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MAKALE YAZIM KURALLARI

Bildiri metni, sekil, grafik ve kaynaklar dahil en fazla 15 sayfa uzunlukta olacak sekilde,
sayfanin tek yiiziine, 1,25 cm satir aralikli, sol ve sag marjin bosluklar1 3,15 cm, iist ve alt marjin
bosluklar1 2,5 cm birakilarak, “GIRIS” bashig ile baslayan ana metin gévdesi Times New Roman yazi
karakteri ile 11 punto ve A4 kagidi {lizerine yazilmalidir. Bildirinin bir kopyasi orijinal bilgisayar
ciktisi ile birlikte, bir kopyasi da 1.44” diskette kayit edilmis olarak Office 97 Word ya da Office 2000
Word’de hazirlanmis .doc file uzantis1 ile gonderilmelidir. Sayfanin en fazla yaris1 biiyiikliikte
hazirlanacak olan sekil ve grafikler hem metine yerlestirilmeli hem de “aydinger” c¢iktis1 olarak
gonderilmelidir.

Dergi diizeni, 1) Tiirkge baslik (11 punto), 2) Yazarlar ve adresleri (8 punto ve italic), 3)
Tiirkge Ozet (200 kelime, 10 punto ve Ozet biiyiik harf), 4) Ingilizce Summary (200 kelime, 10 punto
ve Summary biiyiik harf), 5) GIRIS, 6) MATERYAL ve METOT, 7) BULGULAR ve TARTISMA, 8)
SONUC ve 9) KAYNAKLAR seklinde olmalidir.

Kaynaklar verilirken asagidaki konulara dikkat edilmelidir;

a. Metin icinde: Ornek: Zencirci (1991); Zencirci, 1991); Zencirci ve Giirbiiz (1994);
(Zencirci ve Giirbiiz, 1994); Zencirci ve ark. (1992) gibi.

b. Kaynaklar kisminda:
1. Dergide basili bir makale ise;

Zencirci, N., 1998. Tiirkiye Ekmeklik Bugday Cesitlerinin Genetik iliskileri. Tr.J. of Agriculture and
forestry. 22: 333-340.

2. Kitapta ya da Bildiri Kitabinda basil1 bir makale ise;

Karagoz, A. 1998. In situ conservation of plant genetic resources. IN: The Procceedings of
International Symposium on In Situ Conservation of Plant Genetic Diversity (Eds.) N. Zencirci,
Z. Kaya, Y. Anikster, and W.T. Adams. Published by CRIFC. Printed in Sistem Ofset, Ankara,
1998.
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AN ASSESSMENT OF THE PASTURE AND FORAGE PRODUCTION OF TURKEY

Hiiseyin Kansur FIRINCIOGLUY

Tarla Bitkileri Merkez Arastirma Enstitiisii ,PK:226 Ulus/ANKARA

SUMMARY

In this essay, Turkey’s present production patterns of forage and pasture have been evaluated,
and the current opportunities available to maximize production have been examined. In the
introductory part, as a general framework, the country geographic location, land area, arable
and pastoral lands, ruminant and farming sectors have been delineated with the use of some
statistics. In the second and third parts, the soil and topographic characteristics along with the
climate and agro-ecological zones are presented in-depth. The fourth and fifth parts of the
essay cover the ruminant livestock production systems with historical perspectives and pasture
resources in the country. And, in the last section, the existing opportunities for improvement
of pasture resources have been probed. As a conclusion, although Turkey has a great potential
for forage and pasture production, it has not reached the desired level yet.

Key Words: Pasture, Meadow, Rangeland, Forage Crop, Livestock Sector, Production,
Turkey

TURKIYE’NIN CAYIR-MERA YEM BiTKiLERI URETIMININ
DEGERLENDIRILMESI

OZET

Bu ¢alismada, Tiirkiye'nin mevcut c¢ayir-mera ve yem bitkileri iiretim sistemleri
degerlendirilmis ve potansiyel iiretime ulasabilmek icin mevcut firsatlar incelenmistir. Giris
kisminda, genel bir gergeve olarak iilkemizin cografik konumu, arazi durumu, ekilebilir ve
otlanan alanlar, hayvancuik ve ciftlik sektorleri bazi istatistikler kullanilarak tahlil edilmistir.
ITkinci ve iiciincii boliimlerde, toprak ve topografik ozelliklerle birlikte iklim, tarimsal-ekolojik
bolgeler kapsamli olarak sunulmustur. Bu tahlilin dordiincii ve besinci boliimleri tarihi
perspektifleriyle hayvancilik iiretim sektoriinii ve iilkedeki ¢ayir mera kaynaklarim
kapsamigtir.  Son boliimde, mera kaynaklarimin gelistirilmesi i¢in mevcut firsatlar
incelenmistir. Sonu¢ olarak, Tiirkiye, ¢ayir-mera ve yem bitkileri tiretimini gelistirmek igin
biiyiik bir potansiyele sahip olmasina ragmen, bu tiretim heniiz istenilen diizeye gelmemigtir

Anahtar Kelimeler: Cayir, Mera, Yem Bitkileri, Hayvancilik sektérii, Uretim, Tiirkiye

1. INTRODUCTION
1.1. Country Location

Turkey forms a natural bridge between Europe and Asia, which has a small part called
Thrace in Europe and a larger part called Anatolia in Asia. Geographically, Anatolia is the
westernmost point of Asia, which is separated from Europe by the Bosporus and Dardanelles
straits, and the Marmara Sea (Figure 1). In order to situate Turkey, one must look at the
roughly rectangular region between the latitudes of 36° and 42° N, the longitudes of 26° and
45° E. Turkey covers the 774,815 sg km area, which makes it one of the biggest countries in
Europe and the Middle East. Turkey is a huge peninsula bordered by seas on three sides; the
Black Sea on the north, the Aegean on the west and the Mediterranean on the south. Its unique
geographic location between Europe and Asia has exposed the region to diverse influences
and contributed to its historical and cultural evolution. The neighbors are Greece and Bulgaria
on the north-west, Armenia and Georgia on the northeast, Iran and Iraq on the southeast and
Syria on the south.
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Figure 1. Map of Turkey
1.2. Land Area, Arable and Pastoral Areas

Agriculture and Forest Area

The agricultural land and forest areas, as reported from 1985 to 2004, are given in Table 1. In
the last 20 years, the cultivated area, forest land size, and land allocated to fruit trees have
been more or less the same, and have not changed considerably. During the same period of
time, land kept fallow or allocated to olive trees and vineyards have decreased while vegetable
growing areas have significantly increased (Table 1)

Table 1. Agricultural land and forest area, (000 hectare (ha)) (SIS, 2005)

Area (ha)
Years Area Fallow Vegetable Vineyards  Area of Area of Forests
sown land gardens fruittrees  olive trees
1985 17,908 6,025 662 625 1,489 821 20,199
1990 18,868 5,324 635 580 1,583 866 20,199
1995 18,464 5,124 785 565 1,340 556 20,199
2000 18,207 4,826 793 535 1,418 600 20,703
2001 18,087 4,914 799 525 1,425 600 20,703
2002 18,123 5,040 831 530 1,435 620 20,703
2003 17,563 4,991 818 530 1,500 625 20,703
2004 18,107 4,956 805 520 1,558 644 20,703

Field crop area:
The area of field crops (cereals, industrial crops, oil seed crops, pulses and fodder) for 1985 to
2004 is shown in Table 2. In the last 20 years, the area allocated to cereal, industrial crops and
oil seed crops has not changed much. Pulse cropping area reached a peak of 2 million (m) ha
in 1990, and fell to 1.2 m ha in 2004, whereas the fodder crop sown area has steadily
increased from 496,395 ha in 1985 to 758,940 ha in 2004.
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Table 2. The cultivation areas (hectare) of the field crops; cereals, industrial crops,
oil seed crops, pulses and forages in 1985 to 2004, (SIS, 2005)
Years  Cereals Industrial crops Oil seed crops  Pulses Fodder crops

1985 13,844,625 1,258,097 1,489,566 1,193,800 494,395
1990 13,710,615 1,392,325 1,556,741 2,010,480 567,292
1995 13,816,470 1,401,116 1,537,137 1,585,200 587,219
2000 13,962,638 1,387,919 1,319,247 1,308,330 591,827
2001 13,907,355 1,346,839 1,335,816 1,313,150 601,575
2002 13,785,650 1,426,006 1,429,818 1,354,400 603,250
2003 13,413,600 1,298,456 1,384,710 1,255,150 659,900
2004 13,827,435 1,229,889 1,302,635 1,219,350 758,940

Cereals: wheat, barley, rye, oats, spelt, maize, millet, rice, canary grass, mixed
grain: Industrial crops; tobacco, sugar beets, flax fibre, hemp fibre, poppy capsule,
cotton lint, aniseed, dry pepper, cumin, lupin, hops: Qil seed; sesame, sunflower,
flax seed, hemp seed, poppy seed, cotton seed, ground nuts, soybeans, safflower,
rapeseed: Pulses; broad bean, pea, chick pea, dry bean, kidney bean, lentil, Fodder
crops: alfalfa, sainfoin, common vetches, bitter (wild) vetches, fenugreek, grass
pea, fodder beet

Pastoral Area:

In Turkey, the exact area of pastureland is not known. Table 3 shows the change of range area
along with stocking rate and herbage production over 60 years. According to these
estimations, the range area decreased from 44.2 million hectares in 1940 to 13.2 million
hectares in 2001, and accordingly stocking rate declined from 4.3 in 1940 to 1.2 ha/Animal
Unit (AU) in 2001.

The range area, herbage yield and stocking rate of the seven geographical regions are given in
Table 4. The greatest portion of range area is located in Eastern Anatolia, followed by Central
Anatolia. According to the 2001 census, 75.9 percent of the total range area is situated in the
arid regions, which are Central, Eastern and South-Eastern Anatolian Regions. After 1950, the

| introduction of large-scale agricultural machinery enabled immense areas to be cultivated. The
range areas were ploughed to grow crops, especially cereals, while meadows were converted
to cropping lands mainly for industrial crops. It is generally accepted that the maximum extent
of cultivation has been reached.

Table 3. The rangeland area, stocking rate and dry-herbage production in 1940 to 2001
Years Rangeland Area  Animal Unit (AU)  Stocking rate Dry-herbage

(ha) (Million) (ha/AU) production
(000 ton)
1940* 44,217,000 10.2 4.3 26,500
1950* 37,906,000 10.5 35 23,000
1960* 28,658,000 13.2 2.2 17,400
1970** 21,748,000 135 1.6 16,370
1991 *** 12,377,600 11.0 1.1 10,500
2001*** 13,167,375 10.5 1.2 7,900

1 AU= 500 kg live weight
Sources: * O, Bakir, 1987; ** Anonymous, 1980;*** SIS, 1991 and 2001 Agriculture
Census,

Livestock feeding largely depends upon pasture grazing, and it is especially true for

| small ruminant production. The Eastern and Central Anatolian regions have 35.4 and 33.3

percent of a total range area in Turkey. The ruminant population is the highest (2.2 million
AU) in the Black Sea Region and the lowest (0.78 millions) in South East Anatolian Region.
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Table 4. The range area and dry matter (DM) yield of the seven geographic regions in 1970 and 2001

Regions 1970 Rangeland  Ratio Raﬁggllan d Ratio DM vyield Animal Stc;;:ng

Area (ha)* (%) Area (ha)** (%) (kg/ha)  Unit(AU)*** (hal AU)
Marmara 463,600 2.20 518,501 3.94 600 1,318,171 0,393
Aegean 1,027,900 4.70 750,055 5.70 600 1,420,899 0,528
Mediterranean 1,002,400 4.60 630,729 4.79 500 923,487 0,683
Central Anatolia 5,884,200 27.10 4,388,276 33.33 450 1,779,075 2,467
Black Sea 1,993,100 9.20 1,269,176 9.64 1,000 2,235,450 0,568
Eastern Anatolia 9,162,600 42.30 4,662,289 35.41 900 2,056,029 2,268
SE Anatolia 2,165,100 9.90 948,349 7.20 450 787,356 1,204
Total 21,748,900 100.00 13,167,375  100.00 - 1,0520,468 1,252

Source: * Anonymous, 1980; **SIS, 2001 General Agriculture Census; ***1 AU=500 kg live weight

1.3. Ruminant Sector

The livestock sector is indispensable for its economic and social consequences in Turkey, i.e.
6 percent of the total gross production (Anonymous, 2004c). Since the establishment of the
Republic, the large and small ruminant populations increased until after 1980, when several
factors such as migration to big cities, implementation of changed agriculture policies and the
reorganization of the administrative structure in the Ministry of Agriculture and Rural Affairs
played a major role. Over the last 20 years, as number of livestock decreased, productivity per
animal has increased; however, total production has not improved due to various prevailing
constraints. The number of livestock changes from 1985 to 2004 is given in Table 5. The
number of small ruminants has dramatically dropped from 42,500,000 in 1985 to 25,201,000
in 2004. In the same period, there was a decline in cattle number from 12,466,000 to
10,069,000; however the possession of high yielding breeds and cross-breeds has dramatically
expanded.

Table 5. Number of livestock by type and race (SIS, 2005)

Small ruminants (thousand head) Large ruminants (thousand head)
Sheep Goat Cattle (thousand heads) Buffalos
Years Total Merino Domestic Ordinary - Angora Total Culture Cross- Domestic Domestic
goats goats Bred
1985 42,500 - - 11,233 2,103 12,466 - - - 551

1990 40,553 842 39,711 9,698 1,279 11,377 1,013 3,670 6,694 371
1995 33,791 806 32,985 8,397 714 11,789 1,702 4,776 5311 255
2000 28,492 773 27,719 6,828 373 10,761 1,806 4,738 4,217 146
2001 26,972 759 26,213 6,676 346 10,548 1,854 4,620 4,074 138
2002 25,174 700 24,474 6,519 261 9,804 1,860 4,358 3,586 121
2003 25431 742 24,689 6,516 256 9,789 1941 4285 3563 113
2004 25,201 763 24,439 6,380 230 10,069 2,109 4,395 3,565 102

Though Turkey has a great potential and suitable climatic condition for livestock husbandry,
most of the growers exercise traditional methods of production with the primary purpose
being for home-consumption. According to the General Agriculture Census (SIS, 2001), the
sole livestock and the dual production of crop and animal growers constituted 2.36 and 97.64
percent, respectively. The completion of a livestock inventory is targeted in 2008. The_vast
majority of animal growers are subsistence farmers with limited choice of options. In general,
because of inadequate record keeping the consequences are manifested as difficulties in
breeding and production planning.

The vast majority of livestock owners have few animals, grown with little attention to
management or breeding. A proper timing for slaughter is generally ignored, resulting in yield
and revenue losses. Moreover, a shortage of good quality forage production from both native
pastures and forage crops obliges a farmer to increase the use of cereal straw and concentrates,

4
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which raises production costs Some constraints in the livestock sector outlined by the
Livestock and Seafood Production Committee (Anonymous, 2004c¢) are as follows: (1)
Despite the significant effort to replace local races with new breeds or cross-breeds since the
early years of the Republic, 18.97, 44.45 and 36.57 percent of ruminant population were the
new breeds, cross-breeds and local races in 2002, respectively. (2) The number of the
breeding-stock farms and their stock production is far from satisfactory for the current
demand. (3) The artificial insemination has not been successful at the satisfactory level, and
there is a need to improve the infrastructure. (4) In ruminant production, wide-implementation
of extensive growing system and the unbalanced prices between livestock products and feed
staffs hinders yield quantity and quality. (5) The large proportion of subsistence farmers
possessing few numbers livestock thwarts the implementation of development policies. (6)
For the current livestock population, the shortage of good quality roughages is estimated to be
60 percent. Though in the developed countries, at least 20 to 30 percent of the cultivatable
land is allocated to forage crop production, while it is barely 6 to 7 percent in Turkey.

Subsidies for Livestock Production

The objectives of the subsidy are (1) to improve livestock production, (2) to enhance -breeding
efforts through artificial insemination and pedigree-inventory, along with promoting the use of
new-bred stocks. The conditions of subsidization can be outlined as follows (Anonymous,
2004d): (a) in the purchase of a heifer with a full-blooded certified or breeding-stock
certificate, 400 YTL (267 USA$)/head and 200 YTL (133 USAS$) /head are reimbursed
respectively. (b) The growers with artificial insemination certificates are refunded with -7.5 to
15 YTL (5 to 10 USA$)/head. (c) In the calves obtained from the insemination of crossing the
same pedigree and same race of bull, then 30 to 60 YTL (20 to 40 USAS$) /calf are paid back.

Meat and Milk Production

Over the last ten years meat production has varied from 300,000 to 400,000 tons, and the
largest part of production originates from large ruminants, followed by sheep (SIS, 2005). The
milk production has fluctuated around 10 million tons, which was lowest in 2002. Large
ruminants produced the major share of milk followed by sheep (SIS, 2005).

1.4. Farming Sector

Despite successful developmental efforts for urbanization, 35 percent of the population still
lives in the rural areas (SIS, 2000). In 1927 one out of four people lived in cities; but in 2000
two-thirds of the population live in urban areas; while the total population increased about five
fold.

Agriculture is not only an economic activity, but also a process with social, cultural and
ecological consequences. In the last 40 years, the contribution of agriculture to the National
Gross Production has steadily decreased from 39.8 percent in 1968 to 11.4 percent in 2003
(SIS, 1998; Anonymous, 2004a).

Since the establishment of the Turkish Republic, the introductions of new technologies and
high vyielding varieties have created many positive agricultural developments. Although
Turkey still preserves its special stature as an agricultural country, it is no longer self-
sufficient in its agricultural production. The existence of vast soil and water resources and
wide climatic variation and topography enables growth of a large variety of crops. However,
despite this great richness of flora and fauna, agricultural development has not reached its
desired level. The high proportion of subsistence farming brings about many constraints to
cropping practices, which hinders the use of sufficient inputs. As a result, low productivity
and high production costs have dampened interest in the agricultural sector in general
(Anonymous, 2004b).
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SOIL AND TOPOGRAPHY
2.1. Topography.

Turkey, stretching from west (Aegean Sea) to east (Mountain Ararat), resembles a
high plateau with a 1,000 m average elevation. The slope distribution map of Turkey is given
in Figure 2 (Anonymous, 1987).

It is for the most part a mountainous country, and true lowlands are restricted to the
coastal fringes. Roughly 25 percent of the total covering area has an altitude of more than
1,219 m, and less than 20 percent is positioned below 450 m Mountain peaks go above 2,250
m. in many places, particularly in the Eastern Anatolian Region. Steep slopes are common
throughout the country, while flat or gently sloping land makes up barely one-sixth of the total
area. These relief features affect other aspects of the physical environment, producing climates
often much harsher than might be expected for a country of Turkey’s latitude and reducing the
availability and productivity of agricultural land (Keskin, 2001). Land formation and
topographic structure were described on a regional basis (Anonymous, 1987), which is
summarized as below

1. Central Anatolia: This region has a rough topography with a 1,000 meter average
altitude. While the south half is relatively flat, the areas in the north and east have gentle to
steep slops (6 to 20 percent) and encompass the Provinces of Sivas, Cankiri, Eskisehir and
Kayseri.

2. Coastal Mountains: Taurus Mountains in the south and Black Sea Mountains in the
north rise up immediately after the coast and reach 2,000-3,000 m elevation. Mountain ranges
of the Black Sea Region are situated closer to the sea; therefore, generally there is no flat area
between the coast line and mountains, except the Carsamba and Bafra basins. In the south, one
finds the alluvial plains of Antalya, Silifke and Cukurova; in the eastern Mediterranean the
Taurus mountain ranges stretch towards the east. To the east of the city of Iskenderun there is
a low alluvial plain covering from Hatay to Kahramanmaras Provinces.

3. Eastern Anatolia: The Eastern extension of the Taurus Mountain Ranges covers a
wide swath across the Kahramanmaras, Bing6l and Hakkari Provinces. Eastern Anatolia as far
north as the Black Sea Mountain Ranges, possesses steep and ragged terrain varying from
1,500 to 2,500 m in altitude. The mountains exceed 3,000 m in elevation at high summits and
mountain passes. To the north and east of Lake Van in Eastern Anatoloia, the surrounding
areas of Erzurum and Kars Provinces have relatively flat terrain, slope varying from 6 to 20
percent, with small and large alluvial plains (the plains of Erzurum, Hasankale, Mus, Saray
and Igdir), which have greater potential for animal husbandry and cereal cultivation. The
mountain ranges stretching from Siirt Province to Hakkari are the most ragged topography in
Turkey, in the deep valleys of which prevails the mild Mediterranean climatic effects.

4. Southeastern Anatolia: A broad area with gent sloping (1 to 6 percent) topography
forms an arch-shaped alluvial plain to the southeast of the Taurus Mountains with an
elevation of 500 to 600 m.

5. Aegean and South Marmara: Mountain ranges with varying altitudes of 1,500-
2,000 m and stretching out from east to west, are the typical topography of this region, where
one finds the 10-20 km wide alluvial plains such as Gediz, Kii¢iik Menderes, Biiyiik
Menderes, Bakir¢ay, and Karacabey. There is a broad spectrum of terrain in this region,
including highly jagged mountains and low-lying plains with great potential for agriculture.
Mountains reach up to 2,500 m at their summits.

6. Thrace and Kocaeli Peninsula: This terrain, receiving 600 to 700 mm annual
rainfall, with mildly sloping terrain (6 to 20 percent) and low altitudes varying from 600 to
700 m, provides the setting for considerable agricultural activity. The Sakarya Basin in
particular has great agricultural potential. The flat Thrace terrain has an average of 100 m to
200 m elevation.
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Figure 2. SLOPE DISTRIBUTION MAP OF TURKEY

Symbol |Color Slope Group and % Land use suitability Area, (Ha)

0 Coastal alluvial plains% 0-2 |Suitable for cultivation 7776 008

A High alluvial plains %0 -2 |Suitable for cultivation 7776 008
Suitable for cultivation with cultural |10 405156

1 Gentle slopes %0-6 e

2 Moderate slopes %6 - 20 Mostly suitable for cultivation with (21 261 850
cultural m easures

3 Steep slopes % 20 + Suitable for range and forestry 36 384 635

Lake

2.2. The soils of major zones

The soil zone is described as the relatively homogeneous areas with similar climate and flora,
and analogous soil origins. A summary of the soils of major zones (see Table 6.) follows
(Anonymous, 1987):

1. Central Anatolia Zone Soils: The area receives limited rainfall (400 mm), has dry
summers, and natural vegetation consists of forbs, shrubs and oak trees. In parallel with
increasing elevation, the precipitation also increases and accordingly the plant cover pattern
gradually changes from herbaceous plants to shrubs and to forest. Great Soil Groups of this
zone are Brown and Chestnut soils.

Brown soils are the most widespread soil group, covering 15,298,750 ha,
characterized by the formation of a fawn colored top layer of soil, and below which there are
plain brown or reddish colored soil layers. A total depth of these two layers is generally 50-70
cm, and underneath is a white limestone layer. The humus content of soil is low (1-1.5
percent). In the warmer parts of south central and south east Anatolia, red-brown soils are
prevalent. The wetter and colder north central, west central and east central Anatolian areas,
covering 4,485,178 ha, have more densely populated herb cover, shrubs and oak trees, which
grow on deep and fertile dark brown soils with richer humus content (1 to 3 percent).

2. Transition Zone Soils: Non-Calcic Brown Soils, enveloping the 6,091,544 ha, are
formed under the mixture of herb-grass-bush-forest cover, transitioning from herb to forest
sector or on non-calcareous existence and main acidic components. This soil type extensively
coveres the Aegean, Eastern Anatolia and Thrace regions. The top soil is brown and reddish-
brown, underneath of which the soil stratum has more reddish color and clay buildup. The
free-calcareous is totally washed out, or is not present in mother material. Under similar
conditions, they have deeper soils than that of the herbaceous zone, but on steep sloppy
topography, like in Eastern Anatolia, their soil layer becomes shallow. The variable
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temperature and humidity along with the acidic mother material are factors in the formation of
this soil in Eastern Anatolia.

