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Abstract. Soil fertility is among the most important parameters in agriculture. Cumra
which is situated in the southern part of Konya Closed Basin, where Central Anatolia's most im-
portant agricultural production center surrounded by mountains and has a plain structure. Ba-
sin soil which has arable climatic structure and topography, has the young alluvial calcareous
soil properties that has occurred over time. Cumra region is an important agricultural area in
Turkey, where all kinds of crop production can be made because of climatic conditions and its
irrigable. In this study by examining the soil and climatic characteristics of Cumra, its efficiency
are discussed. Product diversity and sustainability in terms of economy have been evaluated.

Key words: Central Anatolia, Cumra, soil properties, climate, agricultural productivity,

yields.

INTRODUCTION

Soils of Central Anatolia are actively
used in agriculture due to their high heat
resources, natural fertility, and the availa-
bility of water for their irrigation. Howev-
er, many processes that determine the
evolution and contribute to the scientifi-
cally substantiated and ecologically safe
use of these soils remain poorly unknown
[1]. Konya is one of the most important
agricultural centers. Due to the ecological
aspect of the district a wide variety of
plants can be grown at an altitude of 1013.
It is built on a land area can be considered
flat. Agricultural shows great parallels
with the geographical features. Cumra
constitutes 7,8 % of the agricultural land
of Konya. Around 70 % of the total area of
the district presents agricultural land [2].

OBJECTS AND METHODS
Geographical Location ofthe Study Area

The geographical location of the
study area Cumra located between 370-380
North longitude and 330-340 East latitude.

East of it is surrounded by Karaman
(province) and Karapinar (district), west
of it is surrounded by Akoren and Bozkir,
south of it is surrounded by Guneysinir
and Bozkir, north of it is surrounded by
city center of Konya, Meram and Karatay.
Cumra area is located 1013 meters above
sea level. Area is about 2,330 km2 Plain
shows a non-uniform characteristics in
terms of topography. 50 % of the land is
flat. 17 % of light. 14 % medium batter.
And 6 % other 13 % is too steep [2].

Climate ofResearch Area

Cumra which is located in Konya's
closed basin is an important agricultural
center that crops are grown together with
a wide range of different products. Cumra
and its around, winters are cold and
snowy. Summers are hot and dry Fall and
spring months are rainy. Summer temper-
atures are favorable for cultivation of
many agricultural products [3]. While the
average temperature increases in summer,
humidity decreases.
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Figure 1 - Map the of study area in Cumra Province

Table 1 - Cumra's Average (1975-2012) and 2013 Temperature Data [4]

Months

January
February
March
April
May
June
July
August

Septem-
ber

October

Novem-
ber

Decem-
ber

Average

The highest temperature compared
to the average of many years of harvest
data in July with 39,9°C. The lowest tem-
perature has been measured in February

Minimum tem-

perature
oc

1975-

o1s 2013
23,7 -135
263 63
-18,6 62
9,7 3,0
1,2 7,2
39 9,0
71 10,6
48 12,5
0,4 48
5,0 2,0
-182  -25
21,8 -14,4
91 0,2

Average tem-

perature
ac

1975-

o1s 2013
0.1 23
11 53
5,7 7,8
112 121
157 185
200 21,0
230 225
223 225
179 180
122 101
6,0 8,1
19 2,4
114 122

as -26,3°C. The average temperature

The highest
temperature OC

1975-
2012

18,0
211
28,2
315
33,8
37,3
39,9

39,2

39,3

31,8

25,0

22,1

30,6

2013

153
19,2
24,6
28,3
31,7
34,9
34,4

33,9

34,9

30,1

22,4

154

271

1975-
2012

37,8
28,3
31,2
40,9
36,0
19,6
54

31

8,9

30,6

34,5

42,6

318,9

Precipitations

mm

2010 2011
43,6 52,9
333 40,1
121 44,2
67,4 48,0
12,4 52,5
47,9 39,5
0,0 -

- 10
16 3,8
62,6 32,1
4,2 29,2
106,8 24,9
3919 3682

2013

13,4
26,4
14,8
61,2
12,8
13,0
4,6

0,2

0,2

19,4

20,6

17,4

204,0

11,4°C. Average rainfall is 318,9 mm and

the amount of rainfall in 2013 based on an
average of many years is 204,0 mm that
shows a significantamount of reduction.
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Avarege Temperature (°C) Graph for Cumra
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Figure 2 - Long-term (1975-2012) climatic data for Cumra. Konya. Turkey [4]

