1.2  Socig-cconomic Condition
1.2.1 Administrative Division
(1)  Outline of the Administrative Dwmon

Turkey is adlmmslratwcly divided into Central Government and Local Government. The
Central Government consists of Minisirics, Province, District and Sub-District. The provincial
governor (Vali), the district administrator (Kaymakam) and sub-district administrator (Bucak
Muduru) arc appointed by the Ministry of Interior. Districts and Sub-Districls are
administrative sub-divisions of provinces. The tocal administrative system consist of Special
Provincial Administration (S.P.A), Municipality, and Villages. The government provides the
budget of municipality depending on the population size. On the other hand, the viltage budget
is annually self-provided to perform public activitics and wellare. The administrative system of
municipality and village constitules a mayor {Bcelediye Baskan) village chielf (Muhtar) and a
council clected among the citizens and villagers, and the chicf takes rcspons:b:hly of all the
aflairs and order in an avtonomous way. Both of them have 5 year term of office and directly
clected by the citizens and v1l!agcrs

The sludy area consists of 6 districts, 4 sub districts, and the total number of
municipalitics and villages in the study area is counted at 13. Table 1.2.1 gives the list of the
adminislrative division of the study arca concernced.

Table 1.2.1  Administrative Division of the Study Area
FROVINCE

Projeut No. REGION CODE PROVINCE INSTRICT °  MUNICIPALITY VI LAGE
1 ANKARA 7k KIRFKKA E Havilar® JIACILAR
2 KONYA 12 KONYA CUMRA - LURUNLAY
} ADNA ol ADANA SAIMBEY1] SAIMBEY1) - )
4 SIVAS o TOXAT Camlibel? - KARVANSARAY GUIEILCE
5 SAMSLEN 55 SAMSLYN TERME - RO7LUK AKCAY DUIMANITPE
6 KASTAMONU 37 KASFAMONU  MERXEZ - KUSKARA
7 ESKISEIIR 26 ESRISEIER ALFPU - OZDENY,
8 I7MIR k| 1/MIR TROBAKLI - ASLANLAR
& BURSA ks YALOVA, | WHINS - TLYASKOY
10 ISTANBL. 3% WIRFIAREL] Buyskkaristiran® - KUCUK KARISTIRAN
* Seb Distid

(2} Village Communitics

The administrative of a village (koy) constitutes a village chiefl and a council elected
among the villagers, as stipulated in the Village Act (Koy Konunu), and the chief takes
responsibility of all the aflairs, coordination, arbitcation, decision, and order in it an
avtonomous way. Village council consists of 4 - 7 council members, accountant, teacher and
imam. Teacher and imam ar¢ appointed by the central government. Most of the villagers,
Village chief elected among the villagers, council members and accountant are appointed by the
village chicf. The following Table 1.2.2 gives the list of the tenure of office for a member of
village chicf. '
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Project name Name of village |[Popul | 84 89 94 99
ation

Hacilar Hacilar 6,000

Urunlu Urunlu 360

Kalesekisi Saimbeyh 4.700

Camtibel Guzelce 610

: Karvansaray 452

Kozluk Akcay 1,130
Dumantepe 1.025
Kozluk 1,867

Kuskara Kuskara 180

Qidenk Qudenk

Aslentar Aslanlar

Hyaskoy liyaskoy

K Karistiran K Karistiran

Source: JOA study team

The 6 villages changed administration every term of office. The 4 village chicl remain in

The former village chief

b | The ex-former village chief

his present office during two term of oflice.

1.2.2 Demography

(1) Poputation and Population Density

The population, population density, house hold, number of family, farm house hold, and

enure of office for the incumbent village chief

ratio of farm household in the study arca arc shown in following Table 1.2.3

r

*

+

y,

(2) Urban and Rural Population

Project Population | Area (ha) P‘g’:;:;:;n Household N:,:’E;;f 1 [0:1:;:.':!01 4 R;";? ;;f
Hacilar 4,903 4,200 116,74 600 8.17 550 92%
Urunlu 316 350 90.29 70 451 65 93%

A Kalesekisi 4,699 29,426 15.97 1170 40 270 23%
Camlibel 1,235 2,510 4920 160 7.72 158 99%
Kozluk 4,068 2,800 145.29 700 5.81 700 100%
Kuskara 222 2,800 7.93 35 6.34 s 100%
Ozdenk 486 1,000 48.60 130 374 126 97%
Aslastar 1,559 1,115 139.82 477 327 400 84%
llyaskoy 533 875 60.91 150 3.58 150 100%
K. Karistitan 1,037 2,550 40.67 190 546 170 89%

The fdllowing Table 1.2.4 gives the list of urban and rural population in the project arca.

The rural population rate is smaller in Kirikkale Merkez district (9%), national level in 4 project
arca {Tokat Mcrkez, Kastamonu Merkez, Estanbul Yalova, Kirklarcli Lulcburgs), higher in 5

arca (Konya Cumra, Adana Saimbeyli, Samusun Terme, Eskischir Alup, kzmir Torbali).

I-1-17




‘Table 1.2.4 Population and its Changes between Urban and

Province

oomde  PROVINCE DISTRICT Year  Total Population Urbaa %in Urban Rurel i Rural
71 KIRIKKALE MERKFZ 1985 228984 208,018 9% 20966 9%
1990 206,488 185,431 90% 21,257 10%
12 KONYA CUMRA 1983 65.222 24,173 371% 1,047 3%
: 1950 74,040 28,781 - 39% 45,259 §1%
Ol ADANA . SAIMBEYL! 1985 20,528 139 21% 16,199 %
1990 20,700 - 44699 23% 16,001 7%
60 TOKAT T MERKEZIICE 1985 141,367 . 73008 5% 68,359 18%
1950 150,771 83,058 559 67713 45%
55 SAMSUN  TERME 1985 82419 18,255 2% 63174 7%%
: 1990 31,668 20381 - 25% 61287 5%
37 RASTAMONU  MERREZNLE 1935 89563 36,985 53% 41577 7T
. B 1990 91,279 51,560 55% 42,719 3%
26 ESKISEIIR ALPU - 1685 18,827 3599 7% 13,328 1%
: ' C 1990 18,679 5,087 27% 13592 3%
31 1ZMIR TORBALI 1985 62,963 18300 29% 44663 %
1990 1,172 21167 30% 50005 70%
33 ISTANBUA, YALOVA 1985 90,228 53,857 68% 36,371 0%
1990 113,417 65,823 58% 47,594 42%
39 KIRKLARELL CULEBURGAZ 1985 32,053 43420 53% 33633 1%
1990 93,060 52384 56% 40676 44%
THE WIOLE COUNTRY 1985 50663458 28,140,464 56% 22,523,999 44%
1990 56,473,035 33,326,351 59% 23,146,684 1%

(3) Demeography

Table 1.2.5 summarizes, according to the population and population increase rate in study
area. During a period of 1985-1990, population of 7 project area was decrease. population of 5
projects area was decrease during a period of 1990-1996, and decrease rate is higher in Tokai

Kuskara village (-4.28% ). The highest population increase rate during a period of 1993-1996 is
at Ozdenk village (3.95%).

1665 1990 - 8590

Population Popuiation Annua

code  PROVINCE Cenler Village Total Center Village Tola rale(%)
71 KIRIKKALE KESKIN 17,4584 21,614 39,008 20,044 21.688] - 41,732 1.31%
42 KONYA CUMRA 24,175 41047 - 65222 28,781 45,259 74,040 253%
01 ADANA SAMBEYLI 4,329 16,199 20528 4699 16,001 20,700 167%
&0 TOKAT MERKEZ ILCE 73,008 68,359 141,367 83,053 877131 . 150,771 1.29%
55 SAMSUN TERME 18,245 64174 82419 20,381 51287] ° 81,668 -0.18%
37 KASTAMONU MERKEZ ILCE 46,986 42,577 89,563 51,560 42719 94,279 T 1.08%
26 ESKSEHIR ALPU 4,999 13,828 18,827 5.087 13,592 18,679 -1.58%
3t MR TORBALI 18300 44663 62,963 2H67 S0005 71172 245%
34 ISTANBUL YALOVA 53,857 36,371 90,228 85,823 47,594 113,417 ' 4.58%
39 KIRKLAREL} LULEBURGAZ 43420 38633 82053] - 52384 40676 - 93,060 251%
THE WHOLE COUNTRY 28,140,4649] 22,523,994] 50,664 ,458| 33,326,351 23,1 46,684] 564730351 - 2147%

(4) Economic Active Population

Looking into Table 1.2.6the Economic active population chgaged in agriéulture sector,
the share of the population is 22% for the whole country. The sharc among the Study arca, 9

villages ranges between 82% and 97%. The lowcest is Saimbeyli which has high potential non
agricultural sector.
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‘ Hacilar [Urunlu] Kalesekisi | Camlibel | Kozluk | Kuskara [Ozdenk] Aslanlar | llyak |K.Karist
Population 4603 | 316| 4699 1235| 3048|  222| 486} 1,559 s33| 1,07
Populationabove| 4 (ool 2391 3436  s92| 2918 83| 375| 1207] 25| 8¢
12 years

Viconomicachive } 5 geg | 2p4| 1,075 75| 25180 174 309| 1002| 352] 837
population

Employment 1.865] 199 712 7157| 2277 169 276 986| 252| 376
Agricullure 1364 196 289 740} 2,205 166| 252 g52| 2381 359
worker
Ratio (Agri
worker/Fco. act. | 46% | 96% | 27% o1% | 96% | 95% | s2% | 5% }68%| 43%
popu) %

1.2.3 Land Tenure and Land Holding

Farm land holding in the priority project areas has been investigated through socio-
economic surveys, especially farm economy survey in July - August 1997. Total acreage of
cultivable farmland of ten priority projects amounts to around 5,500 ha, of which 4,140 ha (nel
acrcage 3,834 ha) is proposed as the project arca. There 2,624 Farm houscholds have been
engaged in farming, so average holding size comes to approximaicly 2.1 ha (20.9 decare), out
of which 1.58 ha is scrved as cropping for tood and feed crops, industrial ones and fallow area.

Table 1.2.7 gives land holding pattern and mean cultivable land holding size per farm
houschold, indicating that fairly large difterence in holding size among pro_;ecis and wide range
of acreage distribution in’ the same project area exist. Generally, villages in Anatolian plateau
has larger acreage than those in other regions, as seen in Camlibel and Urunly, but in Hacilar
large tract of cultivated land was transferred to petroleum industry area two decades ago,
leading to narrower farm size and fostering off-farm activilies among traditional farm
households. Kozluk has narrowest acreage because of hilly and mountainous topography and
most of acreage under hazelnul is nol included in the project, and if this is counled mean
acreage accounts for 36,4 dacare instcad of 8.7 decare. Projects in the western provinces have
smaller holding size and this is common characier among Marmara and Medilerrancan coastal
zones. Kalesckisi has specitic background where recently reclaimed orchard field of limited
acreage has been allocated to many town dwellers, many of whom have other vocation like
store keepers etc. at their home in municipality Sayinbeili.

As 10 land tenure, no precise data is available but interviewed results in farm cconomy
survey. ‘The fact of rent and tenant rclation was found in Urunlu, Ozdenk and llyaskoy and in
lesser degree in Aslanlar and K Karistiran. Since number of interviewed samples arc quite
limited, big divergence exists beiween tenants and rented land owners. The related results of the
survey is tabulated in Table 1.2.8. The farm cconomy survey result shows that some farmers
own more than 30 ha (cquwalenl to 300 decare or 320 doniin) but few of them Iet their land on
lease because they have tractors to cultivate all the land area they own. Traditional forms ol
lenancy, such as ortakcilrk, iarcibk and murabbacilik have not been obscrved in the studied sites,
but “icare” was found in a few sites in which the rate of rent at 1 - 6 million TL per decare
(cquivalent to 60 - 360 US$ per ha) is paid from tcnants after the harvest. Many small-holders
cannot earn ¢cnough agmultum! income 1o sustain their familics, so they have to rely a part of
their income on tabor service to well-ofl neighbors in the form of wage-basis (600 - 2,000
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thousand TL per man-day or 3.6 - 12 US$ per diem) or as shepherd for cattle or shccp herd
catering. Farmland prices vary with regions and crop productivily, ranging from 200 - 1,000
million TL per ha or 1,200 - 5,900 US$/ha for rain-fed ficld but the rate comes to 50% higher
lor irrigable land. According to the farm interview survey, farmland is rented in four sites,
Urunlu, Kozluk, Ozdenk and Aslantar, but the percentage of rent to total holding gives lower
figurcs al maximum 26 %, implying that cultivated land is basically owned by cultivators
themsclves. '

]a!:zls:J..LI_mesLHQldmngaucm

Unit : per cent to total farrnland, avelagg,, ha household

Project Name s 0-0.5ha 0.5- ths 1-2ha 2-Sha S-10ha 10-20ha 20- S0ba Sone ﬁgfjffg‘
‘Hacilar 5.4 17.0 26.0 2990 271.0 1.0 0 0 0 L.1ha
Uriinhy 95 18.0 171 42.3 11.4 5.9 2.1 1.3 1.2 7.5ha
Karesekisi 10.0 10.3 27.6 27.6 345 H 0 0 0 L.2ha
Camiibel 33 5.0 7.0 14.0 10.0 30.0 10.0 10.0 14.0 9.1ha
Kozluk 2.8 0 17.0 20.3 227 211 6.3 0.9 ¢ f.1ha
Kuskara 3.7 53 17.1 24.1 3714 14.4 1.7 0 0 3.7ha
Ozdenk 4.4 6.5 40.3 16.1 1315 12.9 6.5 23 1.9 1.iha
Aslanlar 12.4 0 313 49.2 83 4.2 33 1.7 0o 1.5ha
ilyaskoy 52 11.2 393 45.0 4.5 0 0 0 (1] 1.2ha
K Karistiran 1.4 53 19.4 369 389 6.8 32 0 1] 1.3ha

Note : * Provincial figures according te Village Inventory Survey, # General Agricultural Census 1991

Land holding size tends to dwindle as heritage transfers are going on from gencration to
generation, land holding size is diminishing whilc number of parcels are increasing, leading 10
more dispersed land distribution and tilage condition by tractors getling worse, as seen in the
following Table.

n[]l !28 l II S.I I. .l. S. E . !S.‘

Upit : decare, pér household, L. = bouschold

Project Site [Owned Laod] Renl Land | Lease Land |Sample H.1L| Owner H.IL [Tenant H.H.| No. of parcels
Oriinlu 132.1 379 n.2a. 7 0.2, 4 6.0
Kozluk 573 0.6 0.3, 19 u.a. 1 3.1
Ozdenk 1022 111 n.a. 9 n.a. 2 1.9
Aslanlar 58.4 9.0 1.0 15 1 5 7.6
lyaskdy 60.3 13.6 n.a. 11 n.3. 1 5.4
K.Karistiran 163.0 9.0 5.0 10 | 3 3.1

Note : Number of parcels indicates averages per bouschold, landowner and tenants expressed io nsmber.
Source : Farm Joterview Survey by the Study Team

1.2.4 Runal Inlrasiructure

The selected 10 priority projects are located in the rural arca, thereby, standards are low
in the following arcas compared to these in the urban area.

Density of road network

Domestic water supply and sanitary sewerage syslcrri
Village roads and drainage system

Public facilities, i.c. park and school, clc.
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As it could be observed, it is considered that minimum requircments of infrastructure for
living are met, and it is 10 improve the quality and standard in the future.

1.3 Agriculture

1.3.1 Land Use and Cropping Patlcern
(1) Land Use and Planted Arca

Existing planted arca and their ratio of cach crop in the ten study arca are shown in Table
1.3.1 by hectare and 1.3.2 by percentage. Cropping ordess in three or four suceeeding years in
the study arca are shown in Table C-21. Existing cropping patiern in cach study arca atrc shown
in Fig. C-7-1 to C-7-10 by the pereentage of planted arca ol crops comparing with the
proposed cropping patiern.

Agricultural land use shown by crops and their ptanted area are diflcred by the study area.
Total number of crops planted in the study arca arc over 26 specics, but number of crops in
cach study arca are 4 to 9 specics. Among these ceops, wheat is cultivated in every study area
and occupics about onc-third of the total planted area in the study arca. Among other crops,
barley and some industrial crops such as sugar beet and sunflower arc occupying comparatively
large arca. Bui the planted arca of leguminous, oil sced and tuber crops are small and varied by
the arca. Planted area of vegetables and fruit trees in the study area arc 121 and 303 hectare
respectively, and occupies about 2.9 and 7.26 % of the total planted area of the study arca.
Fallow are found in three study arca and oceupics 238 heetare and 5.7 % of 1otal planted area in
the study arca.

As is shown in Table C-21, rotational cropping systems are adopted in the most of the
study arca. Cropping order of annual crops by years arc reasonable with their climatic and soil
conditions. However, introduction of leguminous crops which have some role on the soil
fertility arc in comparatively low level. Tt will be caused mainly by low productivity in the semi-
arid arca. Cropping intensity in the study area arc under 1 cven in warm regions because of the
shortage of irrigation water.

(2) Staple Crops in the Study Arca

Each study arca has some staple and special crops which the area hope to characterize
and develop. These are sugar beet in Urunly, Camlibel and K.Karistiran, cherry in Kalesckisi,
garlic in Kuskara, fruit vegetables in Aslanlar and hazelnuts in Kozluk. These crops are suited
for soil, climatic and social conditions and arc characterized for the staple and special crops in
the arca. These crops will be developed their planted arca and produciion after accomplishment
of the irrigation facility.
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Project Name | Hacilar | thunlu [Kaleseki] Camlibe] Kozluk] Kuskara] Ozdenk [ Aslank] Hyaskoy] K.Karis] Total
Province Kirikkale | Konya | Adana | Toka Samisyn [Kastamon|Eskisehir | zmir Yalova |Kirklareti )
[Study Arca(ha] — 3580 490 233 1,438 610 130 40 263 130 261 4,140
NetBencfitAre} 580 490 233 | 1,438 610 130 140 263 130 126 | 4,140
Wheal 222 259 11 468 p) 13 46 127 L4 3T 136
OtherWinter 481 39 16 39 24 7 626
Maizc 144 13 3 160
Rice 28 I 28
Dry bean 23 B B 26
Lenti! 56 21 T
Chick pca 19 39
Cow veich 118 118
Sugar beet 1501 EViEE kY] 17 8 420
Sunflower 11 2 1t 48 172
Cotlon 47 47
Tobacco 74 74
Hewp 3 3
Polatoes 17 3 20
Alfalfa 21 3 2 26
Vegetables 71 0 0 ! 2 13
Water Melon 33 il 4 48
Melon 7 7
Tomaloes 8 30 4 42
Garlic 11 11
Hazelnuts B RE:? 134
Cherry 89 89
Grape 22 ? 29
Apple } 1
fi%’ers ATy — 166 2
Fallow 111 116 11 o 238
Tolal 580 450 1 233} 1438 6ll 130 148 2631 130 | iTe | 4,140
(Unit: %)
Project Name Hacilar | Urunlu {Kaleseki] Camlibd Kozluk [ Kuskara] Ozdenk [ Aslanlal Liyaskoy] K Karis{ Total
Province Kirikkale | Konya ) Adepa | Tokat | Samsun [KastamongEskisehiv | Trmic  [Yalovae  [Kitklarchi
Wheat | 3831 olD a7t 325 03] 330171 3251 4837 677 463 3310
OtherWinter 334 641 123] 421 18.5 5.6 151
Maize 2365 100 2.3 -39
Rice 46 0.7
Dry bean 47 AN N 06
Lentil 9.7 1.5 1.9
Chick pea 6.7 0.9
Cow velch 8.2 z9
FSuparbeef 1 306 148 Hal 121 63} 101
Sunfower 19.1 1.5 851 381 4.2
Cotton 17.9 1.1
Tobacco 28.1 1.8
Hemp 23 0.1
Potatocs 28 23 0.5
Alfalfa 1.5 2.1 1.6 0.6
Vegetables | ' 54 ERN B K 0.3
Water Melon 57 22 1.5 1.2
Melon 14 0.2
Tomates 1.4 4.9 1.5 1.0
Garlic . 3.5 0.3
Hazcinuts o 302 1T ) 44
Cherry 382 21
Grapc 94 27 0.7
| Apple | 0.7 0.0
Ohers ¥ 7 47.6 272 T 6.7]
Fallow 19.1 | . | 8.1 7.9 ‘ 57
’{i:olal 100.0 | 100.0 | _{00:6 T00.0 1 T00.0 | 100.0] 160.0] 100.0| 100077 10001 100,01
NOLCS

In Adana, the other is bush area, and in Samsun, the other is (he area of poplar trees.
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1.3.2 Crop Yield and Production
(1) Crop Production

Number of farm households by sizc and the number of main agricultural machinery in the
study area arc shown in Table 1.3.3. Cultivation arca of each farm houschold arc varicd by the
study area, Farm size in Hacilar, Kalesckisi, Aslanlar and llyaskoy arca are comparatively small
and thosc of Urunlu, Camlibel and Kuskara arc comparatively large on the contrary.

However, mechanization in crop production are progressively developed even in the
areas of small size. The aumber of agricultural machincry such as tractor, harvesting combine,
chemical sprayer, fertilizer spreader and irrigation pump are increased progressively in recent
years and are uscd aclively by farmers even in small size. Many farming works in the ficld are
conducting with these machincs.