3. Humid Forest Zone Soils: The humus rich forest soil, which occurs in the Black
Sea, Mediterranean, Aegean, Marmara and south east Taurus Mountains areas, possess brush
plants and trees, while receiving a minimum precipitation of 600 to 700 mm rainfall. The
brown forest soils are pervasive in lower boundaries of the forest zone, next to the herb
transition on limestone mother material, which covers 12,287,648 ha. These soils are dark
colored, humus rich (2 to 3 percent), and fertile. The prevailing forest can have broad leaved
trees like oaks or some pine trees. Brown and chestnut color soils are both found in the
transition zones. Underneath the A and B layers a lime buildup may appear. The non-Calcic
brown forest soils possess similar characteristics but the free-lime is totally washed out or
posses acidic schist material. These soils dominate the 7,978,960 ha. When compared to the
previous two soil types, these are relatively light in color. The podsolic soils cover 3,211,260
ha in areas receiving highest rainfall and permeable mother material (schist). These soil types
commonly are widespread in the Black-Sea Region, and they are not well-suited to cropping
due to steep topography and a rigid B layer. In the forest zone, but above the forest boundary
(2,000 m.) and under the pasture plant cover, the high mountain-pasture soils (Alpine
grasslands) occur with 10-30 cm depth and a rich content of humus. These soils cover 302,094
ha in the Eastern Black Sea region, which are not used for cropping but are important for
grazing farm animals.

4. Mediterranean Zone Soils: This zone can be categorized as a true brush-forest area.

The coast line of the Mediterranean-Aegean regions forms a distinctive zone, which is
characterized by the prevailing conditions of high temperature and drought in summer and the
largest part of precipitation in winter and spring. The red Mediterranean soils are formed by
the high oxidation and intensive washing out of limestone. Lime in soil usually is washed
away; it may contain high clay content and a build up of a lime layer. The natural plant cover
is the lemur (maki) formations, e.g. Quercus ilex, or in some places pine trees become
widespread. Although it may appear all over the forest zone, the Rendizans (with shallow
depth 40-50 cm), blackish color and rich in humus forms on soft-lime mother material, prevail
in the Mediterranean zone, partially including the Marmara region. The Mediterranean zone
soils start to appear first south of Marmara Sea, and become ubiquitous in the south-west
Aegean and east. The Red-Brown Mediterranean soil group is represented by red
Mediterranean and Rendzina soils covering 2,239,629 and 602,172 ha respectively.

5. The Excluded Zone Soils: These soils, not pursuing a certain climate and plant
cover, may appear in all zones, and they form under the conditions of mother material or
specific topography (Table 6).

Table 6. Distribution of great soil groups (Anonymous, 1987)

Zone Great Soil Group Area (ha) Proportion to Turkey’s total
area (%)

Arid Brown 15,298,750 19.7
(grasslands) Chestnut 4,485,178 5.8
Transition Non Calcic Brown 6,091,544 7.8
Brown Forest 12,287,648 15.8
. Non Calcic Brown Forest 7,978,960 10.2
Humid Forest Podsolic 3,211,260 41
Alpine Meadow 302,094 0.4
Mediterranean Red Mediterranean 2,239,629 2.9
Rendzina 602,172 0.8
Vertisols 589,866 0.8
Basaltic Vertisols 1,061,027 14
Regosols 669,243 0.9
Azonal and Intrazonal =72 Ho s 9,136,719 117
Alluvial and Colluvial 7,776,008 10.0
Rock Surfaces 2,930,933 3.8
Total 74,661,031 96.1
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3. CLIMATE AND AGRO-ECOLOGICAL ZONES

Because of Turkey’s placement in the subtropical zone it can be divided into climatic
subdivisions, which can be described in every respect as a Mediterranean climate. The
climatic zones of Turkey are well described (Anonymous, 1987) and summarized herein;

1. Marmara-Aegean-Mediterranean Zone: This zone is characterized as a truly
Mediterranean climate, and the mean annual temperature is 13-15°C in Marmara and 16-19°C
near the Aegean and Mediterranean. The mean annual precipitation of this zone is 600-700
mm, but in the costal line between the Mugla - Anamur and the highlands between igel —
Kahramanmaras it exceeds 1,000 mm. The drought prevails during summers, 43 to 65 percent
of the annual precipitation falls in winter, and spring rain is abundant in most years.

On coastal areas and low hill sides, there are typical Mediterranean scrub (maki)
formations and oak trees, while with higher elevation, pine, fir, cedar and stone pines occur. In
the arable land, the cultivation of citrus trees, olive trees, cotton, fig trees, grape and
vegetables are customary.

2. South-Eastern Anatolian Zone: This zone is as warm as the Mediterranean zone,
but it is relatively continental and dry. The mean annual rainfall varies from 400 to 600 mm,
reaching 700 mm in Mardin and Siirt Provinces, and 800 mm in Adiyaman. The true and
lengthy dry summer prevails and the average temperature of the coldest month varies from 2
to 5°C in January.

It is a grassland belt, and the oak trees and wild pistachio grow at higher altitudes. Cotton,
cereals and lentil are grown on cultivated land; olive trees are widespread in the southwestern
part of the region.

3. Black Sea Zone: The Black-Sea climatic zone has cooler weather and more
precipitation than that of the Mediterranean zone. The average annual rainfall ranges from
650-1,200 mm, which reaches up to 2,500 mm in the east. When it is compared to the
Mediterranean zone, the seasonal distribution of rainfall is much more even and 20 percent
falls in summer. The temperatures of the mean annual and January and August months are 13-
14°C, 3-7°C and 21-23°C respectively. The high elevation inlands have a dense bush and
forest belt -- with oak, beech, pine, cedar, fir, spruce the common trees. Hazelnut is found
across the region, and tea and citrus are widely grown in the eastern area.

4. Central Anatolian Zone: The Central Anatolian plateau is separated from the
coastal areas by high mountains. The plateau has droughty summers with cold and rainy
winters. The mean annual rainfall varies from 300-400 mm; with little rain during summer,
and largest part of precipitation (70 percent) falling in winter. The temperatures of the mean
annual and January and August months are 9-11.5°C, 0-2 °C and 23°C respectively. It is a
grassland belt, but in higher-elevation lands oak trees, wild pear and haw trees appear. Cereals
are predominantly grown on cropped land.

5. Central — West Central — North Transition Zones: While passing from Central
Anatolia towards the west and north, one finds a distinctive transition region, differing from
both continental inlands and humid coastal areas. This linear zone, stretching from Burdur to
Kiitahya and Bolu to Tokat, is warmer and more humid (400-600 mm mean annual rainfall)
than that of the Central Anatolia. This distinctness manifests itself through forest formations.
The temperatures of the mean annual and January and August months are 10-13°C, -0.6-2.3
°C and 24°C respectively. It is a mixed belt of grassland and forest, patchy brush plants, oak,
pine trees, and wild pistachios.

6. Eastern Anatolian Zone: Due to high altitudes and far distances from the coastal
areas, it is the coldest region of Turkey. The mean annual temperature varies from 5-10 °C,
but in some places it can exceed this average such as in the plains of Igdir, Bingdl and Elaz1g.
The mean temperatures of January and August are -1°C and -10°C, and 20-26 °C respectively.
The north half of the region is colder and drier, whereas southern part of the region is warmer
and wetter. The warm valleys, resembling the climatic conditions of the Mediterranean-
southeast, occur in the southern half of the VVan Province together with Hakkari and Bitlis
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provinces. The average annual rainfall ranges from 350-600 mm, but reaches up to 1,250 mm
on the south aspects. It is a grassland belt; there are oak trees in highlands, and wild pistachios
in southern valleys of the region. The cereals are common crops, but cotton and some fruits
can be grown in the Igdir Basin.

4. RUMINANT LIVESTOCK PRODUCTION SYSTEMS
4.1. History of the Turkish pastoral culture:

Pastures are an integral ideological part of the “Steppe Culture” in a Turks’ life. And,
principles of the Turkish steppe economics, by virtue of its unique landscape and climatic
conditions of the highland plateaus and hill pastures, are forged by the shepherd and animal
husbandry (Gtikkus and Kog, 2001). Turan (1965) determined rom historical records that
during Seljuk time (any one of the Turkish dynasties that ruled Asia Minor from the 11th to
the 13th centuries) excess livestock was exported to Iran, Irag and Syria and livestock feeding
was largely dependent upon rangeland grazing. In 1226 A.D. two million sheep were
dispatched to Tebriz City at once Turks traditionally regulated the communal pasture lands by
dividing it into the over-wintering (kislak) and summer (yaylak) grazing areas. The nomadic
tribes use low pastures in winter and just prior to dry summers they move to cool highland
grasslands (Ogel, 1991). The nomads became the major livestock growers. In the 18™ Century
of Ottoman times during the administrative restructuring period (Tanzimat) a land law was
enacted on range use. According to this act, for a flock of 300 sheep a levy of one sheep was
given to gain grazing rights to a particular piece of rangeland.

4.2. Pastoral Systems

In Turkey, the pastoral structure can be divided into two systems, which are (1) Quasi-

nomadic and (2) Sedentary.

(1) Quasi-nomadic system: In this system, livestock flocks spend quite some time outside

their settlements to seek fresh forage. The movement of small ruminant flocks from south-
eastern Anatolia to eastern Anatolia is a good example of a quasi-nomadic system.
Although the nomadic way of livestock production has slowed over the last two decades,
it continues in some locations of east and south-eastern regions of Turkey. The small
ruminants, sheep and goat, are the major livestock in the lives of Turkish nomadic people.
The nomads, during winter dwell in low lands, and dry summers they move to cool
highland pastures (Yayla). The early 1980s’ onwards, the production system was altered
by abandoning the pasture dependent extensive system and migrating to the big cities.
Since then use of highland pastures has become less intense and many highland
pasturelands have been transformed to areas that attract tourists (Gokkus and Kog, 2001).
Sedentary system: This system can be divided into three: (1) the exclusively—-natural
pasture dependent (extensive system) (2) partially-natural pasture dependent (semi-
extensive) (3) hand feeding (intensive system). In the fully or partially natural pasture
dependent systems, low and highland pastures are the main feed resources for livestock.
In general, the lowland pastures are grazed in spring and early summer, and their herbages
are finished off with the initiation of the dry season. Then, the herds and flocks are driven
to higher elevation pastures that are located nearby settlements. These highland pastures
provide fresh feed to the animals. Tosun and Altn (1981) classified the high land
pastures, according to their elevations, into three groups:

(a) Low-elevated highland pastures: Their altitude varies from 900-1,200 m and they
share territory with the settlement areas and arable lands. The animals are taken in
May, and graze there for 140-160 days. The highland pastures of Aegean, Marmara
and Thrace Regions can be grouped in this category.

(b) Mid-elevated highland pastures; these pasturelands are situated nearby forest land
and their altitudes vary from 1,200-1,600 m. Livestock is moved there in June, and
stay for 100-140 days. The Central Anatolian highland pastures are part of this
group.
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(c) High-elevated highland pastures; these pastures are confined to the areas with
elevations of more than 1600 m. Livestock start to graze there in July and stay for a
relatively short time of 60-80 days. Eastern Anatolian pastures are included in this
group.

4.3. Feeding systems

Despite the fact that the pasture areas have substantially decreased over last fifty
years, natural pastures play major role in animal feeding. The main portion (70-90 percent) of
the roughages in the daily rations is obtained from natural pastures. Small ruminant sheep and
goats acquire almost all of their feed needs from natural grazing lands, except during the
winter indoor time when herbage is totally grazed out. The herbage obtained from the forage
crops is usually used during winter-indoor-time, or is supplemented when pasture foliage is
scarce. Almost all over Turkey, the residuals of field and horticultural crops, in the form of
leaves, branches, tubers and straw are all used in livestock feeding. Furthermore, in coastal
areas the residues of industrial and horticultural crops constitute the main source of feed
stuffs. These crop residues are available in large quantities but they are generally of low
quality; therefore of limited value without additional supplementation in animal feeding
systems (Gokkus and Kog, 2001). Natural pastures are the most cost effective source of
quality feed, providing a good source of energy and protein.

In dryland farming (receiving less than 400 mm annual rainfall) areas of Turkey, the
cereal-fallow cropping system is widely practiced, and a considerable size of land is allocated
to fallow annually. The grazing of fallow-lands becomes critical, especially prior to cereal
harvest when forage is scant on rangelands. Stubble grazing is very crucial after cereal
harvesting for small ruminant feeding.

The major feeding systems employed in the Central Anatolian region are shown in
Figure 1 (Firincioglu et al,1997). There are two different main systems represented as the
mountain and plateau regions Small ruminants in the mountains are more dependent on
rangeland, whereas-not surprisingly- much more cereal stubble grazing is found on the
plateau. On the plateau, rangeland is grazed to some extent throughout the year, while in the
mountains grazing starts in March and ends in mid-November. Vetch straw is used as a
supplement in the mountains, while barley grain and concentrates are more common on the
plateau (Figure 1 a).

Cattle depend on rangeland more in the mountains than the plateau, but in the mountains their
diet is supplemented by a more diverse feed mix, including hay, vetch straw and grain, and
smaller amounts of barley grain. Cattle start grazing on rangeland at the beginning of April,
one month after small ruminants (Figure 1 b). Because large stubble areas of the cereals exist
in plateau, small ruminants are mostly grazed on this stubble, after the cereal harvest (Figure 1

a)

In Turkey the roughages produced from the natural pastures and forage crop
cultivation, and the shortages of the good quality dry-forage is estimated to be 8.9 and 2.6, and
17.3 million tons respectively (Firincioglu, 2005). The crop residuals, stubble and fallow
grazing are predicted to provide the 43.7 million tons of additional feed (Kilig, 2001). And, at
this production level, the roughages supply a sufficient amount of energy, but they lack
protein, and as a consequence all nutritive requirements cannot be obtained from the current
roughage production (Kilig, 2001).

Because the small family enterprises are predominant in small ruminant rearing in
Turkey, the structure of small ruminant enterprises is of importance for continuation of
extensive and conventional production pattern (Personal Communication with Dr. Sema
Yaman). Especially in the east, south east and central Anatolia small ruminants are kept inside
the barns and stall fed only in 3-4 months (winter) of the year. Except during harsh winter
conditions, small ruminants are grazed almost year long and except stall feeding in winter
there is no supply of feed during grazing. In winter time wheat and barley straw are fed to
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animals together with very small amount of whole barley or compound feed. Compound feed
consumption is not common and sufficient to supply animals in winter time (Personal
Communication with Dr. Sema Yaman).
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Figure 1. Grazing calendars of small and large ruminants in the Central Anatolian Highlands.
Ingredients of diets are as reported by farmers; each symbol represents 4% of the diet in each
month. Upper-case symbols denote hand feeding: C=cereal straw; B=barley;
N=concentrates; V=vetch straw; H=hay; X=wheat grain. Lower-case symbols denote that
animals were grazing: s=cereal stubble, m=meadow; g=rangeland. (Firincioglu et al., 1997)

Feeding and rearing conditions are not much different for small ruminants. In winter
animals are supplied mainly with straw and small amounts of hay and compound feed. During
early spring animals go out to the meadow-pastures near the villages for grazing. During
grazing they can get no supplementation. An exception would be in west Anatolia where the
number of large modern dairies has increased in population, increasing the prevalence of
intensive feeding in stalls and barns (Personal Communication with Dr. Sema Yaman).In
these dairy enterprises feeding and rearing conditions have been improved. Silage making and
usage are very common. Silage corn and fodder crop cultivation are increased and dairy
producers are very mindful in preparation and feeding practices. Shortage of good quality
fodders is the most limiting factor in feeding of animals leading producers to use higher
quantities of compound feeds that compensate for good quality forage. Improper practices
lead to uneconomic results and/or metabolic disorders in the animals (Personal
Communication with Dr. Sema Yaman).
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4.4. Integration of livestock into farming system:

Historically, crop-livestock integration has been managed through both intensive and

extensive land-use systems. The small ruminant production, as an example of the extensive
system, integrates natural pasture grazing with cereal cultivation in rainfed areas. Another
example is the integration of highland pasture (yayla) with lowland systems (natural pastures
and /or cereal stubble grazing)
There are two types of intensive agricultural systems, which are mainly located in the areas
receiving sufficient rainfall in coastal areas and irrigated lands within the dryland farming. In
coastal areas, major crops are the industrial crops such as sunflower, potato, and sugar beet,
which produce residues that can be utilized in livestock feeding. This is also true for irrigated
lands where sugar-beet production produces residues widely exploited in cattle fattening.

4.5. Limitations

Owing to high production cost and lack of awareness, the fattened cattle are
slaughtered long after reaching an optimum live weight. This raises the costs of production
but also worsens the meat quality (Anonymous, 2004c). Lack of forage crop production and
good quality herbage from pastures leads to excessive use of the cereal straw as roughage, and
need to use concentrates to offset the poor quality of the roughage
Turkey, having a common border with seven countries, is always in danger of introduced
livestock diseases. The eradication of the cattle plague has recently been a success story. The
act of animal movements within the country is regulated by the Act Number 3285 of the
Animal Health and Constabulary Office so as to prevent the spread of disease. In recent years,
the Ministry of Agriculture and Rural Affairs have initiated a promising program of livestock
description and inventory in order to control animal movements and disease pandemics.
Low quality herbage from pastures and lack of good quality forage are the main reasons that
explain the general practice of using high amount of compound feed for dairy, and this reality
leads uneconomical feeding and metabolic syndromes in large ruminants (Personal
Communication with Dr. Sema Yaman).

4.6. Socio-economic limitations

The vast majority of livestock growers are subsistence farmers, who do not have
adequate basic knowledge and infrastructure for proper animal management. These growers
are traditionally self-sufficient within the customary marketing system, and also strive to meet
local market demand. In this system, because records are not kept, breeding practices are
inefficient and production potential is not achieved. Growers do not acquire necessary tools
and equipments (Anonymous, 2004c¢). Increasingly, it is recognized that a huge proportion of
subsistence livestock producers could be considered as the main obstacle in the development
of livestock sector. It should not be overlooked that the emergence of big commercial animal
farms is not necessarily due to logical and progressive development of the sector (Akman et
al., 2001).
In Turkey the dual constraints that harm the improvement of production are the farmers’
unorganized structure and capital shortages. The main factor in supply of farm capital is from
the net return stemming from the marketing of products. The need for credit is clear.

In 1995, the first Cattle Growers Union was established with the aim of resolving constraints
and providing some services. Accordingly, some functions conducted by the Agriculture
Ministry were displaced to Unions such as artificial insemination, health care, inventory and
record keeping. Since their establishment they have achieved many goals but there is much
work yet to accomplish.
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4.7. The use of communal pastures

In Turkey nearly all of the native pastures are public lands and used communally. Smaller
areas of meadowlands are in owned privately. When these public grazing lands were granted
to the farmers for a communal use, there were a relatively small number of livestock, and
overgrazing was not an issue. However, the development of cereal culture displaced common
pastures, a side effect of which has increased environmental degradation. As a result, many of
the permanent pastures have been converted to cropped land, particularly during an intense
conversion period during 1940 to 1960 due to rapid mechanization in Turkey (Bakir, 1971).
Rapid increase in human population has encouraged the conversion of pasture to cultivated
land. Simultaneous enlargement in livestock number has concentrated more animals on a
smaller area. The mismanagement of pasture lands by overgrazing has resulted in a reduction
in the number of pasture species. The rangeland is grazed from early spring to winter as a
common practice. The ideal grazing season, which enables pasture species to recover, is
between 15 May and 15 September in the Central Anatolian Region (Biiylikburg 1983a). As a
result of this extended use and overstocking, the grazing capacity of the common land has
been dramatically depleted. Socioeconomic constraints often restrict the sustainable use of
common lands. Because of traditional and excessive use, rangelands never reach their full
productive capacity, and farmers are not aware of the gains that could be obtained by adopting
better management techniques (Firincioglu et al., 1997). In fact, unorganized communal
utilization of rangeland prevents land users from investing in improvements because there is
no guarantee that they will receive the benefits from the investment. In the past, development
projects on rangeland consisted of on-farm studies and demonstrations of seeding, fertilizing
and feeding. However, the planted pasture demonstrations, initially accepted by farmers with
great interest, failed because of the relatively high cost of establishment and the subsequent
mismanagement of the pastures (Munzur, 1989).

5. PASTURE RESOURCES

5.1. Description of main vegetation zones
In Turkey the conditions, production and utilization pattern of the natural pastures were first
described by Bakir (1971), whose region-based description is modified, updated and
summarized below:

1. Grazing lands of the Black Sea region

The most productive rangelands of Turkey are located in this region. The annual
precipitation increases from 600-2,000 mm from west to east. The climate is very supportive
for growing pasture plants. In the east part of the region the rangelands are the most
productive due to greater rainfall, which is generally localized on high mountains. Alpine
pastures are frequently seen in this region. Highland pastures of the coastal area have alpine
vegetation, while the pasturelands in inner areas of this region have the steppe vegetation type
(Personal Communication with Tamer Yavuz). The average annual hay production is 900
kg/ha. In comparison with other regions, the green foliage production period of these
rangelands is significantly longer. This region has the largest number of livestock with
2,235,450 Animal Units (AU) (SIS, 2001), and stocking rate is quite low at 0.568 hectare/
Animal Unit.

2. Rangelands of Marmara region

Only 3.94 percent (SIS, 2001) of the rangelands of Turkey are located in this region,
in which intensive farming is practiced. Environmental conditions are favorable for range
plant growth, therefore, fairly productive grazing lands produce about 600 kg/ha hay, all of
which is made during summer months. For large ruminant production, the intensive system
with high output and input is widely employed; as a result, concentrated feeds are used more
intensively than any other region. Milk cows and feed lots are situated around the big cities.
According to the Agriculture Census (SIS, 2001) 1,318,171 AU exist, and stocking rate is the
lowest with 0,393 ha/AU. The pasturelands of the Canakkale Province possess sparse-shrub
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formations along with some dominant herbs such as Dactylis glomerata, Lolium sp., Poa
bulbosa, Hordeum bulbosum, and Bromus arvensis. Sarcopoterium spinosum is predominant
in the abandoned lands, and oak trees (Quercux sp.) are also ubiquitous (Personal
Communication with Dr. Hakan Hakyemez). The small ruminant extensive production system
depends mostly on the communal pasture grazing, whereas the hand feeding as an intensive
system is practiced in large ruminant production. In that region, the proper grazing season
falls into the dates between 20 March and 20 November, while actual grazing lasts
continuously year-round (Personal Communication with Cengiz Kurt and Dr. Arif Semerci).

3. Rangelands of Aegean region

This region resembles the Marmara region except that the Maki which is the
characteristic shrub vegetation of the Mediterranean region occupies large parts of the coastal
areas where there are 1,420,899 animal units of livestock, and a stocking rate of 0.528 ha/AU
(SIS, 2001).
Gengkan (1970) identified the 35 legume plant species, of which Medicago marina, M.
polymorpha, M. hispida and Trifolium tomentosum are widespread, whereas in the flora of the
coastal line Festuca sp. Bromus sp. Lotus sp. and Trifolium sp. are the most common species
(Avcioglu, 1989). Dr. Hiiseyin Ozpinar (personal communication) reported that pasturelands
are usually grazed, though in some flatlands pasture mowing is also practiced, but in general
grazing is uncontrolled, and the village livestock production is largely dependent on the
communal pasture. Some feed lots, mostly located in the coastal area, employ an intensive
production system.

