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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 of 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.
Key words: Agricultural land, agricultural infrastructure, cadastre, land consolidation,

land fragmentation.

INTRODUCTION

Land is one of the most fundamen-
tal needs of people for both accommoda-
tion and nutrition. Conservation of agri-
cultural lands where farming activities
are being conducted, and obtainment of
highestyield from unit area are extremely
important issues because adequate food
needs to be produced to meet the world's
increasing population and this production
needs to be conducted safely and with a
view to conserving nature. To this end,
besides interdisciplinary studies, agricul-
tural activities should be planned and im-
plemented within the framework of envi-
ronmental, social and economic data [1,
2]. Maximum vyield 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 of 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 world 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 % of this de-
creased area included areas where cere-
als and other crops were grown.

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

Agricultural land - (Thousand Hectares)

Area of cereals and Area of Lands under
Total uti- other crop products Area of Area of fruits, permanent
lized agri- vegetable ornamental beverage meadows
cultural land Fallow gardens plants and spice and

Sown area land crops pastures
2001 40 967 17 917 4 914 909 - 2 610 14 617
2002 41 196 17 935 5040 930 - 2674 14 617
2003 40 644 17 408 4 991 911 - 2717 14 617
2004 41 210 17 962 4 956 895 - 2780 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 4219 815 - 2909 14 617
2008 39 122 16 460 4 259 836 - 2 950 14 617
2009 38 911 16 217 4 323 811 - 2943 14 617
2010 39 012 16 333 4 249 802 - 3011 14 617
2011 38 231 15 692 4017 810 4 3091 14 617
2012 38 399 15 463 4 286 827 5 3201 14 617
2013 38 423 15 613 4 148 808 5 3232 14 617
2014 38 560 15 789 4 108 804 5 3238 14 617

Source: For land under permanent meadows and pastures 2001 General Agricultural Censuses, for

other Ministry of Food, Agriculture and Livestock

Land consolidation:

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

size according to enterprise size are given
in table 2. According to this, the average
number of parcels per enterprise in Tur-
key is 4,1 and average parcel size is
1,5 hectares. These figures reveal the
fragmented state of the existing agricul-
tural lands and the smallness of 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.

16



Table 2 - Average number of parcels and average parcel size by enterprise size according

to the 2001 GCA results [7]

2001 General Census of Agriculture (GCA)

Enterprise size
(Hectares)

<5
5,0-9,9
10,0-19,9
20,0-49,9
> 50
Total (average)

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

vidual, and taking all the necessary
% =
il
o 1
BO

average number of parcels

average parcel size

(numbers) (Hectares)
33 0,6
51 13
57 23
6,5 4,2
7,8 12,3
41 1,50

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

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

Figure 1 - The location of Salur village in the province of Karaman and the project
site [9-11]



Figure 2 - Overall view ofthe project site and the agricultural parcels before the
project [9]

RESULTS AND DISCUSSION

At the end of the land consolidation,
the number of parcels dropped from 535 to
130. According to this, the rate of consolida-
tion was 76 %. While average parcel size
was 15,56 da before the consolidation, it
rose to 62,33 na after the consolidation. Ac-
cording to this, average parcel size quadru-
pled. The length of the transportation sys-
tem was 2000 m before but rose to 24000.
While 20 % of 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 m2to 8101930 m2. The dif-
ference of 223805 m2was 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 of road per unit site rose from
0,24 m/hato 2,96.

Table 3 - Information aboutbefore and after the land consolidation project

Number of Parcels

Average parcel surface area
Length of the transportation system
Road per unit area

Number of parcels bordering the road

Units Before After

piece 535 130
m2 15562 62333
m 2000 24000

mvha 0,24022 2,96226
% 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
will 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
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land consolidation efforts are underway
there. In those countries, land consolida-
tion work is being conducted in terms of
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 will prevent fragmen-
tation and bring permanent solutions
need to be taken. Division and fragmenta-
lands through both
laws and other regulations
and practices must be prevented.

tion of agricultural
inheritance

As can be seen in the case of Kara-
man-Salur land consolidation project, the
number of parcels drop and average par-
cel size increase as a result of consolida-
tion. When parcels are reorganized, there
are no parcels left that do not border the