Project Arca Hacitar  Urunlu  Kalesckisi Camlibel  Kozluk  Kuskara  Ozdenk  Aslanlar  Ilyaskoy K Karist
Number of farm heuseholds by size (Unit: No., size: ha)

0.0~0.5 85 8t 10 30 10 27
0.5~1.0 130 108 5 10 i6 25 70 44
10~290 145 54 10 100 25 40 55 49
2.0~5.0 135 i3 27 45 75 5 21 25 15 46
5.0-10 5 16 55 10 26 22 4
10~20 16 28 3 4 10

20~ 5 2 22

Number of maio farming machines

Tractor 150 70 102 18 a0 25 120 38 165
Harvester 2 8 20 1 3
Spreader 100 17 3 2 5 25 157
Sprayer 40 70 100 B 15 20 12 40 145
rrigation Punip 5 85 10 20 60 45 3G 30

On the procurement of sceds, sced of wheat are provided in every three or four years
from the government with the explanation of charactesistics of the varictics. The sccds of barley,
maize and potatoes are also provided from the government in every few years. Sced of sugar
beet are provided from sugar beel factory. The seeds of oats, sunflower, alfalta and other crops
are mostly sclf supplicd by farmer themselves. Sceds of vegetables are provided usually by city
market.

On the sowing rale (quantily of seed for sowing), sowing rate for cereals are very large in
general. For example, sowing ratc of wheat in the sludy arca are '180~230 kg/ha and thosc of
barley are 200~250 kg/ha. These are about one-tenth of the production. It may be caused by the
low tillering in the low fertile soit in the study arca and uncertain germination under semi-arid
climatic conditions. However, sowing rate of winter cereals can be cut by half through the
sowing in optimum period and covering with soil in optimum depth.

~ On the chemical fertilizers, ammonium-nitrate, di-ammonium phosphate, urca and
compound fertitizers are commonly used for crop production. Quantitics of these fertilizers and
quantitics of agricultural chemicals used for crop production in the study arca arc shown in
Table 1.3.4. The more detailed data are shown in Table C-22, 23.
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Table!.3.4 Q lities of Fertili } Chemicals for C Production in the Study A
(Units; Quantitics of ferlilizers are ingredients; kg/ha, chemicals; g/ha)

Crops N 205 K20 llerbicides  losccticides  Fungicides
Wheat 44-132 0~138 0~30 500~2,000  0~1,000 04~1,000
Barley 44~132 46~138 0~0 0~2,000 0~1,000
Maize 38-173 22-276 0-0 0~1,000 0 0
Dy bean 0~112 0-60 0~60 0~1,000 0 0
Sugar beet 62-450 38-345 0-113 600~2,000  1,000~2,000  0~2,500
Sunflower 31~65 0-53 0-0 0~1,500 0 0
Alfalfa 0~52 0-210 0-0 01,000 0 0
‘Tomatoes 26~183 42~105 0~105 1,000-3,300  0-1,500 0
Water melon 65~166 0-75 0-~75 0~2,000 0~5,000 0
Hazelnuts 106~157 55~138 0-0 . 25,000 o
Cherry 34-63 86~161 0-0 600-2,000  1,000~5,000 1,000~2,000

As shown in upper Table, the quantities of chemical fertilizers are lower in winter cereals
than those of industrial crops such as sugar becl, vegetables and some fruit trees. The reasons
may be due to the low productivily of winter cereals under rain fed condition. Utilization of
agricullural chemicals are also little in general except some industrial crops and fruit trees which
are cullivated under irrigated condition. It may be mainly caused by the light injurics of insccts
and weeds under semi-arid condition and heavy injurics under irrigated conditions.

(2} Irrigation

Farmers in the study area are cullivaling some crops under partly irrigated conditions
preparing the irrigation cquipment such as irrigation pump and sprinklcr by themselves.
Irrigated crops are wheat in some arca, maize, rice, dry bean, sugar beet, allalfa, vegetables and
some fruit trecs, which are expected to contribute the high benefits to farmers. The outline of
existing irrigation time, methods and frequency in the area are shown in Table 1.3.5, and more
dctailed cxisting data arc shown in Tablc C-24 on cach study area and crop.

Crops Time Mcthods Fréquency Remarks
Wheal | Mar~Junc | Sprinkler, Basin Mainly 1 time In some area, aficr sowing
Maize Mar.~June Furrow 2~ times ]
D1y bean May ~Aug. | Furrow, Sprinkles 3-7 times
Sugar beet Apr.~Sep. Furrow, Sprinkler 2~10 times
Sunflower July~Aug. Futrow, Sprinkler Mainly 2 times Som area no-irrigation
Allalla May ~-Sep. | Maiaoly sprinkler 5~10 limes Irrigation afier culling
Vegelables Apr.~Scp. Furrow, Sprinkler 3~10 times Fruit vegetables are furrow.
Fruit trees Mar.~Aug. | Basin to rool zone 2~6 times [rrigation on 100t area

(3) Existing Crop Yicld

An oulline of existing yiclds of crops in the study area are shown in Table 1.3.6. As the
existing yield of crops are diflered by the regions and conditions on water supply, so, the yiclds
in the Table arc shown by range. The more detailed data on cxisting yields are shown in Table
C-25 by cach study arca and crops .
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‘Pable 1.3.6 Exisling Crop Yiclds in the Study Arca (Unit: kg/ha)

Crop | Wheat | Bartey | Maize | Rice Dl)’h'(‘aal‘SuEarbccl Suntlower| Alfalfa | Watermeton| Tomato| Pepper [ Grape [Hazclaurs)
Min. § 2,000] 3,000 2,500 3,750, 1,200, 35,000 S00: 30,000 30,000, 30,000! 12,000: 950
I B _3 50000 |

Max. | 3,000] 3,700{ 3,000 1,500 60,0000  1,200) 35,000 35,000 40,000 1,000
Notes: The ylelds of sugar beel, alfalfa and vegetables are under partly irrigated conditions.

The yiclds of crops shown in the Table arc obtained by hearing survey from farmers in the
study arcas, angd it contains some estimation and round number. The yicld of some crops such as
wheat and sugar beet were scemed to be little higher than those of statistical data in the
provinces (Table C-26).

However, the data show that the existing crop yiclds are varicd by study arca and are hittle
higher in good conditions of site and partly irrigated conditions than those of oppositc sitc.

The outline of crop cultivation techniques of main crops in the study area are shown in
Table C-27 with the quantities of fertilizers, chemicals and cxisling crop yields.

1.3.3 Livestock Production
(1) Number of Livestock and Livestock Breeding Farm Houschold

The number of livestock and the average production of mitk by cow in the study arca are
shown in Table 1.3.7. The morc delaited data are shown in Table C-28 with the number of
livestock breeding farm houscholds and the average number of Jivestock in a farm houschold of
cach study arca.

Area  Madlar UrunTu Kalesekisi | Camlibel Kozluk Kuskara Ozdeck Aslanlar Nyaskoy K. Kacist
Sheep 1,500 1,500 3,000 500 2,000 1,200 350 1,350
Goat 300 10 ' 500 60
Beef Cattle 600 200 300 350 15 100 45
Milk Cow = 500 100 20 200 300 200 235 250 250 455
Hen _ 3,000 9,000 250 300 1,700 350 600 3,500 1,500 2,100
Goose and others 50 100 600
Milk Productivity (kg/head/year)
Improved 4,000 3,500 4,000 3,000 4,200 3,300 3,150 4,200
variely
Domeslic 1,500 1,000 1,000
vanely

As is shown in Table 1.3.7, milk cow are bred in every study area, and beef cattle arc also
bred in large number in sludy arca such as Hacilar, Urunly, Kozluk and Kuskara. Sheep are also
bred in many study arca and some arca such as Camlibel and Ozdenk have larger number,
However, the breeding of goat arc not so active in the study area.

Avcerage number of cattle bred by a l'a'rm houschold are 10 and 6 respectively in Kuskara.
Those of other arcas are from 1 to S heads per farm houschold respectively, and it shows that
the breeding of tivestock are sup‘plcmenl of crop cultivation for the farmers in many study arcas.

Milk productivity of dairy cow in the study area arc moslly in 3,200 - 4,200 kg per head
per year in improved varicties such as Holstein-Freisian, and are mostly in 1,000 - 1,500 kg per
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head per year in domestic varictics. Milk productivity of domestic varictics arc very low, so, the
sclection of low productive cow and the breeding of high productive cow are requested to
develop the livestock breeding.

(2) Forage Production

Tt requires large quantitics of good forage to develop the lwcslock producllon As the
number of livestock in the study area are very high as shown in upper Table, and the arcas for
forage crops are limited, so the straw of wheat after harvesting the grain and whole crops of
other winter forage crops such as barley and oats are dried and packed by machines and ulilized
for the good feed of livestock in the study arca. Leaves of sugar bect after cutting the beet and
residue after sugar manufacturing are also used for feed.

The existing area of feed crops, estimated yicld and total production in the study area are
shown in Table C-29. The crops shown in Table are contained not only forage crops but also
some other crops which stem or straw, leaves and grains can be wtilized for animal feed. The
yicld of straw, leaves and grains of cach crop are obtained by hearing survey from farmers in the
study arca. The data in Table show thal the amount of feed arc insufficient to breed the
livestock shawn in upper Table.

The study area except Kalesekisi and Kuskara area have some area of grassland. The arca
are in 30 to 1,100 hectarc, and used for grazing of sheep, goat and caltle. However, the graang
capacity of the grasstand are very low because of the low fertility of grassland soil under semi-

dricd climatic condition and unsuitable grazing such as hastened grazing before sufficicnt
growth of grass.

1.3.4 Marketing System and Prices

Farmers in the project sitcs cansume their products like cereals, vegetables, fruits, feed
crops and livestock, selling only surplus. Under their living environment without convenieat -
stores, depots and trading places, main foods and feeds have been sclf-supplied by themselves.
Smail holders must make desperate cfforts to sccure their sell-sufliciency with their staples and
subsidiary crops. Others, middle and large scale farmers grow induslrial crops, oil-sceds, fiber
crops and other cash-crops in addition to food crops. Among these cash crops, sugar bect,
sunflower, cottan, hazelnut, onion and garlic are of high cconomic value, while fresh cherry,
watermelon, hemp, milk ete. have also signilicant cconomic valucs.

With respeci to marketing systems for these marketable products, TMO, a slate
markeling agency plays an important sole to buy and stare grains and putscs Processing mills,
like state run or private sugar mills, private sunflower oil mills and cotton ginnerics, have their
nctworks in collecting materials from farmers. Sugar-mills are, distributed throughout the
country covesing major producing arcas so. that growers can deliver beet root up to their
callecting depots, while sunilower oil factorics arc concentrated around Istanbul-lzmir area,
and the growcrs scll secd cither 1o sunflower-cooperatives (Trakya Birlik cte.) or to brokers.
Cotton ginneries arc also Jocated in southern and western areas, or near producing area, where
growers scll colton balls to brokers. Hazelnut constitutes one of Turkish specialty export
commoditics and a aumber of processing mill cooperatives like Findik Kirma are located along
Black Seca coast in Samsun. Farmers scll their nut cither 1o these factorics or middlemen who
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come (rom Istanbul and other urban centers and colleet nut to deliver to urban export
commodity channels.

As regards input supply, Tarim Kredi Koop. {agriculturat credit cooperative, abbreviated
as TKK) has by far the major function with a state-wide network for providing member farmers
with their basic nceds and farm inputs at uniform prices throughowt the state for price-
supported inputs. It ¢can serve as a financing agency dealing with credit Ioans from the Ziraat
Bankasi (state agricultural bank), granting loans up to S00 million TL per houschold. Any farm
houschold can become its member by paying one million TL for the membership fee to utilize
the service. It has another mediating function to deliver member’s order to manufacturers,
banks etc. who supply machinery, processed feeds, provide farming insurance.

As to farm-gate prices as of July 1997, official support prices for cereals and other
gazctted commodities are tixed according to varieties and quality, that are valid throughout the
country as tabulated in Part 1, Table 3.3.12. Other farm gate prices without any official control
are highly volatile depending on climate and crop performance, by scason and local trade
situation, are inquired in farm economy survey and summarized in Part [, Table 3.3.11.

As 1o farm-gate prices, official supporting prices and supportcd itcms have been annually
gazeited in official gazettes, though the date of publicalion varies item by item. The newest
supporied prices for grains are listed in the following table.

Table 1.3.8 illustrates markeling and processing sites that farmers in the studied sites
utilize.

Table 1.3.8 Marketing Siles

Project T.M.O. T.K.K. Sugar Sunflower Other Livestock

Name Mill _Oil-mill Milis Market
Hacilar Kirikkale** Yozgal flour mill Kirikkale
Uriiolu Cumsa 10km  collection##
Karesekisi Tufanbeyli
Camlibel Camtibel 25km* Camlibel
Kozluk Dumaatepe sice mitl
Kozluk Hazelaut M.
Kuskara Kastamonu  Zkm
Ozdenk Alpu 20km Bozan 8km cooperative Fskisehir
Aslaplar lzmir# Torbali
Hyaskoy Sakarya#t SubasilOkm Yalova
K Karistiran . : coaperative**?
Note:  collection point at Karavaosaray, ** 5 Silo poiots, *** sunflower oil mill afso.

# : oo far, so not used.

The larm economy survey rcsults reveal that 40% of interviewed farmers sell their cercals
to TMO while 23% of them rely on merchant who visit villages. More than half of them scli
their products to brokers, implying that they serve widely to market local farm commoditics in
rural arcas. Processing mills collect their material products from producers at the rate of more
than a third, or around three fourths of industrial crop producers. 27% of them sell their cash
crops by themselves, for example at sale stalls in urban grocery markets or highway side,
itinerant vending ctc.. Many small villages do not have g grocery stores and this type of vending

still plays an important and uscful role for the supply of basic consumer goods and foods. Salcs
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cooperalives do not yct devclop in a significant way in the study sites and inhabitants have not
fully utilized them even if they are established. Various reasons of this failure in cooperative
development arc conceivable, for instance lack of functional structure, of management ability,
inhabitant’s behavior more inclined to individualism than acting in a coherent way, dilliculty in
getting rid of traditional or conventional influcnee of }on;, standing partncrship with middlemen,
though many of inhabitants recognize merit of cooperatives. The cconomy survey as referred to
above indicales that 92 % of the interviewed positively agreed the nccessity of sales
cooperatives. Cooperative movement is found in the collection of cow’s milk in project sites in
western provmccs although it is still in an cmbtyonic stage.

Mmmmmgnmﬂgnmmmm
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soutee @ Farm Economy Survey by the stedy team

1.3.5 Production Values of Principal Crops

Current production values per decare (0.1 x ha, traditional unit for crop statistics) for
principal crops are cstimated in the following Table by applying present farm-gate prices (new
unit price regime tor the products and input prices prevailed in the project sites concerned). It
should be taken into account that the value is higher for the products harvested in irrigated plots.
The valuc of each crop (only for main products) is obtaincd as shown below :

Production values of the same products vary with arcas, season, qualily and cost inputs
and sometimes take negative values especially for fruits harvested from immature orchards,
highly labor-infensive crops that farmers want to convest into other profitable but less labor
consuming oncs. The following table shows these conditions and distribution of crop value by
project site though livestock products are not yet summarized in it. Cereals, for which farm gate
prices are supported by the state, have comparatively low values but if their by-product (straw
for livestock fced that scrves as an important feed stuft during winter) is counted in, the valucs
tlurn out from ncgative to positive, or to risc to higher levels. '
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Unit : kg, T, per 0.1 ha or decare

Main Crop | Average Yicld | Unit Prices as of | Grass Crop Value | Production Cost | Pstimated Net Crop Value
per decare inkg July 1997 in TL, July 1997 | per decare, July per decare, July
Wheat* 262 36,650 9.60 8.55 1.03
Barley* 231 24,170 5.58 5.00 0.58
Sugarbeett? 5,030 11,000 55.33 37.50 17.83
Sunflower* 87 100,000 8.70 7.13 1.57
Colton** 275 120,000 51.12 51.04 0.08
Allalfa** 1,818 100,000 18.18 15.90 2.28
Tomalo** 2,733 50,000 136.65 102.20 34.45
Hazelput* 156 350,000 54.60 48.00 6.60
Cheery? 669 110,000 73.59 47.50 26.09
Grape* 1,254 100,000 125.4 103.9 21.50

Note : Average of ten priority project sites, under rain-ted condition {*), and irrigated fickds (**)

Farmers desire 1o grow higher value crops or livestock variclics, but they arc all risky,
olten outlet can hardly be found once glut supply to the markets happens, or technically diflicull
to maintain trees or herds that tend to be susceplible to discases and climalic vagary.
Production values of the same products vary with areas, season, qualily and cosi inpuls and
somelimes take negative values cspecially for Iruits harvested from immature orchards, highly
labor-intensive crops that farmers want to conver! inte other profitable but less labor
consuming oncs. The following table shows these conditions and distribution of crop value by
project site though livestock products are not yet summarized in it. Cereals, for which farm gate
prices are supported by the state, have comparatively low values but if their by-product (straw
for livestock feed that serves as an important feed stufY during winter}, their valucs turn oul to
be higher.
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1.3.6 Agro-economy

With a view to clucidating current cconomic situations in ten priority project sites, a farm
cconomy survey was conducted by interviewing farmers of the randomly sclecied farm
houscholds in these sites. The number of samples are determined to be equal to the square root
of the existing number of houscholds so that the results are statistically significant, however, for
the sites where the number exceeds 400, the ceiling was sel at 19 due to short survey period.
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Table 1.3.12 _Sampled Number of Farm Economy Suryey

Project Name Number of-Samp fes in Those ouiside it Total by Project
the village
HACILAR 16 2 18
URUNLU 7 2 9
KAISEKISE 19 1 20
CAMLIBEL 10 1 11
KOZ1i.UK 9 1 10
KUSKARA 7 0 ?
O7DENK 11 0 11
ASEANLAR 15 i 16
ILYASKOY 11 i 12
K KARISTIRAN 10 1 1t
Total Nurmber 115 10 125

As a resuli, the above listed 125 sample houscholds were interviewed with the formats
shown in the Annex. Simullaneously, private as well as public (slate/parastatal) organizations
and marketing agencies that farmers often visit for selling their products and buying farm-inpuls
or for credit access were investigated to identify marketing channels, prices and problems, 1o
cross-check what interviewed farmers replicd to the questionnaire. The survey resulis are pul
into analysis programmes and the findings will be tried to retlect into the markcting plan and
project evaluation techniques.

Analysis of the interview survey has revealed that farmers in the surveyed sites suiter
from limited agricultural income from rain-fed farming in contrast to increasing expenditure of
both household and farm inputs, acutely demanding improvement in farming productivity.

Farm budget in 1997 of ten priority projects are outlined in the following table. 1997 crop
has so far taken advantage of favorable climatic conditions. Annual farm income in many cases
oulwcighs annual houschold expense and the deficit it any should be met by credits from T.K K.,
brokers and their saving deposits including livestock herd. Their annual houschold expenditure
is averaged at around 100 million TL (cquivalent to 600 US$), and this level is comparable to
ihe production value from 16 decare. Since a farm family consists of live mcmbers in this survey,
a houschold cught to have 80 decare (8 ha) of wheat ficld withoul fallow. 3 follows that 60%
of houscholds in the surveyed sites fail to feed by farming if they only rely on rain-fed wheat.
Accordingly crop conversion from rain-fed grains/pulses to irrigated cash crops is esseantial.
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R . ANNUAL EXPENDITURE B ANNUAL JNCOME
PROJIECT NAME|  Rent  Wagenput Cost  Feeds ”"):E“F‘: Others Eﬁ;‘:: Crop :::" t?f:; !uTw";“‘: C/TE TUTE
HACILAR 17 65 n T o 188 w7 151 158 L3336 087 LL6
URUNLU 33 20 73 o 845 o 1810 3187 9 86 2302 181 201
KALFSEKIS] 62 B 12 2 m2 o 1013 & [3; 459 113 057 165
Karavassarsi 19 18 179 e 82 63 4,250] 1810 1198 220 3238 145 258
KOZLUK 8 104 96 1 828 121088 10m 0 M2 Ly 102 13t
KUSKARA 2 2 236 o 801 o 1085 1,094 0 75 OL169 10} 110
07DENK 2 %6 282 % &5 15 |l o on 122 03 L2993 085 . LI
ASLANTAR 96 270 653 o 99 57 2085 1,197 38 130 LMS 057 045
ILYASKOY 58 153 556 51,008 CY R T I TV 0 6% L5 064 - 100
K. KARISTIRAN 16 174 €40 ¢ 850 AL 20600 2920 0 159 A110 142 150
10 Fr Village 62 120 I N 803 ss o] 1ass 152 259 L7%9 083 117

nole: the red figure in the columa of Astanlar might have tesulicd from poor gain from colton crop the
profitability of which has dctcriorated by boosted hired fabor wage levels, also affecled from poor harvest
of cotton ball. In general, the crop production costs lic in the range of 20 - 25% of gross income thereof.