4. Grazing lands of the Mediterranean region

Intensive farming is practiced in most parts of the plain areas; however, in the
mountainous areas the farming system is extensive in character. Almost all of the coastal areas
up to 500 m are covered with maki vegetation being composed of shrubs and small trees
which have no economic value for feed, but does serve a role as for fuel and soil protection.
The dominant species of maki in this region is Quercus coccifera, a small shrub 1-2 m in
height. Only goats can graze this shrub together with the other constituents of the vegetation,
there being a sparse herbaceous cover in the openings between shrubs. The other rangelands
of this region, which are mostly located in the Taurus Mountains, are not generally as
productive as the rangelands of the Aegean and Marmara regions. On average, the grazing
lands produce only about 450 kg/ha hay. Grazing livestock on native rangelands, on maki
vegetation and on forest areas has resulted in a type of nomadic animal husbandry. Livestock
in most of the villages are taken out of the barns in the early spring, they are grazed on the
three types of vegetation mentioned above and after seven to eight months returned to the
village. This region possesses 923,487 animal units (SIS, 2001) of livestock and 0.683 ha/AU
stocking rate. In this region, the dominant plant species are Hordeum sp., Poa sp., Cynodon
dactylon, Lolium sp., Trifolium resupinatum, T. fragiferum, Plantago sp., Echinops sp.,
Eryngium sp., Euphorbia sp., Cirsium sp., Centaurea sp. and Cardus sp.,. The hill pasture
grazing (Yayla) in the Taurus Mountains is greatly valued during summer; however, the year-
round uncontrolled grazing is a common practice, though grazing is stopped in few villages
from December to April (Personal Communication with Dr. Mustafa Aver and Mr. Selahaddin
Cinar).

5. Rangelands of Central Anatolia region

The most unproductive rangelands of Turkey are located in this region, because of the
prevailing unfavorable climatic condition and the existence of overgrazing for extended
periods over the past decades. The annual precipitation varies between 289-500 mm from
Karapmar County to the northern transient zone. Since there are prevalent periods of hot
temperature and drought during summer, most of the range plant species completely dries out
for 2.5 months of grazing season. Due to excessive grazing pressure, the range vegetation has
been severely deteriorated to the extent that the plant cover can not sufficiently protect the soil
in some places. For this reason, in the Karapinar area, as a worst example wind erosion caused
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formation of sand dunes. But, the deleterious effect of the water and wind erosion frequently
occurs in most parts of the region. The Central Anatolian rangelands have a steppe character,
but as the case in true steppes, the grass species are not dominant. Grass species such as
Festuca ovina, Bromus tomentellus and Poa bulbosa var vivipara are accompanied by shrub
species such as Thymus squarrosus and Artemisia fragrans. In some parts of region, as a
result of further degradation, Artemisia rangelands have been replaced by Thymus
pasturelands. Grasses constitute about 40 percent of the vegetation. Though the Central
Anatolian region is a high plateau, unlike other regions there is no adjoining area of high
mountain pastures on which livestock might be grazed during the hot summer season. After
cereal harvest, animals are driven to graze on the stubble, which becomes an important part of
the daily ration. Because of this heavy grazing, the dried hay production of the rangelands has
been reduced to an average of 300 kg/ha. Central Anatolia, among others, has the largest
stocking rate at 2.467 ha/AU (Personal Communication with Dr. Sabahaddin Unal) with
1,779,075 animal units (SIS, 2001) . In the western and north-west transition zones of Central
Anatolia, the major plant species are Festuca ovina, F. rubra, Agropyron desertorum, A.
cristatum, Dactylis glomerata, Stipa sp., Astragalus sp., Thymus sp., Plantago sp. in
rangelands, whereas in meadows Agropyron intermedium, Festuca arundinacea, Lotus
corniculatus, Phleum sp., Trifolium repens, T. pretense, Carex sp., Lolium sp. and Juncus sp.
are common species. Shrub species such as Crategus monogyna, Rubus caesius and Palirus
spina are prevalent in pasturelands (Personal communication with Mr. Levent Sever and
Ismail Kara). In this part of Central Anatolia, Juncus sp. is intensely encroached upon in the
meadows. Livestock grazing in the hill pastures is a common practice during hot summers.
For small ruminant production, a quasi-nomadic system is practiced, e.g. the flocks are driven
from the Aydin and Manisa Provinces to the Goélciik Hill pastures in the Simav district of
Kiitahya Province.

6. Rangelands of Eastern Anatolian region

The largest range area is found in the Eastern Anatolian Region. The grazing pressure
is relatively low compared with other regions. Therefore, range condition is also in relatively
better shape than that of other regions, and excluding the Eastern Black Sea region, the
climatic condition is more favorable for plant growth than any other region. The botanical
composition of this region’s pasturelands is represented by grasses such as Festuca ovina,
Bromus tomentellus and Koeleria cristata; the major leguminous family species are the
spiny-Astragalus ericephalus and the various wild alfalfa species (Medicago falcata) are
widespread (Personal communication with M. Merve Ozgoz, Siireyya Dumlu, Erdal Aksakal,
Mustafa Uzun). Eastern Anatolia is more suited to animal husbandry and the cropping of
cereal and industrial crops have some constraints owing to high elevation. More interestingly,
most of the productive meadows are situated in this region, which has a great capacity for
animal husbandry and forage production and most of the villagers invest in livestock
production for their livelihoods. A total of 2,056,029 AU of small and large ruminants (2001,
SIS) with 2,268 ha/AU stocking rate exists in this region .

7. Rangelands of South-Eastern Anatolian region

The rangelands of this region have more or less the same conditions as the Central
Anatolian pasturelands, mainly because of the dry climate. Since summer and high
temperature become prevalent earlier, the pasture forage dries out quickly, and the small
ruminants are driven towards higher plateaus and pasturelands of Eastern Anatolia and
highlands of south -eastern Taurus Mountains. The rangelands of this region are grazed
heavily. South-eastern Anatolia has 787,356 AU (SIS, 2001) equivalents of small and large
ruminants with a 1.20 ha/AU stocking rate. Proper grazing times lie between 15 April and 30
June for spring, and from 15 September to 30 November for autumn, but these timeframes are
not respected and uncontrolled grazing is widely practiced (Personal Communication with Mr.
Mehmet Salih Sayar). In the South-eastern Anatolia Project (GAP) Area, confined mostly to
the Urfa Province, the plant cover ratios of grass, legume and other species were determined
to be the 11, 2.5 and 85.5 percent, respectively (Polat et al.,1996). Dactylis sp., Avena sp.,
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Phlaris sp., Bromus sp. , Hordeum sp, Festuca sp. of the grass family, and Astragalus sp,
Vicia sp., Lathyrus sp. Pisum sp., Trifolium sp., Trigonella sp., Medicago sp., Coronilla sp. of
the legume family are the major species in the GAP region. In general, an uncontrolled use of
the communal land is widespread. Livestock feeding is largely dependent upon rangeland; all
of the small ruminants and major portion of cattle (local breeds) graze on pastureland for most
of the year (Personal Communication with Mr. Abdullah Cil and Ayse Cil).

5.2. Improved pastures, sown forages and crop residues

a) Rangeland Improvement

Bakir (1971) reported that in Turkey the range improvement studies first began in 1952-53
with the initial research on range fertilization, control of noxious weeds and clearing of stones.
Since then, much more research work has been conducted and invaluable information has
been generated. Altin et al. (2005) outlined several improvement methods that are in keeping
with range condition classes, summarized in Table 7.

Table 7. Rehabilitation methods applicable and in accordance with vegetation condition class and
structure.

Range condition Applicable techniques

Excellent (climax) Proper management (grazing complying with carrying capacity
and grazing season; rotational grazing may be considered)

Good Proper management + fertilization + weed control (if necessary)

Fair Proper management + fertilization + weed control + artificial re-
seeding (over-seeding or strip-seeding)

Poor Proper management + fertilization + weed control + artificial re-
seeding (strip-seeding or seeding after seed bed preparation)

Bushy rangelands with Proper management + prescribed burning/weed control +

satisfactory plant cover fertilization

Bushy rangelands with poor Proper management + prescribed burning/weed control +

plant cover fertilization + artificial seeding

Flat land with deep soil and Proper management + fertilization + appropriate water regime +

deficiency of water weed control (if necessary)

Flat land with deep soil and Proper management + fertilization + water regime (especially

excess of water drainage) + weed control (if necessary)

The rangeland rehabilitation can be achieved by employing the following techniques:
(1) Re-seeding
Two distinct methods of re-seeding can be employed, which are (1) natural re-seeding and (2)
artificial re-seeding (Altin et al. 2005). The selection of method is largely dependent on (1)
ratio of desirable plant species, (2) cost and benefit relations, (3) soil structure and (4)
topography.
In Turkey, most of the rangelands are in poor condition, and in which ratio of the desirable
plant species is not more than 25 percent; therefore, the long term exclusion of grazing
animals did not necessarily achieve its goals (Alpay, 1970; Alinoglu, 1971). Tikel (1988)
suggested that a minimum annual 500 mm rainfall is required to be successful in such pastures
situated on shallow soil and steep slopes. Bakir (1985) reported that for success in natural re-
seeding, the ratio of desirable range species within the botanical composition should be at
least 25 percent. In Central Anatolia near Ankara, despite eight years of complete resting,
herbage production increased three fold, but its forage quality did not change considerably
(Alinoglu, 1971). Fertilization along with resting (natural re-seeding) increased the herbage
yield, but it decreased the forage quality in Ankara Province (Biiyiikburg, 1983b). In Eastern
Anatolia, in Erzurum Province, artificial seeding increased herbage yield as well as its feeding
quality (Tosun et al. 1977a, Gokkus, 1987).
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(2)Fertilization
Altin (1975) suggested a 150 kg/ha dose of nitrogen fertilizer in meadows and the 50-100

kg/ha for the rangelands of Erzurum Province. Tosun and Altin (1981) recommended the
same doses of nitrogen in the rangelands of Erzurum Province. The 40 kg/ha phosphorous was
recommended for the meadowlands of Erzurum and Ankara Provinces. Biiyiikburg (1983b)
investigated the fertilization responses in detail, in the rangelands of Yavrucak village of
Ankara Province, where six years after annual fertilization application at the doses of 100
kag/ha nitrogen and phosphorous, the cover ratio of the shrub species Thymus squarrosus
Fisch. Et. Mey. decreased from 38 to 1 percent, whereas grass species percentage in the
botanical composition increased from 20.5 to 73 percent. But, an initial cover ratio (barely 0.5
percent) of the legume species did not increase significantly.

Altm et al (2005) summarized the broad doses of the fertilization for each regional
grazinglands recommended for rangeland rehabilitation, as follows;

1. Mediterranean and Aegean Regions: In the rangelands with the vegetation predominantly
annual grasses and encroached with bushy species, fertilization is not feasible. The
rangelands, not severely degraded and located in low or middle altitudes require 100
kg/ha nitrogen and phosphorous for satisfactory development. In the highland pastures,
50-100 kg/ha nitrogen and the 50-75 kg/ha phosphorous are sufficient in lightly degraded
rangelands. As the ratio of legume species increased, amount of nitrogen can be decreased
in parallel with the increment of phosphorous.

2. Marmara Region: Due to high precipitation, even severely degraded grazing lands can be
highly responsive to the fertilization. The 100 kg/ha nitrogen and 50 kg/ha phosphorous
give satisfying results. Owing to wide distribution of the herbaceous and brush species,
mere fertilization is not recommended for range improvement. Though the fertilization
doses may change in accordance with plant species composition, in general 75-100 kg/ha
nitrogen and 50-75 kg/ha are recommendable quantities.

3. Black Sea Region: This region receives highest precipitation, and studies have proved the
good responses of grassland vegetation to fertilization. The amount of the 50-75 kg/ha
nitrogen and phosphorous produce significant results in the inlands of the region, but the
doses of 75 and 100 kg/ha nitrogen and phosphorous generate the satisfactory outcome in
coastal areas and high elevation pastures.

4. Central Anatolian Region: The studies on the fertilization of rangelands in terms of the
economic feasibility have not indicated consistent results. However, in parallel with the
increment of perennial species 50 kg/ha nitrogen is recommended, and if the rangeland
vegetation has an adequate amount of legume species, then 40 kg/ha phosphorous is a
reasonable quantity. In the higher elevation rangelands with greater rainfall 50-75 kg/ha
nitrogen and 50 kg/ha phosphorous are considered to be an effective amount.

5. Eastern Anatolian Region: The region is distinct because of its high elevation and short
season for vegetative growth. Rangelands are in relatively better condition; this is
especially true for hill pastures. The range areas without encroachment by spiny
Astragalus sp. species are mostly inhabited by herbaceous plants that are grazed by
livestock. When the grazinglands are near to populated areas and with poor content of
leguminous species, then 50-75 kg/ha nitrogen application is the appropriate dose. If the
ratio of leguminous species is not less than 10 percent, an additional 50 kg/ha
phosphorous can be applied. In the high hill pastures with a good condition, 75-100 kg/ha
nitrogen and 50-100 kg/ha phosphorous give satisfactory results.

6. South-Eastern Anatolia: The vegetation of the lowland grazing lands has been severely
destroyed, and fertilization does not produce a desirable effect in these rangelands. In the
highland pasture, if vegetation is not much deteriorated, then the quantities of the 50 to 75
kg/ha nitrogen and 50 kg/ha phosphate are advisable. In the GAP region, on the relatively

flat pasturelands, over-sowing and fertilization with mostly phosphorous and the proper
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grazing improve the range condition, and grazing on cereal stubble and the quasi-nomadic
system is a common practice (Personal Communication with Mr. Abdullah Cil and Ms.

Ayse Cil).

b) Sown Forages

Although Turkey with its great ecologic variation is well suited to produce various kinds of
forage crops, shortages of good quality forage have been stated by many authors. As a main
goal, the cultivated area of forage crops has been targeted to increase from the current 5-6
percent of the arable land to 25 percent but it has not been achieved. Marketing constraints for
animal products and low prices and mediocre yield potentials of livestock populations could
be improved through proper exploitation of forage crop cultivation. The traditionally grown
crops are common vetch (Vicia sativa), alfalfa (Medicago sativa), sainfoin (Onobrychis
sativa) and bitter vetch (V. ervillia). Hungarian vetch (V. pannonica), silage maze (Zea mays),
sorghum (Sorghum bicolor) and fodder beet (Beta vulgaris rapa), fenugreek (Trigonella
foenum-graecum) and grass pea (Lathyrus sativus) are grown to a limited extent.

Vetches

Common Vetch: The common vetch is the largest cultivated annual forage crop in
Turkey. In almost all parts of Turkey common vetch can be grown, but in general it is grown
for hay in coastal areas as autumn sown forage, whereas in hinterlands such as Central and
Eastern Anatolia it is produced for seed and straw as spring grown forage. Firmcioglu et al.
(1996) reported that in the Central Anatolian region three years average seed and straw yields
of common vetch were 770 kg/ha and the 1,270 kg/ha respectively. In the coastal areas or
irrigated lands, 5.0-7.5 tons/ha of the dried herbage can be produced (Cakmakge1 et al. 1987,
Gokkus et al. 1996, Konak et al. 1997). The sown area, seed and dried herbage production of
common vetch have increased from 212,000 ha, 162,000 tons and 301,990 tons in 1985 to
320,000 ha, 120,000 tons and 410,000 tons in 2004, respectively (Table 8).

Bitter vetch: Though it used to be widely grown in Anatolia for the feeding of oxen,
gradual removal of draft animals from agriculture activities and difficulties in harvesting have
helped to diminish the area grown. Today, the production area is limited to few provinces, its
sown area dramatically decreased from 18,000 ha in 1985 to 3,200 in 2004. Three year
average seed and straw yields of bitter vetch were 800 and 1010 kg/ha respectively in Central
Anatolia (Firmcioglu et al., 1997).

Hungarian vetch: Hungarian vetch is the most cold tolerant among annual forage
legumes grown in Turkey. In recent years, its cultivation area has been extended in both
inlands and transition zones. It can be grown in a mixture with barley for hay production,
which can produce up to 3-4 tons/ha of dried herbage in rainfed areas.

Table 8. The sown area (ha) grain production (ton) of some chief annual feed legumes in the last 20
years (SIS, 2005)

Common (cow)

vetches Bitter (wild) vetches Fenugreek Grass pea
Area Production Production Area Production Area
sown (Tons) Area sown (Tons) sown (Tons) sown Production
(Hectare) (Hectare) (Hectare) (Hectare) (Tons)
1985 212,000 169,000 18,000 19,000 3,357 4,240 5,602 5352
1990 259,000 175,000 11,000 11,000 846 1,031 1,698 1,862
1995 270,000 160,000 9,200 7,300 1,241 1,567 1,515 1,735
2000 225,300 134,000 3,550 3,600 700 670 877 1,037
2001 240,000 127,000 2,900 3,000 425 400 600 700
2002 234,227 129,124 2,850 3,000 1,500 1,900 2,373 2,876
2003 250,000 121,000 3,000 2300 2,000 2,100 3,500 3,750
2004 320,000 130,000 3,200 2,500 850 1,000 4,50 4,500
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Alfalfa:

Alfalfa is generally distinguished as “the queen of forage crops” in written literature, but Elgi
(2005) further upholds it to “Empress of Forage Crops” in Turkey. Actually, alfalfa named
Yonca in Turkish is considered by many authors as the most important forage crop in Turkey.
Alfalfa, depending on the climatic conditions, is usually sown in two different seasons as late
summer and spring plantings. In general, in cold inlands of Central and Eastern Anatolia, it is
planted in spring, but late summer sowing is also possible if irrigated to get established
adequately and hardened before winter, whereas in the coastal areas planting season is more
suited to autumn. In a growing season, the numbers of herbage cuttings in alfalfa stands are 2-
4 in Eastern, 4-5 Central, 5-7 Aegean, 7-10 in Mediterranean and South-eastern regions. The
cultivated area and herbage production of alfalfa have increased substantially from 137,439 ha
and 1,848,825 tons of green and 1,105,819 tons of dried herbage in 1990 to 320,000 ha,
2,300,000 tons of green and 2,000,000 tons of dried herbage in 2004 respectively (Table 9).

Sainfoin:

Sainfoin is usually cultivated in Central Anatolia, transition zones and Eastern Anatolian
Regions. Sainfoin with its high cold and drought tolerance can grow well in soils with high
lime content and low water holding capacity, on which others can not prevail. Under the
rainfed conditions its stand can only be cut once per year. The 10 tons/ha of green foliage or
2.5 to 5 tons/ha of dried hay can be produced if the sainfoin stand is timely mown (Balabanli,
1999; Serin and Gokkus, 1997). In dry farming areas, the life span of sainfoin stand is quite
short and it only lasts the 3 years, due to the larva of the two insects; Sphenoptera carcieli,
Dipsosphecia scopigera that infest the crown and cause serious root damage. The cultivation
area of sainfoin has merely risen from 95,759 ha in 1990 to 107,000 ha in 2004 (Table. 9).

Table 9. The sown area (ha) and production (ton) of alfalfa and sainfoin in the last 15 years (SIS, 2005)

Alfalfa Sainfoin
Area (Ha) Production (Tons) Area (Ha) Production (Tons)

Sown  Harvested Grain Green Dried Sown Harvested Grain  Green Dried
1990 197,439 197,008 1,292 1,848,825 1,105,819 95,759 95,609 2,449 318,047 293,826
1995 214,010 212,283 953 1,803,190 1,399,341 88,953 87,816 2,349 271,909 316,391
2000 250,800 249,654 1,900 1,807,000 1,540,000 107,500 106,594 1,938 200,000 330,000
2001 249,000 246,712 1,910 1,830,000 1,563,000 105,500 103,869 1,925 203,000 334,000
2002 260,000 246,465 2,300 1,900,000 1,700,000 99,000 97,943 2,500 204,000 350,000
2003 290,000 287,232 3,200 2,100,000 1,800,000 108,000 107,666 2,000 220,000 360,000
2004 320,000 318,590 3,500 2,300,000 2,000,000 107,000 106,880 2,000 270,000 330,000

Grass pea:

The production area of grass pea (Miirdiimiik) is limited to a few provinces. Since it is not
cold resistant, in dry inland areas it is planted in spring and usually grown for its seed and
straw yield. The cultivated area of grass pea has been very inconsistent in the last 15 years,
varying widely from 600 ha in 2001 to 4,500 ha in 2005 (Table 8).

Fenugreek

Fenugreek named as Cemen in Turkish is an ancient crop and native to the Mediterranean
region. To a limited extent, its grain and hay is used for animal feeding, and its sown area is
restricted to a few thousand hectares, varying from 3,357 ha in 1990 to 425 ha in 2003 (Table
8). The dried herbage yield ranged from 1,500 kg/ha to 3,000 kg/ha (Agikgoz, 2001).
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Table 10. The fodder production (ton) of maize, common and bitter vetches and fodder
beets (SIS, 2005).

Common (Cow ) Bitter (Wild)

Maize vetches vetches Tons Fodder beet
Area sown Production
Silage Green Dried Green Dried (Ha) (Tons)

1990 229,161 294,460 301,990 - 2,021 1,550 70,000
1995 551,000 390,658 350,232 1,493 2,038 2,300 110,000
2000 700,000 395,000 261,000 360 800 3,100 140,000
2001 710,000 420,000 310,000 255 1,000 3,150 150,000
2002 740,000 450,000 368,000 950 1,050 3,300 160,000
2003 650,000 455,000 370,000 1,400 1,000 3,400 160,000
2004 600,000 540,000 410,000 3,600 1,550 3,390 160,000

Silage Maize:

In Turkey, the maize is mainly grown for grain production; however the area of silage maize
has steadily increased over the last ten years. In silage making, maize has become a favorite
crop in all regions. In Black Sea Region the maize stand planted after barley harvest as a
second crop produced 6-8 tons/ha dry-matter yield, or 25-30 tons/ha green foliage (Acar and
Tosun, 1988). In Central Anatolia as a second crop after barley harvest, 20-50 tons/ha of green
maize should be considered an average yield (A¢ikgdz, 2001). The maize silage production
substantially accelerated from 229,162 tons in 1990 to 600,000 tons in 2004 (Table 10.).

6. OPPORTUNITIES FOR IMPROVEMENT OF PASTURE RESOURCES

6.1. Adjustment of range legislation

In 1998, the new Range Law Number 4342 was ratified in the National Assembly. Within the
framework of this act- to enforce the range law and to improve range conditions -a range fund
was established. The utilization rights of rangelands (Mera), summer-hill pastures (Yaylak)
and winter-pastures (Kislak) belong to the local village(s) and municipality(s). But, these
lands are in public ownership and under the authority and possession of the government. At
present, for the enforcement of the Range Act the sub-structural and administrative systems
have been established.

The purposes of the Range Act can be summarized as follows; (1) the allotment of range
areas, (2) the exploitation of pastures in compliance with rules and regulations, (3)
improvement of pasture condition and sustainable use, (4) supervision of usage and
protection, (5) if necessary, amending of its exploitation type to tourism, mining, industrial
production or other purposes. According to the Agriculture Production Development General
Directorate (APDGD)’s records in 2005 between 1998 and 2004, the determination and
delineation of pasturelands has been accomplished for 15,579 villages covering 5 million ha
and in 6,500 municipalities, totaling to 2.9 million ha, respectively (Personal Communication
with Ms. Emine Incediken). The village leader (Muhtar) or mayor (Beledive Baskani) is
responsible for the protection and appropriate usage of public pastures in their respective
administrative units. With the purpose of supervising all management practices, the Pasture
Management Body is set up in each entity (village or municipality). This unit is formed by
electing a five member board among the livestock growers dwelling in the vicinity of the
village or municipality area. So far, a total of the 706 Pasture Management Bodies have been
established in 95 districts of 40 provinces (Personal Communication with Ms.Emine
Incediken).
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6.2. Developmental Projects

6.2.1. National Rangeland Restoration Project:

The Agricultural Production Development General Director (APDGD) and Agricultural
Research General Directorate (ARGD), Universities and the Provincial Agriculture
Directorates have collaboratively conducted the range rehabilitation project. This is the most
ambition project of its kind in Turkish history in terms of people and areas involved. In 2004
and 2005, the restoration projects were initiated in a total of 158,800 ha of pasturelands all
over the country. A village is considered a unit with its pastureland, livestock inventory and
crop production. First, range condition classes are determined and accordingly a restoration
project is planned. To balance livestock inventory and feed production the forage crop
production is encouraged by providing forage seeds such as alfalfa, vetches and sainfoin, and
silage maize. In general, deferment of grazing is recommended, i.e., while half of the pasture
area is rested during spring the other half is grazed and in autumn vise-versa.