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
opened to irrigated farming and irrigation

intensified in areas

opened to irrigated farming [12]. On the
other hand, it would be unfair to evaluate
the implementation of land consolidation
projects in terms of technical measures
only. With land consolidation, the peace
and prosperity of the people living in rural
areas increase, which in turn contributes

and consolidation projects need to be im- to social peace and quiet.

plemented together in areas planned to be
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AYbIN WWAPYAW bINbAbl MHO®PAK;¥PblINbIMAAPBbIHA XKEPNEPAL WUWOFbLIPNAHAOLIPY
BOVbIHLWA XXOBANAPAbIH, 3CEP1: KAPAMAH-CA/MKOP >XOBACbHI MbICANTbIHAA
YHusepcnTeT Cenbikyk, Hympa KongaHb6anbl reinbimaap MmekTe61
aknapaT ThbIK XXylienep 6ackapy kadegpacbl, KoHbs, Typuusa, e-mail:
etusat@selcuk.edu.tr

2YHuBepcnTeT Cenbayxkyk, Uympa kK3abu MekTebi, reoaknapaT ThiK Xylienep
Kadegpacsl, KoHbs, Typuusa, e-mail: fatihsari@selcuk.edu.tr

3YHuBepcuTeT CeNbiKYK, MHXXEHepiK akynbTeTi, reoMaTUsANbiK NHXKXEeHEPUs
Kadeapacbl, KoHbs, Typuus, e-mail:fyildiz@selcuk.edu.tr

K" pn yakblTTa Xanbly, caHblHbL, ecyiMeH TyblHAaraH murpaums, MHAYCTpUsanaHabIpy,
ypbaHgany cascaTbiHbIL, Aypbic XYprizinmeyi, 3augap, MypanblK >X3He KOMMepuuanbi™
3aujapra KaTbICTbl haKTopnapabil, H3TWXKeNepiHeH aybin wWapyalbiibifbl  ankanTtapbl
KbiCKapbin QparMeHTTenyge. Aybin LwWapyawblibilfbl  ankanTapbl LlaliblparaH >KaHe
6eneKTeHreH, acipece TYpkusA CUAKTbI engepae, aybin LwapyalublibITbl
MH(ppakypbiibIMAapblH >Xepfepagi WorbipfaHablpy >XOfbIMeH >XakcapTy eMipnik maubli3abl
cypak 60nbin Tabblnagbl. Aybl LWapyalwblibirbl €HAIPICIH apTTbipy YLWIiH 3KOHOMMUKAabIK
TyprbigaH 6ypblHHaH 6ap aybin Wapyallblibilfbl ayMaKTapblH KaiTa yubiMaacTbipyabl XYpPrizy
K~en™ >Xepnepgi worbipnaHabipy 6ouvblHLWA >Xobanapabl ie acblpy aybln Lapyawbinbirbl
XXepnepiH >akcapTy KaxkeTTiniriHeH TyblHAagbl. byn 3eptteynepge, 2009-2010 >kbingapbl
KapamaH aygaHblHAarbl Cantop aybinbiHAa XY PrisinreH >kepnepgi worbipiaHabipy 60ouvblHLLA
»Kobacbl Tekcepingi. Bi3 aymak caHbl, aymaKTap/bll, opTawla menwepi MeH onapgbly, Kemk
b6arbiTTapblHa >XaKblHAbITbI TyprbiCbiHaH, >o06a iNe acbipkaHHaH KeWiHri >XaHe >kob6a
6acTanraHra geliHri TybiHgaraH >xaFgallnapmeH ><aua >argannapgbl canbicTbipablK. OcbiraH
calkec, >kepnepdi worbipnaHabipy >obacbiHaH KeMiH aybln Lapyauwbiibirbl aymaKTapbiH
KanTa yMbimaacTblpy HaTUXKeNepi caHAbIK MafliMeTTep KeMeriMmeH KepceTingi.