Project Farm Vamily Hired Livestock Holding Tractor Annual Annual Anoual Anpuval
Size  labor  Eabor  Bovine Sheep  Meld Farm ). Total . Living E Total E.
. decare  person  mon- day head head nomber  Million TE. Miltion T, Miltion TL Million FI.
Hacilar 106 q 49 0.9 08 07 1,178 1,336 481 632
Uriinlu 189 4.5 102 2.4 214 0.9 3216 3,306 214 1,186
Karesekisi 14 4.7 73 0.8 1] 0 675 L134 346 844
Camlibel 92 34 6 35 40 0.9 3,008 3,225 - 211 996
Kozluk 59 1.8 91 0.4 02 03 1,077 1,985 262 734
Kuskara 71 3 19 73 ¢ 10 1,099 1,165 414 539
Ozdenk 108 2.7 93 4.3 5.5 0.8 1,096 1,295 923 848
Aslanlas 4 2.7 233 1.1 1.8 0.7 1,299 1,368 714 1,645
Iyaskay 74 2.5 a3 3.0 0.5 0.8 1,286 1,906 824 1,33
K.Karistiran 171 2.8 76 0.9 02 0.7 1,217 3,110 464 1,546
Note - I; Income, E; Expenditure Source : Farm Economy Survey conducted in July - Avgust 1937

Total input cost lies around 20 - 25% of total farm income reflecting good crop, but as
the bold letter figures in the table shows, bul crop income fails to ofl-set all the expense (C/TE).
Adding off-farm and livestock incomes to crop income, then total annual expenditure ¢an be
met except Izmir where living expense stays higher than average (F.1/I.I1E) and cofton as a major
crop is now much less remunerative than other industrial crops that growers are not satisticd
with. Income from livestock accounts tor less than 15% of the total farm revenue, much lower
ratc than thosc reported in agricultural statistics. Henee, in the surveyed siles are concerned,
animal husbandry activilics scem o be incrt. The survey results covering villages within ten
priorily project arce bricled as follows:

As 1o land use, variable cases arc obscrved, for instance, farmland in Kuskara is already
irrigated but crosion t1akes place, well-ofl farmers in all the project sites developed individual
irrigation facifitics mostly by pumps, covering 31% of cropped land of the total land held by
them. 6% of cultivable land in the project site in Anatolian plateau is lelt fallow.

Concerning farm labor, most sites have been cultivated by 2 - 3 tamily members {on

average 2.8 persons per houschold), or less than half of the total family members. Farmers hire
farm labor during peak harvesting / planting scasons at the rate cquivalent to 0.5 persons of
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family member, Farm labor force is abundant, and number of tractors held by {armers can cover
the whole farm plots in the project site il they are efliciently mobilized with leasc and hire
system that is widely observed among the surveyed sites. Most farmers hire neighbors tor
harvest and tillage paying 700 to 1,500 thousand TL per man-day. Wage ratc was found highest
in Aslanlar, K.Karistiran and other western sites, but cheaper in Kuskara and Kozluk and other
caslern ones.

Majority of farm houscholds hold farm machinery, for example, small pumps and a tractor
al a rate of 60 - 70% of total houscholds, followed by manure spreader, chemical sprayer and
grain thresher that are diflused at a rate of 50%. Harvesters are less popular due to high unit
price, held by onc out of three farm houscholds in cvery project site. 20% of total houschold do
not hold any sell-driven machinery, and they rely on hiring of lease machinery, or on deaught
animals. Except big sized farms in the sites in Anatolian plateau, individual holding of farm
machinery is not economically viable judging from their farm scale.

As regards crop distribution among the sites, wheat is found almost all sites excepl
Kalesckisi and Kozluk, the acreage of which accounts for one third of the total cropped acreage,
lollowed by barley with cropping rate of 17%. When it comes to industrial crops and oilsceds,
sunllower has a share of 16%, but cropping acreage of sugar-beel barely reaches 9% because it
requires irrigation. Fruil trees cover 9% of the total cropped acreage, but this rate happens to
be high because such sites with perennial crops have coincidentally been chosen as priority
projects. Afier all, cereal crops are the most popular, accounting for more than half of the
aggregated acreage occupicd by ten priority projects, then more than a quarter of the acreage is
cropped with industrial crops, and the rest 20% or more has been planted with tuber crops,
pulscs, orchard trees and vegetables, or lelt idle as follow land.

! ' N ! L]
Table 1.3.15 _Summary of Crop Acrcage Composition
Nugber of Family Nesbet . Ilu-h‘; Livestotk Bolding Farmn Machinery Holding per Household .
Project |yseg . elder children fScae : Hired | bovive | impro- | cheep [| trac-|pu~ |K.5. [thre- [spra- |hars{see-[plow [wian fhire-
Ten, [nals | fow, Jaale Lfen. mate]tabor ] Pabor | Mocal fved ‘cow| goatJtor o shet Jver Jestedter ower |systen

HACIL AR 25| 21} 06] 081 1.1 09| 40f 483 0.5 00] o8f 87} 07] 04] 05] 00] 05| 00 C.H] 0.1] 01
VRUNIV 20] 1.4] 0.6] 0.1jr0f10] 30] 10218 24 03] 24} 31j09) 20] 04] 03] 03] 00] 00} 03] 0O¢
RALESEROSE | 1.0 0.8) 05} 05]0.4| 05} 25] 727 0% 0.0] 0o] 18] 00] 04] <o} oo} 07| 00] c0] 00] 00
Karavansarai | 24F 271 ¢s] os]1s5]1.9] 34] - 48] 62 o.0] 100f 11.6] 0.9 12} 02| 04| 04] 05 06] 02] 90
KOZLUK 22 $3] 1.2] 05]04] 0.5] 18] 794 21 00] 020 21|02 04] 06| 00] 0.2100] 00] 0.0 00O
RUSKARA 23] 1.7] 091 09]16] 10| 46 6§ 107 oo] ool 172.0] 1.0] 06] 6] ro] 10] 04] 0.0] 00] 00
QZOENK 18] 18] 05] oslo3l o8] 23] 922 kX ] 1.0] 622} 50|06} 03] 04 €3] 03] 00] 00] 0.4] 01
ASLANLAR | 15] 1L5] 0.5] 0510703} 2.7] 2374 1.1 00] 1.8) S57j07F 12] 05] 00] 05 0¢8] 00] 021 00
DYASKOY | 15) 1.3] 05] 09] 05 1.0 2.6] 833 30 10] osfl 39] 038} 05] 035] 6.0] 43|01 00] 0.5] 40

wramisiiran | 20| 1.6 06| o8] 0s5]0s5] 28] 755 0.9 150 03 16¢] 0F] O6] 07} 0.0] 071 00] 0.0] 0.0 0.8
~ Source @ Farw Ecoromy Survey ]

Major Crop Acreaga per household {devare)

Project | ' Cereals  IPul- | Todustrial Crops Fodder Crop | Fota- | VegetablegCucurbita  |Fewit Trees]Gtber
vert bertepsadiy |ses Dt Jsr. [eottod Bomp {Maize  fats YHoes Bocre 5 gecTe spcle CRS
HACILAR |239] 3.7] 3.3] 0.318.5] 00] 006 0.0 0.0 00F D0ftac | 0.4 wals 0.0 $3 01
VRUNLU 0.¢{ 00| 0.0] 06]0c0}00] 00} 00 0.0 2400 0.1 selor] 0.0 27 1.4
karesesast | 23] oo] 0.2] 00]18]0.0] 03] - 00 0.0 0.0 0.0 03 0.0 cheriy|37.684i-| 0.6
Karavansarai [26.9§169] 0.1] 0.111.3) 0.0] ©8 0.0 0.0 00] 00 1.8 0.) Ly ] B 34
KOZLUK w.6]17.9] oo] o] 19] 00] 303 0.0 840 0.0] 00 0.6 2.0]eet- | 7.5 68
RUskara 2s57] sof ool ool ool b7] 33 0.0 0.0 0} 00f5-] 68 0.0[nut 2.3 eer-§ 1.0
OZDENK 33.0]52.5] 0.0 048] 0.0]11.9] 00 00 0.0 4.4] 00f= 1.3 Q.0 $.4hie | 00
ASLANLAR |308]13.7] 0.7] os5ilosftse] 8.1 0.6 03] o8] 1 1.1 Q.5 78 246
LYASKROY [339i145] 08| o4h10.7)15.5) 1.5 00 0.0 0B8] 0.0 1.1 0.6 1.4 13
wakistiran {24.6113.7] 1.1 1.0033124.8] 138 2.6 13 ne] 1% 0.0 3.0 0.1 0.0

Sour¢e 1 Fars Econcmy Surrey

" Turkish farming always accompany livestock supplying important source of protein in
food scl-suflicicncy. 80% aof the total farm houscholds in all project sites (except Kalesckisi)
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hold small herd of livestock for the purpose of self-supplying dairy products and .farmyard

manure. Two remarkable facts are found in this survey as to livestock; livestock holding per
farm houschold gives more herds in Anatolian platcau where fallow land ‘and public pasture
(mera) account for wider area, whereas the sites in western part of the country hold fewer herd
but Holstein and other improved cows began to increase and speciatized dairy farmers emerge.
Nevertheless, livestock productivity remains so low that ils rate of contributing farm income
never exceeds 20% of the total. On average, herd size consists of a few heads of cow and 20
hcads of sheep and goats, but in Kuskara farmers hold bigger herds per houschold.

Is Asy Tocome Increase Necessity of Creating | Whether Satisfied or not Whether there is
Project Site Brought about by Irrigation ? | Sales Coop ? with Supported / Offered Pricd any Ptbﬁlable Livestock of not
[ | yes] nNoOl dom¥] how| YES[ ol et TKK BROKER | not| cows| sheep] ehicks otbers
know! high know _Y;,é] NG 7T'Eé] NO! any
HACILAR 6 o o 8 1 o o & ¢ o ¢ o 7 5 0 1
vroey | 7 o o 4 7 o o 1 & o & o 2 s o 1
KAIESEKSST | 11 o o 6 m o o 4 7 0 nf ¢ 9 3 10
Kanveosani © 1 o 3 1 o ¢ 2z 8 o w o W 4 o 10
KOZLUK 9 o o A 7 2 ¢ 1 1z 1 w1 o o o o i
KUSKARA | 7 o6 0 o 3 o] 4+ a2 2 1 6 o o s
OZDENK | 5 0 0 3 s 2 9o 3 2z 2 8 o 1 8 2z 9
ASLANLAR M 1 o o 15 o o 2 13 1 n 0o 4 40 15
iLyaskoy | 1 e e ol e 2z o 3 s 2 9o o 12 o o 7
KKARISTIRAN| 10 o o o 9 1 ol o s 5| o & 1 ¢ 10
mean 10 sites 3 2 0 2 16 1 o 45 & 28 82 1 54 29 3 95
composition 98% 2% 0% 21%| 9% 9%  O%| 39% 60% 24% TI%| 1% 47% 25% 3%  BI%

source: Farm Ecovomy Survey by the Study Team in Augost 1997

The survey result related to marketing was alrcady cited in the foregeing scction. Here,
farm financing is focused where most houscholds surveyed in this study obtain farm inputs
thraugh middlemen, as summarized in the following table. Major portion of their source of fund
comes from self-provided cash obtained through the sale of their farm products, and in most
cascs bank loans are not available to them due to lack or short of mortgage. Most farmers in all
the sites have experienced short term borrowing from T.K.K., but rarely unhzcd farm loans
from banks. Also, most farmers in all the sites admit signiticance of joining and creating salcs
cooperatives, however, they don’t have any concrete idea as to how they re managed properly.

Farmers gain as termed in farm cconomy varics with farm-gate price levels, with regard to
which summarized result clucidates that farmers are not necessarily content of prices offered by
brokers they often trade and ncgotiate with nor satisfied with gazeited procurement price by
T.M.0.. Most farmers, regardless of sitcs, consider it lucrative to grow indusirial crops,
orchard trees and vegetables, while many others in western project sites are of the opinion that
modern Buropean milch cows are profitable, which is now becoming more popular than
husbandry of traditional indigenous stock spccics.

Among farming constraints, by far the ma_;omy of the m!crwewed reachmg 90% of lhcm
appealed lack and shortage of irrigation water, in other words limitation of ¢conomy under
rain-ted farming, followed by shortage of farming fund and high interest for credit fund
accounting for over 20%, respeetively. Almost no farmers interviewed recognize farm labor
shortage and adverse topographic or other land conditions as constraints, though more than half
of them consider small-holding as limiting factor for further development.
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As for farm tabor balance and mobilization in the project siles, as scen in the above 1able,
just as machinery holding tends to become cxcessive to land holding size, so docs farm labor
supply but for peak demanding period. The outlel of surplus labor force in off-farm activitics is
hardly found within villages where only limited subsidiary vocational opportunitics are available,
such light industry as masonry, brick making, fuel preparation, honey collection and cottage
works including tailor, blacksmith, transporters with pick-ups, vans and sccond-hand buses,
quick processing of cheese and yogurt drinks. The capacily of absorbing idle population into
these oft-farm jobs is limited to less than a quarter of the under-cmployed. These side-jobs are
run by individuals, not on hired or group basis.

Out of cconomically viable age group, less than half, distributed cvenly among the sites
surveyed, of the interviewed have experience of side-business. Among experienced vocation,
business related to transporl and delivery accounts for nearly a half, followed by livestock jobs
like herdsman, slaughtering, diary processing ete. Similarly, farmers are endowed with fewer
opportunities to leave villages for carning and remitting, and only 8% of the interviewed have
their family members engaged in emigrated earning. On account of narrow land holding,
mobilization of surplus family labor within their farms has stagnated. In general, rural surplus
labor force now lell idle should be mobilized into agro-related chain industrics like livestock,
inland fishery etc. located inside villages. However, animal husbandry has remained in slack,
producing not more than the quantity for home consumption in the sites studies, on account of
limited remunerative species. At any rate, two mosl serious issucs farmers face to, i.c., shortage

of farm investment fund and irrigation water, hinder inner-village mobilization of available
fabor.
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Projedt Constrainis on Farm Improvement Land 1olding Size Famnily Off-fann Autivity
Site 7 Yund Yigh Farm Water Slope Sufli- Short|  Present!  Industry Const-] - Proves-

shorlage price by short Teddt. cient trntion sing | £
1IACTLAR b 2 0 15 ¥ 5 n 105 1 0 2 3
VRUNLY 4 ] ) s 0 1 1 163 [ 0 1] 4
KAJFSEKIS] 5 6 o 10 0 ) E] 16 0 0 [t Q)
Karavansacai 1 0 L] 10 1 4 & % 2 k] 0 of
KOMUK ] 0 o 1% [} 138 1 2 5 4 t O
KUSKARA 1 |} 0 1 1 3 1 67 1 ) 3 o
OZ7DENK 1 0 0 ¢ ] 3 6 10§ 4 [} 1 0
ASIANTAR 7 3 il 14 Lt 8 7 kY 0 0 2 0
ILYASKOY 1 2 0 11 0 5 6 54 2 0 2 0
K KARISTIRAN] 4 3 0 [} 0| 1 8 152 ] 1] 1 0
aggsi- 28 23 11 %5 K] 55 54 -2 ] 16 7 12 2
Qate 23% 20% §0% B3% 3% 43% 7% 14% &% 10% 3%

Projeat FExpansion «f Machinery Bolding Labor Supply LABGOR USE PROCESSING
Site neces- not]|  desirahle oot suffi- Off-] Cuattage Orhers YES hit Aty
' : sary)  needed | madhinery crough <rent Farm ) ) engaged
HACTLAR 1] 4 Iorvester 7 il 2 13 Q 0 15 0
LRUNLL 1 1 Trafor 2 6 1 0 0 0 7 0
KALESERISE 9 2 o it 0 o 0 0 i G
Karavansara 10 O Beel Harvest. 8 L} 2 ] 0 3 & 3
KOZILUK 2 2 Tt [y] 1] 2 o} 7 3 14 2
KUSKARA 4 3 Bett Hlanvest, 3 3 1 0 6 i 5 1
OFDENK ) ? 1 Travdor 5 k 0 Q 8r 5 2
ASLANTAR 1 E) 5 10 A o} i2 3 12 4
Jll_YAS!(OY k) & Hanvester 2 b 1 \ 8 1 10 O
W RARISTIRAN 9 1 Harvister 2 3 [} 9 2 t @ 0
pgrigete 7% 3l 34 87 12 2 51 ¥] 95 13
Cumposition 647 27% A% 6% 107% 24 6% 1550 B3% 1%

1.3.7 Agricullural Support Services

GPDRS and extension oflices in provinces and regions are conducting the active goidance
to farmers in villages on the irrigation methods, control of weeds and new techniques for crop
cultivation. However, these guidance are not sullicient on detail for the farmers in the villages
which diffcred the soil ang climate conditions by site. So, some cooperatives such as sugar beel
and water use cooperative have some role on the guidance of crops and water management.

On the cultivation technigucs of sugar beet, sugar beet factorics and their cooperatives
ar¢ going on the active guidance to the farmers joining to the cooperatives and cultivaling sugar
beet with the distribution of sceds and some matcerials for the cultivation such as fertitizers and
agricultural chemicals. The cooperatives have detailed data on the fertility of soil which are
joining to the cooperalives and teach the farmers how much fertilizers are required on sugar
beet cultivation by soil data. The cooperatives grasp the cultivation arca by the distribution of
sceds and also adjust the harvesting time 1o avoid the concentration of the sugar manufacturing
works.

On the irrigation techniques of ficld crops, irrigation cooperatives have also positive role
on the guidance o irrigation fechniques of ficld crops such as maize, polatoes, alfalfa and
vegelables. The cooperatives also collect the fee of clectric pumps paralleling with the working
hours of pump.
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Agricultural credit cooperatives (Tarim Kredi Kooperatif) in the districts and villages
have also big rale on the development of agriculture. The cooperatives supply many kinds of
farming materials such as fertilizers, agriculiural chemicals, machines and irrigation apparatuscs
by credit to the joining farmers.

The purchase prices of these farming materials are quite same in all country under the
conirol of the government,

1.4 Irrigation and Drainage

1.4.1 Past Work Implemented

There are projects, a part of which or related part of which have been alecady constructed.
These are three groundwatcer projects, land conservation project in Kuskara, land consolidation
project in Camlibel, and sprinkler irrigation project in Hacilar. Other four” projects such as
Kalesekis, Kozluk, Ozdenk and Tlyaskoy, have not any related part of works alrcady
implemented.

This Study underlakes three groundwater projects, the wells of which had been already
opened by DSI. Table 1.4.1 below summarizes the groundwatcr-related-works done by DSI:

Table 1.4.1 Groundwater related Past Work done by DSI

Project Reglon Year No.ofwell | Q. m¥s | Bia,inch | Dep.m Pump. Remarks
Uruniu Konya 1996587 5+3-8 50 12 & 10 150 Sub & Shaft | Tolal O = 400
Aslaniar kzmit 1993494 2:+5=7 10-50 12810 100 Submergible | Total Q = 200
[\ Karistiran § istanbul 1993 4 30 12 & 10 . 200 Submergible | Tota Q = 120

Those wells were constructed between 1993 and 1997, and already cquipped with pumps.
The farmers, therefore, alrcady starled irrigating their farms despite the fact that the irrigation
system has not yet been completed. The pumps are submergible fype with exception of some
pumps- in Urunlu project. All groundwater projects were originally designed with gravity
ircigation system accompanicd with open canals. However, since these projects are now 10 be
designed with sprinkler system, the pumps should be replaced or otherwise additional boosting
pump(s) should be employed.

‘Kusukara project is land conservation, with which soil erosion in the ficlds could be
reduced. The soil crosion has occurred due mainly to irsigation water brought from two wells.
The icrigation systems, including the wells, were constructed by GDRS in 1993, The depth of
the wells is about 10m only and the discharges arc 50 and 45 Ifs, irrigating about 80ha in total.
The irrigation system is composed of the wells, pipeline connecting the sources and a discharge
box, and open gravily concrete canals.

Camlibel project is land consolidation, accompanying irrigation system which takes water
from a DSK dam project. The dam, named Guzelee, is constructed in Fineze river which joins
into Cernik river on the north of Camlibel town, and then Cernik river flows into other rivers in
the downstrcam and forms Cekerek river. The dam projeet is to irrigate total land of 4337 ha,
and is now under implementation and expected to complete in 1999. As long as it concerns to
GDRS work, any part has not yel been realized.
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Hacilar project takes water from a dam namcd Kapulukaya that currently serves for
hydra-power and domestic water. This dam was constructed by DSI and started the operation
in 1989. The dam height is 61m, and the reservoir’s total capacity is 282 MCM, of which 137
MCM is the uscable volume. The mean annual flow into the dam is 2700 MCM.

1.4.2 Present Irrigation Praclice

Although the irrigation systems have not yct been realized, irrigation is now practiced in
some project arcas with a mean of already opened well, existing spring, private pump, clc.
‘Table 1.4.2 below gives the bricf explanation of those already practiced irrigation:

Table 1.4.2 Explanation of Present Irdgation Practice

Village Source : terigation lrrigated Cro| Remarks
Hacilar Kopupukava Dan Pump + surtace Sunfloweq, vegetables
Urunly 0S| well Opeh canal + surface Sugay beet
Kalesekisl Spring Pump + hose Chetry Very small area
Camilibel DS} well Open canal + surface | Suger beet. Maizs, Potalo '
Kozluk Nit Rain-fed only
Kuskara GDORS well Qpen canal + surface | Gaslic, Maize, Onion, Potato | Whole Project res
Ozdenk Privale wetl PVC Pipe'+ sprinkler | Sugar beet -
Aslanlat DS well Open carial + surface " Vineyard, apple, vagetables
ftyaskoy Kara river Pump + surface Sunflower Very small erea
K. Xaristiran DS well Poly. Pipe + sprinider St_hgg_'_beel,_sunﬂo«er

Most irrigation, currently practiced, is of very primitive except those in Camhbell Kozluk
Ozdenk, and K. Karistiran. Both Camtibeli and Kuskara projects have irrigation system
completed with open canal. Though the on-farm application is surface (ﬂood) type, the villagers
are already accustomed to irrigated agriculture.