6.2.2 National Pasture and Forage Crop Production Development Project:

In both the Eight and Ninth Five-year Development Programs of the State Planning
Organization forage cultivation area has been targeted, aiming at increasing forage production
and some projects have been implemented. This project was first initiated in a total of 18
provinces. In 1996, it was promoted to the National level and it was subsequently extended in
a second term from 2000 to 2005 and further in a third term from 2006 to 2010. Up to present,
116,898 ha area of range rehabilitation and planted pastures have been realized, 293,598 ha of
forage cultivated, and as a result 13,356,821 tons of silage have been produced. With the aim
of expanding use of agricultural machinery, a total of the 410 agricultural implements were
purchased and delivered to the Provincial Directories (Personal Communication with Mr.
Musa Kozan). Short training courses were organized on the subjects of silage making, range
management and forage crop agronomy.

6.3. The subsidization of forage crop production

With the aim of eradicating feed shortages, forage crop cultivations have been subsidized
since 2000. The Livestock Subsidization Decree Number-2000/467 was issued by the Council
of Ministers in 2000. According to this by-law, a given portion of capital and production
expenses for forage crop production was disbursed to the growers. Forage crops such as
alfalfa, sainfoin, common and Hungarian vetches, silage maize, sorghum, feed beet, feed
turnip, triticale -- as pure stands or in mixtures — were included in the subsidy program. For
the establishment year for perennial species, excluding the costs of freight, fertilizer and
chemical, 35 percent of the capital and operational expenses, and 30 percent of agricultural
machinery that is well-suited to the planted areas are provided to the farmers. For annual
forage crops, 20 percent of operational expenses and machinery well-matched to the sown
area are subsidized. The number of projects, sown area and funds disbursed in the subsidy
program conducted between 2000 and 2004 are given in Table 11. The cultivated area and
disbursements have substantially from 53,855 ha and 2.4 million YTL (1.6 mil. USA $) in
2000 to the 362,641 ha and 73.5 million YTL (49 Mil USA $) in 2004 (Table 11) (Personal
Communication with Mr. Musa Kozan).

Table 11. Table. Number of projects, sown area and disbursed in the subsidizing
program between 2000 and 2004 (source: APDGO records)

Years  Number of the projects Sown area (Ha) Funding (Million YTL)

2000 10,741 53,855 2.4

2001 28,769 127,513 17.4
2002 51,383 215,854 35.6
2003 67,034 269,875 62.3
2004 143,033 361,641 73.5
Total 300,960 1,028,738 191.2
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6.4. Potentiality of the roughage production enhancement

Despite an expansion in forage crop cultivation, the natural pastures are still the main feed
resources in Turkey. Principally, the rehabilitation of these grazing resources is first designed
to foster roughage production, and the introduction of forage species into crop rotations is to
ameliorate feed resources. However, with the large livestock inventory and a wide reliability
of natural pasture production makes range rehabilitation almost impractical. Therefore,
improving forage cultivation in cropping systems is very crucial.

According to research results, the expansion of forage production area without any decline in
the area of the main crops such as cereals, industrial crops and oil seeds can be achieved in
crop rotations. The perennial crops such as alfalfa and sainfoin are suitable for long-term
rotations, while annual forages such as vetches and field pea are well-matched to short-term
rotations. Research studies indicate that common vetch (Vicia sativa), Hungarian vetch (V.
pannonica), hairy vetch (V. villosa), narbon vetch (V. narbonensis), and field pea (Pisum
sativum) can be grown as pure stands or in a mixture with cereals such as barley, oats, rye and
triticale. The planted mixtures can be harvested for hay or used for grazing. Use of forages in
two areas will now be discussed.

a) Rainfed Areas (inland regions).

In dry-land farming systems, the cereal-fallow cropping pattern is widely practiced. In the
first year wheat, barley or oats are grown and harvested for grain, and in the following year
the field is left empty as fallow. In place of fallow, in Central Anatolia Hungarian vetch is
grown as a winter crop, whereas common vetch as a summer crop, and also in mixtures with
cereals they can produce a good quality hay. In Ankara, in a six year-long experiment
designed to study fallow replacement, the annual forage legume as a pure stand or in mixture
with cereal did significantly decrease yields of the subsequent wheat crop (Kurt and Tan,
1984). Similarly, various experiments conducted in the Ankara and Corum Provinces of the
Central Anatolian Region revealed that annual forage legumes can be successfully grown
alone or in mixtures with a companion cereal crop (Tan, 1984a; Tan, 1984b). In Eskisehir
Province, annual forage legumes, when grown for herbage, did not cause any yield losses of
the following wheat, whereas for seed production it cause some losses in subsequent cereal
grain yields, which was explained by the lower accumulation of nitrogen in the soil and
reduced amounts of water in the soil profile (Gerek, 1987; Kalayci, 1981).

b) Humid and sub-humid areas (coastal regions)

Studies revealed that beneficial effects of forages in rotations have been unarguably proven in
wet areas or under irrigation. In coastal areas the forages can be well-matched to rotations as a
second crop in (a) winter from November to April and (b) summer from May to October. In
the humid-coastal areas, the main crops for winter and summer growing are wheat, barley,
oats and rye, and maize, sunflower, tobacco, soybean, sugar beet, cotton and potato,
respectively. If the cereals are grown as the main winter crop, then after their harvest, silage
maize or sorghum for hay can be grown during summer. In the Black Sea Region after winter-
barley harvest the silage maize produces 6,850 kg/ha dry-matter yield (Acar and Tosun,
1988). In a traditional cotton-cotton rotation the field is empty for a period of five to six
months from November to April; so during that period of time short-lived annual forage crops
can be grown. In Adana Province of Southern Turkey, the introduction of various forage
species into rotations affected the subsequent cotton yield in a positive way (Aydemir, 1982).
The irrigated and well watered rainfed areas cover approximately 14 million ha. Sixty percent
and 40 percent of these areas are allocated to winter and the summer cropping respectively;
hence 5.6 million ha of land is readily available for the planting of annual forage legumes
alone or in mixtures with cereals in winter (Tosun, 1996).
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In the Cukurova Basin, as a winter-crop from November to March, common vetch and field
pea in mixture with cereals (especially with triticale) can be grown for hay production, and as
a summer-crop silage maize or sorghum can be grown in mixture with kidney bean (Personal
Communication with Dr. Celal Yiical).

In the Aegean Region, the cropping pattern is cotton-cotton or wheat-cotton; the winter crop
can be pure vetch or vetch in a mixture with a companion cereal, which produces 5-7 tons/ha
dry-matter yield. If silage maize is grown as a summer crop, after its harvest Persian clover
(Trifolium resupinatum) or annual ryegrass are recommended as winter crops (Personal
Communication with Dr. Hiiseyin Ozpinar).

7.CONCLUSION

An affirmative effect on forage production has clearly been evident as a consequence of the
implementation of the subsidiary incentives over the last six years. And, the forage cultivation
has significantly enlarged. Currently, there is a huge demand for forage seed, and the seed
imports of alfalfa, vetch and sainfoin have sharply increased in the last two years. And, |
believe, that unless government policies change, the forage crop growing area will continue to
expand in near future. In addition there are always interactions between the livestock sector
and forage cultivation, so as a matter of fact, the genuine determinant in forage production is
its reliance on the demand from livestock sector.

Pasture restoration and its sustainable use are more social and environmental issues rather
than economic and technical ones. The release of overgrazing pressure on communally used
village pastures has always been problematic because of the excessive number of livestock on
the pasture land. However, the conclusive results from the range rehabilitation attempts could
be expected in the areas where grazing is controllable, fostering to the proper management.
As a conclusion, although Turkey has a great potential for forage and pasture production, it
has not reached the desired level yet.
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SUMMARY: In Turkey the main feed resources are obtained from natural pastures, forage crops and crop
residues. The grass pea (Lathyrus sativus L) has a limited sown area with a few provinces. The farmers’
preference for the grass pea can be outlined as follows; (1) its better adaptation to drought and less fertile soil,
(2) lower input requirements to grow, and (3) more productive compared to common vetch. The research studies
have mainly focused on the comparison of grass pea with feed legumes, in trying to understand how the grass
pea is substitutable to others, and what its superiority is, if any. The grass pea studies have mostly generated
positive results; such as its usefulness in crop rotations, herbage yield in mixtures and its superior seed and straw
yields, and or it might be useful as a green manure crop. Grass pea may be regarded as a marginal crop in
Turkey; however, its cultivation can be improved through enlarging of its growing area, better yielding varieties
and suitable growing techniques. The objectives of this paper are to examine the current research and
development potentials of the grass pea cultivation in Turkey, and to suggest the necessary future work for The
enhancement of its production.

Key Words: Grass pea, Lathyrus sativus L., cultivation, research, development, cultivar

TURKIYE’DE CESITLI CiFTLIiK SISTEMLERI iCINDE BiR YEM BITKiSi OLARAK
MURDUMUK (Lathyrus sativus L.)

OZET: Tirkiye’de ana yem kaynaklar1 dogal meralar, yem bitkileri ve bitki artiklarindan saglanmaktadir.
Miirdiimiik, tilkemizin muhtelif yerlerine dagilmis az sayida ili kapsayan smirl bir ekilis alanina sahiptir.
Cift¢ilerin Mirdiimiik’ii tercih etme sebepleri su sekilde siralanabilir; (1) kirag topraklara ve kurakliga karsi
dayanikliligi, (2) yetistirilmesinde daha az girdiye ihtiya¢ gostermesi ve (3) yaygin fig ile mukayese edildiginde
daha verimli olmasidir. Aragtirma c¢aligmalari, Ozellikle miirdiimiigiin diger bitkilerin nasil yerine
kullanilabilecegi ve varsa iistiin 6zelliklerinin ortaya konulmasi {izerine yogunlasmistir. Miirdiimiik ¢aligmalart
genelde ekim nobetindeki faydalari, karisimdaki ot verimi ve tohum ve kes verimindeki iistiinliikleri ve/veya
yesil giibre bitkisi olarak yararlar1 gibi pozitif sonuglar {iretmistir. Miirdiimiik, Tiirkiye’de marjinal bitki olarak
dikkate alinabilir, ancak onun kiiltiirii yetistirme alaninin genisletilmesi, daha iyi verim veren gesitlerin ve
yetistirme tekniklerinin gelistirilmesi ile iyilestirilebilir. Bu makalenin amaci, Tirkiye’de Miirdiimiik tarimimnin
mevcut aragtirma ve iretim potansiyelini incelemek ve onun iretimini iyilestirmek i¢in yapilmasi gereken

¢alismalar1 6nermektir.

Anahtar Kelimeler: Miirdiimiik, Lathyrus sativus L., kiiltiirii, arastirma, gelistirme, ¢esit

1. INTRODUCTION

Turkey has the total area of 776000 km?, which is positioned between 36° to 42° N longitudes and
26° to 45° E latitudes. The climate and topography show a wide discrepancy from west to east and
from hinterland towards coastal areas. Most of the country is located in arid and semi-arid regions;
annual rainfall varies from an average of 350 mm in the central plateau to 2300 mm in Eastern Black
Sea Region. The dry areas, which cover Central, Eastern and South-eastern Regions of the country,
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receive less than 500 mm annual precipitation where about 70% of annual rainfall occurs between
December and May, and its year to year variation is erratic. The arable and fallow lands and natural
pastures occupy 23.5 and 4.5, and 13.1 million hectares, respectively (SSI, 2002).

Roughly, Turkey can be divided into two cropping areas; (1) dry inland (rainfed farming), and (2)
coastal areas with sufficient rainfall. In dry inland, the traditional cereal-fallow cropping system is
implemented in large areas. First year a cereal, mainly wheat and barley, is grown and in subsequent
year the field is left empty to accumulate soil water as possible. Several research studies revealed that
annual forage legumes could be successfully grown in place of the fallow, and produced high quality
of the forage. In coastal areas, the cropping sequence of cereal and industrial crops is practiced in
rotations. Two major crop groups are grown as cereals in winter, and as industrial crops in summer,
which are maize, sunflower, cotton, potato, tobacco, sugar beet and soybean. In this cropping system,
the annual forage legumes can only be cultivated as an intercrop in winter.

The most popular annual forage legumes are common vetch (Vicia sativa L.) and bitter vetch (V.
ervillia). The common vetch cultivation area varied from 265 000 ha to 320 000 respectively, whereas
bitter vetch cultivation area decreased dramatically from 96000 ha to 2900 ha in the same order (SSI,
2004). In much less extent grass pea (Lathyrus sativus L), is grown in limited areas, but its cultivation
area is not recorded in the statistics, probably included in that of common vetch.

The objective of this paper is to outline and elaborate on the production potentials and research
studies, and suggest necessary future work to improve the grass pea production.

2. GRASS PEA CULTIVATION

The grass pea cultivation is reported by the Agriculture Provincial Directorates of Denizli,
Nevsehir and Elazig. According to the Provincial Directorates in 2004, a total of 1045 farmers in 160
villages has grown grass pea, covering 1540 ha area. In these three provinces grass pea is grown for
herbage, and straw and grain production. Its hay, straw and grinding seed are used to feed small and
large ruminants.

Nevsehir Agriculture Directorate notifies that sowing method is broadcasting over a prepared
seed bed, and it is harvested with hand, and grown in a rotation with cereals as spring crop. Farmers
save their own seeds from harvested crop, or get from neighbors or purchase from local traders. They
suggested that the certified seed in sufficient quantities should be made available to the farmers. They
also explained that the preferential reasons for grass pea over other forages were that; (1) grass pea is
well adapted to drought and unfertile soils, (2) input for its production is relatively low, (3) it is more
nutritive and productive than common vetch.

The extension people in Denizli Agriculture Directorate reports that if it is harvested for seed
grass pea hay was given to the livestock in winter-indoor time, but first it is roughly grinded.
Moreover, they states that in irrigated land it is grown as an intercrop in winter, and after its harvest ,
the maize or cotton is planted. In dry areas, first year grass pea is grown as a winter crop, and
following year a cereal is sown. They also point out that for hay, it is mown at 50% flowering stage,
and the foliage is air-dried, bailed and stored for winter feeding, and its great ability of drought
resistance is the main reason to grow grass pea. And, the farmers mainly grow it for its grain, grind
and mix it with maize or barley; hay is also mixed with the cereal straw.

Elazig Agriculture Directorate informs that grass pea is grown in place of fallow as spring
crop and sown by broadcasting. The agronomic practices such as irrigation, fertilization, and weed
control are not common. The major constraints of its cultivation are lack of seed supply in the market
and labor intensity due to hand harvesting.
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3. RESEARCH EFFORTS ON GRASS PEA

Several research studies on grass pea have been conducted to determine its adaptation, agronomy,
variety development and nutritive value. These works have mainly focused on the comparisons of the
grass pea with the currently used feed legumes, in trying to understand how the grass pea is
substitutable to others, and what its superiority is, if any. With these purposes a number of
experiments have been carried out in different ecological zones of Turkey, and they have mostly
generated the positive results such as greater straw and seed yield over that of vetch or others. Some
agronomic studies revealed that it was beneficial crop in rotations for the herbage production mixtures,
or it might be useful as a green manure crop. And also, some selections were made to develop the
varieties. The various studies were conducted on its nutritive value in the poultry and sheep diets.

3.1. Growing Grass Pea in Crop Rotations

Grass pea is more suitable to grow for herbage production in coastal areas and to be best to
produce for seed and straw in the arid hinterlands of Turkey. In fact, its adaptation and production
purposes are exactly the same as common vetch. Because it is cold sensitive, it can only be grown as a
summer crop in inland areas. There are several crop rotations in which grass pea can be successfully
fitted in. In the dry regions, where cereal-fallow cropping is the main pattern, then it may replace the
fallow. In the coastal areas with mild climate, it may be put in rotation with the cereals and industrial
crops as an intercrop in winter.

In the Mediterranean Region of the country cotton, peanut and sesame are cultivated as the
main crops from April to October, after their harvest the annual forages can be successfully grown as
winter crops. Cakmake1 and Cecen (1999) studied on potentials of some annual forage legumes in the
crop rotations in the Mediterranean coast of the Antalya province. The crop species of common vetch
(Vicia sativa L) narbon vetch (V. narbonensis L.), hairy vetch (V. villosa Roth.), bitter vetch (V.
ervillia L. Wild), grass pea (Lathyrus sativus L.), field pea (Pisum sativum ssp. arvense L. Poir),
fenugreek (Trigonella foecum-graecum L), berseem clover (Trifolium alexandrinum) and Persian
clover (Trifolium resupinatum) were grown to compare the herbage yield and number of days from
planting to cutting for hay. The two-year results revealed that grass pea produced the greatest herbage
yield, followed by narbon vetch, time span to cutting was the shortest in the field pea with 141 days
and the longest in the Persian clover with 182 days, whereas for grass pea it was at near middle.

In this region, the cash crops such as the cotton, peanut, sesame and wheat are grown as the
main crops, but the forage legumes are regarded as the marginal crops. The main crop rotation is a
combination of the cropping sequences as wheat in winter- cotton, peanut and sesame in summer —
annual forages in winter. In such a rotation the forage crop, which would be adopted by the farmers,
must have the properties; first its harvesting time for hay should be short enough to plant the following
main crop in spring, and second it should produce satisfactory dry-matter yield. In light of these
priorities, Cakmakg¢i and Cegen (1999) suggested that most of the species, studied on, allowed enough
time to plant for the next crop, and especially field pea, narbon vetch, fregreek, common vetch and
grass pea were the most suitable species for harvesting time. Moreover, grass pea with its greatest dry-
matter yield and relatively short growth period was the most important forage species and primarily
recommendable to the farmers in that region.

As it is known, if the aim is to produce herbage, annual forage legumes yield better in quality
and quantity when they are grown with a companion cereal in mixtures. These mixtures provide well-
balanced diet of protein and energy. Karadag and Biiyiikburg (2003) studied on the effects of seed
sowing rates of the annual forage legumes-cereal mixtures on the dry-matter and crude protein yields.
The lowest dry-matter yield (1.51 ton/ha) was obtained from pure vetch, and the highest (10.71
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ton./ha) was produced by the common vetch (25%) + barley (75%) mixture, whereas grass pea +
barley mixture formed the greatest crude protein yield. And, they concluded that by considering hay
yield and the source of high protein concentration, the mixtures of 25% either vetch or grass pea with
75% barley outyielded other mixture types and pure stands. Karadag and Biiyiikburg (2003)
recommended 50% grass pea and 50% barley mixture for their highest crude protein yield.

Bagbag et al. (2001) investigated adaptation of some annual forage legumes in the Diyarbakir
province of the South Eastern Region of Turkey. The dry-matter yield varied from 4817,9 kg/ha in
narbon vetch to 1948,6 kg/ha in grass pea, whereas narbon vetch produced the highest seed yield with
2531,2 kg/ha and Hungarian vetch had the lowest with 440,7 kg/ha, but grass pea possessed only
809,3 kg/ha seed yield. In crop rotations Basbag et al. (2001) concluded that for winter growing, the
emphasis should be given to narbon vetch, common vetch and bitter vetch.

Sabanci et al. (1996) studied on adaptation of grass pea (Lathyrus sativus L.) lines in the
Aegean Region. All of the traits did not differ significantly, the mean biologic and seed yields were
1370 and 1018 kg/ha, respectively. The authors concluded that grass pea was well adapted to the
Aegean Region climatic and soil conditions and the breeding efforts should be directed especially
towards its seed production.

Andig et al. (1996) studied on the dry-matter yield of some grass pea and dwarf chichkling
(Lathyrus cicera) lines in the Van province of East Anatolia Region in Turkey. The mean dry-matter
yield of the grass pea lines (1574 kg/ha) was greater than that of the dwarf chickling lines (1229
kg/ha). And, they suggested that the lines 311, 463 and 459 were promising for herbage production in
that region.

3.2. Grass pea as a green manure plant:

The green manuring is a common practice to ameliorate the soil properties. The purposes of
the green manuring are (1) to increase the soil organic matter, (2) to improve the soil structure, (3) to
enrich the soil nutritive elements and (4) to prevent the soil erosion. But the main objective is to
rehabilitate the physical structure of the soil. For green manuring, the annual and perennial forages can
be utilized, in some regions the green manure plant is first grazed and then residuals are ploughed
down. If the hay is robustly needed the standing crop is mown and the crop residuals are buried.
However, in both methods the organic matter is left less than that of the entire burial of the green crop
stand (A¢ikgoz, 2001). In the Black Sea Region of Turkey, the cropping patterns such as wheat-maize,
maize-maize, maize-sunflower and sunflower-sunflower are widely implemented. But, repeatedly the
same cropping causes the degradation of soil properties, and results in the yield losses, and naturally
S0 as to compensate that the greater amount of fertilizer has to be applied. In order to overcome this
problem, the annual forage legumes can be grown as an intercrop in winter for forage or green manure
crop. Ozyazici and Manga (2000) investigated the effects of some forage legume crops used as the
green manure on yield and quality characteristics of subsequent maize and sunflower on the Black Sea
coast of Samsun province. The forage legumes as the green manure crop were narbon vetch (Vicia
narbonensis L.), common vetch (V. sativa L.), Persian clover (Trifolium resipinatum L.), grass pea
(Lathyrus sativus L.), field pea (Pisum arvense L.) and lupin (Lupinus albus L.). The research results
revealed that the burial treatment of both narbon and common vetch produced highest seed yield in
both maize (9742 and 9633 kg/ha) and sunflower (4938 and 4925 kg/ha), respectively, in other words
the green manure treatments of these species increased seed yield in order of 51.7 % and 50% in
maize, and 36.8 % and 36.4 % in sunflower. Grass pea burials significantly produced less grain yields
of maize and sunflower. They concluded that narbon and common vetch were useable as green
manuring in winter part of the crop rotation, and in case of forage demand these crops could be mown
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for hay and crop residues stubble and roots could be mixed to the soil. Therefore, this study indicated
that grass pea is less favorable to use as the green manuring plant for the subsequent maize and
sunflower in humid regions like Black Sea Region.

3.3. Germplasm enhancement

To be successful in any cultivar development, there should be (1) an adequate amount of
variation in plant material to select, (2) a solid method suited to vegetative and generative
characteristics of the interested plant species and (3) the clear objectives to follow. However, the
variability out of the trio is the most important factor, if it is not sufficient, response to selection is
unachievable. The simple selection is surely the oldest method, which is mainly to pick up the
superior(s) from the base population(s). Firincioglu et al. (1996) studied on the agronomic traits of
some vetch (Vicia sp.) and chichkling (Lathyrus sp.) lines, which were obtained from ICARDA and
tested in 1993 to 1995 in Ankara, Haymana Research Farm of Central Research Institute for the Field
Crops.

The certain number of lines of common vetch (Vicia sativa L.), bitter vetch (V. ervillia),
narbon vetch (V. narbonensis), grass pea (Lathyrus sativus) and dwarf chichkling (L. cicer) were
compared for biologic, seed and straw yields, number of days to mature and grain crude protein (Table
1). The lines of common and narbon vetch did differ significantly for all aspects, and bitter vetch lines
were significantly different for all attributes except the seed yield. But, neither grass pea nor
dwarfchickling lines did significantly differ for the biologic, seed and straw yields, excluding days to
maturity (Table 1). The grass pea produced the greatest biological (2850 kg/ha), seed (1190 kg/ha) and
straw (1660 kg/ha) yields, followed by the dwarf chichkling with 2490, 1080 and 1410 kg/ha yields in
the same order (Table 1).

When the species was put in order, the grass pea was superior over other species in terms of
the biologic, seed and straw yields. This makes it an alternative crop to common vetch, which is
widely cultivated in the region. After the yield trials were completed, the registration trials of the
selected lines of grass pea were conducted in the region, in both yield and registration trials, lines were
compared with a local population, and the results did not display the significant difference between
any of the lines and local population.

Therefore, one of the lines was registered with its relative superiority with the homogeneous
maturity over the local population, and it was named as Giirbiiz-2001. Its seed multiplication
continues, and there is a demand for the certified seed.

