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Abstract. Agricultural lands are decreasing and fragmentizing day by day owing to rea
sons such as migrations caused by increasing population, industrialization, faulty urbanization 
policies, laws concerning inheritance and commercial laws. It is a vital issue to improve agricul
tural infrastructure by consolidating lands especially in countries like Turkey where agricultural 
lands are dispersed and multi-part. In order for agricultural output to be increased, existing ag
ricultural lands need to be reorganized so as to produce crops economically. Implementation of 
land consolidation projects has become a necessity to improve agricultural lands. In this study, 
the land consolidation project implemented in the village of Salur in the province of Karaman 
between the years 2009 and 2010 was investigated. The new situation that arose after the im
plementation of the project and the situation before the project were compared and contrasted 
in terms of the number o f parcels, average parcel size and the parcels' accessibility to transpor
tation routes. According to this, the results of the reorganization of the agricultural plots after 
the land consolidation projects were presented through numerical data.
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INTRODUCTION 
Land is one o f the most fundamen

tal needs o f people for both accommoda
tion and nutrition. Conservation o f agri
cultural lands where farming activities 
are being conducted, and obtainment o f 
highest yield from unit area are extremely 
important issues because adequate food 
needs to be produced to m eet the world's 
increasing population and this production 
needs to be conducted safely and w ith a 
v iew  to conserving nature. To this end, 
besides interdisciplinary studies, agricul
tural activities should be planned and im
plemented within the fram ework o f envi
ronmental, social and economic data [1, 
2]. Maximum yield should be obtained 
from the existing lands in order to pro
vide the food that the world's population 
needs. Providing a high-yield agricultural 
output, on the other hand, is possible 
through improvement o f agricultural 
lands. Land consolidation projects are

perfect tools for various applications 
aimed at rural development [3]. Agricul
tural lands are being increasingly deplet
ed due to several reasons such as increas
ing w orld  population, migrations and ur
banization. In recent years, agricultural 
land per capita has fallen by 14,3 % in 
developed countries and 40 % in develop
ing countries. According to FAO, the agri
cultural land per capita is 0,23 ha, and 
this amount is estimated to fall as low  as 
0,15 ha in 2050 [4].

Basic information about agricultur
al lands in Turkey and the changes in 
them by years are presented in Table 1. 
When these data are examined, it is seen 
that the total agricultural land in Turkey 
(including meadows and pastures) was 
40,967 million hectares in 2001 whereas 
this figure fell to 38,560 hectares in 2014. 
The meadows and pastures were pre
served at 14,617 million hectares in the 
same period. The lands used for cereals
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and other agricultural crops, on the other 
hand, fell from  17,917 million hectares to 
15,789 million hectares in the same peri
od. It is seen from the figures that the to
tal cultivated agricultural land in Turkey

decreased by 2,407 million hectares in 
the 2001-2014 period. 88 % o f this de
creased area included areas where cere
als and other crops w ere grown.

Table 1 -  Agricultural lands o f Turkey and changes in their use by years [5]

Agricultural land -  (Thousand Hectares)

Total uti
lized agri

cultural land

Area of cereals and 
other crop products Area of 

vegetable 
gardens

Area of 
ornamental 

plants

Area of 
fruits, 

beverage 
and spice 

crops

Lands under 
permanent 
meadows 

and 
pasturesSown area

Fallow
land

2001 40 967 17 917 4 914 909 - 2 610 14 617

2002 41 196 17 935 5 040 930 - 2 674 14 617

2003 40 644 17 408 4 991 911 - 2 717 14 617

2004 41 210 17 962 4 956 895 - 2 780 14 617

2005 41 223 18 005 4 876 894 - 2 831 14 617

2006 40 493 17 440 4 691 850 - 2 895 14 617

2007 39 505 16 945 4 219 815 - 2 909 14 617

2008 39 122 16 460 4 259 836 - 2 950 14 617

2009 38 911 16 217 4 323 811 - 2 943 14 617

2010 39 012 16 333 4 249 802 - 3 011 14 617

2011 38 231 15 692 4 017 810 4 3 091 14 617

2012 38 399 15 463 4 286 827 5 3 201 14 617

2013 38 423 15 613 4 148 808 5 3 232 14 617

2014 38 560 15 789 4 108 804 5 3 238 14 617

Source: For land under permanent meadows and pastures 2001 General Agricultural Censuses, for 
other Ministry o f Food, Agriculture and Livestock