The table above informs that there arc two villages that are practicing sprinkler irrigation
though the both areas are small. In Ozdenk village, some villagers have made wells, about 5m
depth and 10cm diameter, from which the groundwater is pumped up by a diesel engine driven
suction-pump. They practice sprinkler irrigation with hand-move type. Villagers in K. Karistan
once stores the groundwater, pumped from DSI constructed wells, into a depletion, and then
opcrate sprinkler by an additional booster pump placed besides the depletion. The spnnkler is
also hand-move type.

1.4.3 Wafer Resources and Qualily

Water quality tests had been conducted during Phase 1 ficld survey for the prospective
irrigation waters. The results are shown in Table 1.4.3 with the sources of the irrigation waters.
The pH valuc varics from 7.19 1o 8.63, showing shghlly alkaline water. Conduclivity ranges
between 0.242 and 1.510 mS/cm, and the highest is at Hacilar project. Also, the conductivity of
Urunlu project’s water shows shightly high’ conduclivity of £.280 mS/cm. In relation to the
conductivities, salinity levels, indicated as Nacl, of Hacilar and Urunlu projecis’ irrigation

waters arc slightly to moderately high, showmg, sunh values of 0.07 {700ppm) and 0.05
(500ppm) respectively.
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~ Dissolved oxygen is between 0.56 and 10.22 my/l, and low values show up with the
waters of llyaskoy, Ozdenk, and K. Karistiran projects. Since the rivers for Ilyaskoy and
Ozdenk projects were not flowing well, the tests provably showed low dissolved oxygen. Some
of samples showed relatively low water temperature, such as 11.9°C in Kuskara project, 13.3°C
in Kalesckisi, and 14.0°C in Urunlu, Both water sources of Kuskara and Urunlu arc
groundwater, and the Kalesckisi’s is spring coming from Karst formation.

Looking into the water qualitics above, concerns relating to crop growing are 1) salinily
tevel for Hacilar and Urunlu projects, and 2) water temperature for Kuskara, Kalesckisi and
Urunlu projects. Also, saturated extract Electric Conductivities (ECc) for such projects as
Urunly, Aslanlar and K. Karistiran are incorporated in the table, which 1ests were done by
GDRS-related-institutes. Those ECces are very low, indicating very little amount of salinity in

the soils.
Iammmmm_mmmmm;msﬁmmﬂmmm@wmsms
Hame of Froject HACILAR URUNLY | KALESEK{S| | CAMLIBEL KOAUK KUSWARA OZDENK | ASLANLAR | WYASKOY | K XARIS.
Locstion (Province) KIRIKKALE KONYA ADANA TORAT SAMSUN  [KASTAMONU] ESKISEHIR \ZMA YaLOVA | KRKXLAREL)
Type of Irrigetion ﬁr ) Dam Water |Ground water | Rever water | Dam Waref Rhver walet | Ground water] Fiver water | Geound waier an watar | Ground watet
Narme of the weter scurce Kop'ya Dam DS well Kirkok Rwr Der\;!'s'n Dam | Akcay River § GDRS well | Ozderk River DS weil Kara River DSl well
Dute 24,44, 15, Aug. 13, Aug. 33, I 29, Jul. 28, Jul. 9, Aug. 6, Aug. 8, Aug. 4, Aug
Tirne of messurement 1400 15:00 $1:30 1500 11:30 15:30 10:00 1300 12:00 1600
pH 502 7.68 B20 509 8.63 6.63 1.5% 1.9 594 8.04
CMWW {mS/cm) 1.510 .‘l 280 0.495 0.520 0.242 0.743 €452 0920 0.455 0298
Dinsolved Oxygen [mg1) 843 822 L.00 724 10.22 £.40 32 .45 058 195
Water Tempersturs (’C) 23.3 Q0 133 250 2rn.7 149 172 231 85 209
S alinity (Indicete a9 NaCh#K 0.07 0.05 0.02 0.01 ac0 0.3 00! 004 o ©0.01
ECe WO-30cm), uS'cm — 1.34 - -— - - 1,32 360
ECe (30-60cm), zidicm -- 1.99 - — - — - 1.60 - 353
ECe (B0cm< ), 1S/cm - 166 - — - . 1.5¢ e ais

Nole: The measurement was done by JICA Study Team in 1997, except saturaled exdract Etectric Conductivity (ECe). Datas of ECe are kom GDRS.
3 The measu:ed results of alt substances whose corductiity are indicated as salinity.
# ECe means saturated extract Electric Conductivity in the soil and indicates as average.

1.5 Social Statusin Rural Area

The rural survey was carricd out not only to collect information on the agriculture
practice but also to provide the qualitative understanding of village lifc and problem they are
facing now. In addition, the villagers® opinion on the project was sought. An interview with
village chief, head of irrigation cooperatives and farmers about social scrvices, quality of life
and conditions of cooperatives was conducted.

The fbiloWing Table 1.5.1 shows the number of interview survey conducted in 10 project
arcas.
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Project Name Total Farm Phase [ Sample
Household Village Survey Housebhold
Hacitar 350 did 9
Urunlu - 65 did 10
Saimbeyli 270 did 10
Camlibel 158 No 10
Kozluk 700 did 15
Kuskara 35 did 6
Ozdenk 126 did 10
Aslanlar 400 did %
Ilyaskoy 150 ' did 10
K.Karistiram 170 did 9
Total 2,624 98

1.5.1 Village Formation

Turkey is one of the oldest continually inhabiled'rebion in the world, and it has repeatedly

served as balllcgound for forcign powers. Village in Turkey has been formed as result of these
situation.

(1) Hacilar Project

Municipality Hacilar, Province Kirikkale is a newly developing pmvince and it is about
60km near the capital city, Ankara. This village has been formed in the Ottoman Empire.
Hacilar is an indusiry town and there are many establishments and stores which manufaclure
military tools and equipment. In this village many tarmers combines lfarming with other side jobs.
When the oil refinery started, employmeat opportuonitics for village people have expanded.

(2) Urunlu Project

In 1055 a group of Central Asialic Turks, the SELJUK, conquered Baghdad and
established a Middle Eastern and Anatelian Empire. In this period, Konya has been formed as
capital cily in Scljuk. This village has been formed at the same time. Konya is onc of the most
conscrvative towns in Turkey. The village is also conservative. Villagers organized mosque
cooperative {o construct another mosque.

(3) Kalesckisi Project

Municipality Saimbeyli is an old Armenian village. Before the War of Liberation the
Armenians and Turks used to live together. The Armenians are mostly éngaged in wine-making
and the wine in this region was gencrally cxported to Europe countries. However, when the
War of Liberation started, the French came to this arca and that was when the Armenians
started to attack Turks, tortured and killed them. Saim Bey, Tufan Bey, and Dogan Bey, who
was appointcd 1o the area by Ataturk, galhcrcd the Turks and formed an army. The French and
the Armenians had to move out of the city. Saim Bey rescued this place called Saimbeyli
village(meaning of people together Mr.Saim ). There are also villages nearby Tulanbeyli and
Daganbeyli. Karlesekisi is a farm land and no onc lives there.
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(4} Camlibel Project

In 1055 a group of Central Asiatic Turks conquered and established a Middie Eastern and
Anatotian empire. ‘This village has been formed at the same time .The main source ol income of
the villages is cattle-breeding. Guzelee village is a village where the majority of the people arc
Shiite, and there is no mosque in the village. Both village people has yellow skin and black hair
ang bluc cye of Mongal type,

(5) Kozluk Project

Village Dumantcpe was establishcd as a Byzantine Greek village. The village tourished
during the last ycars of Ottoman Empire. Samsun is the famous place where Mustafa Kemal
started the Liberation war, and Dumantepe village played important role as a military center
because the village is surrounded by mountains.

(6) Kuskara Project

Kastamonu region which is known as an ancient sclllement area, had been the country of
Kshakas in 18 century BC and then it had been suled by Hittites. Kuska is 15kilomerter tong
away [rom Kaslamonu. This village has been formed at the same time

(7) Ozdenk Project

When Phrygia’s managed in the 7ed century BC, Eskischir town was formed. Ozdenk is
53kilomerter long away trom Eskischir. Village Ozdenk is the center village consisting of 5
villages. There is a secondary school in the village. In the village migrated people and native
people have a different way of life. The villagers call the native people Manav. Manav can be
clected as village chicf. Kurdish live in neighbor village which is 30km away from the village.
The Kurdish come to Ozdenk to work during sowing and harvesting time of sugar beet.

(8) Astanlar Project

Greck managed by Ottoman Empirc in the 13® century started independeat war in the
1821.This arca has repeatedly served as a battleground for Greek powers.

Village Aslanlar (Lion’s villagc) gets its name as the result of hard struggle and battle in
the arca during the War of Liberation with the Grecks. After violent fights, the Greeks have
controlled the village. However with the resistance of the villagers the Greeks lost after one
month. In honor of the courage of the viillagers, Atalurk gave the name ASLANLAR to this
village.

(9) lyaskoy Project

In the 2 century Bc; Bursa town was cstablished by the order of Carthage’s gencral.
Iiyaskoy is 70kilomerter away [rom Bursa. The Ottoman Empire period, Bursa has been formed
as capital city in Ottoman Empire. Ilyaskoy has been formed at the same time,

(10) K’ karistiran project

Viltage K’ karistiran lakes its name aiter a battle during the Ottoman Empire. There wasa
big fight between one of the Otloman Empirc Rulers (Sultans) and his son over the Sultanate.
In the end the son withdraw to the Kucuk Karistiran arca and his father went to the Buyuk
karisliran area. The local people (native) of this village arc called Gacal and the others who
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migrated here from other provinees and the Muslim refugees who migrated from Bulgaria are
called Angacal. Sometimes the villagers are described as Gacal or Angacal according to the
lype of work they do. :

1.5.2 Fmiiity Structure
(1) Family Composition

In turkey family’s gencalogy and Family's properly are succeeded to from father to son.
and the power concentrate on father. Family composition in the study area was classified into
three categorices.

a = Conjugal family system (don’t live with any married child)
b = Stem family system (live with one married child)
¢ = Joint family system (live with any married chikl)

The following Table 1.5.2 shows the existing family composition oblained from ten study
area.

T a b ¢ Sample

1 {Hacilart .5 3 1 9

2 jUrumiu 4 6 0 10

3 |Saimbeyli 5 . 4 L 10

4 |[Camlibel 2 4 4 do

5 |Koziuk 6 6 3 1s

6 |Kuskara | 2 2 2 6

7_|0zdent 2 R B T

8 (Aslanlar | 2 | S 2 2

9 |lyaskoy | 2 7| 10

10 {K.Karistiram 1 7 1 9
Total 31 48 19 98

(2) Family Function

Village life is pious in Islamic rcligion. They put the most importance on keeping family
name, genealogy and property. The ground rule of family function under patriarchal family
system. ‘ .

(3} Labor Division of Family Members

According to intervicw survey in the villagers, both men and women are engaged in farm
practices for major crop husbandry including wheat and sugarbeet products, and animal
husbandry. In case of female labor, they consist of two main cases, one is chiefly oriented to
houschold jobs and the other covers both houschold Tabor and cultivation practice. The types of
family labor division obscrved in the priority project sites are catcgorized as follows.:

1) Farming supported mainly by family labor

Where men are chiefly engaged in farming while women arc also involved in farming and
house keeping.
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There are typical in the arca: Camlibel, Kuskara

2)  Farming by family labor but ericnted to mechanized operation and oft farm engagemcent
Where mea cairy major farming practices bul mechanization is procceding and farming
moves toward off farm oricnted activitics.

There arc typical in the area: Hacilar, K. Karjsliran

3)  Farming with hired and scasona} wage labor as major labor source.

Where men are key person to sustain farming but hired or seasonally migrant laborers
constitule major labor force for farming, while woman are increasingly speciatized in housc
keeping.

There are typical in the area: Urunly, Saimbeyli, Aslanlar

4)  Farming mainly sustaincd by female labor (due to difficulty in farm mechanization )
Where men have left for urban wage ¢arning or cmigrated as seasonal Yabor foree, and
women are principally responsible for farm practice.

There arc typical in the arca: Kozluk, Ozdenk, llyaskoy

1.5.3 Farmers Organization

There are three iype of farmers organization existing in the ten study arca.. Table
1.5.3.shows the list of cxisting three type of farmers organization in the ten study areas.

- 5 e ek Study A
Hacilar | Ursolu [Kalesckisi{ Camlibel| Kozluk | Kuskara | Ozdenk § Aslanlar | Tlyak | K.Karist

a No Lxist FExist Exist No Exist No Exist No Exist

b No No No No No No No No No No

c No No Neo No No No No Ne No No

A = Irsigation cooperative b = Village development evoperative ¢ = Water products cooperatives

There arc S irrigation cooperalives in the study area, the details of which are as follaws.

(1)  Urunlu Irrigation Cooperalive
In 1989 Urunlu irrigation cooperative was established and consist of 15 houschold
members.

The committee is to be composed 6 members, and consists of chairman, vice chairman,
treasurer, and 3 members. A list of income and expensc of this cooperative are shown below.

Mémber: 55 houscholds
Planted arca: 5000 decar
No of well: 8 wells
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Lasl year expense:

Income Expense
1,500,000,000|Electric fee 1,250,000,000] -
Repait | 000,000
Salary | 56,000,000
(Water fee: 300,000 Tl /hour) {Management fee 100,000,000
Total 1,500,000,000

The general meeting is held 20 times in a year. Committce arranged the irrigation
schedule from priority crops.

(2) Kalesckisi Irrigation Cogperative

In 1997 Kalescekisi irrigation cooperative was cstablished and consist of 15 houschold

members.

No data was available in this cooperative. The commitice is to be composed 5 members,
and consists of chairman, vice chairman, trcasurer, and 2menbers.

3)

Kuskara Irrigation Cooperative

This cooperative was cstablished in 1990, and aclivity has been started since 1994.

The commitiee is to be composed 7 members, and consists of chairman, vice chairman,
treasurer, and 4menbers. Commiltee hire pump operater. A list of income and expense ol this
cooperative arc shown below.

Member:

Planted area:

No. of well:

Last year expense:

34 houscholds

1,000 dccear
2 wells
Income

500,600,000 ......470,000,000
Repair fee ... 10,000,000
Salary . 20,000,000
{Water fee: 56,500 TL/hour) |[Management fee 0
Total 500,000,000

The gencral meeting is held once in a year. Committec arranged the irrigation schedule
fram priority crops.

(4) Aslanla [rrigation cooperalive

This cooperative was established in 1974 and activily has been startcd since 1983,

The commiltee is to be composed 6 members, and consists of chairman, vice chairman,

treasurcr, and 3menbers. Committee hire two pump operator.

A list of income and expense of this cooperative are shown below.

Mcember:
Planted area;

120 houscholds
2,500 decar

11-
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No. of well: 9 wells
Last year ecxpensc:
Incomc Expense
1,500,000,000(Electric fee 970,000,000
Repairfee 280,000,000
Salaty 250,000,000
(Watee fee: 225,000 TEL/hour) {Management fee 0
Total 1,500,000,000

K'karistiran Irrigation Cooperative

©)

This cooperative was ¢stablished. in 1993.

The commiltee is 1o be composed 6 members, and consists of chairnman, vice chairman,
treasurer and 3menbers. A list of income and expensc of this caoperative are shown below.,

Mcmber: 87 houscholds
Planted arca: 2,300 decar
No. of wells: 4 wells
L ast year expensc:
Income Expense
765,000,000|Electricfee
Repairfee .1
‘ : Salary
{Water fee: 400,000 TL/hour) Mapagement fee
Total 765,000,000

The general meeting is held once in a year. Commilice arranged the irrigation schedule
from priority crops.

1.5.4 Social Services

Sociat services infrastructure in study area are gencrally well. The details are as follows;

(1) Health

There is no village hospital or heaith center in 4 villages (Urunlu village, Guzclee village,
Kuskara village, Ozdenk village) in the study arca. But these villages rely on district for medical
services. There arc health centers in the study area, the details of which are shown in Table
1.5.5 as below.

‘ Table 1.54 Heakh

Hacitar | Uruntu | Katesekisi | Camlibel | Koziuk | Kuskara |Ozderk{ Astanla | ilyas | KKaris!
Hospital 0 0 0 0 0 o 0 0 0 0
Health 1 0 1 1 3 0 0 1 i i
center
Doctor 1 0 3 0 0 0 0 0 1 0
Nurse 0 0 6 0 0 o 0 0 0 0
Midwife 2 0 8 1 3 0 0 i L 1
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(2) Education

Every village in study arca has primary school. 4 villages (Hacilar, Kozuk, ‘Ozdenk,
Karasckis) in the study area has junior high school. The following table shows the ratio of
schoel altendance in the study arca.

¥ P q L3
— Poputation Child re;goef schooll Students en?:rt I::: ;:;(1) o

The whole country 56,473,035 8,379,679 6,707,725 80% -

The sludy area 45,072,548 $,688,038 5,043,060 75%

Hacilar 4,900 727 350 48%
[Uruntu 360 53 35 66%

Kalesekisi 6,000 890 700 - 75%

Camlibel 1,092 162 88 54%

Kozluk 4,022 597 406 69%

Kuskara 180 21 20 75%

Ozdenk 590 88 32 37%

Aslanlar 1,700 252 84 33% -

ilyaskoy 600 89 47 53%

K Karistiran 1,020 151 62 41%

-~ Population’ |1 reg;; schodll  grudents en?gt}s:::ziol

The whole couniry 56,473,035 4,055,748 2,242,875 55%
The study area 45,072,548 3,236,997 1,937,044 60%
Hacitar 4,900 352 100 28%
Uruniu 360 26 Q 0%
Kalesekisi 6,000 431 414 96%
Camlibel 1,092 18 0 0%
Kozluk 4,022 289 0 0%
Kuskara 180 13 0 0%
Ozdenk 1 590 42 23 54%
Aslaniar 1,700 22 v 0%
llyaskoy 600 43 ¢ 0%
K. Karistiran 1,020 73 0 0%

(3) Electricity

Blectricity coverage is 100% in the study area. Almost 60 % villages uses wood or
charcoal for cooking.

(4) Transportalion

The tollowing Table 1.5.7 shows the number of car and tractor holding in the study area,
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Population Number - One car/ FHH Number One tractor/

i of car - 100per - of tractor FHH
Hacilar 4,900 84 1.714 550 170 0.31
Urunly " 360 42 11.67 65 70 1.08
[Katesexisi 6,000 100 1.67 270 6 0.02
[Camtibel 1,002 - 90 8.24 158 92 0.58
[Koziuk 4,022 159 3.95 700 75 0.11
Kuskara 180 15 8.33 35 20 0.57
Ozdenk 590 i1 1.86 126 23 0.18
Aslaniar 1,700 50 2.94 400 140 0.35
| lyaskoy 600 12 2.00 150 8 0.05
[«< Karistican 1,020 86 8.43 170 145 0.85

Every viltage has transportation scrvices for privale company, town to village

The following Table 1.5.8 shows the transporiation condition in the study arca.

Village Name Destination Times Fee Others
Hacilar Kirikkale 24limes/day Kirikkale/100,0007L
Uruniu Cumra 2timesfday Cumraf70,000TL
Kalesekist Kozan to Adana 10times/day Hozan /400,000TL Start
Adana f600,000TL Tutanbey
Camlibel Tokat 2 times/day Tokat/150,000TL
Karvansaray
Guzelce Karvansaray i times/day Tokat/200,000TL
Koziuk Terme 1o 10 times/day Samsunf300,000TL
Akcay Samsun
Kozluk Terme 2 times/day Terme/100,000TL
Dumantepe | Terme 2 times/day Terme/100,000TL
Huskara Kastamonu 2 times/day Kastamonu f200,000TL
Ozdenk Alpu to Eskisehir 2 times/day Alpu /100,000TL
Eski. /200,000TL
Aslanlar Torbali to lzmir 7 times/day Torbali /70,000TL
lzmir /180,000TL
llyaskoy Taskopr to Yalova | &times/day Taskopr. /150,000TL
Yalova f300,000TL
K. Karistiran Luleburgaz 2{imes/day Luleburgaz/150,000TL

)

There are § Post and Tclephone and Telegram offices in the study arca. The loliowing

Communication

Table 1.5.9 shows the distribution of telephone in the study arca.

Table L5.9 The Distribution of Telep!

Hacilar | Uruniu | Kalesekisi | Camlibel | Kozluk | Kuska |Ozdenk| Aslanlar | Ilyak | K Karist
Distrioution | g% | 100% | 0% | 100% | s00% | 100% | 100% | 40% [100%| 100%
(6) Television/Newspaper

The following Fable 1.5.9 shows the distribution of television and newspaper in the study

arca.
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T Hacitar |Urunlu| Kalesekisi | Camlibel | Koziuk | Kuska | Ozdenk | Astanlar | lyak | KKarist
Television 100% 1100% | 100% 100% | 100% | 100% | 100% | 100% | 100% | 100%
{Newspaper 30% | 1% 20% 0% 30% | 1% 1% 10% 1% 1 10%

One hundred percent of houscheld in the study arca now have television. Television is
onc of the best way to get information in the village .Muhtar and teacher take a newspaper
everyday in the village.

(7) Bank
Onc bank is existing in Kalcsckisi. Village.