Table 1. The biologic, seed and straw yields and number of days to maturity as overall means in the
trials conducted in 1993 to 1995, the seed crude proteins only a year result (source:
Firincioglu et al. 1996)

Number of Biologic yield Seedyield Strawyield Daysto  Seed crude

Species accession (kg/ha) (kg/ha) (kg/ha) maturity  protein (%)
Common vetch 11 2030 ** 770** 1270 * 85 ** 25,6
Bitter vetch 10 1810 * 800ns 1010 ** 79 ** 19,22
Narbon vetch 5 2150 ** 800 ** 1360 * 90 ** 22,6
Grass pea 10 2850 ns 1190 ns 1660 ns 95 ** 254
Dwarfchichkling 7 2490 ns 1080 ns 1410 ns 89 ** 25.5

(**) the lines of that species do differ significantly at 1% level and (*) at 5% level; (ns) the lines do not
differ significantly
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Once more, our selection study proved that simply selection from the base material, which
displayed invariability of the agronomic traits under concern, did not produce a variety with the
greater yield potential. Forage species have been recently domesticated and retained many
characteristics of wild species, and most of the varieties were simple selections from the wild
populations. The simple selection may be a perfectly good improvement technique, but improved
selections look the same as unimproved form, and indeed since the populations are variable, it may be
difficult to identify and describe them as varieties (Turner, 1998). This may be true for our grass pea
variety Giirbiiz-2001, but it is the first registered cultivar, and we believe that it is reasonably
acceptable for an initial step.

3.4. Grass pea as a feed crop

In Turkey, the grass pea is mainly used for livestock feeding, but not for human consumption.
Although its utilization pattern varies from region to region, mostly its seed, straw and herbage are
exploited for feeding. It may be used for other purposes, but there is not any evidence in the recorded
literature. However, some studies have been conducted on feeding of poultry so as to substitute the
grass pea seed with an expensive soybean cake.

Cetin and Bolat (1992) investigated the effects on the use of grass pea seed in the increasing
ratios as 0, 5, 10, 15, 20 and 25% plus 0,17 % of the DL methyonin for each level added into to the
broiler diets as a substitute to the soybean cake. The diets consisting of grass pea seed up to 15% level
increased the feed intake, and there was no sign of any effect of the DL methyonin on the feed intake.
Cetin (1996) reported that grass pea as a grain feed with its high energy value and protein content,
when its grain without any treatment was used at ratios of up to 30%, the chicken egg production was
greater than other groups, but the live weight gain and feed intake were affected negatively. Demirkus
et al (1999) studied the utilization possibilities of grass pea seed in the broiler rations. In this study, the
live weight gain, the feed benefit ratios, the carcass, liver and hearth weights were positively affected,
but with increasing level of grass pea seed in diet, its effect turned out to be negative. Cerci and Ozer
(1993) studied on use of the rations with 0, 40, and 80 % grass pea grain content as a concentrate feed
for the sheep in relation with the digestibility attributes. In this study the dry matter digestibility was
75.2%, 76.83% and 76.54% respectively, the crude protein digestibility was 80.24%, 80.33% and
81.96% in the same order. They recommended that grass pea seed could be efficiently used in the
ruminant diets. As it is proved in results the above, the use of grass pea seeds in poultry feeding may
not be satisfactory, but it is suitable as a protein supplementary feed for the ruminants.

4. CONCLUSION AND FUTURE RESEARCH NEEDS

Most of the research studies produced the positive results. In fact grass pea is a multi-purposes
crop. It has been shown that grass pea is suitable to grow for herbage, straw and seed production and
use for ruminant feeding. Additionally, it can be also grown in mixtures with cereals and produce a
well-balanced diet of protein and energy. It may also be utilized for the green manuring. Since it is a
quite drought resistant crop and its straw and seed production are superior over other annual feed
legumes, it is reasonably recommendable in dry areas to replace fallow or some acreages of common
vetch. The studies on the variety development of grass pea are limited exclusively with the simple
selections. But, as a preliminary study they are worth for the future improvement studies. In fact the
success of crop production is mainly dependent on the resistance to the abiotic-stress in the arid
environments. Because of year to year variations in rainfall, the yield stability of a single crop species
should not be expected. The grass pea with much greater yield should be regarded as an alternative
crop to widely grown common vetch in dry areas.
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Since the research results proved its superiority over common vetch in the dry areas, several
actions that can be made to improve the grass pea cultivation are as follows:

(1) Expansion of its growing area; as it is mentioned earlier the grass pea cultivation area is limited to
few provinces. Because of its superior yield potential and its appropriateness for the fallow
replacement, its production area should be expanded through strong extension action. In dry areas, the
farmers are usually not familiar with grass pea. Some demonstration trials can prove its importance.
(2) Seed production; seed is regarded as a key element in crop production, and it is the material used to
establish a new crop each year, and the quality of the seed determines how effectively that is
succeeded. Currently, grass pea’s seed is produced as in informal seed sector, in which the farmers
obtain seed by saving a part of the crop directly sowing the following season or buying from neighbors
or local traders. The seed quality may not be satisfactory. A sufficient amount of the grass pea seed
should be multiplied and distributed to the farmers, while the extension action is put in place.

(3) Research action; although several studies on grass pea have generated good results, there is a need
to study further on its agronomy and breeding. Its place in crop rotations should be comprehensively
investigated, and the seeding rate and fertilization ought to be studied. The breeding efforts should be
focused on greater yield and nutritive value. And, after identification of the suitable parental lines, the
relevant crosses may be made in order to incorporate the desirable plant characteristics. In Turkey,
there is a wide range of bio-diversity of the genus Lathyrus sp., the basic plant material may be
collected, classified and characterized, and be made available for the breeding purposes.

Last but not least, at present grass pea may be regarded as a marginal feed crop in Turkey, and
its production with low input is realized in a traditional way. However, there appears to be a great
potential to expand its cultivation area and improve its production.

a
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Tarla Bitkileri Merkez Arastirma Enstitiisii Dergisi (2004)

GAP BOLGESI KOSULLARINDA BAZI ADI FiG (Vicia sativa L.) HATLARININ
VERIM VE VERIMLE iLGILI OZELLIKLERININ SAPTANMASI (*)

A. Nuran CiL!, Celal YUCEL? Abdullah CiL*, Hiiseyin K. FIRINCIOGLU®

1.GAP Egitim Yayim ve Arastirma Merkezi , Sanlurfa
2. Cukurova Tarimsal Arastirma Enstitiisii, Adana
3. Tarla Bitkileri Merkez Arastirma Enstitiisii, Ankara

OZET: Arastirma, farkli 19 adi fig hattimn ot ve tane verimlerinin saptanmasi amaciyla 2003-04,
2004-05 kislik ara iiriin yetistirme doneminde, GAP Egitim Yayim ve Aragtirma Merkezine bagl
Sanlwrfa ili Akcakale Tlgesi Tatlica Isletmesinde, tesadiif bloklar1 deneme deseninde 3 tekrarlamali
olarak yiiriitiilmistiir.

Arastirmada 2 yillik birlestirilmis ortalamalara gore; ¢igeklenme giin sayis1 129-145 giin, ana sap
uzunlugu 56-75 cm, kuru ot verimi 392-521 kg da™, biyolojik verim 735-1145 kg da™, tane verimi
214-366 kg da™, 1000 tane agirlig1 56.8-78.5 g ve hasat indeksi %27.74-40.15 arasinda degismistir.

Ciceklenme giin sayist ile kuru ot verimi arasinda énemli ve olumlu, tane verimi arasinda ise
Onemsiz; tane verimi ile biyolojik verim, 1000 tane agirligi ve hasat indeksi arasinda 6nemli ve
olumlu; 1000 tane agirligi ile hasat indeksi arasinda 6nemli ve olumlu iliskiler saptanmustir.

iki yillik ortalamalara gore GAP kosullarinda 1, 12 ve 13 no’lu hatlarin kuru ot verimi; 10, 11 ve
12 no’lu hatlarin ise tane (tohum) verimi bakimindan kontrol ¢esidi olarak kullanilan Farukbey-2001
¢esidinden daha yiiksek verime sahip olmalart nedeniyle, bu hatlarin bélgemizde kiglik ara {iriin
doneminde ot ve tane amach olarak rahatlikla yetistirilebilecegi ve ileride yapilacak 1slah
¢aligmalarinda degerlendirilebilecegi sonucuna varilmistir.

Anahtar Kelimeler: Adi fig (Vicia sativa L.), ot verimi, tane verimi, ¢esit, korelasyon

THE DETERMINING OF THE DRY HERBAGE YIELD AND OTHER RELATED
CHARACTERISTICS OF SOME COMMON VETCH (Viciasativa L.) LINES IN THE
GAP REGION CONDITIONS

SUMMARY: The objective of this study was to determine the herbage, seed yields and related
characters of the 19 common vetch (Vicia sativa L.) lines. The experiment was conducted in the
cropping seasons of 2003 to 2004 and 2004 to 2005 in the GAP Region Agriculture Research Station in
Akgakale county-Sanhurfa province. The experiment was established in a complete randomized block
design with three replications.

According to the two years average; days to flowering, steam length, dry herbage yield,
biological yield, seed yield, 1000-seed weight and harvesting index were varied between 129-145
(days), 56-75 (cm), 429-567 (kg da™ ), 735-1145 (kg da™ ), 214-366 (kg da™ ), 56.8-78.5 g and 27.74-
40.15 (%), respectively.

The days to flowering was correlated positively and significantly with the dry herbage yield, but
not with the seed yield. Moreover, the seed yield was associated significantly and positively with
biologic yield, 1000 seed weight and harvest index. And, the 1000-seed weight is related significantly
and positively related with the harvest index.

Due to the superiority of the three common vetch lines (1, 12 and 13) for dry-matter yield and
other three lines for grain yield over Farukbey-2001 control variety under the GAP conditions, it was
concluded that these lines could be successfully grown as the winter crop in the region, and
accordingly, they were selected for further breeding studies.

Key Words: Common vetch (Vicia sativa L.), dry-herbage yield, seed yield, cultivar, correlation

(*) Bu ¢alisma, Tarim ve Kdyisleri Bakanliginca desteklenen TAGEM/TA/02/04/01/001 No’lu projenin
bir  kismmdir.
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GIRIS

Son yillarda yiiksek verimli ve kaliteli fig gesitlerin gelistirilmesi ile Tiirkiye genelinde
fig ekim alanm1 artmistir. Ancak, bu cesitler, bdlge bazinda yeterli diizeyde ekilir hale
gelememistir. Ulkemizde toplam ekilebilir arazi, 17.724 mil. ha. yem bitkileri ekim alam ise
945 bin ha ile bu ekilebilir alanlarin ancak %5-5.5’ini karsiladig1 goriilmektedir (Anonim,
2002).

Giineydogu Anadolu Projesi (GAP) bdolgesinde kaba yem gereksiniminin biiyiik bir
kismu ¢ayir-mera alanlari, aniz otlatilmasi ve samanla (bugday-mercimek) kargilanmaktadir.
Bolgede, cayir ve meralarin tahrip edilmesi sonucu birim alandaki verimlerinin diisiik
olmasinin yaninda yem bitkileri ekim alanlarinin da ¢ok diisiik diizeyde oldugu bilinmektedir
(%0.3) (Baytekin ve ark., 1996). Hayvanlarin ihtiyact olan kaliteli kaba yemin yetersiz olmasi
ve hayvanlarin disiik kaliteli yemlerle beslenme sonucu hayvandan alinan hayvansal iiriinlerin
kalitesi gibi verimi de diisiik diizeydedir (Bakir ve ark.,1986).

Bolgenin sulamaya agilmasiyla ongoriilen bitki deseni icerisinde %10 oraninda yem
bitkileri ekilisin yer almas1 6ngdriilmiistiir. Bu nedenle, bélge kosullarina uyum gosterebilecek
degisik yem bitkileri cins ve tiirlerinin saptanmasi gerekmektedir (Saglamtimur ve ark., 1991).

GAP’da sulu tarima gegilmesiyle birlikte yem bitkileri {iretimi ve hayvancilikta 6nemli
degisimler meydana gelecektir. Sulu tarima agilan ovalarda nadaslhi tarim sistemi ve
dolayisiyla aniza dayali otlatma 6nemli 6l¢lide azalacak, halen hayvan varliginin ¢cogunlugunu
olusturan kii¢iik bas ve 6zellikle koyun varligi azalacak bunun yerini intensif siit sigirciligi
alacaktir. Diger yandan sulama imkanlari ile birlikte ¢ok ¢esitli yazlik, kislik, cok ve tek yillik,
baklagil, bugdaygil ve diger familyalardan yem bitkileri yetistirme imkanlar1 ortaya ¢ikacaktir
(Baysal ve ark., 1991; Silbir ve ark., 1991).

Ekolojik kosullar yoniinden kislik ara iiriin tarimina uygun olan GAP bdlgesinde, halen
uygulanmakta olan ekim ndbeti sistemleri igerisinde tek yillik baklagil yem bitkileri, saf veya
tahillarla karisim halinde yetistirilerek kaba yem iiretimi yaninda, topragin organik madde ve
azot igeriginin zenginlestirilmesine de katkida bulunacaktir (Saglamtimur ve ark., 1991).

Hem otundan hem de tanesinden yararlanilabilen fig bitkisi kisa vejatasyon siiresine
sahip, hemen her tip toprak ve iklim kosullarinda yetisebilen, yem degeri yoncaya yakin olan
ve hayvanlara yesil ot olarak verildiginde siskinlik yapmayan bir yem bitkisidir. Fig taneleri
kirilarak kesif yem olarak hayvanlara verilmektedir. Tanelerinin protein icerikleri ise %20 nin
tizerindedir. Ayrica, tane verimi igin hasat edilen bitkilerden arta kalan saman iyi bir hayvan
yemidir (A¢ikgoz, 2001).

Degisik ekolojilerde adi fig hat ve gesitleri ile yapilan ¢alismalarda ot, tane verimi ve
verimle iligkili bir ¢ok sonu¢ elde edilmis olup, kisaca asagida Ozetlenmistir. Cukurova
kosullarinda ¢iceklenme giin sayisinin 113-134.5 giin, ana sap uzunlugunun 75.8-105.9 cm,
kuru ot veriminin 306-587 kg da™ (Anlarsal ve ark. 1999); ¢igeklenme giin sayistnin 116-137
giin, tane veriminin 181-284 kg da™, 1000 tane agirhiginin 52.8-77.4 g, biyolojik verimin 712-
1137 kg da’ ve hasat indeksinin %20.44-29.57 (Yiicel ve ark. 2005) arasinda degistigi
bildirilmektedir. GAP kosullarnda bitki yiiksekligi 31.6-43.2 cm, kuru ot agirligi 190.3-425.3
kg da™ (Silbir ve Saglamtimur, 1991); tane verimi 30-249 kg da™ (Silbir ve ark., 1994); kuru
ot verimi 190.0-425.0 kg da™ (Silbir ve ark., 1991) olarak saptanmustir. Basbag (2004),
Diyarbakir kosullarinda bitki boyunu 49.6-61.4 cm, kuru ot verimini 337.1-583.0 kg da™,
1000 tane agirhigim 40.7-75.5 g ve tohum verimini 110.2-162.0 kg da™ arasinda degistigini
saptamustir. Bliyilikburg ve ark. (2003), Tokat-Kozova kosullarinda tane verimin 56.1-203.7 kg
da™, biyolojik verimin 363.4-808.3 kg da™, 1000 tane agirliginin 34.0-89.0 g, hasat indeksinin
%19.5-35.1 arasinda degistigini bildirmislerdir.

Vejetatif gelisme donemi ile kuru ot verimi arasinda olumlu bir iligkinin bulundugu, ot
verimi yiiksek olan tiplerin, sap uzunlugu fazla ve ge¢ ciceklenen c¢esitler oldugu
bildirilmektedir (Blum ve Lehrer, 1973; Paccuci ve Trocelli, 1982, Anlarsal ve ark., 1999).
Kuru ot verimi ile bitki boyu arasinda olumlu ve 6nemli (Avcr ve Gokkus, 1997; Tosun ve
ark.,1991; Anlarsal ve Giilcan, 1989; Anlarsal ve ark., 1999); tane verimi ile ¢iceklenme giin
sayist arasinda 6énemli ve olumsuz, hasat indeksi arasinda 6nemli ve olumlu (Yiicel ve ark.,
2005); tane verimi ile biyolojik verim ve hasat indeksi arasinda 6énemli ve olumlu (Cakmake1
ve ark., 2003) iliskilerin bulundugu bildirilmistir.



Gap Bolgesi Kosullarinda Bazi Adi Fig (Vicia sativa L.) Hatlarinin Verim ve Verimle Iigili Ozelliklerinin Saptanmast

Bu arastirmada, bazi adi fig (Vicia sativa L.) hatlarinin GAP boélgesi kosullarinda
kiglik ara iriin yetistirme doneminde verim ve verimle iligkili 6zelliklerin saptanmasi, tistiin
ozellik gosteren hatlarin se¢ilmesi amaglanmistir.

MATERYAL ve METOT

Materyal

Aragtirmada, Tarla Bitkileri Merkez Arastirma Enstitiisii’iinde saglanan, 59998 (1),
59999(2), 60265(3), 60279(4), 60334(5), 61340(6), 61487(7), 61600(8), 61626(9), 61721(10),
61724(11), 61731(12), 61877(13), 61938(14), 61946(15), 292/1(16), 2617(17), 581(18)
hatlar ile birlikte Farukbey-2001(19) kontrol ¢esidi olmak iizere toplam 19 hat ve ¢esit
materyal olarak kullanilmisgtir.

Arastirma Yerinin iklim Ozellikleri
Aragtirmanin siirdiiriildiigii 2003-2004 ve 2004-2005 yillari, kislik ara iiriin donemine

ait (kasim-haziran) bazi iklim degerleri Cizelge 1’de verilmistir.

Cizelge 1. Arastirmanin Siirdiiriildiigii Yillara Ait Bazi iklim Degerleri

Iklim Aylar
Degerleri* Yillar |Kasim | Aralik | Ocak | Subat | Mart | Nisan | Mayis| Haz.

Ort. Sicaklik | 2003-04 | 115 | 6.6 6.4 6.3 12.3 157 | 219 |287
(°C)** 2004-05 | 118 |5.0 5.5 5.8 10.7 16.2 | 216 |264
Uzun yillar | 11.9 | 6.9 5.5 7.0 11.0 16.3 | 224 |28.1

Yagis 2003-04 | 254 |63.1 |[689 |528 |21 27.0 1140 |0.0
mik.(mm) 200405 | 109.5 | 3.9 82.7 1648 |29.7 243 123 0.8
Uzun yillar | 31.8 | 514 | 54.7 |445 |476 242 1230 |25

Nisbi Nem (%)| 2003-04 | 659 |76.0 |820 |77.0 |56.1 534 |46.5 |40.7
2004-05 | 749 |68.6 |76.0 |810 |67.0 60.0 |46.0 |36.0
Uzun yillar | 65.7 | 745 | 765 | 715 |67.1 62.2 | 518 |409

*) Akgakale ilgesi meteoroloji istasyonu aylik iklim verileri
**) Sicaklik ve Nisbi nem degerleri, aylik ortalama; yagis, aylik toplam degerlerdir

Arastirma Yerinin Toprak Ozellikleri

Denemelerin kuruldugu alanda, 0-30 cm derinlikte alinan toprak &rneklerinde yapilan
analizler sonucunda; toplam tuz % 0.107, pH 7.76, kireg¢ %22, organik madde %1.45,
yarayish fosfor (P,Os) 1.2 kg da™*, potas (K,0) 119 kg da™ olarak saptanmustir.

Metot

Aragtirma, Gap Egitim Yayim ve Arastirma Merkezine bagli Sanlrfa-Akcakale Ilgesi
Tatlica Isletmesinde 2003-04, 2004-05 yillarinda, kighk ara iiriin yetistirme déneminde,
tesadif bloklar deneme deseninde 3 tekrarlamali kurulmustur. Ekimler, birinci yilda 21
Kasim, ¢ikislar 11 Aralik 2004; ikinci yilda 4 Aralik 2004 (20 aralik yagis), ¢ikislar 4 Ocak
2005°de tamamlanmistir. EKimde, parsel alam 6 X 1.2= 7.2 m® olarak diizenlenmis olup,
hasatta 0.5 m kenar tesiri atildiktan sonra geriye kalan 6 m®nin yaris1 3 m? ot amagli, 3 m?’si
de tohum (tane) amagli hasat edilmistir. Her gesit, 6 sira olarak ve sira aras1 20 cm, m*ye 200
tohum gelecek sekilde ekim yapilmistir. Ekimden 6nce parsellere 3 kg da™ N ve 6 kg da™*
P,Os uygulanmistir. Parsellerin yarisi ota bigilmis, yarist da tohuma birakilmigtir. GAP
bolgesinde toplam yillik yagisin tohum tiretimi igin yetersiz oldugu bu donemde, bitkinin
ihtiyac1 olan su gereksinimi sulamayla giderilmistir. Arastirmanimn siirdiiriildigii ikinci yilh
mayis aymdaki yagisin ¢ok diisiik olmasi nedeniyle bu donemde birinci yildan farkli olarak
bir sulama daha yapilmistir. Ot igin bigimler, tam ¢igeklenme déneminde birinci yilda 21
Nisan-5 May1s 2004, ikinci yilda 25 Nisan- 7 Mayis 2005, tohum hasatlari ise her iki yilda da
5-10 Haziran tarihleri arasinda yapilmistir.

Arastirmada incelenen 6zellikler, ve alinan 500 g yas ot 6rnekleri, Anonim (2001)’ de

belirlenen yontemlerle 70 °C de 48 saat kurutma dolabinda kurutulduktan sonra tartilip, %
oranlar1 bulunarak dekara yesil ot verimleri ile ¢arpilip kuru ot verimleri saptanmustir.
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Arastirma sonucunda elde edilen veriler, MSTAT-C istatistiki paket programinda yillar
ayr1 ayr1 ve yillar birlestirilerek varyans analizleri yapilmus, Ortalamalar aras1 farklilik, Duncan
(%5) coklu karsilagtirma testine gore belirlenmistir (Diizgiines ve ark. 1987).

BULGULAR VE TARTISMA

GAP bolgesi kosullarinda adi fig hatlar1 ile yapilan ve iki yil siiren arastirmada elde
edilen ¢igeklenme giin sayis1 (gilin) ve ana sap uzunlugu (cm) ve kuru ot verimi ortalamalart,
Cizelge 2’de verilmistir.

Cizelge 2. Adi fig Hatlariin 2004, 2005 ve iki Yili Birlestirilmis Ciceklenme Giin Sayisi
(giin), Ana Sap Uzunlugu (cm) ve Kuru Ot Verimi (kg da™) Ortalamalari ve Olusan

Gruplar*
Hatlar Ciceklenme Giin Ana Sap Uzunlugu Kuru Ot Verimi
Sayisi (giin) (cm) (kg da-)
2004 {2005 | Ort. | 2004 |2004|Ort. 2004 2005 |Ort.
1x* 142 a*142a |142b |62bcd |67 |64a-d|496cd |534ab |515a
2 142 a |142a |142b |68 bc 59 |63bcd|444de |447 a-e |446 b-e
3 129d |129d |129e |55cd 65 |60bcd|348g |435b-e [392¢
4 142a |[142a |142b |52d 63 |58 cd |376fg |458a-e |417 de
5 142a |142a [142b |63bcd |63 |63bcd|374fg |489a-e |432cde
6 142a |142a |142b |55cd 57 |56d |418ef |538ab |478a-d
7 142a |142a |142b |62bcd |58 |60bcd|421lef |472a-e |447 b-e
8 142a |[142a |142b |64bcd |61 |63 bcd|403efg |497 a-d | 450 b-e
9 142a |142a |142b |64bcd |64 |64a-d|434ef |386e 410 e
10 142a |142a [142b |64bcd |68 |66a-d|[400efg |398de [399e
11 142a |142a |142b |61bcd |73 |67 a-d |456de |500a-d |478 a-d
12 142 a |142a |142b |68 bc 71 |69ab |518bc |519abc [519a
13 143a |143a |143b |64bcd |66 |65a-d|538bc |512abc |525a
14 135 ¢ |133¢c |134 d|71bcd |67 |69ab |[454de |499a-d |477 a-d
15 142a |142a |142 b |63bcd |72 |68abc|433ef |555a |494abc
16 136 ¢ [134c |135d |65bcd |70 |67 a-d|[497cd |398de |[448b-e
17 139b [138b [139 ¢ |61bcd |63 |62bcd|599a |390de |494abc
18 139b [138b |139c |86a 65 |75 a |558ab |422cde |490 abc
Farukbey-2001 |144a | 145a|145a |72ab 67 |70 ab |521bc |482a-e |502ab
Ortalama 140.5 (140.2 |140.4 |64.0 65.0 | 64.5 @457 470 464
DK (%) 0.87 | 1.30 |1.11 |12.48 13.615.33 |7.13 1192 [9.89

*) Ayni siitun igerisinde benzer harf grubu ile gosterilen ortalamalar, Duncun (%5)’e gore farkli degildir
**) Hatlarin adlar1 materyal kisminda agiklanmistir.