Land consolidation:
Among the most important factors 

that affect the effective and sustainable 
use o f agricultural lands are the sizes o f 
enterprises owning those lands and land 
fragmentation. Fragmentation o f agricul
tural lands can be defined as the division 
o f the lands o f an enterprise into large 
numbers o f parcels and the location o f 
each o f those parcels being at different 
places [6]. On the basis o f the 2001 Gen
eral Agricultural Census, the average 
number o f parcels and average parcel

size according to enterprise size are given 
in table 2. According to this, the average 
number o f parcels per enterprise in Tur
key is 4,1 and average parcel size is
1,5 hectares. These figures reveal the 
fragmented state o f the existing agricul
tural lands and the smallness o f their, av
erage size per enterprise. As agricultural 
lands get fragmented, it becomes more 
difficult to produce crops economically 
and efficiently. Indeed, lands fragmented 
into very small pieces and those that are 
far from settlements are not cultivated.
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Table 2 -  Average number o f parcels and average parcel size by enterprise size according 
to the 2001 GCA results [7]

Enterprise size 
(Hectares)

2001 General Census of Agriculture (GCA)
average number of parcels 

(numbers)
average parcel size 

(Hectares)

< 5 3,3 0,6

5,0-9,9 5,1 1,3
10,0-19,9 5,7 2,3
20,0-49,9 6,5 4,2

> 50 7,8 12,3

Total (average) 41 1,50

With land consolidation, lands that 
have been so fragmented as not to allow 
economic production and those that are 
w idely distributed are brought together 
and put into an orderly shape. On the oth
er hand, land consolidation is defined as 
not only unification o f fragmented lands 
but also as land reorganization in broad 
terms. In reference [8], land consolidation 
is defined as the reorganization o f the ru
ral space in accordance w ith the require
ments o f the developing farming technol
ogy and in line with the needs o f the indi
vidual, and taking all the necessary

в,™» ■=»
.. Щ

О  I

в о

measures to ensure more efficient use of 
agricultural enterprises. In short, land 
consolidation efforts aim to take all kinds 
o f technical, social, cultural, and economic 
precautions to raise the living standards 
o f farmers.

OBJECTS AND METHODS 

Karaman (Turkey) is a city located 
in the southern edge o f Central Anatolia. 
The project site, i.e. the village o f Salur, is 
in the province o f Karaman and 17 km 
from the city center. Information concern
ing the location o f the project site is 
shown in figure 1.

Figure 1 -  The location o f Salur village in the province o f Karaman and the project
site [9-11]
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Figure 2 -  Overall v iew  o f the project site and the agricultural parcels before the
project [9]

RESULTS AND DISCUSSION 
A t the end o f  the land consolidation, 

the number o f  parcels dropped from 535 to 
130. According to this, the rate o f  consolida
tion was 76 %. While average parcel size 
was 15,56 da before the consolidation, it 
rose to 62,33 na after the consolidation. A c 
cording to this, average parcel size quadru
pled. The length o f  the transportation sys
tem was 2000 m before but rose to 24000. 
While 20 % o f  the parcels did not border the 
road before the consolidation, all the parcels

bordered the road after the consolidation 
and each parcel benefited from the transpor
tation system. The total parcel area dropped 
from 8325735 m2 to 8101930 m2. The dif
ference o f  223805 m2 was an area covered 
by roads, irrigation and drainage. This area 
was offered to public use by making equal 
deductions from the farmers in the project 
site depending on their respective land area. 
The amount o f  road per unit site rose from
0,24 m/ha to 2,96.

Table 3 -  Information about before and after the land consolidation project

Units Before After

Number o f Parcels piece 535 130

Average parcel surface area m2 15562 62333

Length o f the transportation system m 2000 24000

Road per unit area m/ha 0,24022 2,96226

Number o f parcels bordering the road % 20 100
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c) Together with before and after

Before the consolidation, respecting 
the distances required to reach each par
cel, farmers had to travel 875 km to get to 
their fields. This figure was about 226 km 
depending on the situation and the differ
ence between the two was 649 km. Con
sidering that a farmer goes to their field
20 times a year, the distance covered to 
reach the field was 17500 km before the 
project but this figure dropped to 4500 km 
after the project. According to this, one 
w ill travel 12980 km less to reach their 
field each year.

CONCLUSIONS 
Land consolidation projects where 

agricultural lands are reorganized are 
meeting ever increasing interest especial
ly in countries where agricultural infra
structure is not adequate. First generation 
land consolidation work has been com
pleted in many developed countries and 
now  second and even third generation

land consolidation efforts are underway 
there. In those countries, land consolida
tion w ork is being conducted in terms o f 
content and scope, too. In countries like 
Turkey where especially average parcel 
size has become extremely small, land 
consolidation projects have become inevi
table. In addition, bringing together frag
mented lands may improve the current 
situation. Besides land consolidation pro
jects, measures that w ill prevent fragmen
tation and bring permanent solutions 
need to be taken. Division and fragmenta
tion o f agricultural lands through both 
inheritance laws and other regulations 
and practices must be prevented.