(8) Public Safety
The government(ministry defense) appointed Gendarme in two villages. Another village
employed private guard in the villages.
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CHAPTER 2 FORMULATION OF BASIC DEVELOPMENT PLAN

2.1  Agriculfure Dcvcloﬁmcnt Plan

2.1.1 Land Use Plan
(1) Land Usec and Sclection of Suitable Crops

The seventh-Tive year development plan on Turkish cconomy cxp]ams that the increasing
of the irrigation and land consolidation arcas, cxpandmb of double cropping system in warm
regions, decreasing of fallow and conirol of soil crosion are the fundamental ways for the
agricullural land use. Because the land arc now decreasing by the conversion to non-
agricultural usc and soil crosion under nearly marginal limits of agricultural tand use.

Irrigation and land consolidation projects comply with upper policy and it convert the
land use to more intensive one. The projects are planned to increase the irrigation area by
calcutated and systematic irrigation angd water saved irrigation under the limited water resource
and to decrease the fallow by the introduction of beneficial crops. Agricultural land use in the
project arcas arc also increased by the green manure crops which are introduced as the sccond
Crops.

On the crop production, Turkish government emphasizes that the production of basic
provisions including cereals and animal products should be increased to supply the nutritive
food stably to nation as the population of Turkey are ¢stimated to increase to 69.7 millions in
2000 from 61.2 millions in 1994 (Statistical Indicator, Instilute of Statistics). On the other hand,
the government are also emphasizing to introduce the high benefit and high-yielding crop
varicties and new cultivation techniques to raise the revenucs of farmers and to decrease the
income difference between farmers and the municipal peoples. And it is useful to lifi up the
agricultural growth rate to 2.8-3.7 % per year becausc the rate arc relatively low compared
with those of industrial production (6.0-7.8 % per year).

Implementation of project will make it possible to introduce the more adaptive and more
profitable crops in the regions. The crops arc decided with the discussion on crop adaptability in
the regions, profitability on irrigation. The planted area are also decided by the amounts of
water resources, labor force and willingness of farmers in the area and so on. However, the
biggest changes on crop cultivation by projects are the conversion from the winter cereals such
as wheat and barley to summer industrial and beneficial crops.

Winter ccreals have high tolerant to drought and high adaptability in semi-arid arca. They
are main crops in existing cropping system. On the other hand, summer crops such as maize,
rice, sugar beet and fruit vegelables require (he water for their growth, but have high
profitability under irrigated condition. So, these summer crops will increasc their planting arca
in project arcas, and some winter crops as barley and oats will be culiivated in non-irripated
areas,

(2) Selection of Staple Crops in the Arca

Paralleling with the cropping plan and sclection of crops in irrigation projects, it is very
important to find some staple crops which are suilable in the arca, characterize the village and
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make the village active. Such staple crops are alrcady sclected in some arcas. These arc cherry
in Kalesckisi, hazclnut in Kozluk, garlic in Kuskara, Grape in Aslanlar, Fruit trees (apple and
peach} in Ilyaskoy, sugar bect in Hacilar, Urunlu and Ozdenk and fruit vegetables in
K.Karistiran. These staple crops are increased their planted arca and developed their production
to make the arca active by the projects.

2.1.2 Proposced Cropping Pattern
(1) Proposcd Culivation Area

Cropping plans are proposed according with upper directions. As a total, the planled arca
of wheal are proposcd te decrcase from 33% of exisling arca to 12.79% of proposed ar¢a and
the arca of other winter cercals such as barley and oats are decreased from 15.1% to 2.5% and
planned te be cultivated in no-irrigated area because of their high tolerance to drought. On the
other hand, planted arca of sugar beet are increased from 10.1% to 19.9%, area of alfalfa are
also increased to § times (o develop the liveslock production. Planted area of summer fruit
vegetables are increased from 3.0% to 17.1% and fruil {ress are increased their area to 768 ha,
2.5 times. Fallow are also reduced their arca from 515 hectare to zero.

These cropping plans are shown in Table 2.1.1 in conltrasting to existing and proposed
planted area.

Crops Wheat  Other  Svmmwer  Pulses  Indust 0il Tuber AlfaMfa  Vegeta Fruit  Fallo Total Cut
Winter Crops Crops Sceds Seeds bles Irees W Arca Arca
Fxisting 1,365 526 183 260 54 172 20 26 121 303 518 4,140
Proposed 678 9% 147 24 762 100 264 131 654 768 0 3834 306

Proposed tand use plan in cach project arcas arc shown in Table 2.1.2 by hectare and in
Table 2.1.3 by percentage of planted arca of cach crop in the total benefit area. As is shown in
Table 2.1.1, by the implementation of the projects, total benefit area will be decreased about
7.4% for the construction of irrigation channel and farm road. However, benetits wilt increase

by the introduction of promising and suitable crops which change the tand use to more mlcnswc
oncs and the reduction of fallow.

Proposed cropping pattern in each study area are shown in Fig.C-7-1 to Fig.C-7-10 by
the percentage of the proposed planted arca. The figures also show the existing cropping
pattcrn to make casy understanding of the changes of land use and planted areas with and
wilhout projccts.

{2) Cropping Intensity

Exisling cropping intensity (ratc of the planted area to total area) is 87.6% as a whole in
the study arca, because the areas contain some fallow and bush area. In the project, fallow are
reduced and changes to planted arca, and bush area changes to fruit trces arca. Gréen manure
crops such as soy bean, maize and cow velches are also proposed to introduce into the ficld as a
sccond crop alter harvesting the main crops to improve the soil fertility and to supply green

fodder to livestock. By these plans, cropping intensity in the total study arca will bc increased
from existing 0.876 to proposcd 1.051 as a whole.
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Project Name | Hacttar] Drunfu| Kalesel Camlib] Kozlok] Ruskar] OzdenK AsTanTaf Tlyasko] K.Karis{ Total
Province Kirikkald Konya | Adana | Tokal | SamsuijKastamen F.skisehij lzmir | YalovajKicklareti
Study Arcatha] 580 490 233 1,438 610 130 140 | 263 130 126{ 4.140
NetBenefitArea) 522 465 210 1,366 ] 550 117 126 250 108 120 | 3,834
Wheat 210 o3 26U 10 kY| PA) 11 18 6/8
| Barlcy, Oats o6l | | 06 |
Maize Vil 81 ] B B (A
Rice o Y| - 331
Dry bean T03% 68 M T o 234 |
Cow Vetch{(Znd crop) Tldey T T B (146}
Soy Bean(Zad crop) (24 - o Zh
Sugar beet 60 ] H0 ) B[S 40 N 36 162
Sunflower T e 11 12 100
Polatocs T0 82 83 10 19 T 2
Alfalia 109 3 13 6 131
Water Melon 35 o 25 12 72
Melon 34 T T2 36 |
Egg plant 23 B 3 33
Pepper 55 i0 g 73
‘Tomatoes 5] 10 68 35 13 40 8 219
Garlic I 24
Dry Gaion 50 £37 187
Hazelnuats o 166 (66
Cherry 160 B 160
Grape 44 123 165
Apple T 30 L 13
Peaches 79 ) 3 122
Poplar 82 82
TOTAL 522 465 210 | 1,366 350 117 126 250 108 120 | 3,834
Notes : * Dry Pea, tolerant variety to alkalic soil and alkalic irrigation watcr.
roject Name | Nactlas| Urunlu] Ralesel] Camlibf Kozluk] Kuskar. Ozden Aslanta] lyasko] K Karis{ Total
Province Kirikkald Konya | Adana | Tokat | SamsutjKastamondEskischig fzmir | Yalova|Kiridareli
Wheat 4027 200 190 36| 246 00| 102 1530 177
Barley, Oails 70 n 1 Z5
Maize (19 15.1 83 0724
Rice 1 28 - 147
Dry bean 200 50 9.8 CAST T 6.1
Cow Vetch{Znd crop) (aen | - € X3
Soy Bean(Znd crop) B “1(20.5) i (0.6}
Sugar beet 071 301 260 XV ZIA I 30,07 19.9
Sunfiower 148 o - 021 100] 26
otatoes 13.1 60t 151 g3 I5h 6.9 |
Affalfa 30 261 7103 T30 34
ater Melon 75 10.0 0K I K
| Melon 73 - T 1 100 12 ]
[ Eygg plant B 100 6.1 0o
Pepper 10.0 ] 40 B 6.7 1.9
Tomatocs 4.3 4.8 50| 100 03] 160 61 57
Garlic L 203 - 0.6
Dry Onion 9.6 10.0 49
Hazelnuis 1. 30.2 - i 473
Cherry 76.2 _ 42 |
Grape 190] - 50.0 43|
-Apple . 22 | 393 B 1.9 ]
Peaches 5.8 39.8 3.2
Poplar 60 ] 2.1
TOTAL “T00.0° ] 100.6 | 100.0] 10001 106.0 106.0[ 100.0] 1000] 1006] 1000} 10600

Notes : The arcas shown by () are the ascas of 2nd crops afler harvesting the 1st crops.
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2.1.3 Crop Production Plan
(1) TImprovement of Cultivation Techniques

Crop production can not be increased only by irrigation. Intensive managcmcn'l such as
fertitization, control of weeds, control 01'_inscc_l's and discascs, improvement of soil fertility will
also be requested with implementation of the irrigation projects.

Among such improved techniques, fertilization plan in this projects are referred to the
resulls of soil analysis by the study tcam and the study by the Tokat GDRS Institute on
feniitization by soit condition (Table C-30 and C-31). Exisling amount of fertilizers for crops
were already shown in Table 1.3.4. Fertilizers were higher in industriat crops, fruit vegetables
and fruit trces (N3-45kg/10a) than winter cercals and pulses (0-13kg/10a), and phosphate are
also low in almost all of crops. So, in this project, amount of fertitizers arc calculated according
with the target yields both in nitrogen and phosphate referring to upper study. They are little
higher as the target yiclds of crops are higher in irrigated condition than non-irrigated condition.
Irrigation methods are referred to the plans proposed by the quanltity of water resources and
facility preparation plans in each project arca. Sowing mcthods are also refesred to the existing
methods in the area and sowing rale are calculated [rom the proper densities of each crop.

The outlines of crop production plans in the ten project areas proposed by upper plans arc
shown as follows:

1)  Hacilar Project Area (Dam Watcr, Pipeline Sprinkler)

Sugar bect is the main crop in the arca and occupics a large planted arca. The arca is
located ncar to Kirikkale and Ankara citics, but is insullicient in young labor. So, some
vegetables such as tomatoes and dry onion are planned to have more little arca than sugar beet,
and irrigation will also limited to dry onion by the shortage of irrigation water.

Crops Propased Cropping Ridge & H:l} Sowing Rate Fedtilization [rrigation Target
Areabua) Scason Distance tkg'dec) Methods Yield(kg/dec)

Wheat 210 Oct~July 25¢m Prill 10-12%g N1i4, P12 Sprinkter - 450
Sugar beet 160 Mar.-Nov, 75 X 25¢m 250-300g N40, P25 Sprinkler 7,000
Sunflower L Apr.~Sep. 75X 25cm 1.5-2kg N12, P8, K8 Sprinkler 150
Tomatoes 25 Apr. ~Sep. 75 X 40cm 3,300 plaats N20,P12,K10 Forrow 4,000
Dry Onion 50 Mar.~Aug. 30X 12em 28,000 plants Nizr1s No-isig 2,500
Total Area 522 ha

Notes : dec is the apostrophe of decare, ¥ dec = 10 are, and so forth.

2)  Urunlu Project Area {Ground Water, Pipeline Sprinkler)

Water resources, topography, cultivation area in a farm houschold and labor forces are
very abundant in the area. So, dry pea (tolerant varicty to alkalic water), sugar beet are
proposcd to be main crops in the area and the potatoes, fruit vegetables such as waler melon
and melon are also proposced to introduce in the arca. The harvesting time ol these fruit

vegetables are earlier than sugar beetl and will be effective to avoid the compelitions of fabor
forees in harvesling season. '
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Crops Proposed Cropping Scason  Ridge & 1Tl Sowing Rate Fetilization Trrigation Targt

Asca(ha} Distance kg 'dec) Methods Yietdkg/dec)

Wheal 93 Oct.~July 25¢m Drill 10-12%g Ni14F12 Spriaklcr 450

Dy Pea 93 Mor.- Apr.~Scp. 0% 20cm 5-Txp NE, P12 Sprinkler 50
Sugar beet 140 Mar.-Aps.-Nov. 75X 25cn 250~300g N4o, P25 Sprinkter 6,500
Pokatoes 70 Mar.~Aug. 60X 25cm 200-270%g N12, P9, KS Sprinkler 3,500
Water Melon 35 Apr.~Aug-Sep. 150X 120cm 555 plants N15, 210 Furrow 1,000
Melon 34 Apr.~Aug-Sep. 150 100cm 670 plants N14,P10 Furiow 2.000
Total Area 465 ha

3)  Kalesckisi Project Arca (River Water, Pipeline Drip)

The arca is lecated in steep mountain side which have sterile soil to yield the erops and
arc covered by bushes now. So, cherey and small area of grape are selected 1o introduce in the
arca. The cherry are staple tree adapling in the soil and climate in the area, and are now
growing in some arca of sicep mountain side without irrigation. Some vegetables such as
tomatoes ace introduced in lower and gentle slope of the mountain.

Table 2.1.6 C » Pl in Kalesekisi Project Arca
Crops Proposed Cropping Seasen Ridge & Hill Sowing Rate Fertilization Errgation Targel Yield
Area (ha) Distance tkgidec) Methods (kpdex)
Tomatoes 10 Apr.~Sep. 75x40cm 3,300 plaats N22,P14, K7 Forrow 5,000
Cherry 160 ifacvesting in June Soxdm S0irees NPKI5 each Drip 800
Grape 40 Harvesting in Sep. Emx2m 63 trees NPK14 each Drip 2,000
Total Area 210 ha

4)  Camlibel Project Area (Dam Water, Canal Furrow)

The component of the project is land consolidation project inteading o heighten the and
and labor productivity and irrigation arc projecied after land consolidation. As the project area
are so widc that many kinds of crops are introduced in the arca. Among these crops, sugar beel,
alfalfa and potatoes are the main crops in the arca. Barley is also cultivated in the arca without
irrigation. Some soiling crops such as maize and cow veiches are intended to introduce as the
sccond crops after harvesting the winter cereals. The products will be used for lorage crops off
livestock in the area Crop cultivation will become more eflicicnt by the land consolidation.
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Crops Proposed Cropping Season Ridge & Hll  Sowing Rate Fertilizatioa Irrigaﬁan Tarpet Yield
Arca (ha) Distance (kg/dec) Methods {kg'dec)

Wheat 260 Oct~July 2Scm Drill 10-12kg N4, P12 Sprinkler 450
Barley 9 Feb.~Jon-uly 25¢m Dril 10-12kg Ni2,Fi0 No-Irrigation 80
Dry Bean &8 Mar.-Sep. 60x20cm 5-Tkg N8, P2 Sprinkler 250
Sugar beet 358 Mar.-Apr.-Nov. T5%25cm 250-300g N40,F25 Furrow 7,000
Potatoes 82 Moar. Jul-Aug. 60x25cm 200-2T0kg N3, PLKS Furrow 3.000
Alfalfs 169 May-Sep. Broad casting -4k N8, P10 Sprinkler 4,000
Tematoes &8 Apr.-May-Aug. 75x40cm 3300 plants  N17,P10,K8 Fusrow 5,000
Day Onion 137 Mar.~Aug 30d 2em 28,000pkants NI2, P12 Furrow 2,500
Apple 30 Harvest in Sep. 8mx8m 16 trees NPK12 Drip 2,000
Peach 79 Harvestin Jun-Jul, Gmxbm 28 trees NPK13 Drip 1,000
Poplar 82 (land use will be changed to fruit trees after cutting)
Total Area 1,366 ha ‘
Maize {27 crop) b3 Jul.~Sep. £0x10cm S~Tkg N¢, P Fresh Matter 2,000
Cow vetch{ 2 C.y 146 Jul.-Sep. 60 cm Drill 3-6kg Ns. p? 2,000

5}  Kozluk Project Area (River Waler, Canal Basin & Furrow)

As the area have comparatively much rainfall in summer season, so, hazelnut which is a
special and staple fruit tree in the arca are planted in upper parts of the slope, and rice and dry
bean are planned to introduce in lower parts of the area. Pepper and tomatoes are also
introduced in the area and are cultivated rotationally with maize and dry bean. As the area have
lot of livestock, so by-products of crop production will be used for feed of livestock. Cow dung
and composi are returned into hazelnuts and crop ficld.

Crops Proposed Cropping Scasen Ridge & Hill Sowing Rate Fertilization Irdgatica Target Yield
Area (ha) Distunce : (kg/deq) Methods {kgidec)
Maize 83 Apr.-May~Sep. 75x22cm 5-Thkg N18, Fi0 Forrow 500
Rice 54 Apr-May~Oct. 22x20cm 23,000planis Ni3,P8 Basin 700
Dry Bean 54 Apr~Sep. 60x20cm 5-Thg N8, Fi2 Farrow 250
Polatocs 83 Mar.~Avg. 60x25cm 200~270 kg N12,PT.KS Furrow 3,000
Pepper 55 Apr.-~Aug. T5x30cm 4,500 plants NI5S, P12 Furrow 1,300
Tomatoes 55 Apr~Sep. Tixi0cm 3300 ptants  N20, P12, K8 Furrow 5,000
Hazelnuis 1656 Harvestin Mid. Aug, SmxSm 10 1r¢es NIS, P12 Basin 3,000

Total Area 550 ha

6)  Kuskara Projcct Area (Ground Water, Canal Furrow)

As the farmers in the arca have a long experiences to cultivate the sugar beel, and garlic is
a staple crop which have a stable market, so, both sugar beet and garlic are plancd to increase
the cultivation area. Harvesling time of garlic is July, so, soy bean are planed to cultivate after
harvesting garlic as the sccond crop. Green soy bean will be used for fodder of tivestock and
will contributc 1o improve the soil tertility.
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Tablc 2.1.9._Cropping Plan in Kuskara Project Are:

Crops Proposed Cropping Season  Ridge & Hill Sowing Rate Fertilization Trrigatica Target Yield
Area (ha) Distance tka'dec) Metheds tkg/dec)

Wheat 30 Oct~July 25em DYl 10-12kg Ni14, P12 Sprinkler 450
Maize 10 Apr~Sep. T5x22cm 5-7Tkg Ni71. PLO Furcow 450
Sugar beet 40 Mar,~Nov. T5x25cm 250-300 g N40, 720 Furrow 6,500
Putatoes 10 Mar-Apr~Scp. §0x25¢cm 200~270 kg NI3,F1LKS Furrow 3,500
Alfatfa 3 May-Sep. Broadeast 3-4%g N, Pi2 Sprinklee 3,500
Garlic 24 Mar.~July 30xi0cm 160~200kg  NI2,PI0, K5 Furrow 900
Tota! Area 117 ha

Soy Bean(2™ crop) 24 July-Ocl. £0cnt Dridl 6~10kg Né, PLO Fresh matter 2,500

7)  Ouzdenk Project Arca (River Watcs, Pipeline Sprinkler & Furrow)

Sugar beel, dry bean and potatoes are sclected to introduce in the project arca
considering the natural condition and experiences of farmers. Barley is now cultivated in many
area but it is panted in non-irrigated arca because of low benefit and high tolerant to drought.
Alfalfa is introduced in the area as the arca arc breeding a large number of livestock, Tomatoes

is also selected as a beneficial crap by irrigation. Fallow are converted to planted arca of
beneticial crops.

Crops waosrd Croppi'ng Season Ridge & 151 Sowing Rate Fetitization Trrigation Target Yicld
Area (ha) ‘ Distance : (kede) Methods (kgideo)

Wheat 31 Oct~July 25¢m Driil 0~12kg NE4, PlO Sprinkler 500
Dry Bean 19 Apr.~Sep. 60x20cm ST N8, P12 Sprinkier 250
Sugar beet 31 May-Nov. 5x25cm 250-300g N40, P22 Farrow 5500
Potatoes 19 Mar~Aug. 60x25cm 200~270kg NI4,Pi0 Furmow 3,500
Alfalfa i3 May~Sep. Broadcast 3-4kg N8, PLO Sprinkler 4,000
Tomatoes 13 Ape-May~Sep, 75x40cm 3330 plants N20, P11, KS Furrow 5,000
Total Asca 126 ha

8)  Aslanlar project Area (Ground Water, Pipeline Drip)

The area have a favored natural and sociat condition to cultivate crops and grape. Fruit
vegelables are also staple crops in the arca. So, these fruit and vegetabies are selected as the
main crops in the project arca. Wheat is also planted in the area but it will be planted without
irrigation, because of the plentilul rainfall in winter and insullicient irrigation water in summer
Season.

Crops Proposed Cropping Season Ridge & Hitl Sowing Rate Ferilization Irrigation Farget Yield
Area (ha) Distance {ka/dec) Methods {kg'dcc)

Wheat 3l Nov.~Jun.-Jul. 25w Drill 10-12 kg NI2, P10 No-imig. 290
Water Meloa 25 Apr. Aug.-Sep. 150x120cm 560 plants N15, P10 Brip 4,000
Egg Plants 28 Mar-Apr.-Aug-Scp.  100x&0cm 1,670 plants N20, P11, K7 Drip 3,000
Pepper 55 Mar.-Apr.~Avg.-Sep. T5x300m 4,500 plants NI, Pl2 Drip 1,300
Tomatoes L3 Mar-Apr-Avg-Sep.  Sxikm  3300plants  NI8,PIO K7 Drip 5,500
Grape 125 Homvestin Aug-Sep.  8mxZm 63tes  NPK12eachDrp 2000
Total Area 250 ha
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9)  lyaskoy Project Arca (Rivcr-Wa_tcr, Pipcline Sprinkler & Drip)

Apple and Peach are selected to introduce in'the irrigation arca. These (wo fruit trees are
special fruit trees in the arca and farmers have much expericnees to cultivate the trees. Small
arcas of wheat and suntlower are also introduced as the rotational crops in winter and summer
scason. Barley and oats are now planted in the arca as forage crops for livestock, bul they will
be planted in non-irrigated area.