Ciceklenme giin sayis1 (giin): Cizelge 2’de goriilecegi lizere, ciceklenme giin sayisi
bakimindan arastirmanin siirdiiriildiigii her iki yilda ve yillarin birlestirildigi ortalamalarda
hatlar arasinda istatistiki olarak onemli farkliliklar saptanmistir. Ciceklenme giin sayisi
bakimindan yil x cesit interaksiyonu Onemsiz bulunmustur. Iki yillik ortalamalara gore
ciceklenme giin sayisinin 129-145 giin arasinda degistigi, 3 no’lu hattin en erken, kontrol
cesidi olarak arastirmada yer alan Farukbey-2001 c¢esidinin ise en ge¢ ciceklendigi
saptanmustir. Cigeklenme giin sayisi, Cukurova kosullarinda 113.0-134.5 giin (Anlarsal ve ark.
1999); 116-137 giin (Yiicel ve ark., 2005) olarak bildirilmektedir. Arastirmada yer alan
erkenci hatlarin ot verimlerinin gegci olan hatlara gore daha diigiikk oldugu goriilmektedir
(Cizelge 2). Bulgularimiza benzer sekilde, figde c¢igeklenme siiresi ge¢ olan gesitlerin ot
verimlerinin de yiiksek oldugu bir ¢ok arastirict tarafindan da bildirilmektedir (Blum ve
lehrer, 1973; Paccuci ve Trocelli, 1982, Anlarsal ve ark., 1999).

Ana Sap Uzunlugu (cm): Cizelge 2’de goriilecegi lizere arastirmanin stirdiiriildiigii birinci
yilda ve yillarin birlestirildigi ortalamalarda ana sap uzunlugu bakimindan hatlar arasinda
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istatistiki olarak onemli farkliliklarin olustugu goriilmektedir. Ana sap uzunlugu bakimindan
yil X gesit interaksiyonu onemsiz bulunmustur. Arastirmanin birinci yilinda ana sap uzunlugu
52-86 cm, ikinci yilda 57-73 cm, yillarin birlestirildigi ortalamalarda 56-75 cm arasinda
degistigi, 6 no’lu hattin en diisiik, 18 no’lu hattin ise en yiiksek ana sap uzunluguna sahip
oldugu saptanmigtir. Ana Ssap uzunlugunun, Cukurova kosullarinda 75.8-105.9 cm (Anlarsal
ve ark., 1999), Harran Ovasi kosullarinda 38.1-52.4 c¢cm (Silbir ve Saglamtimur, 1991)
arasinda degistigi saptanmistir. Ana sap uzunlugu yiiksek olan ¢esitlerin ot verimlerinin de
yiiksek oldugu bilinmektedir (Blum ve Lehrer, 1973; Paccuci ve Trocelli, 1982, Tosun ve ark.,

1991; Avcr ve Gokkus, 1997; Anlarsal ve ark.,1999).

Kuru Ot Verimi (kg da™): Arastirmada elde edilen kuru ot verimi ortalamalari Cizelge 2’de
verilmistir. Cizelge 2’de goriilecegi lizere arastirmanin siirdiiriildiigii her iki yil ve yillarin
birlestirildigi ortalamalarda kuru ot verimi bakimindan hatlar arasinda istatistiki olarak 6nemli
farkliliklarin olustugu goériilmektedir. Aragtirmanin birinci yilinda kuru ot verimi 348-599 kg
da™, ikinci yilinda 386-555 kg da®, yillarin birlestirildigi ortalamalarda ise 392-525 kg da™
arasinda degistigi saptanmustir. Kuru ot verimi bakimindan yil x interaksiyonu Onemli
bulunmustur. Figlerde kuru ot verimi bakimindan y1l x ¢esit interaksiyonun énemli bulundugu
bir ¢ok arastirmaci tarafindan da bildirilmektedir (Anlarsal, 1987; Anlarsal ve Giilcan, 1989;
Gramsh, 1982). Arastirmanin birinci yilinda 17 ve 18 nolu hatlar, kontrol g¢esidi olarak
kullanilan Farukbey-2001 ¢esidinde daha yiiksek verim vermis ve istatistiki olarak ayni gruba
girmistir. Aragtirmanin ikinci yilinda 1,5, 6, 8, 10, 12, 13, 14 ve 15, no’lu hatlar kuru ot
verimi bakimindan kontrol ¢esidi olarak arastirmada yer alan Farukbey-2001 c¢esidinin
ortalamasindan daha yiiksek verim verdikleri saptanmistir. Yillarin birlestirildigi
ortalamalarda ise 1, 12, 13 no’lu hatlarin kuru ot verimi bakimindan ilk siralarda yer aldiklari
ve Farukbey-2001 ¢esidinde daha yiiksek verim verdikleri goriilmektedir (Cizelge 2). Degisik
ekolojilerde farkli genotiplerle yapilan galigmalarda kuru ot verimi, Cukurova’da 306-587 kg
da® (Anlarsal ve ark., 1999); GAP bolgesinde 190.0-425.0 kg da™ (Silbir ve ark.1991),
Diyarbakir kosullarinda 337.1-583.0 kg da™* (Basbag, 2004) olarak saptanmustir.

Tane Verimi (kg da-'): Cizelge 3’de goriilecegi iizere arastirmanin siirdiiriildiigii her iki y1lda
da tane verimi bakimindan gesitler ve yillar arasinda istatistiki olarak 6nemli farkliliklarin
olustugu goriilmektedir. Arastirmanim birinci yilinda tane verimi 166-346 kg da®, ikinci
yilinda 261-415 kg da™, yillarin birlestirildigi ortalamalarda ise 214-366 kg da™ arasinda
degistigi saptanmistir. Arastirmada, tane verimi bakimindan yil x ¢esit interaksiyonu 6nemli
bulunmustur. Arastirmanin birinci yilinda 1, 8, 10, 11, 12, 15, 17 ve 18, ikinci yilinda 11, 12,
10, 18, 2, 5 ve 16 no’lu hatlarin tane verimi bakimindan ilk siralarda yer aldiklar
saptanmustir. Yillarin birlestirildigi ortalamalarda ise en yiiksek tane verimi 11, 12 ve 10 no’lu
hatlarda elde edilmistir. Tane veriminin, Harran ovasi kosullarinda 30-249 kg da™ (Silbir ve
ark., 1994), Diyarbakir kosullarinda 110.2-162.0 kg da® (Basbag, 2004); Cukurova
kosullarinda 180.9-284.0 kg da™® (Yiicel ve ark., 2005) arasinda degistigi bildirilmistir.
Arastirmanin birinci yilindaki tane verimi (263 kg da™), ikinci yila gore (330 kg da™) diisiik
bulunmustur. Aragtirmanin siirdiiriildiigii ikinci yili mayis ayindaki yagisin ¢ok diisiik olmasi
nedeniyle bu dénemde birinci yildan farkli olarak bir sulama daha yapilmistir (Cizelge 1).
Bitkinin ihtiyac1 olan su gereksinimi, sulama suyu ile karsilandiginda, bitkinin gereksinim
duydugu suyun, tane verimi ve verimle iliskili 6zellikler iizerine olumlu etkide bulundugu
kanisindayiz. Nitekim, s6z konusu olan ikinci yilda, 1000 tane agirligi degerleri de birinci yila
gore artmugtir.

Biyolojik Verim (kg da-'): Arastirmada elde edilen biyolojik verim ortalamalari, Cizelge
3’de verilmistir. Ad1 gecen ¢izelgeden goriilecegi lizere, arastirmanin siirdiirildigii her iki
yilda ve yillarin birlestirildigi ortalamalarda biyolojik verim bakimindan hat ve cesitler
arasinda istatistiki olarak dnemli farkliliklarin olustugu, goriilmektedir. Arastirmanin birinci
yilinda biyolojik verim 763-1377 kg da’, ikinci yilinda 648-1006 kg da™ yillarin
birlestirildigi ortalamalarda ise 735-1145 kg da™ arasinda degistigi saptanmustir. Arastirmada,
biyolojik verim bakimindan yil x interaksiyonu énemli bulunmustur. Arastirmanin birinci
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yilinda 11, 12, 14 ve 15, ikinci yilinda 16 ve 11 no’lu hatlarin en yiiksek biyolojik verime
sahip oldugu saptanmustir. Yillarin birlestirildigi ortalamalarda ise 12 ve 11 no’lu hatlarin en
yiiksek biyolojik verime sahip oldugu saptanmustir. Cukurova kosullarinda biyolojik verim
712-1137 kg da™® (Yiicel ve ark., 2005), Tokat-Kozova kosullarinda 363-808 kg da™
(Biiyiikburg ve ark., 2003), arasinda degistigini bildirmislerdir.

Cizelge 3. Adi fig Hatlarimin 2004, 2005 ve iki Yili Birlestirilmis Tane Verimi (kg da™) ve
Biyolojik Verimi (kg da™) Ortalamalari ve Olugan Gruplar*

Hatlar Tane Verimi (kg da™) Biyolojik Verim (kg da™)
2004 2005 | Ortalama | 2004 2005 Ortalama
1 284 a-d *| 348 a-f 316 a-e 863 def | 924 a-d 894 c-f
2 269 cde | 375abc | 322 a-d 821 ef 857 a-h 839 c-f
3 214 e-h 339 a-g 277d-g | 797 ef 752 d-1 775 ef
4 206 fgh 273 efg 240 gh 800 ef 772 d-1 786 def
5 231 d-g 369 a-d 300 c-f 786 ef 862 a-h 824 def
6 275 b-e 300b-g | 288c-g 823 ef 648 1 735 f
7 201 gh 329 a-g 265 e-f 893 c-f 735 e-1 814 def
8 287 a-d 321b-g | 304 c-f 992 c-f 792 b-1 | 892c-f
9 205fgh | 323a-g 264 e-h 834 def | 723 f-1 779 ef
10 343 a 378 ab 360 ab 967 c-f 881 a-g 924 b-e
11 317abc | 415a 366 a 1147 abc | 971 ab 1059 ab
12 346 a 385 ab 366 a 1377 a 913 a-e 1145 a
13 166 h 261 fg 214 h 763 cde | 788 b-1 776 ef
14 265 c-f 252 g 258fgh | 1028ab | 679l 853 c-f
15 333 a-b 280d-g | 306 b-f 1288ab | 701 ghi 994 bc
16 251d-g | 365a-e 308 b-f 794 ef 1006 a 900 c-f
17 318abc | 302b-g | 310b-f 1107 becd | 786 c-1 947 bcd
18 289 a-d 380 ab 335abc | 1009 c-f| 888 a-f 949 bcd
Farukbey-2001| 192 gh 282 c-g 237 gh 732 f 961l abc | 846 c-f
Ortalama 263 b 330 a 297 938 823 881
DK (%) 12.54 1451 13.87 15.37 11.50 13.85

*) Ayni siitun icerisinde benzer harf grubu ile gosterilen ortalamalar, Duncun (%5)’e gore farkli degildir

Bin Tane Agirh@ (g): Cizelge 4’de goriilecegi iizere arastirmanin siirdiiriildiigii her iki yi1lda
ve yillarin birlestirildigi ortalamalarda 1000 tane agirligi bakimindan hatlar arasinda istatistiki
olarak 6nemli farkliliklarin olustugu goriilmektedir. Arastirmanin birinci yilinda 1000 tane
agirlign 57.0-77.0 g, ikinci yilinda 56.3-79.9 g, yillarin birlestirildigi ortalamalarda ise 56.8-
78.5 g arasinda degistigi saptanmistir. Arastirmada, 1000 tane agirhig bakimindan yil x
interaksiyonu énemli bulunmustur. Aragtirmanin birinci yilinda 3, 15 ve 16, ikinci yilinda 3,
10 ve 1, yillarin birlestirildigi ortalamalarda ise 3 ve 10 no’lu hatlarin 1000 tane agirlig
bakimindan ilk siralarda yer aldigi saptanmstir. 1000 tane agirliginin, Diyarbakir kosullarinda
40.7-75.5 g (Basbag, 2004); Cukurova kosullarinda 52.8-77.4 g (Yiicel ve ark. 2005), arasinda
degistigi bildirilmistir. Aragtirmanin siirdiiriildiigii yillarin istatistiki olarak 6nemli oldugu,
ikinci yil ortalamasi (67.3 g) birinci yil ortalamasina gore (65.4 g) yiiksek bulunmustur.
Arastirmanin ikinci yili, bakla baglama ve tane doldurma donemine denk gelen mayis
aymdaki yagisin ¢ok diisiik olmasi, bu donemde bitkinin ihtiyaci olan su gereksinimi sulama
suyu ile karsilandiginda, daha fazla bakla baglama ve tane olusturmanin yani sira tanelerin

daha iri olmasindan kaynaklanmis olabilir.
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Cizelge 4. Adi fig Hat ve Cesitlerinin 2004, 2005 ve Iki Y1l Birlestirilmis 1000 Tane Agrirlig
(g), Hasat indeksi (%) Ortalamalar1 ve Olusan Gruplar*

Hatlar 1000 Tane agrirhgi (g) Hasat Indeksi (%)
2004 2005 Ort. 2004 2005 ort.
1 63.0fg* | 73.7abc | 68.4de |33.05abc | 37.65a-d 35.35 a-d
2 56.7 h 63.0efg | 59.8h1 |32.78abc | 44.22 ab 38.50 abc
3 77.0a 79.9 a 78.5a 27.77bf | 4543 a 36.60 abc
4 60.6 gh 67.2cf | 63.9e-h [25.74def | 35.01bcd | 30.37 de
5 70.3bcd | 685cf | 69.4cd |30.23a-d | 42.78abc | 36.51 abc
6 61.7 fgh | 64.7 ef 63.2 fgh |33.90 ab 46.41 a 40.15a
7 65.7 dg 66.1 def | 65.9 def |22.49 ef 44.77 ab 33.63 bcd
8 66.3 cf 69.6 cde | 68.0de |28.95a-f | 40.55abc 34.75 a-d
9 64.3efg | 70.0cde | 67.2def [25.45d-f | 45.04 ab 35.24 a-d
10 71.5 bc 77.8 ab 746ab |35.62a 42,86 abc | 39.24 ab
11 65.8 dg 64.5 ef 65.2d-g |27.60b-f | 42.70abc | 35.15a-d
12 64.8efg | 61.7fg 63.3 fgh |25.06 def | 42.45abc 33.76 bcd
13 60.7 gh 61.2 fg 61.0 gh 22.07 f | 33.41cd 27.74 e
14 68.7 be 65.0 ef 66.8 def |27.57 b-f | 37.20 a-d 32.39 cde
15 72.6 ab 64.3 ef 68.5d 26.40 c-f | 39.80abc | 33.10 b-e
16 74.0 ab 72.2bcd | 73.1bc |31.6lad | 36.24a-d 33.92 bcd
17 57.0h 64.6 ef 60.8gh [29.29 a-e | 39.03 a-d 34.16 a-d
18 64.8efg | 67.5¢c-f | 66.2def [28.34 b-f | 42.96abc | 35.65a-d
Farukbey-2001| 57.2h 56.3 ¢ 56.81 26.16 cf 29.35d 27.76 e
Ortalama 65.4 b 67.3 a 66.3 28.42 b 40.41 a 34.4
DK (%) 4.44 5.56 5.05 12.44 12.79 12.87

*) Ayni siitun icerisinde benzer harf grubu ile gdsterilen ortalamalar, Duncun (%5)’e gore farkli degildir

Hasat indeksi: Cizelge 4’de goriilecegi iizere arastrmanin siirdiiriildiigii her iki yilda gesitler
ve yillar arasinda hasat indeksi bakimindan istatistiki olarak 6nemli farkliliklarin olustugu
goriilmektedir. Arastirmanin birinci yilinda hasat indeksi %22.07-35.62, ikinci yilinda
%29.35-46.41, yillarin birlestirildigi ortalamalarda ise hasat indeksi %27.76-40.15 arasinda
degistigi saptanmistir. Hasat indeksi bakimindan yil x interaksiyonu 6nemli bulunmustur.
Arastirmanin siirdiiriildiigii birinci yilda 1, 2, 6, 10 ve 16, ikinci yilinda ise 2, 3, 6, 7, 9
no’lu, yillarin birlestirildigi ortalamalarda ise 2, 6 ve 10 no’lu hatlarin en yiiksek hasat indeksi
degerine sahip oldugu saptanmustir. Hasat indeksi Cukurova kosullarinda %20.44-29.57
(Yicel ve ark. 2005), Tokat-Kozova kosullarinda %19.5-35.1 (Biiylikburg¢ ve ark. 2003),
arasinda degistigini bildirmislerdir. Hasat indeksi bakimindan yillarin 6nemli oldugu
gorlilmektedir. Tane veriminde oldugu gibi birinci yilindaki hasat indeksi ortalamasi
(%28.42), ikinci yila (%40.41) gore diisiik bulunmustur. Arastirmanin siirdiiriildiigii birinci
yilda ot verimleri ve buna paralel olarak da biyolojik verimleri yiiksek bulunmustur.
Arastirmanin ikinci yilinda sulamanin yeterli olmasi nedeniyle bakla baglama, tane sayis1 ve
1000 tane agirhigi gibi tane verimi lizerine dogrudan etkili olan 6zelliklerin ortalamalarinin
yiiksek olmasi, tane verimini ve bunun sonucunda da hasat indeksi degerlerinin yiiksek
cikmasina neden olmustur. Nitekim, Cakmakge1 ve ark. (2003) ve Yiicel ve ark. (2005), tane
verimi ile hasat indeksi arasinda olumlu ve énemli iliskilerin bulundugunu bildirmislerdir.

Incelenen o6zellikler arasi iliskiler

Arastirmada ot ve tane verimi ile iliskili incelenen &zellikler arasi iliskiler Cizelge
5’da verilmistir. Cigeklenme giin sayis1 ile kuru ot verimi arasinda énemli ve olumlu, tane
verimi arasinda ise dnemsiz; ana sap uzunlugu ile kuru ot verimi arasinda 6nemli ve olumlu,
diger incelenen ozellikler arasinda 6nemsiz; kuru ot verimi ile 1000 tane tane agirligi arasinda
onemli ve olumsuz, diger 6zellikler arasinda 6nemsiz iligkiler saptanmugstir. Tane verimi ile
biyolojik verim, 1000 tane agirligi ve hasat indeksi arasinda 6énemli ve olumlu; biyolojik
verim ile 1000 tane agirlig1 arasinda 6nemsiz, hasat indeksi arasinda ise 6nemli ve olumsuz;



Cil, Yiicel, Cil ve Firnincioglu

1000 tane agirligi ile hasat indeksi arasinda olumlu ve 6nemli iligkiler saptanmistir. Tosun ve
ark. (1991), tane verimi ile 1000 tane agirlig1 arasinda olumlu bir iliskinin oldugu; Avcei ve
Gokkus (1997), tane verimi ile 1000 tane agirligi ve ciceklenme siiresi arasinda 6nemli ve
olumsuz; Anlarsal ve ark. (1999), cigeklenme siiresi ile tane verimi arasinda olumlu ve
onemsiz; Yicel ve ark. (2005), tane verimi ile hasat indeksi arasinda olumlu ve Gnemli,
ciceklenme giin sayis1 arasinda ise 6nemli ve olumsuz; Cakmakg1 ve ark., (2003), tane verimi
ile biyolojik verim ve hasat indeksi arasinda onemli ve olumlu; Yiicel ve ark. (2005),
biyolojik verim ile tane verimi arsinda 6nemsiz iliskilerin bulundugunu bildirmislerdir.

Cizelge 5. Adi Figde Verim ve Verim ile iliskili Incelenen Ozellikler Arasi Iligkiler.

Ozellikler ASU KOV TV BV BTA HI
Ciceklenme Giin Sayisi 0.053 0.191* | 0.022 | 0.081 -0.497** | -0.089
Ana Sap Uzunlugu --- 0.211* | 0.157 | 0.162 -0.013 0.007
Kuru Ot Verimi 0.113 | 0.096 -0.356** | 0.039
Tane Verimi, 0.452** | 0.212* 0.609**
Biyolojik Verim 0.045 -0.398**
Bin Tane Agirlig 0.210*
Hasat Indeksi.

(*) 0.05. (**) 0.01 diizeyinde 6nemlidir.

SONUC

Bazi adi fig (Vicia sativa L.) hatlarmin GAP bolgesi kosullarinda kislik ara iiriin
yetistirme doneminde verim ve verimle iligkili 6zelliklerin saptanmasi amaciyla kislik ara
tirtin doneminde (kasim-mayis) siirdiiriilen arastirmada; 1, 12 ve 13 no’lu hatlarin ot verimi,
10 ve 11 no’lu hatlarin ise tane verimi bakimindan ilk siralarda yer almasi, 12 no’lu hattin ise
hem ot verimi ve hem de tane veriminin yiiksek olmasi nedeniyle adi gegen bu hatlar, ot ve
tane amagl olarak bélgemizde kislik ara iirtin déneminde ekim ndbeti sistemleri igerisinde
rahatlikla yetistirilebilir. Ayrica, adi gecen bu umutvar hatlarin, ileride yapilacak islah
caligmalarinda degerlendirebilecegi sonucuna varilmigtir.
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CUKUROVA TABAN KOSULLARINDA ADI FiG (Vicia sativa L.) HAT VE
CESITLERININ OT VERIMI VE KALITESI iLE ILIiSKILi OZELLIKLERIN
SAPTANMASI (*)

Celal YUCEL®, Mustafa AVCI®, Hatice YUCEL®Y, Selahattin CINAR®

O Cukurova Tarimsal Arastirma Enstitiisii, Karatag Yolu 17. Km, Dogankent/Adana

OZET

Arastirma, Cukurova taban kosullarinda farkli 19 adi fig hat ve ¢esidinde ot verimi ve verimle
iligkili ozelliklerin saptanmasi amaciyla siirdiiriilmiistiir. Aragtirma, Cukurova Tarimsal Arastirma
Enstitlisiiniin bolgenin taban kosullarimi temsil eden Dogankent’de (Adana) 2001-02, 2002-03, 2003-04
yillarinda, kishk ara iiriin yetistirme doneminde, tesadif bloklar deneme deseninde 3 tekrarlamali
olarak yiiriitiilmistr.

Arastirmada 3 yillik birlestirilmis ortalamalara gore; ¢igeklenme giin sayisinin 114-135 giin, ana
sap uzunlugunun 90-114.8 cm, yesil ot veriminin 2582-4157 kg da™*, kuru ot veriminin 504-673 kg da™,
ham protein oranlarinin %19.41-22.30, ham protein verimlerinin 105.3-140.4 kg da™ arasinda degistigi
saptanmistir.

Kuru ot verimi ile ¢iceklenme giin sayisi, ana sap uzunlugu, yesil ot verimi, ham protein verimi
arasinda 6nemli ve olumlu; ham protein oranlari arasinda ise énemli ve olumsuz iliskiler saptanmustir.