TYRiHgi cB3gep: aybin wapyawbinbIrbl Xepnepi, aybin LwapyalublibITbl
MHMpaKypbINbiMbl, KAAacTp, XXepfepai WorbipnaHabipy, XXepnepai doparmeHTTey.
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BIANAHWME MPOEKTOB MO KOHCONMTNAALUMWN 3EMENb HA CE/IbCKOXO3ANCTBEH-
HYKO NH®PACTPYKTYPY: HA MPUMEPE NMPOEKTA KAPAMAH-CANIOP
IYHuBepcuTeT CenbipkyK, UyMpUHCKasa LWIKoNa NpuknagHbix HayK Kadegpa vH-

opmMaynoHHbIX cucTemynpasnenusn, Konba, Typuyus, e-mail: etusat@selcuk.edu.tr

2YHuBepcuTeT Cenba)kKyK YyMpUHCKUI NnpodeccmoHanbHas Wwkonia Kadeapa reo-
MHpopMaynoHHbIX cncTem, KoHbs, Typuyus, e-mail: fatihsari@selcuk.edu.tr

3YHuBepcuTeT CeNnbi>KYK MHXXEHEePHbI hakynbTeT Kadepa reomaTuyeckoli
nH>xeHepuu, Konb4, Typuyusa, e-mail: fyildiz@selcuk.edu.tr

CenbCKOX035MCTBEHHbIE Yrofba coKpallatoTcs U pparMeHTMpYOTCA B HacTosiLee Bpe-
Msi, B CIEAICTBUN TaKUX (PaAKTOPOB KaK MUTrpauusi, Bbi3BaHHbIX POCTOM YMCNEHHOCTWU Hacene-
HUA, MHAycTpuanusauun, ~NpaBuNbHOW MNOAUTUKU ypbaHU3auUKn, 3aKOHOB, KacaroLlmxcs
HacnegoBaHUs Y KOMMEPUECKUX 3aKOHOB. XX M3“HHO BaKHbIM BOMPOCOM SIBASIETCA ynydlue-
H N CeNlbCKOX03AMCTBEHHOW MHPACTPYKTYPbl NyTEM KOHCOAMAALUU 3eMeNb, 0COGEHHO B Ta-
KNX CTpaHax, Kak Typuus, N e CebCKOX035CTBEHHbIE Yrogbs pas36épocaHbl 1 pa3apobieHbl.
[ns yBennueHus cenbckoxo3siICTBEHHOro NPoM3BOACTBAa HEOGXOAMMO MPOBECTY peopraHusa-
LMIO CYLLECTBYIOLLNX CeNbCKOX03AMCTBEHHbIX YH4aCTKOB C 9KOHOMMYECKOM TOUKU 3peHus. Pea-
nn3auns NPOeKTOB MO KOHCONMAALUMKN 3eMefb cTana ~o06X0ANMOCTbIO YyULLIeHUsS CeNbCKOXO0-
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39CTBEHHbIX 3eMenb. B aTom mccnegoBaHuu, 6bi1 06cnenoBaH MPOeKT MO KOHconnaaumm 3e-
Menb, ocyuwectBnsembll B cene Cantop B npoBuHumMu KapamaH B 2009 n 2010 rogax. Mbl npose-
NN cpaBAOHAEe HOBOW cuTyauun, BO3HUKLLEN MNOC/e peanm3aunm NpoekTa n cntyauum Ao Hava-
Na npoekTa € TOYKWN 3peHNA KoAn4YecTBa y4acTKOB, CpefjHEro pasmepa y4acTKoB 1 Ux 61130CTH
K TPAHCNOPTHbIM MapLupyTamM. B cooTBeETCTBUMU C 3TUM, pe3ynbTaTbl peopraHnsaumnmn cenbCKo-
X034/ICTBEHHbIX YY4acTKOB [OC/ie MPOEKTOB MO KOHCONMAauuwm 3eMefbHbIX Yy4acTKOB 6biiu
npeacTaBfieHbl MPU MOMOLLLM YNCNOBbIX AaHHbIX.

Kntouesble cnoBa: CenbCKOX03AMCTBEHHAA 3eMNA, CenbCKOX03allcTBeHHas MHApPaACcTPyK-
Typa, KagacTp, KoOHconnaaumnsa semenb, hpparmeHTauns semMens.
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