Cow dung and compost arc uscd to improve the soil fertility in the arca.

Crops Proposed Cropping Season Ridge & 1011 Sowing Rate Fenitization Irrigation Target Yield
Area (ha) Distance (kgideq) Methods (kg/des)
Wheat H Oct~July 25¢m Dridl 10-12 kg NIs, P13 Sprinkler 450
Sunflower 11 Apr~Sep 7F5x25cm 1.5-2%g Ni2, P8 Spriakler 200
Apple 43 1farvest in S¢p. EmxEm 16 lrees M15, Pi2 K10 Drip 2000
Peach 13 Harvest in Jun-July Gmx6m 28 trees Ni6, P10, X10 Prip 1,200
Tolat Area 108 ba '

10} K.Karistiran Project Arca {Ground Water, Pipcline Sprinkler)

As the arca have a favored natural and social condition to cultivate crops, so, the planted
arca of wheal and sunflower are reduced and planted areas of sugar beet and fruit vegetables
arc enlarged expecting the higher benefit. These crops, alfalla and fruit vegetables will be
planted under rotational cropping system.

. [} H . .

Crops Proposed Cropping Scason Ridge & Il Sowing Rate Fertilization Yrigation Target Yield

Area (ha) Distance (kg/dec) Methods (kg/dec)
Wheat 18 Oct.~July 250m Dot 1012 kg N4, Pi2 Sprinl;'.lﬂ 450
Sugar beet 36 Mar.~Nov. T5x25cm 230-300 g N40, P20 Furrow 6,500
Sunflower 12 Apr.~Sep. T5%25cm 1.5-2kg Ni12, P8 Sprinkler 250
AMalfa 6 May-~Sep. Broadeasting 3-4kg N3, P12 Sprinkler 4,000
Water Melon 12 Apr-May~Aug-Sep 150x120¢m 535 placts N1§, P11 Furrow 4,000
Melon 12 Apr-May-Aug-Scp 150x100wmn 667 plants NIT,. P Furrow 2,000
Feg Plants 8 Apr-May-Aug-Sep 100x60cm 1670 plants  N23,Pi2, K8 Furrow 3,000
Pepper 8 Apr-May~Aug-Scp T3x30cm 4,500 plants N17,Pi2 Furrow 1300
Tomaioes 3 Apr-May-Aug-Sep 75 x40cm 3.300plsats N20,P12,K8 Furrow 4.500
Total Area 120 ha

(2) Farming Types in the Arca

Farming types in the project areas change by the cropping and livestock breeding plans.
The biggest change is the convession [rom winter cereal type to ficld crops type combincd
vegetables and fruit trees and licld crops types combined livestock breeding. The farm
houscholds of winter cereal type cullivate mainly winter cercals, but the farm households of
vegelables and fruit trces lypes cultivate summer vegetables and fruit trees under irrigated
conditions joining with the cultivation of ticld crops. The farm houscholds of [ield crops plus
livestock breeding type will breed livestock combining with crop cullivation under matter cycle
between crop and livestock production. |

Farm sizc arc different by the area. Farmers in Urunlu and Camlibel have comparatively
targe cultivation arca under mechanization of Tarming. On the contrary, those of llyaskoy and
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Kalesekisi have comparatively small cultivation arca and the larming are more intensive ones
than the former.

The main farming types in the project arca is shown in Table 2.1.14,

. ) .
y X tay, .

Ptoject Areas %% of farmers by size (%) : Main farming types
Hacitar 5-20 dee. 26%,  20-50 dec. 56% Compound 1ype by Cereals + Livestock
Urunln 20-56 dec. 51%,  50-200 dec, 49% Cercals + Livestock, Cereals + Vegelables
Kalesekisi 1-10 dec. 70%, 10-50 dec. 30% Retail + Fruit trees lypes

Camlibel 1-30 dec. 38%, 50-200 dec. 62% Cercals + Livestock, Cercals + Vegetables
Kozluk '§.20 dec. 55%, 20-200 dec. 45% Hazelnuts, Hazelauts + Livestock

Kuskara 20-50 dec. 14%, 50-200 dec. 36% Cereals + Indust, Crops, Cereals + Livestock,
Ozdenk 1-50 dec. 56%,  50-200 dee. 43% Cereals + Indust. Crops, Cereals + Livestock
Aslanlar 1-10 dec. 46%, 10-50 dec. 54% Grape, Vegetables + Livestock

liyaskoy 1-10 dec. 53%, 10-50dec. 47% Cereals + Fruit trees,

. _ , Cereals + Fruit {rees +Hiivestock

K.Karisliran 1-10 dee. 42%,  10-100 dec. 58% Indust. + Vegetables, Viegelables + Livestock

Notes) tdec. is 10 are.

(3) Improvement of Soit Fertility

The results of soil analysis by the study team show that the soil in the sea coasl plain are
relatively rich and fertile, but the soil in the Ceniral Anatolia and mountain side in Ilyaskoy and
Kalesekisi are celatively poor on the whole.

Irrigation facilitics supply water for the growth ol crop, but it does not promise the high
production if the soil fertility is not improved.

Supply of compost and organic maller to soil is very important and usclul to improve the
soil fertility in the study area. As the study area have been bred so many beef cattle and milk
cow, so, farmers can produce a lot of good compost from the excrement of cattle. Soil can bc
fertilized by the return of compost into soil.

Some soiling crops such as soy bean and cow vetch are also very useful to improve the
soil fertility. They arc cultivated in the field after harvesting the main crops and also can usc for
soiling crops of cattle and residuc can be plowed into soil to improve the soil.

On the agricultural chemicals, some kinds of insceticides and herbicides are used for many
crops, though the fungicides are little used as shown in Tablel.3.4. In these chemicals, some
kinds of the poisonous are included, and arc apprehended to have some aflection to the
environment. So, it is necessary to usc the natural enemy, rotational cropping system and inter
tillage for the controls of insects and weed.

(4) Target Yiclds

Target yield of cach crop in cach study arca after projects are shown in former tables
which show the cropping plan. The target yiclds in the table are derived mainly from the results
of examinations in the Institutes of GDRS in regions and the soil and climatic conditions in the
areas.
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2.1.4 Livestock Breeding Plan
(1) Selection of High Productive Livestock

The demands of meat and other livestock products by people are increasing now by the
advancement of lite quality. Meal production in Turkey is now insufficient 10 satisfy the
demand of people, and some of them arc imported from other countries. So, the government
ar¢ conducting - many devclopment plans of livestock produciion recognizing that the
development of livestock preduction is onc of the most important policies of agricultural
development in the country. |

As is shown in Table 1.3.7, many beef cattle and milk cow are b'r_cd in the study arcas.
They bring nutritive products and economic benefits to farmers in the areas.

However, productivity of livestock production are still in low level in general. For
cxample, milk production by cow are only 1,000 to 1,500kg per head per year in domestic
varieties, though those of 1mprovcd varietics are comparatively in high level. Seleclion of good
dairy cow by their milking ability is the first priority for livestock breeding plan. This is quite
same in beefl cattle. Selection of beef cattle by productivilty is also important. Artilicial
insemination of cattle and dairy cow used high productive bull are cffective means for the
improvement of ability of cattle.

Improvement of productivity of dairy cow and beef catile are more important than the
increasing of the heads of cattle.

(2) Concentration of Livestock Breeding Pen

Mosl of the livestock are bred in the yard of individual farm houschold, cow dung and
dirty litter are piled in the yard of individual farm house. Breeding in the individual farm house
is convenicnl for farmers to manage the cattle. However, it is not good way to treat the
excrement of cattle and is not healthtul for both people and caitle.

In the project, one model will be shown in Camilibel projeet arca (Tokat province). This is
the movement of breeding pen of dairy cow and beef cattle from the individual farm houscholds
and concentration of livestock breeding pen 10 the outside of living houses (In the project, only
yard {or concentrated pen will be prepared).

The movement and concentration of breeding pen from the individual farm houschold
have following cllccts both people and cattle.

(a) Sanitary condition in the farm house by the excrement of cattle are improved.

(b) It beecome casy 1o treal the excrement, and composl made from excrement will be turn to
ficld increasingtly.

{c) It become casy to collect and seli the milk.
{d) h bccomc'casy to feed and also become casy 1o pravide the concentrated feed.

(¢} 1t become casy lo grasp the milk productivity and the gains of weight of cattle.
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Milk productivily in the study arcas arc proposcd to increase as shown in Table 2.1.15 by
upper plans such as the selection of cow, dillusion of artificial insemination and concentration
of breeding pen.

Table 2,1.15 _Milk Production Plan in the Seven Project Arca (Unil; ke/head/ycar)

Projeci_Area Hacilar Canlibel Kozluk Kuskara  Aslanlar  llyaskoy K.Karistiran
No. of milk cow S00 200 300 200 250 250 455
Existing Production 4,000 1,500 3,000 1,000 3,300 3,150 4,200 (1,000)
Proposed Production 4,800 4,000 4,500 4,000 4,500 4,500 4,800

(3) Forage _Productio‘n Plan

Both dairy cow and becf cattlic require 2.5-3% of dry matter of their body weight to
support their life and produce the milk and meat with other nutrients such as total digestive
nutricnts (TDN) and digestive crude protein (DCP). Supplying 2% of dry matter of their body
weight from forage, it is necessary to supply about 3,000kg of forage per year per head.
However, production of forage crops are not sufficient to satisfy the demand of cattle in the
area as shown in Table C-29.

1t is necessary 1o increase the production of forage crops, bul more beneficial crops are
planned to introduce in the irrigation arca except alfalfa. Therefore, production plans of forage
crops are proposcd in non-irrigated arca in the villages.

Table 2.1.16 shows the yicld, breeding capacity and areas of forage crops necessary (o
the cattle. Forage production in the arcas should be planned with reference to this table.

[y .‘

o D DI 2E 0D [ ]

Crops & parts Yicld (kg/ha) Breeding Capacitly (head/ba) Area for a head {ha)

Wheat straw 2,000 0.67 1.50
Whole crop of barley 5,000 1.67 0.60
Maize leaf & stem 4,000 1.33 Q.75
Rice straw 4,000 133 0.75
Pulses feaves & stem 1,500 0.50 200
Sugar beet leaves 2,000 0.67 1.50
Sugar beet lees 8,000 2.67 0.375
Alflalfa (hay) 8,000 2.67 0.375

Production of forage crops for beef cattle and dairy cow arc not suflicicntly supplied
especially in winter. Therefore, with the forage crops production plans, plans for utilization of
by-praducts of crop praduction should be prepared. Some by-products such as straw of wheat,
stem of maize and leaves of sugar beet are good roughage for caitle. These roughage must be
collected and stored for feed especially in winter.

4 Utilization of Excrement of Livestock

The excrement of livestock are piled in the outside of the cottage and living house in
many arca. These piles pollute neighboring circumstances. The excrement of livestack and cow
dung of each collage should be piled apart from living house, and be concentrated in one
cxcrement treating cotfage to make neighboring circumslance heallthy and to make good
compost.
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Making the concentrated excrement freating cottage nceds the financial support, So, in
the project, constructing the concrete frame and collecting pond of urine and dirly water arc
proposed. It makes pollution problem solve and make casy to utitize the compost and good
organic matter which arc made from excrement of livestock for the improvement of soil fertility
of the ficld. ' '

An example of the quantity of compost made from cow dung and litter is shown in Table
2.117.

Livestock Body Wt. Dung Urine Litter Water added  Fresh compost  Fermented compdst
Callle aso $,000 3,100 1,500 3,800 16,600 7,500 - 11,200
Calf 225 4,500 1,400 1,100 2,200 9,300 4,500- 6,000

Notes) Souree : Agricultural Cyclopedia, Japan 1983,

(5) Development of Sustainable Agricﬁlturc

By the irrigation projects, yiclds of crops will increase fargely. Howcves, to sustain the
high yields for long years under irrigated condition is very difticult, because crops absorb soil
nutrients, and the rate of absorplion are higher in higher yielding crops. 11 is necessary to supply
the nutricats into soil to sustain the higher yield under irrigated conditions. Utilization
fermented compost which arc made from the excrement of livestock are very useful and
incxpensive ways to supply the nutricnts to crops and to improve the soil fertility.

Figure of the sustainable agriculturc bascd on the matter cycle between crop and livestock
production is shown in Fig. 2.1.1. This is also said to have a big role 1o solve the saline problem
which may occur in irrigation field. The sustainable agriculture bascd on the matter cycle is the
most recommendable ways in irrigated agriculture.

Utilization
Crop Production by Livestock Livestock Production
Scll «<+— Main Products > Main Products  —}—> Scll
By-Products  —— Excrement
/
Absorption Application
by Crops Decomposition by / to Soil
Micro-organism
in Soil
Figure 2 1.1 Abstracted Figure of Sustainable Agricullure Based on the Matter Cycle

2.1.5 Marketing Plan

"The principle of markcling agricultural products lics in supply response (o demand, hence
the production plan should always consider firm oulput channels available or accessible to
producers. One should keep in mind that the products for which market outlets are guaranteed
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by stable demiind from processing Factories or by state purchase through the price supporting

-system, though price levels and behavior of paymicnt are nat necessarily satishiable to Tarmers.
Cash crops like vegetables and fruils scem 1o be more profitable, but their prices arc highly
volatile and their outlet is not always promiscd, whereas production costs are expensive, To
avoid these risks, crop diversification is usclul but in turn it is detrimental to the pursuit of scale
merit of production. Marketing includes not only mere sale, but also packaging, storage and
processing of farm products thal have very important aspects for planning luture markeling
plan.

Al the same time, just as the result of farm interview survey shows, majority of
interviewed farmers think it necessary and worthwhile to create their own sales cooperative to
get free [rom vicious circle of borrowing fund from brokers and selling cheap to them. Such
organization can help strengthen farmers’ bargaining power towards free markets, though it
requires to secure trustiul trading partners in urban marketing centers. It is another matier that
Turkish farmers arc not used to such group formation and sustaining group activitics
harmoniously for years, for in one of the project sites a sales cooperative was once established
but it could not tast long because cnough amount of mitk was not collected to it against
middlemen’s clevercr way of collection.

Radical innovation for markeling systems and channels needs a long time where
fragmental reform would not be valid bul a state-wide revolutionary improvement can mceet its
modernization. This is equal to say that gradual, phased development is required to change
current systcms into rational and efticicnt channels with relevant investment to logistic facilitics
like storage houscs, auction yards, marketing intelligence centers and packaging, transporting
and other systems. Trying to improve producers’ bargaining capacity for their advantageous
sale of produccd commodities, the following can be suggesied, and a project-wise marketing
plan for major producls is tabulated as below.

+ To make more use of Tarim Kredi Koop. for buying inputs,
+ To scll more products to TMO and other public or parastatal marketing agencics,
* To reduce sale to middlemen, or to casually visiting brokers,

* To save a part of sales profit for establishing public grading and packaging centers in the
casc of perishable commodity production.

‘ Plan by Project

Cereals Sugarbeel Vegelables Fruits Potatocs ctc.
Hacilar Wheat $50TtoT.M.O § 11,2007 to nearby mifl | 3,200T 1o urbsn magt.
Urfinlu Wheat 630TioT.MO | 9.100T to nearby mill melon 600T 1o citics | 2.450T urban detivery
Karesckisi " nol produced SOOT sold 10 brokers
Camlibel chiclly selfconsumed | 24.350T to nearby mill | 2,400T to urbun mert grepe LABOT, brokers | 2,4607T urban delivery
Korhuk chiefly seff-consumod ' 4,400T 10 urban mart. } 1wl S00T to pro coop.
Kuskara chiefly self-consymed | 26007 1o nearby mill | - 24007 urban delivery
Ozdenk chiefly self-comsuched | 1,700T to millin Barsa | 650T to urban mant 670T for urban mart.
Aslanlar chiefly self-consumed ' 2480 ourban mart, | erpe2 ,5001‘ tocities | watermelon §000T?
Ilyaskdy <hiefly self-copsumed peach 1,380T to cities
K.Karistiran| chiefy self-consumed | 2,340T to nearby miil | 7207 to usbaa mant | watermelon 9607 d.o.

Note : as fo urban marketing, project siles as indicated above are localed in peri-urban areas, products in Hacilar can be
delivered to Akara, Urunlu to Konya, Kozluk to Samsun, Oudenk to Bursa, Aslantar to Ezmir, K Karistiran 1o Istanbul,
within one- or iwo-hours reach from the loading points to urban mart (=markets). * ; 1o urban mart.
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Following tables indicate per capita consumption of the products planned to supply from
the priority project sites to urban marketing centers, and per-cent share of cnvisaged supply on
the total ¢stimated consumption in 2005, or maturing stage of production in the projects. As to
supply of sugar-beet, the planned supply coniorms with the currently pursucd policy of national
food sccurity and exporl demand.

Wmmmmmsmwfmmmu
unit : kgfcapitafyear, 1,000 ton and %
Kind of Foods 1984 | 1992 1 1996 12005 Proj.! increment linc domesticdd inc. expostd. Jshare of supply
Grains and Pulses | 211.5] 2963 27291 3498 +51.2 3,502 17 .

WWheat | 20007 28141 24601 3128 | 4402 3096 {1 | 003%

: d 3869 22: 4 0.0 ‘ 38
. Pulses Lo d9E 801 2490 328 1 W10 1368
ofotal Froits! L 10451 17641 121.15 1777 3 363 1 1229 %
Cirus . |"y84) 2891 242{ 32 15.1 33l
Grapes B0 673] 492] 693 1 w240 | 783
Nutsandothers | 6103 8023 67.7] 756 #7218

L Vegerbles® 1 a0 15ss] 1797) 2445 1 4599 s

.. Tota] Meat 218] 218! 2361 256 | 413
i 14651 12941 1451 __+69
1.6 80! _105 20
Crude. bugar 259 2.2 34.9 41.8 +6 1 769 96 0.90%%

Note : inc. = increment d. = demand, perishables include marketing loss. population growth rate assumed at 1.68%,
Left columns up to increment have kg/person as unit,
Source : General statistics by MARA, but estimation was made by the Sludy Team.

As indicated in these tablcs, planned quantities to be supplied from the proposed projects
never exceeds 2% of the total estimated increment in additional demand attributable to
population growth, expanded consumplion (induced by the improved living standard) and
export promotion forecast in 2005, the year of project maturity. This projcction is provided
assuming the uniform rate of population growth, 1.68%, but the rates for target market arcas
stay higher expansion, as shown in the following table.

In this context, population tends to concentrate into urban centers including six major
citics where perishable farm products are sold. The share of supply from the proposed projects
remains at less than 2 % of the projected consumption within these urban areas. 1t follows that
the proposed marketing quantitics lic in proper ranges suitable for ¢nsuring outlet and avoiding
excess or glut supply to the markets.

Table 2.1.20

unil 1 thousand person, thousand ton and %

Projected Consumption foreeast | Proposed supply from Percentage share of
Census Data . , , - i : } s er
population | in 2005 in vrban center prooosed projects supply in %
ciy | 1985 | 1990 | 1995 | 2005 | VBN 1 pruits | wubers | VBT | gruits | tober. | YSESN fruits | tuber
I B ables =2 | ables ables :

Ankara | 2,910 1 3,236 | 3649 [ 45761 897 | 664 | 220 | 66 | 79 | 25| 07 12 | 11
Konya | 1,560 | 3752|2015 | 2603 | sio| 372| 125} 00 11 | 25 |0 03 | 20
Samsun | 1,106 [ 1,061 [ 1,299 [ 1,514 | 207 220 73| 44 | os | 00|15 Jo2 | o

Bersa | 1324 | 1,596 | 2.016 1 2.070 | 602 | 445 | 147 | 00 | 00 | 24 [0 0 | 16

tmic } 2318 | 2,695 | 3170 14335 | 850 6207 208 00 | 00 {3s|0o |o {17

tstanbut | 5,843 | 7,196 | 8688 [12850 | 2520 [ 1,865} 617] 07 | 23| 00 [ 003|042 | o
Souree : the same as described in the foregoing table.
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2.1.6 Plan of Strengthening Agriculiural Supporting System

In paralle! with the implementation of the proposcd projects, necessily arises in mobilizing
existing framework of farmers supporting system for cfficient use of newly consolidated
facilities. Hence, a plan is proposed herewith to support farmers, making use of already existing
MARA extension system because GDRS does not have ifs own technical diffusion system,
starting from analysis of currcat situation and issucs, to the trial to solve these. In addition, as
far as improvement in technical level of irrigalion practices, it is proposed to establish a unit
inside GDRS responsible for technical diffusion of advanced irrigation practices, and a plan of
extension activities is suggested in liaisor and comact with operation and maintenance task
force.

