 
Gölba ı,M. ve Akkurt, M. (1999) Bitki Koruma 
Makineleri. Tarım ve Köyi leri Bakanlı ı
(Mülga) Ders Araç ve Gereçleri Makine E itim 
Merkezi Müdürlü ü. Ankara (In Turkish). 

[40]Çanakçı, M., Topakci, M., Akinci, I. and 
Ozmerzi, A. (2005) Energy Use Pattern of Some 
Field Crops and Vegetable Production: Case, 
Study for Antalya Region, Turkey. Energy Con-
vers Manage. 46, 655–66.  

[41]Sayre, K., Govaerts, B., Martinez, A., Mez-
zalama, M. and Martinez, M. (2006) Compari-
son of alternative conservation agriculture tech-
nologies for rainfed production in the highlands 
of Central Mexico. In: Proceedings on CD, 17th 
14 ISTRO Conference. Kiel, Germany. 28 Au-
gust – 3 September 2006, 1012–1018. 

[42]KPDFAL (Konya Provincial Directorate of 
Food Agriculture and Livestock) (2016) Konya 
Agricultural Statistics. http://konya.ta-
rim.gov.tr/Menu/6/Tarimsal-Yapi 

[43]Ates, S., Feindel, D., El Moneim, A., and Ryan, 
J. (2014) Annual forage legumes in dryland ag-
ricultural systems of the West Asia and North 
Africa Regions: research achievements and fu-
ture perspective. Grass and forage science. 
69(1), 17-31 

[44]Christiansen, S., Ryan, J., Singh, M., Ates, S., 
Bahhady, F., Mohamed, K., Youssef, O., and 
Loss, S. (2015) Potential legume alternatives to 
fallow and wheat monoculture for Mediterra-
nean environments. Crop and Pasture Science. 
66(2), 113-121.  

[45]Sa lam, R., Çıkman, A., Vurarak. Y., Tobi, .
(2007) kinci Ürün Susamda Farklı Anıza Ekim 
Yöntemlerinin Topra ın Fiziksel Özelliklerine 
Etkisinin Saptanması. Tarımsal Mekanizasyon 
24. Ulusal Kongresi. Kahramanmara , 171-181, 
(In Turkish). 

[46]Karaa aç, H.A., Barut, Z.B. (2007) II. Ürün Si-
lajlık Mısır Tarımında Farklı Toprak leme ve 
Ekim Sistemlerinin Teknik ve Ekonomik 
Yönden Kar ıla tırılması. Tarım Makineleri 
Bilimi Dergisi. 3(1), 33-40 (In Turkish). 

[47]Pieri, C., Evers, G., Landers, J., O’Connell, P. 
and Terry, E. (2002) No-Till Farming for Sus-
tainable Rural Development. Agriculture & Ru-
ral Development Working Paper No:24536, The 
World Bank, Agriculture & Rural Development 
Department, Washington D.C. 

[48]Küçükçongar, M., Kan, M. and Özdemir, F. 
(2014) Perception of Direct Seeding (No Till-
age-Zero Tillage) Method in Wheat Production 
by The Farmers in Turkey: Konya Province 
Case. International Journal of Ecosystems and 
Ecology Sciences. 4(4), 609-618. 

Ahi Evran University, Agricultural Faculty, 
Department of Agricultural Economics 
Kır ehir – Turkey  

e-mail: mustafa.kan@ahievran.edu.tr 