Figure 3 - Rainfall amount average of the years between (1975-2012) and in
2013 [4]

RESULTS AND DISCUSSION

Soil Properties and Water Resources of
the Research Area

As the geological elements both Mes-
ozoic and Tertiary formations layer of Qua-
ternary, and Neogene layer and Quaternary
alluvium which located on them cover
large space. This region is influenced by
the Hercynian orogeny and gained the
basic shape with Alpine orogeny. During
the Neogene period Cumra and its area
spent sedimentation. Neogene layers and
the alluvials on them are thick on grassy
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plain; but in mountainous areas they are
thin.
shows a depressed area (subsidence) char-
acter.

Cumra and its surrounding area
During Neogene period filled with
silt from the Taurus Mountains and its sur-
rounding plains along the base is located
between 1000-1100 m contour line. At al-
so Cumra Plain which has the same charac-
terictics with Konya Plain covers with the
lake whose average depth of 15-20 meters
and under the humid and fluvial climate
influence during Pleistosen period, was
found the remains of the lake [5].



Figure 4 - Cumra area and its main morphological units [6]

Lands of research consists of alluvi-
yal soil. They are lime-rich soils which is
moved from the surrounding mountains
and hills from the fourth time accumulat-
ed in the old lake bed. According to the
new genetic classification system they are
AC horizon soil as vertisol. The upper
horizon of the partially decomposed or-
ganic waste is seen mixed with mineral. At
C horizons (at bottom) is seen the main
material which is dissociated and moved
from the environment [6].

Cumra agricultural land; bedrock.
precipitation. temperature. influenced by
conditions such as vegetation and rainfall
have led to the emergence of a variety of
soil types.
loam soil, Cumra soil has a suitable struc-
ture for cultivating many agricultural
products. They are rich in minerals,
young,deep and efficient. However they
have problems such as lime, alkalinity
(pH=7,5-8,5), drainage and wind erosion.
Because of its lime it has toxic effects on
plants [2].

In terms of structure of clay

While top and bottom soil of all irri-
gated agricultural
structure, loamy and sandy soil are seen
on a small amount. Soil depth is very high.
Clay varies between 5 and 75 m depth.
While the soil color is light brown some-
times soil color is seen yellowish and

areas have a heavy

whitish tones due to excess lime. Due to
most of plain soils remain effect of ground
water along the profile from the surface
yellowish stains and rust stains resulting
from gray iron deficiency may occur. Soil
structure is usually 0-30 cm depth in the
upper processing angular blocks or granu-
lar solid in the down part. And water hold-
ing capacity of soil saturation values are
quite high. 180-300 cm were attained in
the relative barrier layer [6].

According to [7] Er and Erol's study,
100 soil sample which are picked from100
different areas were analyzed separately
and identified the characteristics of Cumra
agricultural land. According to the analysis
of soil structure; 76 % ofitis clay loam. 13
% of it is loamy and 11 % of it is clayish.
91,6's % of soil is salty; 2,8 % of soil is
lightly salted; 1,4 %
salty, 4,8 % of itis too salty and 8 % ofitis
limy 31 % of sand is medium lime; 31 % of
sand is too limy and 30 % of sand is iden-
tified as too much limy When analyzed in
terms of the organic substance content
59 % of it contains small amount; 20 % of
it contains precious little and 21 % of it
contains moderately organic substance. In
terms of pH values 98,6 %
slightly alkaline character and 1,4% of it
shows neutral characters [7].

of soil is medium

of it shows
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Table 2 - Nutrient Distribution of Cumra's Agricultural Soil (%) [7]

Nutrient element
Phosphorus
Potassium
Magnesium
Iron
Zinc

Agricultural land of Cumra is not
sufficient in terms of macro nutrients ni-
trogen and phosphorus but it has been
brought to a sufficient level with the addi-
tion of organic matter and fertilizer. Even
if micro elements are in soil decently, they
are not plant-available for plants due to
the chalky soil [2].