(1) Beiter Moblhzauon of Existing System

Currently cx1slmg extension system by MARA consists of GDDAP as headquarters and
its subordinate networks, provincia) unit for farmers training belonging to agricultural
deparlment, extension centers of districts (TYM) and village tcchnicians (VGT). These
nelworks have remained mostly idle due to insufficient budget for mobilization and visiting,
reluctant atlitude of farmers 10 leara somicthing new, while many farmers were found in Farm
Economy Survey who do not know the cxtension systems or even extension officers. Apart
from MARA system, another extension system has been run by the coopcrauvcs responsible for
the production and collection of price-supporied commoditics, engaged in diffusing essential
techniques in cropping such commodities. In this connection, staff of cooperalives are assigned
to extension business within their assigned territories and a mandate is given to them to solve
any issucs arising from cropping in their territorics. They have kept close contact with their
beneticiary farmers pursuing their task because they have a target and norm of collecting target
quantities of the commodily concerned. Accordingly, those who are employed in charge of this
task should identify firstly current status and details of project design, then seitle targets to
instruct beneficiaries and finally choose the best way and means of extending appropriate
techniques among beneliciarics 1o the ¢nd of diffusion.

(2) Closer Link among Extension Media

On-gmng system has a transter system in a way that any practical techniques cxploited in
research institutes can be transferred to grass-root farmers through provineial liaison
committecs. However, most probable performance has been limited within well-off farmers
who arc aware of issucs related to their owned cquipment and facilities. Radical solution of
thesc problems requires to elevale farmer’s awarcness lowards farming techniques and
background knowledge, in other words to start from farming curriculum. Judging from present
situation in which well-off as well as poor farmers must follow a rotation system with annually
different crops, it is proposcd as the best way that MARA extension stafl and technicians in
charge of the production of market-oriented price-supported commoditics are coordinately
extend diftusion activities in the same plots at the same time and date.

(3) Process and Means of Extension Aclivily

~ With a vicw to promoting extension of techniques in small scale irrigation projects, it is
advised to establish a liaison committce between the provincial extension units and provincial
GDRS oftice where the project details are presented and debating is sepeated until a sei of
concrete targets and tactics of technical diffusion arc decided. From this stage, technicians of
cooperatives in charge of price-supported commoditics should pariicipate in the provision of
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cxtension curricutum, reviewing how (o - deploy means of diffusion, from the sclection of
representative farmers who cooperate the extension program, installment of demo-farms, to
on-the-site training programs for bcnchciary farmers. Where water source for runmng demo-
farms becomes avaitable to the program prior to the completion of the project, it is desirable lo
make use of it to transfer nceded techniques to the beneliciaries. In regions where illitcracy
accounts for considerable rate, it is advised to take account thercof when provision is made for
extension programs, such as usc of colored brochure manuals now GDRS employs.

(4) Creation ofa Workshop inside GDRS

I is proposed to create an extension scrvice unit for bctlcr irrigation hrmmg in GDRS,
that oflers a set of programs for improving irrigated agricultuee through provincial GDRS
offices, in liaison with other organization campaigns among farmers. The programs aim at
diffusion of techniques direetly linked to irrigation techniques, for cxample how to properly usc,
repair and maintain on-farm equipment for irrigation, how to realize an cﬂlclcnl and equitable
usc of irrigation networks, application of rclevant irrigation methods by crop, how to utilize
irrigation water in multi-purpose way and so on, while they should accompany with ‘basic
lecture of farming know-how, including soil physws and crop-moisturc physiology. These
curricula can be incorporated into the training course provided in the above seclion 2) as a
component of extension course. In the established demo- farm, -advanced equipment and
facilitics for auto-irrigated farming are displayed for demonstrative purpose, where major targct
crops and varieties specificd to irrigation can be raised for the abservation among trainers trom
beneliciarics, and they are mobilized to participate measurement of ircigation ef¥ect, irrigation
cflicicncy and controlling measures of irrigation practices during their training coursc.

2.2 Irrigation and Drainage Plan

2.2.1 Water Requirement

Modificd Penman method gives reference crop evapotranspirations (ETo) as shown in
Table 2.2.1 below. The metcorological data referred to in calculating the ETo arc summarized
in Part 1F “1.1.2 Metcorology and Hydrology”. The tablc shows that maximum daily ETo shows
up in July, ranging between 4.07mm in Kozluk “and 6.28mm in Astanlar, and annval ETo
amounts to from 725mm in Kuskara to 1195mm in Aslanlar.

Yabla 2.2.1 Crop Reference Evapolransplration ETo , nm -

Projoct | Jan | Feb | Mar | Apt | May | Jun | Jul | 'Aug | Sep’| Ocl | Nov.| Dec Total | '~ Remarks
Hacitar 055 093] 1651 266] 376l 506] 588] 530 ‘363 2000 100|064 -1013]
Usuniy o051] os2] 1.42] 248] 34i] 432] 477] 397, 267 1.46] 075 o047] 825
Kalesekist 053] o079 143 2s7] 383] s03] ss7{ 5.12] 3s7] 195 o9esl obs] 975
Camiibel o004] 127 2147] 347] 385 472 5.01] 483]. 363|206 120]: 000 1032 :
Kozluk 108 1240 1.40] 205 285 391l 407] 3s9] 269] 170! 128 1.13] 829]
|€uskara 0.44) 073] 127 2.11| a.09] 379] 415 366] 230] 124] os4] 041] 728}
Ozdenk 066] 1.01] t7i] 2730 a73 472) 5.40] 473 3200 1.76] 101]  o86] 956
Aslantar 1.49] 165] 223] 3.48] 451 sss| so28| 538 4000 2320 1.43] 113} 1195
Iyaskoy o0eo] oosl 1571 232l 333t 4036 459] 447 293] 1.74] 108] o09s] s83
K. Karistiran 060] o000l 147l 251 3soi 487] 500 447] 3011 1.67] 085] 055] 898

Note: Figures in months are in mm/day, and tolals in mm.

Table 2.2,2 describes the crop coellicients (Kc) correspondent 1o the crops to be
introduced in the projects. These tigures are from those such as “rTURKIYE'DE SULANAN
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BITKILERIN SU TUKETIMLER! REHBERI, Ankara 19827, experimental data practiced by
GDRS related institutes, and FAO lrrigation and Drainage Paper No.24.

' Table 2.2.2 Crop CoeHiclenl Ko

Ciops 1st 1 2nd | 3rd | 4th | . 5th | 6th | 7th | 8th | $th | 10th Remarka
Wheal 037 |oss | oo | 120] 121 | 125] 1381 1.45] 1.05 | 0.36 | Stating at October
Maize - Jose | osolosljogz|oss
Paddy 241 | 235|287 | 281 | 214
Sugarbeel 04s| 048 | 135|125 125] 122 | 1.00
Sunflower os0l031]038] 1148 | 043|032
Vegelables o027 | 16| 124 | 1.19 | 0.08 ] 067
Dry Bean 068 | 1.09| 094 070 | 061
Fresh bean 062 ] 0700811088079 | 065
Soy Bean 060 | 0.98 | 0.80 | 065 As second crop
Cow Vetch 075 | 0oa | 04| - As second ¢rop
Polato 037 | 061 | 0911 092 090070
Garlic 046 | 0.77 | 082 | 087 | 076
Cherry 060 | 067 | 079 | 080 ] 080 | 051 | 0.28 Starting at April
Apple 105 j008 o098 )1.28|1.09]|085] 048 Starting at April
Peach 085 | 080 | 080 | 084 | 0.82 | 037 jO27 Slasting at April
Hazelrut 042 | 070 | 065 | 1.08 § 065 | 0.60 Starting at April
Vineyard 030|065 ]|075]090]|075]070] 0.40 Starting at March
Atfaifa 087 | 066|096 | 094 | 0.78] 082 Starting al May

In estimating net water requirement, this Study considers effective rainfall that can be
consumed by crops. The following three tables show effective rainfalls calculated based on
USBR method, with different probabitities of PS0%, P80% and P90%. The probabilitics were
cstimated by Log-Pearson Type 111 distribution, and the P0% eftective rainfall is to be taken in
designing the irrigation system capacity:

Fable 2.2.3 Effeclive Ralnfall by USHER. ity 50%
Project |Jan]Feb| Mari Api | May Jun| Jul FAug | Sep| Oct j Nov | Dec| Totad | Remarks

Hacilar 41] 35| sal 44| 45| 26l of 6] 15} 26| 33l 47 260
Uruniu 30| 27| 28] sl 31 17l 4] 2 e 22{ 25| 32| 253
Kalesekisi oa]. 70] 84| s7] 70l 32] e} 1| 19| 46] 69 100] 699
Camlibed as] a2] 29| 4a] s2] agl- 5] 4] 151 22| 29| 43] 363
Kozluk so] 78] 71|l 6ol 46f s7] s8] 751 e8] o4] 98] 96] 877
Kuskara 28] 27] oof 44] et| s7| 27| 25| 23] 82| 28] 30| 42
Ozdenk a0l 22| as| ssl 37 23] 1] 14| 2] 28] 30| 42} 335
Astantar os] 72] e1] 41| 29| of 3] 1} 1] 37 7o} 103) 533
ityaskoy 72] e2] se| 44| 36 34l 22 22] 44] e5] &7] 86 610
I« Keristiran 56| 44l as] 4o] 4i] 4] 23] 5| 24] a7] e5] &3] s05

Jahle 2.2.4 Effective Ralnfall by USAR Method under Prababllity 80%
Project | Jan [ Feb | Mar| Apr [May] Jun | Juf [Aug [ Sep | Oct | Nov| Occl Totsl | Remarks

Hacilar “a6] 30) ao] 28] 39 23] 8| sl 3] e3) 29 41} 315
 TETEE oal 220 21 o5 5] w4l 3] o] ] 18] 28l 28] 208
Iatesekisi “s1] ea] 72| 74| so| 27 5| ef 1e] 38| s8 87| 594
{Camiibet 30l 271 o3) 4s] 4s] 33] 4] 3| i3] 18] 24] 35 =08
[Koztuke 71| es] &3] 521 40 50] es] eol 84| 89| 88 77V
Kuskava 241 za| 25] o8] s3] 4ol 24] 21] 19| 27] 24f o8] 355

- [Ozdenk ast 28l 3ol 31t 320 19] o] ‘@ 10] 24] 26] 36 290
Aslantar a4l o3l 51| 34l 24] 7] 2l 4l o] 31| w9 90 454
iiyaskoy ea| 54| 49| @8] a1} 2of 1e] 19| as| s7| s8] 76| 532
K. Karistisan as|l 38f 28] 33] 35] 35| 200 2] 21] eo| ssl s4p 430
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Tabla 2.2.5 Etfective Ralnfali by USBR Melhod under Probability 90%

Project | Jan]FebjMar| Apr | May|Jun| Jul Aug| Sep| Oct [ Nov[Dec] Total | Remarks
Hacitey a3 2el 28] el 37l 26] o] sf 2] 21} o7l s8] 295
Uruniy 22| 20] 20l 23] 23] 12l 3] 2] 4] 7] 19| 24] 188
Kalesekist 74] 61] 6] 68 54 24f 0 sl 8] 14} a4] 53] 80] 540
Camiibel 27] "25] @0l a7l 40| 3ol 4] a3l 1] s} 22] 33)- 278
Kok 671 s2] sal 49] 37| 48] 47] e2| 56] 79) 83| 81| 726
{Kuskara 22] 21] 23| as| a5 8] 22| 20] 18] 25) 22 24} 329
Ozdenk 32] 26] o8] 20| 2] 18] &l 8| o] 23] 24] 34| 268
Astanlar 771 56! a7l =il 22| 7] 2] 1] 8] 28] sS4} 84] 418
iyashoy sl s50] 48] 35| 20] 27| 18t 18] 35| 53| 55| Vol 497
. Kavistiran 4a] 351 as| a1l 32| 82l 18] 111 o] a7i 51| sof 3%

Gross water rcqmrcmcnls are the amounts thal are required for the projects. Thosc arc
estimated taking into consideration project irrigation efficicncics. The efticiencies, to be applied

to the projects, are proposed as below with reference to the oncs mentioned in PART { “5.23
trrigation Efficiencics™ '

Project - System Efticlency | . Remarks
il Pump—? Pipeline—2>Sorinkles 0,68 P.R;0.70

Urunlu W ell->Pipeting>Sprinkier 0.71
Kalesekis! Pump—*Pipeline/open > Drip 0.73
Camiibel Dam—>Canal—> Furtow 0.53
Kozluk \Weir->Canal-> Basin & Furrow 0.43 or 0.53 0.49 for Paddy
Kuskara Woll->Canal>Furrow - 053¢ :
Qzrdenk Dam-*Pipeline—>Sprinkler & Furrow 0.68 or 0,59 10.59 for Furtow
Aslaniar W el 3 Pipeline—>Drip 0.81 :
hyaskoy Dam—>Pipeling—>Sprinkies & Orip 0.68 or 0.77
¥ Karistiran W el Pipeline->Sorinkler 071

Tablc 2.2.7 below shows the crop water requirements with which the projects are to be
designed; G. Area means gross projecl area, N.I. Arca means nel irrigation area calculated with
reference to the Ratio of N/G, G. Req. means gross requirement for a project shown in litter per
sccond under 24 hours irrigation, Unit Req. means amount required per net lmgauon arca
under 24 hours irrigation, A. Req. means annual water requirement shown in MCM. Notilied is
that irrigation arcas for Ozdenk and llyaskoy projects are the original ones proposed by GDRS,
and to be revised in accordance with the reservoir operation study carried out in this latter part.

: ! . . -H

G.Area, | Nl Area, | Ratioof | G.Req., .| UnitReq., |A Req., MCM
Project ha ha NG vaate | vema | ipoty Remarks

Hacilar 580 522 0.90 ase| - oe82 . 3706

Urunhs 490 465 095 347 o747 . 3.308|Modified Cropping Paltern
Kalesekisi 233 210 0.50 153 0.729 C213

Camtibel 1438 1365 095 1041 0.762 12.164

Kozluk 610 550, 0.90 C 420 0.764 2.182;

Kuskara 130 117 0.90 7 0.607 0.718

Ozdenk 170 153 0.90 126 0.823 1.257, Tenra:‘.fve

Aslantar 263 250 0.95 192 0.767 1.778

lizaskoy 138 124 0.50 77| -~ 0617 0,666 Fentative

K. Karistiran 126 120 0.95 5] . 0794 0.852

Note: lrigation areas for Ozdenk and llyaskoy are to be revised with reference 1o the reservoir operation study.

The calculated amounts are compared, as shown below, to thosce relerred in GDRS
Planning Report. From the table, following arc pointed out:
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¢ Newly calculated gross requirement (G. Req.) in Us and unit requirement (Unit Req.) in
I/s/N.A. arc smaller than those in GDRS report ¢xcept Aslanlar project. These are
because of: 1) the newly calculated ones are based on 24 hours operation while GDRS
oncs arc based on 16 to 22 hours operation, 2) introduction of sprinkler and drip
irrigation, 3) undertaking of cifective rainfall (P90%), and 4) weighted unit requirement
(irrigation module) considering crops with less water requircment, and

s Both dam projects, Ozdenk and Ilyaskoy, require more water than those cstimated in
GDRS report. Particulary, Ozdenk dam requires aboul 1.63 times of the originally

planncd by GDRS.
Table 2.2.8 ar
G, Req., |GDRS P.R.|UnitReq,| GORS] A Req, GDRS

Project | . rane vana | P Mc(m;go%) PR, Remarks
Hacilar 356 . 0682 - 3.706 . Pump
Uruniu 347 - 400 0747] 080 3.308 3.54} Groundwaler
Kaleseldst 153 210 0729] 1.00 1213 NA|Pump
Camlibel 1041 NA. 0.764] NA. 12.164 N.A |Lang consolidation
Koziuk 420 650 o764 1.8 3.182 NA IWelr
Kuskara 7 NA. 0607 NA 0718 N.AJLand Consenvation
Ozdenk 126 NA. 0823 NA 1.257 0.27[Dam
Astanlar 192 200 0757 080 1.778 1.61{Groundwater
thyaskoy 77 156 0617 143 0.655 0.61|Dam
K. Karistiran 95 120! 0.794 1.00 0.852 0.81]Groundwaler

Taking above results into consideration, following measures are to be undertaken in this
Study:

» Aleng with introducing farm pond (regulating pond), 24 hours operation for main supply
system can be realized, thus the newly calculated unit requirements are to be undertaken
as long as it is possible to introduce farm pond,

¢ For the groundwater projects, no change of the irrigation area is made since the projects
had atready formed Irrigation Cooperative and they already started or are to start soon
the amortization concerning DSI construction work. Although newly calculated
requircments are smaller than those originally planned, the application to the farm would
be almost same as GDRS oncs under the condition of 18 to 20 hours operation (basically
no farm pond is to be introduced in groundwater project),

s For Kalesckisi project, though there is a possibility of enlarging irrigation area, same arca
of net 210ha is underiaken with 153Ys design gross requircment instead of 210Vs applicd
in GDRS report. This is because no river runoff measurement has been done, thus this
makes some safety factor, and

* For the dam projects, either irrigation arca or reservoir capacily or the both shall be
changed (most probably irrigation arca to be reduced). This is particlarly required for
Ozdenk dam.

2.2.2 Waler Resources |
(1) Hacitar Project (Pump Trrigation)

The water source is Kapulukaya dam that was opened in 1989 for the original purpose of
hydro-power and domestic water. The mean annual flow into the dam is 2700 MCM. The
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reservoir's tolal capacity is 282 MCM, and now the allocaled water amount for GDRS
irrigation projects including this Hacilar project is 25 MCM annually. The water requirement
tor Hacilar project was cstimated at 3.7 MCM with probability 90%, and this constitutes about
15% of the total allocated 25 MCM.

(2)  Urunlu Project (Groundwater)

The watcr source of Urunlu project is 8 wells, which were opened by DSI in 1996 and
1997. The well characteristics are: yicld of 50/s each, depth of 150m cach, average static level
of 10m, and average dynamic level of 20m. The villagers had started the irrigation already, and
there has not been noliceable groundwater table getting down so far.

(3) Kalesckisi Project (Pump Irrigation)

This project takes water from Kirkok River by means of pump. Ne flow measurement has
been conducted, and the original design intake volume of 210)/sec was decided on basis of
physical observation and hearings to the villagers. New design intake is now 153Vs based on the
study above, and the flow apparently surpasses the design volume even during dry season since
it comes from Karst: geological formation that gives relatively stable discharge, While,
maximum discharge usually shows up in April, lowing with a depth ¢ 0.7 to 1.0m according to
the villagers. Though the design volume could be secured with reference to the obscrvation,
runcitl measurement should be done before the detail design has started.

(4) Camlibel Projccl {Land Consolid.alion)

The water source of this project is Guzelee dam, and is to irrigate total Jand of 4337ha.
The dam is now under implementation: and expected to complete in 1999. The reservoir
capacity is 34.68 MCM, of which 33.24 MCM is the usable (available) volume. The catchment
arca of this dam is 102.50 km? and the annual average runoff was estimated at 23.62 MCM.

{5) Kozluk Project (Weir Irrigation)

Found arc several rivers, located nearby the project arca, such as Akcay, Kuru,
Findikpinar, Hai, Unal, and Elmolik. Only Akcay River flows throughout year among these
rivers. The river had been conducted runoff measurement by GDRS belween 1978 and 1992 as
described in PART It “1.1.2 Meteorology and Hydrology”. The original project design intake
volume is 650)/s. This was decided with reference to the ftows observed in July which requires
peak irrigation water. The minimum runoff in July was 850/s, and after taking 6S0Vs for the
project, the balance of 2001/s was 1o be released to downstream with reference to the original
GDRS design. Whilc, referring to the study above, the design intake could be 496)/s under the
condition of 24hours operation tor main system and with the cropping pattern proposed in this
study.

(6) Kuskara Project (Land Conscrvation)

There are two wells which are the source of the irrigation water. Those yiclds arc 50Vs
and 45Vs, both of which irrigatc about 80ha present farm to which land conservation project is
te be introduced. The wells are located just beside a river flowing near the village. The depth of
the wells is about 10m only and the groundwater comes from the river deposit.
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{7) Ozdenk Project {(Dam)
1) - Probable Runoff Yicld

" Three slal:ons rainfall data, such as Mlhallccnk Alpu, and Gokeckaya, can be referred in
deeiding prospective rescrvoir capacity. Employing M. Ture method in estimating runoft from
rainfall, following Table 2.2.9 shows the probable runoffs catculated with Log-Pearson
distribution for the first two stations and normal distribution for Gokeckaya (Gokceekaya results
taken from GDRS Supplemental Hydrological Report in 1996). With reference to the
probability P80% and P90%, Mihaliccik data could yicld 0.8 to 0.9 MCM annually, Alpu data
0.2 to 0.3 MCM only, and Gokeckaya data 0.3 to 0.4 MCM. With the probability of P50%, 1.3,
0.5, 0.7 MCM annually could be yielded rcspccuvcly

muﬁmmmmmmmﬁuomummm

| Station Dist'nc | Eleva. | Pro.% Rainmm Percol'n Runo", mm | Runoff Remarks

Mihaliccik | 40km 1325m 50 5283 373.1 1483 1,277 MCM | Log distribution
80 456.7 3482 1085 | 0.935 MCM
90 4252 335.0 90.2 0.777 MCM

Alpu 23km | 765m £0 364.7 305.7 59.0 0.508 MCM | Log-distribution
80 3122 2758 36.6 0.315 MCM
90 287.5 255.7 27.8 0.236 MCM

Gokcekaya | 9km 352m 50 414.0 329.9 84.1 0.724 MCM | Froin 1996 GDRS reporl. |
80 3419 - 2332 48.7 0.419 MCM
90 304.2 2706 33.6 0.289 MCM

Dam Sits Okm 1349m Average Height

Note: "L™ in M. Turc formula is 504.1.