As can be seen in the case o f Kara- 
man-Salur land consolidation project, the 
number o f parcels drop and average par
cel size increase as a result o f consolida
tion. When parcels are reorganized, there 
are no parcels left that do not border the
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road and do not benefit from the irrigation 
and drainage systems. Therefore, in order 
to attain the desired goals better and use 
the irrigation water more efficiently in 
irrigated farming lands, land consolidation 
efforts need to be intensified in areas 
opened to irrigated farming and irrigation 
and consolidation projects need to be im
plemented together in areas planned to be

opened to irrigated farming [12]. On the 
other hand, it would be unfair to evaluate 
the implementation o f land consolidation 
projects in terms o f technical measures 
only. W ith land consolidation, the peace 
and prosperity o f the people living in rural 
areas increase, which in turn contributes 
to social peace and quiet.
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К ^ р п  уакытта хальщ саныньщ ecyiMeH туындаган миграция, индустрияландыру, 
урбандалу саясатыныц дурыс жYргiзiлмeуi, зацдар, муралык жэне коммерциялы^ 
зацдарга катысты факторлардыц нэтижeлeрiнeн ауыл шаруашылыгы алкаптары 
кыскарып фрагмeнттeлудe. Ауыл шаруашылыгы алкаптары шашыраган жэнe 
бeлшeктeнгeн, эciрece ТYркия сиякты eлдeрдe, ауыл шаруашылыгы 
инфракурылымдарын жeрлeрдi шогырландыру жолымeн жаксарту eмiрлiк мацызды 
сурак болып табылады. Ауыл шаруашылыгы eндiрiciн арттыру Yшiн экономикалык 
тургыдан бурыннан бар ауыл шаруашылыгы аумактарын кайта уиымдастыруды жYргiзу 
K ^ e ^  Жeрлeрдi шогырландыру боиынша жобаларды i^ e  асыру ауыл шаруашылыгы 
жeрлeрiн жаксарту кажeттiлiriнeн туындады. Бул зeрттeулeрдe, 2009-2010 жылдары 
Караман ауданындагы Салюр ауылында жYргiзiлгeн жeрлeрдi шогырландыру боиынша 
жобасы тeкceрiлдi. Бiз аумак саны, аумактардыц орташа мeлшeрi мeн олардыц келж 
багыттарына жакындыгы тургысынан, жоба i^ e  асырканнан кeИiнгi жэнe жоба 
басталганга дeИiнгi туындаган жаFдаИлармeн жаца жагдайларды салыстырдык. Осыган 
cэИкec, жeрлeрдi шогырландыру жобасынан кeИiн ауыл шаруашылыгы аумактарын 
каита уИымдастыру нэтижeлeрi сандык мэлiмeттeр кeмeгiмeн кeрceтiлдi.

ТYйiндi свздер: ауыл шаруашылыгы жeрлeрi, ауыл шаруашылыгы 
инфракурылымы, кадастр, жeрлeрдi шогырландыру, жeрлeрдi фрагмeнттeу.
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Сeльcкохозяйcтвeнныe угодья сокращаются и фрагмeнтируютcя в наcтоящee врe- 
мя, в cлeдcтвии таких факторов как миграция, вызванных ростом чиcлeнноcти наceлe- 
ния, индустриализации, ^правильной политики урбанизации, законов, касающихся 
наcлeдования и коммeрчecких законов. Ж из^нно важным вопросом являeтcя улучшe- 
н ^  ceльcкохозяйcтвeнной инфраструктуры путeм консолидации зeмeль, оcобeнно в та
ких странах, как Турция, ^ e  ceльcкохозяйcтвeнныe угодья разбросаны и раздроблeны. 
Для увeличeния ceльcкохозяИcтвeнного производства нeобходимо провecти рeорганиза- 
цию cущecтвующих ceльcкохозяИcтвeнных участков с экономичecкой точки зрeния. Рeа- 
лизация проeктов по консолидации зeмeль стала ^обходимостью улучшeния ceльcкохо-
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зяйcтвeнных зeмeль. В этом иccлeдовании, был обcлeдован проeкт по консолидации зe- 
мeль, оcущecтвляeмыИ в ceлe Салюр в провинции Караман в 2009 и 2010 годах. Мы провe- 
ли сравдонде новой ситуации, возникшeй поcлe рeализации проeкта и ситуации до нача
ла проeкта с точки зрeния количecтва участков, cрeднeго размeра участков и их близости 
к транспортным маршрутам. В cоотвeтcтвии с этим, рeзультаты рeорганизации ceльcко- 
хозяИcтвeнных участков поcлe проeктов по консолидации зeмeльных участков были 
прeдcтавлeны при помощи числовых данных.

Ключевые слова: Сeльcкохозяйcтвeнная зeмля, ceльcкохозяИcтвeнная инфраструк
тура, кадастр, консолидация зeмeль, фрагмeнтация зeмeль.
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