Bolgemiz kosullarinda 22, 2637, 2505, 2639 ve 2558 hatlar1 ile Kubilay-82 c¢esidinin ot
verimlerinin yani sira birim alandaki protein verimlerinin de diger hat ve ¢esitlerden yiiksek olmast, adi
gecen hatlari bolgemizde kislik ara iiriin doneminde ot amagl olarak rahatlikla yetistirilebilecegi ve
ad1 gegen hatlarin ise ileride yapilacak islah ¢alismalarinda degerlendirilebilecegi sonucuna varilmistir.

Anahtar Kelimeler: Adi fig (Vicia sativa L.), ot verimi, ot kalitesi, ¢esit, korelasyon

THE DETERMINING OF THE HAY YIELD AND QUALITY OTHER RELATED
CHARACTERISTICS OF COMMON VETCH (Vicia sativa L.) LINES AND CULTIVAR IN
CUKUROVA DOWNLAND CONDITIONS.

SUMMARY

This study has been conducted to determine the forage yield and other related characteristics of
different 19 common vetch (Vicia sativa L.) lines and cultivars in Cukurova downland conditions. The
research was designed in complete randomized block with three replication at the Experimental Field of
Agricultural Research Institu in Dogankent (Adana) in the 2001/02 and 2002/03 and 2003/2004 years.

According to the means of the combined three years;days to flowering, plant height, fresh hay
yield, hay yield, crude protein ratio and crude protein yield were changed between 114-135 days, 90-
114 cm, 2582-4157 kg da™, 526-673 kg da™, 19.41-22.30 (%) and 105.3-140.7 kg da™, respectively.

Positively and significant correlations were obtained between hay yield with days to flowering,
plant height, fresh hay yield, crude protein yiled whereas negatively correlations were obtained between
dry matter yield with crude protein ratio.

According to the result, it was concluded that there were significant differences among the
common vetch lines and cultivars in terms of dry matter yield and other related characteristics.
Common vetch cv. 22, 2637, 2505, 2639, 2558 and Kubilay-82 was superior than other coltuivars in
Cukurova conditions.

Key words: Common vetch (Vicia sativa L.), forage yield, quality, cultivar, correlations

(*) Bu galigma, Tarim ve Koyisleri Bakanliginca Desteklenen TAGEM/TA/02/04/01/001 No’lu
projenin bir bolimudiir.
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GIRIS

Hem otundan hem de tanesinden yararlanilabilen fig bitkisi gereginde yesil giibre olarak
kullanilabilen, kisa vejatasyon siiresine sahip, hemen her tip toprak ve iklim kosullarinda
yetisebilen, yem degeri yonca kadar yiiksek olan ve hayvanlara yesil ot olarak verildiginde
siskinlik yapmayan bir yem bitkisidir (A¢ikgoz, 2001 ).

Hayvansal tiretimin artirilmasina yonelik olarak goriilen temel sorunlardan birisi de a
kaba yem gereksiniminin yeterince karsilanmamasidir. Hayvanlarimizin yeteri kadar kaliteli
kaba yemlerle beslenemedigi i¢in iilke hayvanlarinin ortalama et ve siit verimlerinin diisiik
olmasinin yani sira hayvansal tiriinlerin kalitesi de diisiik diizeydedir

Ulkemizde toplam ekilebilir arazi 17.724 mil. ha, yem bitkileri ekim alani ise 945 bin
ha ile bu ekilebilir alanlarin ancak %5-5.5’ini karsiladigir goriilmektedir (Anonim, 2002).
Adana ilinde islenen tarim arazisi 540 bin ha, yem bitkileri ekim alanlar1 ise 6.151 ha
diizeyinde olup ekilebilir alanlarin ancak %]1.2 ini kapsamaktadir. Fig, 1521 da ekim alani ile
adana ilinde en ¢ok ekim alanina sahip yem bitkisidir (Anonim, 2004)

Ekolojik kosullar yoniinden kiglik ara tirin tarimina uygun olan Cukurova’da, ekim
ndbeti sistemleri igerisinde tek yillik yem bitkilerinden adi fig, koca fig, iskenderiye {i¢giild,
cemen, yem bezelyesi, italyan ¢imi ve tritikale, gerek saf ve gerekse de karigim seklinde
yetistirilerek hayvanciligin ihtiyaci olan kaba yem iiretimini karsilanmasina katkida
bulunacaktir.

Adi fig hat ve cesitleri ile yapilan ¢alismalarda ot verimi ve verimle iligkili bir ¢ok
sonug elde edilmistir.

Acikgoz ve ark. (1996), Ankara’da yazlik ekimlerde kuru madde veriminin 506-630 kg
da™, kuru otta protein veriminin 77.7-108 kg da™ arasinda degistigini saptamislardir

Anlarsal (1994), Cukurova bolgesinde figde ana sap uzunlugunun 52-102 cm, yesil ot
veriminin 1505-3061 kg da™, kuru ot veriminin 254-604 kg da' arasinda degistigini
bildirmistir. Anlarsal ve ark. (1999), Cukurova’da gigeklenme siiresinin 113-135 giin, yesil ot
veriminin 2303-3945 kg da™ ve ana sap uzunlugunun 76-106 cm ve kuru ot veriminin 306-
587 kg da™ arasinda degistigini saptamislardr.

Bulur ve Celik (1996), Bursa kosullarinda yesil ot veriminin 1213-2171 kg da™*, kuru
madde veriminin 360-728 kg da™, ham protein oranmnin %9.08-%16.5, ham protein veriminin
48.9-100.8 kg da™ arasinda degistigini bildirmislerdir.

Avct ve Gokkus (1997), Erzurum Pasinler’de, %50 ¢igeklenme siiresinin 69-113 giin,
bitki boyunun 40-52 cm, yesil ot veriminin 907-1023 kg da™, kuru ot veriminin 220-256 kg
da™, ham protein oranlarinim %17.39-19.53 arasinda degisebilecegini saptamislardir.

Silbir ve ark. (1991), GAP bolgesinde, yas ot veriminin 711-1842 kg da™, kuru ot
veriminin 190-425 kg da™ arasinda degistigini bildirmistir.

Albayrak ve Tongel (2003), Samsun kosullarinda %50 ¢igeklenme giin sayisinin 162-
183 giin, ana sap uzunlugunun 93-103 cm, kuru ot veriminin 521-814 kg da™® arasinda
degistigini bildirmislerdir.

Geren ve ark. (2003), izmir Bornova’da kuru ot veriminin 768-845 kg da™, hasil
verimin 3692-4042 kg da™, ham protein oranlarimin ve verimlerinin istatistiki olarak 6nemsiz
oldugu, HP oranlarmin %19.8-21.4, ham protein verimlerinin 160-177 kg da™ arasinda
degistigini saptamiglardir.

Caballero et al. (1995), ham protein oraninin figin yapraklarmnda %16.8, sapinda % 7.7,
baklasinda %18.9 oldugunu saptamislardir.
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Anlarsal (1987), adi figde yesil ot verimi, kuru ot verimi ve ¢igeklenme siiresi yoniinden
yil X gesit interaksiyonun 6nemli oldugunu bildirilmektedir.

Adi figde vejatatif gelisme donemi ile kuru ot verimi arasinda olumlu bir iligkinin
bulundugu, ot verimi yiiksek olan tiplerin, sap uzunlugu fazla ve ge¢ ciceklenen cesitler
oldugunu (Blum ve Lehrer, 1973; Anlarsal, 1987; Paccuci ve Trocelli, 1982), kuru ot verimi
ile bitki boyu, yesil ot ve ham protein verimi arasinda olumlu ve 6nemli (Avci ve Gokkus,
1997; Tosun ve ark., 1991; Anlarsal ve Giilcan, 1989), kuru ot verimi ile ¢igeklenme siiresi
arasinda ise 6nemsiz iliskiler saptanmustir (Anlarsal ve ark., 1999).

Bolgemizde daha 6nce yapilan ¢alismalarda Urem-79, Karaelci ve Kubilay-82 gibi adi
fig cesitlerinin basarili bir sekilde yetistirilebilecegi ortaya konmustur. Bununla birlikte, bolge
kosullarinda yiiksek ot verimine sahip yeni hat ve cesitlerin saptanmasi da fig tariminin
yayginlastirilmasi agisindan 6nem gostermektedir.

Arastirmada, daha 6nce yapilan adaptasyon ve seleksiyon calismalart sonucu umutvar
goriilen bazi adi fig (Vicia sativa L.) hatlarimin yan1 sira son yillarda gelistirilen bazi ticari
cesitlerin, Cukurova bolgesi taban kosullarinda kislik ara iiriin yetistirme doneminde ot
verimi ve kalitesi ile iligkili 6zelliklerin saptanmasi amaciyla stirdiiriilmiistiir.

MATERYAL ve METOT

Materyal

Aragtirmada, ICARDA’dan saglanan ve daha once yapilan ¢aligmalar sonucunu erkenci
ve umutvar goriilen 2505, 2558, 2559, 2568, 2637 ve 2639 hatlari; dogal florada toplanan ve
yapilan seleksiyon ¢aligsmalar1 sonucunda umutvar goriilen 2, 7, 10 ve 22 no’lu hatlarinin yani
sira, Ege Tarimsal Arastirma Enstitiisinden Cumhuriyet-99, Kubilay-82, Selguk-99, Urem-79;
Prof. Dr. Sehabettin Elgi’den saglanan Karaelci; Uludag Universitesinden saglanan Emir,
Niliifer ve Uludag gesitleri materyal olarak kullanilmustir.

Deneme Yerinin Toprak Ozellikleri

Denemenin kuruldugu topraklar Arikli serisidir. Eski nehir teraslarimin aluviyal
depositleri lizerinde gelisen bu topraklar, olduk¢a yiiksek kil ve silt icerigine sahiptir.
Denemelerin kuruldugu alanda 0-30 cm derinlikte alinan toprak 6rneklerinde yapilan analizler
sonucunda; toplam tuz %0.026, pH degerleri 7.72, ortalama kire¢ igerikleri %20, organik
madde %2, kum %27.8, kil %31.2, silt ise %41 arasinda degistigi saptanmistir (Koy
Hizmetleri 3. Bolge Midiirlagii, Toprak Analiz Laboratuvar Sonuglart).

Deneme Yerinin iklim Ozellikleri

Aragtirmanin yiriitildigii yillara ve uzun yillara ait bazi iklim parametrelerinin
ortalama degerleri Cizelge 1’ de verilmistir. Cizelge 1’den de goriilecegi lizere arastirmanin
stirdiiriildiigii 2003-04 yetistirme sezonun Mart ve Nisan aylarinin diger yillara gore kurak
gectigi ve ayni yilin Subat ve Mart aylarinin minimum sicaklik ortalamalarmin daha diigiikk
oldugu goriilmektedir.
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Cizelge 1. Deneme Alaninin 2001-02, 2002-03, 2003-04 Yillariin Kasim-Nisan Dénemi ve Uzun
Yillara Ait Ortalama Iklim Degerleri*.

Aylar Yillar Sicaklik ( °C) Yagis miktar1 (mm) | Nisbi Nem (%0)
Ortalama Min. Max. Ortalama Ortalama
Kasim 2001 13.9 1.0 28.0 88.1 67.4
2002 10.4 7.1 29.2 25.7 64.2
2003 15.4 3.7 31.3 22.3 59.8
Uzun yillar 155 -4.3 34.5 73.3 63.0
Aralik 2001 11.0 1.0 20.6 320.9 78.9
2002 8.8 -2.0 22.8 77.9 61.0
2003 11.0 1.7 22.4 167.2 66.6
Uzun yillar 11.0 -4.4 26.7 123.8 67.0
Ocak 2002 7.9 -0.5 20.0 109.2 66.2
2003 11.1 2.0 20.8 84.5 75.1
2004 16.7 0.0 12.6 251.9 77.4
Uzun yillar 9.4 -8.1 26.5 109.4 65.0
Subat 2002 12.3 2.0 23.8 68.1 64.7
2003 8.2 -0.5 18.3 111.7 68.8
2004 9.5 -3.2 21.4 102.1 69.2
Uzun yillar 10.4 -6.6 26.2 88.6 65.0
Mart 2002 14.7 4.5 28.4 40.3 67.4
2003 11.5 1.6 24.4 92.3 64.0
2004 14.0 -0.1 29.7 2.4 57.9
Uzun yillar 13.1 -4.9 30.7 65.4 65.0
Nisan 2002 16.5 7.7 25.8 88.8 76.0
2003 17.1 7.0 31.0 61.1 68.9
2004 16.3 2.7 31.5 32.8 59.2
Uzun yillar 17.2 -1.3 36.8 53.0 67.0
*) Adana Meteoroloji Bolge Miidiirliigii Verileri
Metot

Arastirma, Cukurova Tarimsal Arastirma Enstitisiiniin  Arastirma Alaninda
(Dogankent), 2001/02, 2002/03 ve 2003/04 yillarinda ii¢ yil siireyle kiglik ara {iriin yetistirme
doneminde (Kasim-Nisan aylari arasi) yiiriitiilmiistiir. Parsel alam 4x0.8= 3.2 m’ olarak
diizenlenmistir. Her ¢esit, 4 sira olarak ekildi ve sira aras1 20 cm, m”ye 200 tohum, gelecek
sekilde elle ekimleri yapildi. Denemelerin kuruldugu her yilda, ekimlerden once, dekara 3 kg
N ve 6 kg P,Os olacak sekilde giibreleme yapilmistir. Arastirma, tesadiif bloklar1 deneme
desenine gore 3 tekrarlamali olarak yiiriitiilmiistiir.

Aragtirmada yer alan materyalin ekimleri; birinci yil 13 Kasim 2001, ikinci yil 20
Kasim 2002 ve tglincii yil 15 Kasim 2003 de yapilmustir. Parsellerin bigimleri; tam
¢iceklenme donemine denk gelen donem olarak saptanan, birinci yil 15-29 Nisan 2002, ikinci
yil 14-30 Nisan 2003, ti¢ilincii y1l 19-26 Nisan 2004 tarihleri arasinda yapilmustir.

Arastirmada: ¢igceklenme giin sayisi (giin), ana sap uzunlugu (giin), yesil ot verimi (kg
da™), kuru madde verimi (kg da™) gibi 6zellikler Anonymous, (2001)’ e, ham protein oran
(%) Kjeldahl yontemine (AOAC, 1995) gore saptanmistir. Arastirma sonucunda elde edilen
veriler, MSTAT-C istatistiki paket programinda yillar ayri ayri ve yillar birlestirilerek varyans
analizleri yapilmis, ortalamalar Duncun (%5) ¢oklu karsilastirma testine gore belirlenmistir.



Cukurova Taban Kosullarinda Adi Fig (Vicia sativa L.) Hat ve Cegitlerinin Ot Verimi ve Kalitesi fle fliskili Ozelliklerin
Saptanmasi

BULGULAR ve TARTISMA

Arastirmada kullanilan adi fig hat ve gesitlerinde her ti¢ yilda ve ii¢ yili birlesik
analizlerde elde edilen ¢igeklenme giin sayis1 ve ana sap uzunlugu ortalama degerleri Cizelge
2’de; yesil ve kuru ot verimi Ortalama degerleri Cizelge 3’de; ham protein oranlar1 ve ham
protein verimi ortalama degerleri ise Cizelge 4° verilmistir.

Ciceklenme giin sayisi (giin)

Cizelge 2’de goriilecegi iizere, arastirmanin siirdiiriildiigi her {i¢ yilda da ¢igeklenme
giin sayisi bakimindan hatlar ve cesitler ile yillar arasinda istatistiki olarak 6nemli
farkliliklarin olustugu goriilmektedir. Arastirmanin birinci yilinda c¢iceklenme giin sayisi
degerleri 103-135 giin, ikinci yilinda 122-138 giin, iiglincii yilinda 117-132 giin arasinda
degistigi goriilmektedir. Yillarin birlestirildigi ortalamalarda ise yillar ve yil X g¢esit
interaksiyonu 6nemli bulunmustur. Yillarin birlestirildigi ortalamalarda; c¢igeklenme giin
sayisinin 114-135 giin arasinda degistigi, 2638 no’lu hattin en erkenci, Uludag, Niliifer,
Karaelgi cesitleri ile 22 no’lu hattin gegci oldugu goriilmektedir. Degisik ekolojilerde ve farkli
genotiplerle yapilan ¢aligmalarda; ciceklenme giin sayisinin Cukurova kosullarinda 113-135
giin (Anlarsal ve ark., 1999), Erzurum Pasinler’de 69-113 giin (Avct ve Gokkus, 1997);
Samsun kosullarinda 162-183 giin (Albayrak ve Tongel, 2003) arasinda degistigi
bildirilmistir. Yillara bakildiginda yillar arasinda farkliliklarin istatistiki olarak énemli oldugu
ve bununda en 6nemli nedeninin; ¢iceklenmeden 6nceki ve ¢iceklenme donemine denk gelen
Subat ve Mart aylarindaki ortalama sicakligin etkili oldugu goriilmistiir (Cizelge 1). Bu
donemdeki en yiiksek sicakliklarin oldugu birinci yil en erken ¢igeklenmis (114 giin),
sicakligin diisiik oldugu ikinci yil daha ge¢ ¢iceklenmis (128 giin) ve sicaklik degerlerinin
diger iki yila gore orta oldugu tigiincii yilda ise ¢igeklenme siiresinin de orta diizeyde oldugu
(123 giin) goriilmektedir. Nitekim, A¢ikgdz (2001), yiiksek sicakliklarin ¢igeklenme siiresini

kisalttigini ve diisiik sicakliklarin ¢gigeklenme siiresini uzattigini bildirmektedir.

Ana Sap Uzunlugu (cm)

Cizelge 2°de goriilecegi lizere, arastirmanin siirdiiriildiigii her iic yilda da ana sap
uzunlugu bakimindan hatlar ve cesitler ile yillar arasinda istatistiki olarak énemli farkliliklarin
olustugu goriilmektedir. Arastirmanin birinci yilinda ana sap uzunlugu degerleri 105-139 cm,
ikinci yilinda 110-149 cm, {igiincii yilinda 51-79 cm arasinda degistigi goriilmektedir. Yillarin
birlestirildigi ortalamalarda ise yillar ve yil X ¢esit interaksiyonu 6nemli bulunmus ve ana sap
uzunlugu 90-115 cm arasinda degistigi, 2638 no’lu hattin daha kisa boylu oldugu, Niliifer,
Uludag ve Karaelgi g¢esitlerinin ise uzun boylu oldugu saptanmigtir. Cukurova kosullarinda
sap uzunlugunun 76-106 cm (Anlarsal ve ark., 1999), 52-102 cm (Anlarsal, 1994); Erzurum
Pasinler’de bitki boyunun 40-52 c¢cm arasinda degistigini (Aveir ve Gokkus, 1997), Samsun
kosullarinda ana sap uzunlugunun 93-103 c¢m arasinda degistigini (Albayrak ve Tongel, 2003)
bildirmiglerdir. Yillara bakildiginda ise denemenin tigiincti yilinda ana sap uzunlugu (61 cm)
diger yillara gore daha diisiik oldugu goriilmektedir. Denemenin {igiincii yilinda &zellikle
vejatatif gelismenin oldugu doneme denk gelen Mart ve Nisan aylarinda diisiik sicakliklarin
yani sira, agisin yok denecek kadar az olmasi (Cizelge 1) vejatatif gelismeyi, yani bitkilerin
biiyiimesini engellemesi sonucu bitkilerin kisa boylu kaldig1 goriilmektedir.
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Cizelge 2. Adi fig Hat ve Cesitlerinin 2002, 2003, 2004 ve Ug Yili Birlestirilmis Ciceklenme Giin

Sayisi (giin) ve Ana Sap Uzunlugu (cm) Ortalamalari ve Olusan Gruplar*.

Hat ve Ciceklenme Giin Sayisi (giin) Ana Sap Uzunlugu (cm)
Cesit
2002 2003 2004 Ort. 2002 2003 2004 Ort.
2505 110 cde | 125 c-g | 122 cd [119 def| 129 a-d |123 efg 66 bcd | 106 b-e
2558 110 cde | 125 c-g | 122 cd [119 def| 139a |127 c-f 69 ab 112 a-c
2559 109 cde | 126 cde | 117 g |118 fg| 120de |119 fg 55 cde 98 fg
2568 110 cde | 127 cd 120 ef (119 def| 132 a-d | 122 efg 68 a-d |108 a-d
2637 111 cde | 126 c-f | 122 cd |120 d-f| 134 a-d | 140 abc 63 b-e [112 ab
2638 103 f | 123 efg | 117 g | 114 1| 105f 110 g 55 de 90 h
2639 112 cd | 127 bed | 122 cd | 120 d | 126 a-e | 135 b-e 67 a-d |109 a-d
2 108 def | 124 efg | 121 de | 118 efg| 131a-d | 123 d-g 57 b-e |104 d-f
7 114 ¢ 130 b 123 bc | 122 ¢ | 126 a-e |136 a-d 51 e 104 c-f
10 114 ¢ 130 b | 124 b 123 c| 133a-d |144 ab 59 b-e |112 ab
22 126 b 136 a | 132 a 131 b| 126a-e [ 148 ab 68 abc |114 a
Emir 103 f 123 fg | 120 f 115 hi| 121 cde | 122 efg 53 e 99 fg
Nilufer 132 a 138 a 132 a 134 a| 137ab [148ab 59 b-e |115 a
Uludag 135 a 138 a 132 a 135 a | 135abc | 138 abc 61 e 111 a-c
Cum-99 | 106 ef |122 g 121de |116 gh| 115ef |114 fg 51 e 93 gh
Kub-82 106 def | 127 bed | 122 cd | 118d-g 123 b-e | 147 ab 62 b-e |111 ad
Selguk-99 | 111 cde | 124 d-g | 122 cd |119d-f| 122 cde | 119 fg 60 b-e |100 e-g
Urem-79 | 110 cde | 128 bc | 122 cd | 120de | 122 cde (149 a 57 b-e |113 ab
Karaelgi | 133 a 138 a 132 a | 134 a | 132a-d | 140 abc 79 a 114 a
Ortalama | 114 C 128 A 124 B 122 127A 132 A 61 B 107
CV (%) 2.70 1.32 0.56 1.69 | 5.80 5.30 10.93 6.58

*) Aynui siitun icerisinde benzer harf grubu ile gosterilen ortalamalar, Duncun (%5)’e gore farkli degildir

Yesil Ot Verimi (kg da™)

Arastirmada elde edilen yesil ot verimi ortalamalar1 Cizelge 3’de verilmistir. Cizelge
3’de goriilecegi lizere arastirmanin siirdiiriildigii her li¢ yi1lda da yesil ot verimi bakimindan
hatlar ve ¢esitler ile yillar arasinda istatistiki olarak oOnemli farkliliklarin olustugu
goriilmektedir. Arastirmanin birinci yilinda yesil ot verimi 2455-3948 kg da™, ikinci yilinda
2812-6563 kg da’, iigiincii yilinda 1802-3172 kg da’ arasinda, yillarin birlestirildigi
ortalamalarda ise 2582-4157 kg da™ arasinda degistigi saptanmustar.

Yillarin birlestirildigi ortalamalarda ise yillar ve yil X gesit interaksiyonu &nemli
bulunmustur. Arastirmanin birinci yilinda 2639 (3948 kg da™) ve ikinci yilinda 2505 (6563 kg
da™) no’lu hatlar, iiciincii yilinda Karaelgi gesidi (3172 kg da™) ve birlesik ortalamalarda ise
2558 no’lu hattin (4157 kg da™) en yiiksek verime sahip oldugu saptanmustir.