Very few villages in the mountain-
ous terrain of the town is built on the
plains. In Apa and Dinek villages forested
areas are available. The north, south and
east of the district are covered with fertile
agricultural areas. The only stream of the
district called Carsamba is used for irriga-
tion purposes. This stream is connected a
water channel from Beysehir to Cumra.
This channel is Turkey's first irrigation
channel. And then Apa barrage was built
on it. The excess water of Carsamba is
drained to Salt Lake with another channel.
In addition, Irrigation water are provided
from the private wells which are opened
and builded with the facility and help of

Table 3 - Field Distribution of Cumra [2]

Deficient (%)

Excess (%)

60 14

7 48

32

77 6

52 33
DSI (State Hydraulic Works), Irrigation

cooperatives and farmers. Thanks to new
wells the amount of irrigated land ex-
pands and consequently the wealth and
productivity of product increases [8].

Carsamba is the largest and most
important rivulet in Cumra. Its source is
elevation of Bozkir. Combining with Bey-
sehir Lake's outlet it creates Cumra Plain's
irrigation network. Because Cumra Plain
located in Konya closed basin there is no
outlet port [2].

Field Presence ofResearch Area

Approximately 60 % of agricultural
land can be irrigated in Cumra. Irrigation
is done using surface and groundwater
resources. The high possibility of irriga-
tion let intensive agricultural practices in
the region. At Table 3. the use of the area
of the Cumra distribution are given. Also
examining the chart can be seen as there
is almost no inefficient agricultural areas.
Intensive agriculture is done at all agricul-
tural area of Cumra.

Usage Quantity(ha) %
Agricultural land 148,440 74,34
Grassland Area 39,558 19,81
Forest Area 3,750 1,88
Dam lake Area 2,220 1,11
The Swamp Area 1,008 0,50
Inefficient Area (slope) 1,430 0,72
Residential property Area 3,282 1,64
TOTAL 199,688 100,00

Research in the area ofthe pattern of of the crop growing areas,
quantities, the yield condition are shown

crop production
Production of agricultural land in
Cumra where is selected as the study area

production

in table 4.
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Table 4 - Cultivation Area of Agricultural Crops, Production and Yield
in Cumra [2]

Products Planted Area (da) Manufacturing (ton)

Wheat 435,000 213,000
Barley 130,500 48,860
Sugar beets 180,940 1,350,000
Sun flowers 134,000 49,100
Corn 118,000 252,000
Peas 21,500 3,325
Alfalfa 15,000 90,000
Dry beans 60,000 21,600
Rye 250 113
Potato 15,000 60,000
Oat 300 65
Sainfoin 60 66
Vetch 15,000 30,000
Lentil 1,200 112
Safflower 100 7

Condition in 2013

Yields (kg/da)

490
374
7461
366
2136
155
6000
360
452
4000
217
1100
2000
93333
70

Table 5 - Cultivation Area of vegetables grown in Cumra, its Production and Yield Con-

dition [2]

Products Planted Area (da) Manufacturing (ton)
Tomato 2550 11475
Pumpkin Seeds 6000 840
Green Bean 500 550
Melon 5000 25000
Watermelon 2500 10000
Carrot 17000 144500

Yields (kg/da)
9007
140
1100
5000
4000
8500

Table 6 - 2014 Distribution of Field and Production of All Orchards in Cumra [2]

Products Area of Orchard (da) Manufacturing (ton)
Apple 6085 4728
Grape 2000 773
Walnut 1065 15
Cherry 800 670
Pear 310 274
Almond 125 80
Peach 140 161
Plum 90 138
Apricot 100 126
Quince 41 16
Total 10756 6981

%
57 %
19 %
10 %
7%
3%
1%
1%
1%
1%
0%
100



According to the 2013 Cumra's
Farmers registration system the largest
production area belongs to wheat. As
shown in Table 4. total cultivated area of
wheat stood at 435,000 decares. The total
cultivated area of barley, rye, oat is 131
050 decares. Other major products of
Cumra: Sugar beets 80,940 acres, Dry
beans 60,000 acres, Peas 21,500 acres,
Potatoes 15,000 acres, Forage (alfalfa.
sainfoin. vetch) 30 060 acres, Corn 118 000
acres, Sun flowers 134,000 acres.