There is ane runofl measurement done between November of 1995 and May of 1996.
The runoft was 808,000m®, and comparing the results above indicates that the year was
probably wet year or at least could say wetter than probability 80% dry year according to the
Table 2.2.10 below. The table shows the rainfall at Alpu station recorded in 1995/96 and in the
period, during which the runoll measurement was conducted, and the probabilities calculated
(Mihaliccik station was closcd in 1993).

Table 2.2,10 Rainfall Probabitity at Alpu Stataln

Raln In 199596 P50% PBO% POO% Remarks
July - June 389.3 354.8 287.4 2132 Throughout year
Nov. - May 242.4 265.8 216.0 193.8 Rainy season only

GDRS Supplemental Hydrological Report indicatcs that Mihaticeik rainfall data could be
employed with reference to the topographic condition. Taking above into consideration, this
Study proposcs 0.8 MCM/ycar as the reservoir capacity, and with the capacily, jrrigable arca is
to be decided in this latter section.

Although there is a possibility 1o divert water from another catchment arca of 2.91kny’,
bordering on castern side of the main catchment arca, this Study does not deal with the
diversion. Since the runoff discharge estimated based on Mihaliccik station’s rainfall leaves
possibility of overestimation, the diversion runofi should be left at this planning stage and be
undertaken in case that runoft shortage of the main catchment arca arose.
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2)  Reservoir Operation

The original irrigation arca is 170ha, which was defined in the Planing Report ‘of GDRS.
As aforementioned in “Section 2.2.1 Water Requirement”, the 170ha will not be able 1o be
jrrigated wholly. To confirm this, an operation is conducted with an exceptional condition that
all runofls, cstimated based on Mihaliccik station, are storcd in the dam and no spilled-
discharge takes place:
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Figure 2.2.1 shows that after reaching the peak in 1969 thanks to the flood in the
preceding scveral years, the reservoir volume almost continuously becomes less and less,
suggesting difliculty to irrigate all thc170ha over many ycars.

Some case operations shall be done in order to decide irrigable area with 800,000cum
reservoir capacity. Following shows how many years water shortage had occurred with respect
to such irrigation arcas of 130, 135, 140, 145, and 150ha during the operation period of 36
years between 1957 and 1992: '

Table 2.2.11 Qperation Results with 800,000 cum Reservolr

irrigabie area Years of Shortage Remarks
130 ha 2 (2/36)
135 ha 5 (5/36)
140 ha {Net126) 7 (7/38) To underlake
145 ha 8 (8/36)
150 ha 8 (8/36)

This Study proposes 140ha (nct:140x0.9=126ha) irrigation area with the reservoir
capacity of 800,000CUM (including cvaporation and secpage losscs), and the dam operation is
shown below. With this design capacily, about 7 times water shortages could probably show up
in cvery 36 years.
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2} Reservoir Operation

The original irrigation area is 170ha, which was defined in the Planing Report of GDRS.
As alorementioned in “Section 2.2.1 Water Requirement”, the 170ha will not be able to be
irigated wholly. To contirm this, an operation is conducted with an exeeptional condition that
all runoifs, cstimated based on Mihaliceik station, are stored in the dam and no spilled-
discharge takes place:
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Figure 2.2.1 Reservolr Qperation Curve with All Runo!f Stored {A=170ha)

Figure 2.2.1 shows that after reaching the peak in 1969 thanks to the fload in the
preceding several years, the reservolr volume almost continuously becomes less and less,
suggesting difticulty to irrigate all thel70ha over many years.

Same case operations shall be done in order to decide irrigable arca with 800,000cum
reservoir capacity. Following shows how many years water shortage had occurred with respect
to such irrigation arcas of 130, 135, 140, 145, and 150ha during the operation period ot 36
years between 1957 and 1992

_ Table 2.2,11 Operation Results with 800,000 cum Reservolt

_1rrigable area Years of Shortage ____BRemarks
130 ha — 2{228) -
o 135ha | 5 (5/36) o
_ t4Dba(Net12g) At D Tounderiake
U - 1.} 8 {836) e I
150 ha 8 (B/36)

This Study proposes 140ha (net:140x0.9=126ha) irrigation arca with the reservoir
capacity of 800,000CUM (including evaporation and scepage losses), and the dam operation is
shown below. With this design capacity, about 7 times water shortages could prabably show up
in cvery 30 years.
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Figure 2.2.2 Reservolr Operation Curve with 140ha trrlgation Area

(8) Aslanlar Project (Groundwater)

Aslanlar project has 7 wells which are the source and were opencd in 1993 and 1994, and
the pumps of which were installed in 1994. ‘Those wells arc all located in north-western area of
the irrigation area and the yicld was provided for each well such as: 20/s for No.1 (45746),
201/s for No.2 (45745-B), 30Us for No.3 (35493), 10Vs for No.4 (45749), 50Vs for No. 5
(45748), 30Vs for No. 6 (26907), and 40/s for No. 7 (45747). The depth of the wells is 100m.
Those wells make the total yield of 200 Vs. The villagers had started the irrigation already, and
no noticeable groundwater table getting down has occurred so far. However, a groundwater
project area named Pamukyazi, lacated downstream from Aslanlar village, is now experiencing
groundwater table down. The pumps of Pamukyazi project are to be replaced from the vertical
shail to submergible type. Groundwaler monitoring should be carried out in order to maintain
sound groundwater table.

&) Hyaskoy Projcél {Dam)

The water source is Oracik river, and has no runoft discharge measurement. With the
latcsi rainfall data at Yaloba station (No0.660), the probable runofls, calculated by M. Turc
method with Log-Pearson disteibution tor rainfall, are as follows:

Jahle 2.2.12 Summary of Runoff Discl ed on Yaloba Statiens (C.A.=4.3sqkm)
| Station | Dist'ne | Eleva. | Pro.% alnmm Percol’'n | Runoff, mm RuncHf Remarks
Yalcba 17km 2m 50 7118 524.7 187.1 0.805 MCM | toqg-distribution
80 606.2 4820 1242 0.534 MCM | -do-
90 561.0 4605 100.5 0.432 MCM | -do-
ite okrn 280m Average height

Note: "L" in M. Turc formula is 734.034.

- According o practical application in Turkey, probability 80% runofl is usually taken into
consideration under such climatic condition under which Ilyaskoy is localed. The latcst
information given by GDRS was that the dam capacity was (o be 0.61 MCM, larger than P80%
runofi, with irrigable area of 138ha. This Study carrics out number of dam operations with
probable runoffs (rescrvoir capacitics) and irrigable arcas. Table 2.2.13 below shows the results
for which how many ycars of water shorlage had occurred against the operation period of 38
years between 1957 to 1994:
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Figure 2.2.2 Reservoir Operation Curve with 140ha Irrigation Asea

(8)  Aslanlar Project (Groundwater)

Astantar project has 7 wells which are the source and were opencd in 1993 and 1994, and
the pumps of which werce installed in 1994. Those wells are all located in north-western area of
the irrigation arca and the yield was provided for cach well such as: 20Us lor No.1 (45746),
201/ tor No.2 (45745-B), 30Vs for No.3 (35493), 10l/s for No.4 (45749), S0Us for No. 5
(45748), 30V/s tor No. 6 (26907), and 40)/s for No. 7 (45747). The depth of the wells is 100m,
Those wells make the total yield of 200 Us. The villagers had started the irrigation already, and
no noticcable groundwater table getting dowa has occurred so far. Howeves, a groundwater
project area named Pamukyazi, located downstream from Aslanlar village, is now experiencing
groundwater table down. The pumps of Pamukyazi project arc to be replaced from the vertical
shalt to submergible type. Groundwater monitoring should be carried out in arder to maintain
sownd proundwater table.

(9 lyaskoy Project (Damy)

The water source is Oracik siver, and has no runofl discharge measurement. With the
Tatest rainfall data at Yaloba station {(No.660), the probable runolls, caleulated by M. Turc
micthad with Log-Pearson distribution for raintall, are as tollows:

Table 2.2.12 Summary of Runcff Discharge Based on Yaloba Stations (C.A.z43sqkm)

Station Distne | Eleva. | Pro% | Halngmm Percot'n | Runoff, mm Runoff Remarks
Yaloba 17km 2m 5o | ozne | seaz | 1871 | 0805 MCM | Logdistrbuten
| s0 | eoe2 | aspo | 1242 ] O.53AMCM ] -do- —
%0 561.0 4605 1005 0432 MCM | do- o
Daim Site Ckm 280 m . Averane hewghl

Note "L™ in M. Tuec formuta is 734 034,

Accarding to practical application in Turkey, probability 80% runofl is usually Laken into
consideration under such climatic condition under which llyaskoy is located. “The latest
information given by GDRS was that the dam capacity was to be 0.61 MOCM, targer than PSO%
runoft, with irrigable arca of 138ha. This Study careics out number of dam operations with
probable runofls (reservoir capacitics) and irrigable arcas. Table 2.2.13 betow shows the results
for which how many years of water shoriage had oceurred against the operation period ol 38
years between 1957 to 1994:
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Table 2.2.13 Operallon Result (Operation Perled: 38 from 1957 to 1994

Irrigable Area | 0S0MCM | 056 MCM | 660 MCM | 065MCM | 0.70MCM | 080MCM | Remarks
_110ha 7138 3/38 am8 -3/38 2/38 1138
115ha 11/38 438 ame 3138 3/38 1/38 :
120ha 12/38 7/38 5/38 338 3/38 3/38 Net: 108ha
“125ha 16/38 - 938 7/38 438 4/38 3/38
130ha_~ 198 | - 12ms 938 7738 4/38 3/38
135ha 21/38 15/38 12/38 12/38 6/38 4/38
140ha 23/38 18/38 14/38 11/38 838 6/38

Note: Water shorlage occurred in the first yoar of 1957 omi itedd.

With the tablc abave, this Study rcicrrcrs 10 the case of r reservolr capacny of() 56 MCM
with irrigable area of 120ha (net: 120x0.9=108ha). And taking into the suggestion given by
GDRS, another 10ha arca is additionally considered for future usage. Therefore, this Study
undertakes gross area of 130ha and nct arca of 108ha. The 0.56 MCM of rescrvoir capacity,
including evaporation and scepage losscs, makes up total 0.60 MCM accompanicd with 0.40
MCM for the sedimentation and some fishery reserve. This design would give about 7 times
water shorlages in cvery 38 years, and the operation is graphically shown below:

8

Gross Volumae, '000cum
2

g

(10) K. Karistiran Pro;cct (Groundwater)

The water source is four wells alrcady Oponcd in 1993 ic well characleristics are: yield
of 30 Ifs each, depth of 200m cach, average static fevel of 45m. The villagers had started the
irrigation already, and no noticeable groundwater table getting down has occurred so far.

2.2.3 Walcr Conveyance Sysiem

There are three groundwater projects, and the wells of the projects command 20 to as
large as 50 ha cach. The command arca is not so large, therefore pump direct conveyance
system applies to the projects except Astanlar projeet in lzmir. We]ls in Aslanlar project are
closcly located cach other, and the wells, which command castern part’of the project area,
should provide the irrigation water colleetively. The wells, therefore, could interfere cach other
it dircct supply to the main pipcline was made. To avoid this, cither distribution tank or pressure
tank should be provided. The former method, distribution tank mcthod, applics to the system
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Table 2.2.13.Qperation Result (Operation Period: 38 years from 1957 to 1934)

Irsigable Area | 0.50 MCM 056 MCM 0.60 MCM 0.65MCM 0.70 MCM 0.80 MCM Remarks
_____ _tioha 7138 3/38 3/38 3/38 23 138

115ha 138 438 3/38 3/38 e8| 188

12cha 1238 | 728 5/38 338 3438 3/38 Net 108ha
__125ha 16/38 938 7ss 1 ams 4i38 3/38
_13oha_ | 19738 12/38 938 7/38 _4f3m 3/38

t3sha | 2138 1538 | 12738 12/38 6/38 438

140ha 23/38 18:38 1438 $1/38 838 6/38

Note: Waler shorlage occurred in the fust year of 1857 omitted.

With the table above, this Study referrers to the case ol reservoir capacity of 0.56 MCM
with irrigable arca of 120ha (net: 120x0.9=108ha). And taking into the suggestion given by
GDRS, another 10ha area is additionally considered for future usage. Therelore, this Study
undertakes gross arca of 130ha and net arca of 108ha. The 0.56 MCM of reservoir capuacity,
including cvaporation and scepage losses, makes up total 0.60 MCM accompanicd with 0.40
MCM for the sedimentation and some fishery reserve. This desipn would give about 7 times
water shortages in cvery 38 years, and the aperation is graphically shown below:

Gross Volume, '000cum
b

3 ) i 5

Figure 2.2.3 Reservoir Operation Curve with Net 108ha {Gross:130) lrtigable Area

ru

[

Iy K. Karistiran Peojecet (Groundwater
]

The waler souree is lour wells alrcady opened in 1993, The well characteristics are: yicld
of 30 I's cach, depth of 200m cach, average static level ol 43m. The villagers had started the
irrigation already, and no noticeable groundwater table getting dowan has occurred so far.

2.2.3 Water Conveyance System

There are three groundwater projects, and the wells of the projeets command 20 1o as
Large as SO ha cach. The command wwea is not so large, therefore pump direet conveyance
system applics to the projects except Askanlar project in Tzmir. Wells in Aslanlar project are
closely located cach other, and the wells, which command castern part of the project arca,
should provide the irrigation water collectively. The wells, theretore, could interlere cach other
it direet supply to the main pipetine was made. To aveid this, cither distribution tank or pressure
tank should be provided. The former method, distribution tank method, applics to the system
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since there is a hill at which distribution tank can be constructed, and Irom which closcd gravity
distribution can be madc.

Distribution tank is also to be provided in such projects as Hacilar, Kalesckisi, and
liyaskoy. These projects arc provided with pumping system, and recommended to have
regulating tank to which the irrigation water is once pumped up and then from which the water
is pravity distributed. The conveyance system after the tank is to be gravity-pressure-pipeline.

Ozdenk projeet takes the irrigation water from the eeservoir and provides it through
gravity-pressurc-pipeline system. The pipeline is 1o be directly connected to the dam. The on-
farm irrigation system is 1o be composed of two schemes such as surface (furrow) irrigation and
pressure (sprinkler) irrigation. Surface irrigation is to be done in upsircam side where not
cnough pressure can be sceured Tor sprinkler while downsircam side will have sprinkler system.

Kozluk project will realize paddy irrigation to which gravity flood irrigation is to be
introduced. Open gravity conveyance is to be employed which is the most conventional system.
No supplemental or new conveyance system is provided to Camlibel and Kuskara projecis.
These projects are to usc the cxisting or the same already planned.

Table 2.2.14 Water Conveyance System

Project Type Q. Gravity | G.Pressure | Dis. Tank Pump birect Remarks
Hacilar Pump 0O 8] *Atter the Tank
Urunly G. Water Q
Kalesckisi Pump _ O O *After the Tank
Camlibel L. Consoli. o)

Kozluk Welr 0O

Kuskara 5. Conset. 8] Wells-Outlet: G, Press.
Ozdenk Dam O

Astantar G. water o O *Afer the Tank
Iyaskoy Dam C* (8] *Ater the Tank

K. Karistiran G. water Q

Note: O. Gravity is Open Gravity, G. Pressure is Gravity Pressure, Dis. means distribution.

2.2.4 On-farm Irrigation Application Mcthod

On-farm irsigation, practiced in Turkey, are such as flood, fursow, both of which are
categorized in surface irrigation, and sprinkler and drip. Sprinkler and drip irrigations arc
becoming familiar as farmers face shortage of available water and to extend irrigation arca as
large as possible with the limited water source. This Study is to apply sprinkler and/or drip
irrigation to the projects where possible and as long as ¢conomical conditions mect.

Such projects as Kalesckisi, Aslanlar, and llyakoy ar¢ to irrigate fruils trces mostly and
drip irrigation can be applied. The pressurc required for the drip is to be all with gravity; namely,
the water is once pumped up fo distribution tank located at higher place. Sprinkler irrigation is
to apply 1o such projects as Urunly, K. Karisliran, both of which are groundwater projects,
Hacilar and downsircam irrigation area of Ozdenk. The sprinkler system is to be hand-move
type which requires the least capitai cost. The sequired pressure for Uruntu and K. Karistiran
will be provided from the submergible pump dirceily. Required pressure for Hacilar and
Ozdenk can be sccured with gravity. Upstream part of Ozdenk irrigation arca can not have

11-2-25



enough pressure to operate sprinkler when the reservoir’s water level is low, theretore surface
ircigation (turrow irrigation) system will be provided. :

Kozluk project will practice paddy irrigation, and basin irrigation suitable for paddy is
introduced. Though this project arca has been practicing Hazel nuts plantation, surlace
irrigation could be applied to the plantation as well. Trrigation applications for Camlibel and
Kuskara projects are to be the same as the exisling or the already planned.

Project Crops to be Planted Majos Crops irrigation | Aemarks
Hacilar Wheat, |.Crop, Oil Seed, Pulses, Vegetables Sugar Beet, Sunflower Sprinkler
Urunlu 1. Crop, Wheat, Vegetables Sugar Beet Sprinkder
Kalesekisi | Fruite, Vegetables Cherry Drip -
Camiibet Whsal, |. Crop, Cereals, Pulses, Alfalfa Sugar Beet Surace
Kozuk Paddy, Fruits, |. Crop, Vegélab!es Paddy. Hazel nuts Surface
Kuskaia I. Crop, Wheat, Vegetables, Vegetables Garlic Surface
Ozdenk }. Crop, Vagetables. Wheet, Tuber, Alfalfa Sugar Beet, frosh Bean Sprinkler* | *+surface
Astanler Vegetsbles, Fruits, Wheat, |. Crop Grape. Egg Plant, Melon Drip '
Iyaskoy Fruits, Wheat, Oif Seed ' Apple, Peach Drip
K. Karistiran _{ 1. Crop. Vegetables, Wheat, Oif Seed Sugar Beet Sprinkier

Note: |, Crop means Industrial Crops such as sugar beet, sunfiower, ete.

2.2.5 Draina ge Plan

Since most projects arc to be implemented in an arca with a slope, no noticeable drainage
problem, deriving from irrigation, could show up. Projects, which could expect natural drain
thanks to the slope in the project area, are Hacilar, Kalescekisi, Kozluk, Kuskara, Ilyaskoy and K.
Karistiran. Those projects will have no drainage system 10 be required for draining excessive
irrigation water but have minor drain for the purpose of draining raintall.

The irrigation area of Ozdenk project is of fairly flat, however the soil is composed of
river deposits which could expect natural drainability. Also, the Ozdenk River will play a great
role tor collecting scepage watcer driving from irrigation. Thus, no drainage system will be
cstablished for the purposc of draining excessive seepage water. Only minor drainage for
rainfall will be cstablished.

Aslanlar irrigation area is relatively Hal specially in ils east-southern part. Sccpage
deriving from irrigation would gather toward in this part. However, an open drainage, alrcady
constructed in 1964 in its east-southern pari, could collect this excessive secpage water,

keeping groundwater table low enough lor crop growing. Therefore, only minor drainage for
raintall will be planned.

Camhbcl project is 1o have drainage system. There will be two drainage systems; namely,
minor drainage for rainfall and another for lowering groundwater in southcrn part of the project
arca. Since there is a wet tand along the Guzekee River, open drainage with a depthof 1.510 2

m will be required in order to get the high g,roundwalcr lable lowcr The drained water will be
rcleased into Guzcelee River.

Urunlu project arca may develop water-clogging problem since this area is fairly fial.
Open drainage, which can drain cxcessive irrigation water, is to be planned in addition to the
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minor drainage for rainfall. The open drainage should be put into implementation when water-
clogging problem takes place.

2.3  Devclopment Plan for Rural Infrastructure

2.3.1 Land Consolidation and Farmland Conservation Plan
In the rural districts of turkey, there are number of problem areas which require to be
solved and they are itemized hereinafter. These problems are being identitied in contrast to the
rapid development in urban districts.
* Migration of the rural youth to urban districis.
* Dispersion of land holding, duc mainly to the traditional inheritance in the country.
* Improper tarm praclice.

¢ Lack of on-farm facilitics.

Under-developed rural infrastruciure.

In this respccl land consohdallon schemes are now being considered to solve these
problemss. Mainly the following facilitics will be improved and developed along with the
scheme;

* Land leveling and re-parceling
* Subsoil improvement

* Irrigation canal system

* Drainage system

+ Farm road

* Rural development in respect to village road, village storm drainage and improvement of
residential cnvironment, ¢te.

The Camlibel district in Tokat province has been sclected 10 serve as the model district
for the land consolidation scheme.

As to the implementation of the soil conscrvation scheme, it aims to prevent soil crosion
in the sloped area and, to develop on-farm facilitics. This scheme will develap terrace, irrigation
canals, drain ditches, and farm road, and the Kastamonu-Kuskara district has been selected for
Ihc farm land conscrvalion scheme.

232 V:llage and ¥Farm Road Nelwork

The land consolidation and farmland conservation schemes will be dcsx;_,ncd with road
networks, whereas, for the other irrigation projects, as a principle, existing roads will be
improved or remedied o serve the purpose. The operation and maintenance road will be
provided along the main canal of jrrigation and that of drainage, and this road could also serve
as village road.
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