At table 6 production quantities of
fruit available in bulk at Cumra and and its
field are given. Accordingly, maximal apple
cultivation (in 6085) done in the field and
6,085 tons of product are obtained. In ad-
dition, the district has vineyards about
2000 square meters.

CONCLUSION

Cumra is capable of being the center
of agriculture. Since Republic Period, Cum-
ra showed continuous improvementin agricul-
ture, and sustained the feature ofbeing a brand
(Cumra melon. As Cumra tomatoes) 33 % of
the Konya's carrot production belongs to Cum-
ra- Kasinhani. 40 % of the cultivated carrot is
exported [2]. When examining the diversity of
products and production capacity of Cumra has
a great importance as agricultural production.
Agriculture is the most important source of
livelihood in this region. The most important
factor of this situation is the agricultural
productivity of the soil and the suitability
of climatic factors. In addition; the reason
of high crop productivity in the region is
presence of irrigation canal and irrigable
farm land.
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TywH
~NAxmeT Camu dpon, 2Cabut Ersahin, 3EBreHunii LenH, 4bapns Mukancoii, xadypmyc Anun
CelinaH, 5batux 3p

OPTA/NIbIK AHATONMNA OWP1IHLU, TOMbIPAK; K;¥Pbl/IbIMblIH, OH1MHLL, )XOHE
OHIMAWKTLW, PTYPAINIMNH 3EPTTEY (KOHbA AUMAFbI - YYMPA AYAAHDbI
MbICANBLIHAA)

YHuBepcnTeT CenbXyK, Hympa Kaabu TexHukanbiy MekKTebi, Hympa, KoHbs, Typkus

2YHuBepcnTeT YaHKbipbl KapaTeKkunH, YHUBepCcMTET, OpMaH wapyallbi/ibirbl
thakynbTeTy YaHKbipbl, TYpKus

3MockBa MeMJ/ieKe T TKYHUBepCMTeTY TonbipayTaHy akynbTeTi, MockBa, Peceli

4 YHuBepcuTeT Urabip, aybia Wapyalbiibirel hakKynbTeTi, ToONblpalTaHy XX3He
BCIMiK LOpeKTEeHY fenapTamMeHTy Urabip, Typunuu
BYHuBepcuTeT CenbXyk, Uympa uongaHb6ansl reiibimgap mekTeby Yympa, KoHb4,
Typuus, e-mail: aserol@selcuk.edu.tr

TonblpakK K¥Hapnblibirbl aybin LlapyalbiibirbiIHAArbl €H MaHbI3fbl KepceTwiutepal, 6ipi
60nbIN Tabblnagbl. Yympa TaynapMeH KopLUairaH >KaHe »asblK K¥pblnbiMabl KoHbA YXKabblK anabbiHbIH
OHTYCTIK 6enwHae, OpTanblKk AHATONUSAHBIH aybln LUapyalwblibirbl €HAIPICIHIH eH  MaHbI3Abl
opTa/bIrbiHAA OpHaiacKaH. Anan Tonblparbl KIMMaTTbIK K¥pbIbIMra »aHe encrk penbediHe >KaHe
3aK yaKbIT 60/ibl KanbifNTacKaH >kac antoBuanibl aKTacTbl KacnetTepre ve. Uympa KIMMaTTbIK X3He
cyapMasibl XKargaliblHa 6aiinaHbICTbl eCciMAiK LlapyallbibIrbl eluMaepLuLy, 6apnbik TYpnepi ecipineTiH
TYpknsagaFbl MaHbI3gbl aybin LWapyallbiibirbl ayfaHbl 60nbin Tabblnagbl. B™n 3epTTeyge Uympa
aMarbiHblH TOMbIPaK >X3HE KAIMMAaTTbIK cunaTTamacbl, COHbIMEH KaTap ofnapAblH TuiMAginiri
TaNKblnaHbin 3eptTengi. O HAipic apTYpAiniri MeH 3KOHOMMKaNbIK TAPrbigaH T pawblibirbiHa 6aranay
XKYprizingi.

TYrnHdi cB3gep: OpTanblk AHaTonMs, Yympa, TomnbipakK KacuetTep” KaMMar, aybin
LapyatublibIrbIHbIH HIMAINIrI, eHiMainik.

PE3IOME
XAxmeT Camu Ipon, 2Cabut Ersahin, 3EBreHnun WenH, 4dapn3s Mukancou, xdypmyc Anun
CeunnaH, 5datux 3p
OBCNEAOBAHWVE CTPYKTYPbl MO4YBbI, PABHOOBPA3VA MPOAYKUNN N MPOAOYK-
TUBHOCTW B PETVUIOHE LEHTPANIBHOW AHATONNWN
(Ha npumepe NnpoBUHLUUU KOHbA -pallon UYMPBDI)
IYHunBepcnTeT CenbXyK, npodTex wkona Yympsl, Yympa, KoHbs, Typuynsa
2YHuBepcuTeT YaHKbipbl KapaTeKkuH, YHUBepcUTeT, hakKynbTeT NecCHOro xo3salicTsa,
YaHkbIpbl, Typuunda
3MO0CKOBCKUI rocyfapCcTBEHHbIMYHUBEPCUTET, (pakynbTeT NO4YBOBEAEHUSA,
MockBa, Poccusa
4YHuBepcuTeT Urabip, hakynbTeT CeNbCKOro Xo3saicTBa, lenapTaMeHT noysoBefe-
HUA N NN TaHna pacTeHun, Urgeip, Typuuns
SYHuBepcnTeT CenbXXykK, HUyMpuHcKasa wkona npuknagHblx Hayk, YUympa, KoHbs, Typuus,
e-mail: aserol@selcuk.edu.tr

Mnogopoamne NMouBbl ABNSETCA OAHUM M3 CaMbIX BaXKHbIX MapaMeTpPOB B CEbCKOM X0351M-
cTBe. Uympa HaxoAUTCA B HOXKHOM 4YacTu 3akpbiToro 6accemHa KoHbM, B BaKHeEULUEM LEHTpe
CENbCKOX035IMCTBEHHOIO MPOM3BOACTBA B LieHTpanbHOM AHATOMNMU, OKPY>KEHHOM ropamu u
MMeeT pPaBHMHHYIO CTPYKTypy. MouBa 6accerHa, MMeeT KAMMAaTUUYEeCKylo CTPYKTYpYy U penbed
nawHu, 1 o6nagaeT MONoAbIMU anntoBUaNbHLIMU M3BECTKOBbLIMM CBOMCTBaMU, KOTopble o6pa-
30Ba/NUCb B TeyeHUe AONTOro BpeMeHU. PernoH Yympa siIBASieTCS BaKHEMLLIWUM CeNbCKOXO035U-
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CTBEHHbIM paiioHoM B Typuuu, rge Bce BUAbl MPOAYKLUN pacTeHUeBOACTBA MOryT BO3Ae/bl-
BaTbCcA 6narofaps KIMMaTU4eCcKMM YCNOBUSIM U OpOLLUEHUIO. B gaHHOM wuccnegoBaHUM um3yude-
Hbl 1 06CY>XeHbl MOYBEHHbIE U KTMMaTUYeCKMe XapaKTePUCTUKN pernoHa Yympsbl, a Takxke ux
appekTUBHOCTL. MNpoBefeHa oueHKa pasHoobpasus NPoM3BOACTBA WU YCTOMUYMBOCTU C IKOHO-
MUYECKOUN TOUKN 3peHUs.

KntoueBble cnosa: LleHTpanbHasa AHaTonus, Yympa, cBOMCTBa MOYBbI, KAMMaT, MPOAYK-
TUBHOCTb Ce/NbCKOro X03IMCTBa, YPOXKaUHOCTb.
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