Degisik ekolojilerde farkli genotiplerle yapilan c¢aligmalarda yesil ot veriminin;
Cukurova kosullarinda 1505-3061 kg da™ (Anlarsal, 1994) ve 2303-3945 kg da™ (Anlarsal ve
ark., 1999); Bursa kosullarmnda 1213-2171 kg da® (Bulur ve Celik, 1996), Erzurum
Pasinler’de 907-1023 kg da™ (Avecr ve Gokkus, 1997), GAP bolgesinde 711-1842 kg da™
(Silbir ve ark., 1991), izmir Bornova’da 3692-4042 kg da™ (Geren ve ark., 2003) arasinda
degistigi bildirilmektedir. Arastirmada, ana sap uzunlugu yiiksek olan hat ve gesitlerin yesil ot
verimlerinin daha yiiksek oldugu goriilmektedir. Nitekim, vejatatif gelisme donemi ile kuru ot
verimi ile olumlu bir iligkinin bulundugu, ot verimi yiiksek olan tiplerin, sap uzunlugu fazla



Cukurova Taban Kosullarinda Adi Fig (Vicia sativa L.) Hat ve Cegitlerinin Ot Verimi ve Kalitesi fle fliskili Ozelliklerin
Saptanmasi

ve gec cigeklenen cesitler oldugu bir ¢ok arastirmaci tarafindan da bildirilmistir (Blum ve
Lehrer, 1973; Paccuci ve Maisto, 1969; Anlarsal ve ark., 1999).

Denemenin ikinci yilindaki yesil ot verimi ortalamalarimin (4704 kg da™) diger yillara
gore yiiksek olmasinin nedeni, 6zellikle Subat, Mart ve Nisan ayinda (Cizelge 1) meydana
gelen yagislardan dolay1 bitkilerin vejatatif aksaminda artiglar meydana getirmesinin yani sira
bi¢im déneminde devam eden yagislardan dolay1 ve yesil aksamdaki su igeriginin yiiksek
olmasindan kaynaklanmistir. Ugiincii yilda yesil ot verimlerinin diger iki yila gore diisiik
olmasinin nedeni, 6zellikle Mart ve Nisan ayinda minimum sicaklik ortalamalarinin diisiik
olmasinin yani sira yagiginda yetersiz olmasi sonucu bitkilerin vejatif aksaminin ¢ok
biliyiimemesi nedeniyle ana sap uzunlugu ve bunun sonucunda ise ot verimleri diisiik
cikmustir. Incelenen dzellikler arasi iliskilerde de goriilecegi iizere ana sap uzunlugu ile yesil
ot verimi arasinda Onemli ve olumlu iliskiler saptanmistir (Cizelge 5). Benzer sonuglar,
Anlarsal ve Giilcan (1989), tarafindan da bildirilmistir.

Kuru Ot Verimi (kg da™)

Aragtirmada elde edilen kuru ot verimi ortalamalart Cizelge 3’de verilmistir.
Arastirmanin stirdiiriildiigi her ti¢ yilda ve ii¢ yillik ortalamalarda kuru ot verimi bakimindan
hatlar ve cesitler ile yillar arasinda istatistiki olarak oOnemli farkliliklarin olustugu
goriilmektedir. Arastirmanin birinci yilinda kuru ot verimi  443-669 kg da™, ikinci yilinda
638-916 kg da™, ticiincii yilinda 339-620 kg da™, birlesik ortalamalarda 526-673 kg da™
arasinda degistigi saptanmistir. Yillarin birlestirildigi ortalamalarda ise yil X cesit
interaksiyonu da O6nemli bulunmustur. Adi figde kuru ot verimi yoniinden yil X cesit
interaksiyonun 6nemli oldugu bir ¢ok arastirici tarafindan bildirilmektedir (Anlarsal, 1987;
Anlarsal ve Giilcan, 1989). Arastirmanin birinci yilinda Uludag (669 kg da™), ikinci y1linda 22
no lu hat, ii¢lincii yilinda 2637 no lu hat izlemistir. Birlesik ortalamalarda ise 22 no lu hattin
(673 kg da™) en yiiksek kuru ot verimine sahip oldugu, bu hatt1 2637 (656 kg da™*) 2505 hatti
(636 kg da™), 2558 hatt1 (630 kg da®) ve Kubilay-82 ¢esidi (618 kg da™) izlemistir.
Arastirmada yer alan hat ve ¢esitlerin kuru ot verimlerinin, denemelerin siirdiiriildiigii yillara
gore farklilik gostermesi, adi gegcen hat ve cesitlerin degisen cevre kosullarina farkli
adaptasyon gostermelerinden kaynaklanmigtir. Arastirmada, gecci olan hat ve gesitlerin ot
verimlerinin erkenci hat ve gesitlere gore daha yiiksek oldugu goriilmektedir. Yem bitkilerinde
bliylime ve gelisme donemi ilerledikce yesil ot veriminin 6zellikle de kuru madde birikiminin
arttig1, bildirmektedirler (Avcioglu ve ark. 1999; Soya ve ark., 1999).

Degisik ekolojilerde farkli genotiplerle yapilan c¢aligmalarda kuru ot veriminin;
Ankara’da yazlik ekimlerde 506-630 kg da™ (A¢ikgoz ve ark. 1996), Cukurova kosullarinda
kuru madde verimini 254-604 kg da™ (Anlarsal,1994), Cukurova kosullarinda 306-587 kg da™
(Anlarsal ve ark., 1999); Bursa kosullarinda 360-728 kg da™ (Bulur ve Celik, 1996); GAP
bolgesinde 190-425 kg da’ (Silbir ve ark., 1991), Samsun kosullarinda 521-814 kg da™,
(Albayrak ve Téngel, 2003), Izmir Bornova’da 768-845 kg da™ arasinda degistigi (Geren ve
ark. 2003) bir ¢ok arastirici tarafindan da bildirilmigtir.

Yillara bakildiginda ise denemenin ikinci yilindaki kuru ot verimi ortalamalarimin (755
kg da™) yesil ot verimi ve ana sap uzunluguna paralel olarak diger yillara gore yiiksek oldugu
goriilmektedir. Incelenen ozellikler aras iliskilerde goriilecegi iizere (Cizelge 5) kuru ot
verimi ile yesil ot ve ana sap sayisi arasinda olumlu iligkiler saptanmistir. Bulgularimiza
benzer sonuglar (Blum ve Lehrer, 1973; Paccuci ve Maisto, 1969; Anlarsal ve ark., 1999)
tarafindan da bildirilmistir.
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Cizelge 3. Adi fig Hat ve Cesitlerinin 2002, 2003, 2004 ve Ug Y1l Birlestirilmis Yesil ve Kuru Ot
Verimi (kg da®) Ortalamalar ve Olusan Gruplar*.

Hat ve Yesil Ot Verimi (kg/da) Kuru Ot Verimi (kg da™)
Cesit

2002 2003 2004 Ort. 2002 2003 2004 Ort.
2505 3042 c-f 6563 2709 abc | 4104 ab 631ab |807 a-d |471 bcd 636 a-c
2558 3407 bed 6250 ab |2813ab |4157 a 569 a-d | 790 a-d | 531 abc 630 a-c
2559 3583 abc 5443 bc |2302b-e |3776a-e | 544b-e |638 d |455 bcd 546 d-f
2568 3583 abc 6016 ab | 2459 bcd |4019a-c | 499 cde | 792 a-d |466 bcd 586 b-f
2637 2875 d-g 3802 def | 2782 ab | 3153 f-h 611 abc | 736 b-d |620 a 656 ab
2638 2833 efg 5417 bc |2016de |3422e-g | 476de |721 becd |399 cd 532 ef
2639 3948 a 4427 d 2323 b-e | 3566 de 560 a-d | 897 ab |442 bcd 633 a-c
2 3333 b-e 6042 ab |1802¢ 3726 b-e | 560a-d | 789 a-d |[339 d 563 c-f
7 2455 g 3386 efg | 1904 de |25821 535b-e |669 d |380 d 528 ef
10 2702 fg 3907 de |2154de |2921 h 570 a-d | 796 a-d |402 cd 589 b-e
22 3136 c-f 4636 cd | 2764 abc | 3512 ef 558 a-d | 916 a 544 ab 673 a
Emir 3315 cde 5781l ab |1813¢ 3636 ¢c-e | 524b-e |697 d |357 d 526 ef
Nilufer 3052 c-f 2917 fg | 2735abc {2901 h1 573a-d | 705 cd |399 cd 559 c-f
Uludag 3365 b-e 3281 efg | 2453 bed | 3033 h 669 a 681 d |394 cd 581 b-f
Cum-99 |3240c-f 5521 bc | 1957 de |3573de 501 cde | 655 d 356 d 504 f
Kub-82 3375 b-e 3907 de | 2219 cde | 3167 f-h 569 a-d | 882 abc |403 cd 618 a-d
Selguk-99 | 3865 ab 5469 bc | 2407 bed | 3914 a-d | 552 b-e | 729 bed | 401 cd 561 c-f
Urem-79 | 2948 d-g 3803 def | 2422 bcd | 3058 gh 560 a-d | 727 bcd | 454 bced 580 b-f
Karaelgi |2931d-g 2812 g 3172 a 2972 h 443 e 723 bcd | 548 ab 571 c-f
Ortalama | 3153 B 4704 A |2379 C |3412 553 B | 755 A 440 C 583
CV (%) |8.96 10.75 11.97 10.92 10.34 12.32 15.94 12.86

*) Ayni siitun icerisinde benzer harf grubu ile gosterilen ortalamalar, Duncun (%5)’e gore farkli degildir

Ham Protein Oram (%)

Cizelge 4’de goriilecegi lizere aragtirmanin siirdiiriildiigii birinci ve ikinci yilda ham
protein oranlart (%) bakimindan hatlar ve cesitler arasinda istatistiki olarak Onemli
farkliliklarin olusmadigi, denemenin tgilincli yilinda ve ii¢c yillik ortalamalarda ise cesitler
arasinda istatistiki olarak onemli farkliliklarin olustugu goriilmektedir. Arastirmanin birinci
yilinda ham protein oranlar1 %18.67-22.83, ikinci yilinda %16.56-23.12, iiglincii yilinda
%18.32-23.50, yillarin birlestirildigi ortalamalarda ise ham protein oranlarinin % 19.41-22.30
arasinda degistigi saptanmustir. Yillarin birlestirildigi ortalamalarda ise yillar ve yilxgesit
interaksiyonu &nemli bulunmustur. Arastirmanin birinci yilinda Kubilay-82, Urem-79 ve
Cumhuriyet-79 ¢esitleri, ikinci yilinda 22 no lu hat, liglincii yilinda 2 no lu hat, birlesik
ortalamalarda ise Urem-79 ve Cumhuriyet-99 cesitleri ilk siralar1 paylasmislardir.

Aragtirmanin ikinci yilindaki ham protein oranlart diger iki yila gore diisiik
bulunmustur. Arastirmanin ikinci yilindaki yesil ot, ana sap uzunlugu ve kuru ot verimlerinin
aksine, ham protein verimleri diigiikk bulunmustur. Avcioglu ve ark. (1999), yem bitkilerinde
biiylime ve gelisme donemi ilerledikge yesil ot veriminin 6zellikle de kuru madde birikiminin
arttigi, buna karsilik kaliteyi olumsuz yonde etkileyen unsurlarin da yiikseldigini
bildirmislerdir. Soya ve ark. (1999), bi¢im zaman ilerledikge yesil ot ile kuru madde ve ham
protein verimleri artmakta, oranlar1 ise Onemli Ol¢iide degismedigini bildirmektedirler.
Incelenen 6zellikler arasi iliskilerde de goriilecegi iizere, ham protein oram ile yesil ot, ana sap
uzunlugu ve kuru ot verimi arasinda 6nemli ve olumsuz iligkiler saptanmustir. (Cizelge 5).
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Ham protein oranlari ile bir ¢ok arastirma yapilmis olup elde edilen sonuglarin
bulgularimiza benzerlik gosterdigi saptanmistir. Erzurum Pasinler’de ham protein oranlarini
%17.39-19.53 (Avcr ve Gokkus,1997), Izmir Bornova’da ham protein oranlarini istatistiki
olarak onemsiz bulmalarina ragmen bu oranin %19.8-21.4 arasinda degistigi (Geren ve ark.,
2003), Bursa kosullarinda ham protein oraninin %9.08-%16.5 (Bulur ve Celik, 1996) arasinda
degistigini bildirmiglerdir. Caballero et al. (1995), figde bitkinin degisik kisimlarinda
yaptiklar1 kalite analizleri sonucunda, ham protein oranimi yapraklarda %16.8, sapta % 7.7,
baklada %18.9 olarak saptamislardir.

Cizelge 4. Adi fig Hat ve Cesitlerinin 2002, 2003, 2004 ve Uc Y1li Birlestirilmis Ham Protein Oranlari
(%) ve Ham Protein Verimi (kg da™) Ortalamalar1 ve Olugan Gruplar*.

Hat ve Ham Protein Oram (%) Ham Protein Verimi (kg da™)
Cesit

2002 2003 2004 Oort. 2002 2003 2004 Ort.

2505 19.42 17.95 21.85ab |19.74d 123.2 |144.2Dbc |102.4b-e| 123.3a-d

2558 20.11 17.86 21.45ab |19.81d 1139 |125.7 bc|113.1a-c| 117.6b-d

2559 21.37 17.55 21.15ab |20.03cd | 1149 |1119c ([95.2b-e | 107.3cd

2568 21.37 16.56 23.34ab |20.42a-d| 1143 |1315bc [108.1b-e| 117.9b-d

2637 18.83 18.19 22.22ab |19.75d 1152 |134.1bc |136.9a 128.7 ab

2638 22.01 20.47 23.01ab |21.83abc| 104.7 |146.6bc [91.8b-e | 114.4Db-d

2639 19.55 18.71 21.82ab [20.03cd | 109.3 |167.1bc [96.6b-e | 124.3ad

2 18.67 17.61 2350a [19.93cd | 1045 |138.4Dbc |79.7de 107.6 cd
7 18.94 18.91 23.04ab |20.30bcd| 1015 |126.5bc [87.8c-¢ 105.3d
10 19.58 20.09 1856¢c [1941d 1115 |1595b |[74.6¢e 115.2 b-d
22 19.89 23.12 18.32¢ |20.44a-d| 1102 |2119a |99.1b-e | 1404a

Emir 21.32 18.44 22.47ab |20.75a-d| 1115 |127.6bc [80.1de 106.4 d

Nilufer 19.97 19.20 22.81ab |20.66a-d| 1159 |1359bc [91.0b-e | 114.2Db-d

Uludag 19.29 18.22 22.65ab [20.05cd | 129.0 [123.2bc [89.0b-e | 113.7b-d

Cum-99 | 22.35 21.65 22.21ab [22.07ab | 1119 |141.8bc [79.0de 110.9 b-d

Kub-82 | 22.83 18.31 22.48ab |21.21a-d| 130.0 |161.7b [90.8b-e | 127.5a-C

Selguk-99 | 19.24 19.02 21.16ab |19.81d 105.7 |136.9bc |84.6c-e 109.1 b-d

Urem-79 | 22.44 21.33 23.14ab |22.30a 125.6 | 154.2Dbc [104.4b-d| 128.0ab

Karaelgi | 19.48 17.94 21.07b |19.58d 87.8 129.7bc |117.2ab | 111.5b-d

Ortalama| 20.37 AB |19.01B |21.91A [20.43 112.7B [1425A [959C 117.0

CV (%) | 8.49 11.72 5.39 8.64 13.62 |15.75 15.45 15.28

*) Ayni siitun igerisinde benzer harf grubu ile gosterilen ortalamalar, Duncun (%5)’e gore farkli degildir

Ham Protein Verimi (kg da™)

Arastirmanin siirdiiriildiigii birinci yilda ham protein verimleri bakimindan gesitler
arasinda istatistiki olarak Onemli farkliliklarin olusmadigi, diger iki yilda ve ii¢ yillik
ortalamalarda ise cesitler arasinda istatistiki olarak o©nemli farkliliklarin olustugu
goriilmektedir. Birinci yilda ham protein verimleri 87.8-130 kg da™, ikinci yilinda 111.9-
211.9 kg da’, iigiincii yilinda 74.6-136.9 kg da™, yillarin birlestirildigi ortalamalarda 105.3-
140.4 kg da™ arasinda degistigi saptanmustir. Yillarin birlestirildigi ortalamalarda ise yillar ve
yil X gesit interaksiyonu 6nemli bulunmustur. Aragtirmanin birinci yilinda Kubilay-82, ikinci
yilinda 22 no lu hat, {i¢iincli yilinda 2637 nolu hat, yillarin birlestirildigi ortalamalarda ise 22
ve 2637 no lu hatlar ile Urem-79 ve Kubilay-82 ¢esitleri en yiiksek ham protein verimi
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vermislerdir. Birim alandaki ham protein verimleri yiiksek olan c¢esitlerin ham protein
oranlarmin yiiksek olmasinin yant sira kuru ot verimlerinin de yiiksek oldugu goriilmektedir.
Acgikgdz ve ark. (1996), Ankara’da yazlik ekimlerde ham protein veriminin 77.7-108 kg da™
arasinda, Bursa kosullarinda 48.9-100.8 kg da’ arasinda (Bulur ve Celik, 1996), Izmir
Bornova’da 160-177 kg da’ (Geren ve ark., 2003) arasinda degistigini saptamuslardr.
Bulgularimiz, A¢ikgoz ve ark. (1996) ve Bulur ve Celik (1996)’in sonuglarina yakin, Geren ve
ark. (2003)’1n sonuglarindan diisiik bulunmustur.

Yillar incelendiginde, denemenin ikinci yilindaki ham protein oranlarinin diger yillara gore
diisiik olmasina ragmen ham protein verimlerinin yiiksek olmasi, ikinci yildaki kuru madde
verimlerinin yiiksek olmasindan kaynaklanmustir. incelenen &zellikler arasi iliskilerde
gortildiigii gibi, kuru ot verimi ile ham protein verimi arasinda olumlu ve 6nemli iliskilerin
saptanmustir. Benzer sonuglar, Avcr ve Gokkus (1997) ve Tosun ve ark. (1991) tarafindan da
bildirilmistir.

Incelenen Ozellikler Aras: fliskiler
Cizelge 5. Incelenen Ozellikler Arasindaki Basit Korelasyon Katsayilari.

Ozellikler ASU YOV KOV HPO HPV
Cigeklenme Giin Sayisi 0.020 0.111 0.277** -0.170* 0.215**
Ana Sap Uzunlugu 0.528** 0.688** -0.442** 0.581**
Yesil Ot Verimi 0.726** -0.429** 0.577**
Kuru Ot verimi -0.483** 0.874**
Ham Protein Oran -0.033
Ham Protein Verimi

(*) 0.05, (**) 0.01 diizeyinde 6nemlidir.

Adi fig hat ve cesitleri ile siirdiiriilen arastirmada incelenen 6zellikler arasi iliskiler
Cizelge 5°de verilmistir.

S6z konusu ¢izelgeden goriilecegi {iizere, incelenen Ozellikler arasi iligkilerde,
ciceklenme giin sayisi ile kuru ot verimi ve ham protein verimi arasinda olumlu ve énemli;ana
sap uzunlugu ve yesil ot verimi arasinda 6nemsiz; ham protein oranlari arasinda ise 6nemli ve
olumsuz iligkiler saptanmist1. Anlarsal ve ark. (1999), ciceklenme giin sayisi ile kuru ot verimi
arasinda dnemsiz bir iliskinin oldugunu bildirmektedirler.

Ana sap uzunlugu ile yesil ot verimi, kuru ot verimi ve ham protein verimi arasinda
olumlu ve énemli; ham protein oranlar1 arasinda ise dnemli ve olumsuz iliskiler saptanmigtir
(Cizelge 5). Ana sap uzunlugu ile kuru ot verimi ve yesil ot verimi arasinda énemli ve olumlu
iliskilerin bulundugu bir ¢ok arastirici tarafindan da bildirilmektedir (Anlarsal ve ark., 1999;
Anlarsal ve Giilcan, 1989).

Yesil ot verimi ile kuru ot verimi ve ham protein verimi arasinda olumlu ve dnemli:
ham protein oranlar1 arasinda ise dnemli ve olumsuz iliskiler saptanmistir. Anlarsal ve Giilcan
(1989), yesil ot verimi ile kuru ot verimi ve ham protein verimi arasinda olumlu ve énemli:
ham protein orani arasinda ise énemli ve olumsuz iligkilerin bulundugunu bildirmislerdir.

Kuru ot verimi ile ham protein verimi arasinda olumlu ve énemli: ham protein oranlari
arasinda ise 6nemli ve olumsuz iligkiler saptanmistir. Benzer sonuglar, Avci ve Gékkus (1997)
ve Tosun ve ark. (1991) tarafindan da bildirilmektedir.
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Saptanmasi

Ham protein verimi ile ham protein oranlar1 arasinda 6nemsiz ve olumsuz iliskiler
saptanmigtir.

SONUC

Adi fig hat ve ¢esitleri ile siirdiiriilen {i¢ yillik caligmalar sonucu, hat ve ¢esitlere
gore degismekle birlikte yesil ot veriminin 2582-4157 kg da’ arasinda degistigi
ortalama 3412 kg da™ verim alindig1 goriilmektedir. S6z konusu hat ve cesitlerden
504-673 kg da™ arasinda degisen, ortalama 583 kg da™ kuru ot verimleri alindigi
saptanmis bulunmaktadir. Bolgemiz kosullarinda 22, 2637, 2505 2639 ve 2558 hatlari
ile Kubilay-82 ¢esidinin ot verimlerinin (sirasiyla 673, 656, 636, 633, 630 ve 618 kg
da®) diger hat ve cesitlerden yiiksek olmasi, birim alandaki ham proteinlerinin
(swrasiyla 140.4, 128.7, 123.3, 124.3, 117.6 ve 127.5 kg da™) de ilk siralarda olmasi,
22 nolu hat haric diger hat ve c¢esitlerin erkenci olmalari, adi gecen hatlarin
bolgemizde kislik ara iirlin doneminde ot amagli olarak rahatlikla yetistirilebilecegi ve
2637 no’lu hattin tescile sunuldugu, diger hatlarin ise ileride yapilacak 1slah
caligmalarinda degerlendirilebilecegi sonucuna varilmistir.
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TURKIYE’NIN YUOKSEK ALANLARI ICIN KISA DAYANIKLI CESITLERIN
GELISTIRILMESI

Abdulkadir AYDOGAN?, Nezahat AYDIN*, ismail KUSMENOGLU", Alptekin KARAGOZ!
Y Tarla Bitkileri Merkez Arastirma Enstitiisii, P.O. 226, Ulus,Ankara, Turkey

Ozet

Tiirkiye’nin yiliksek alanlarinda mercimegin verimliligini sinirlayan temel faktorler diisiik sicakliktir. Bu
nedenle Tiirkiye’nin boyle alanlari i¢in kisa dayanikli gesitlere ihtiya¢ bulunmaktadir. Yiiksek alanlara adapte
olabilen kirmiz1 mercimek ¢esidi gelistirmek i¢in Glineydogu Anadolu Bolgesinden yerel gesitler toplandi ve tek
bitki seleksiyon metodu uygulandi. Islah ¢aligmalari sonunda geleneksel yazlik tiplere gore onemli verim
artislar1 saglayan kislik kirmizi Kafkas, Ozbek ve Ciftci mercimek gesitlerinin gelistiridi.

Anahtar Kelimeler: Kislik Mercimek, Kisa Dayaniklik, Cesit, Yerel Cesit, Yiiksek Alanlar,Kafkas,
Ozbek, Ciftci

IMPROVEMENT OF WINTER HARDY LENTIL VARIETIES AT HIGH ELEVATIONS OF
TURKEY
Summary
Low temperature is the major limitation to the productivity of lentil as winter crops at high elevations of
Turkey. Therefore, winter- hardy lentil cultivars are needed for such areas of Turkey. For this purpose,
Landraces were collected from Southeastern Anatolia and single plant selection procedure was used to develop
germplasm with red lentil cultivars adapted to highland areas. Breeding efforts led to development and release of

‘Kafkas, Ozbek and Ciftci’ winter lentil cultivars ensuring significant yield increase over traditional spring types.

Keywords: Winter lentil, Breeding, winter hardiness, Cultivar, Landraces, Highlands, Kafkas, Ozbek,
Ciftei

Introduction

Two types of Lentil (Lens culinaris Medik.) are grown in Turkey. Yellow cotyledon lentil
Lens culinaris var. macrosperma) is traditionally grown as a spring crop in highlands of Central
Anatolia while the red cotyledon (Lens culinaris var. microsperma) is mainly grown as a winter crop
in the lowlands such as southeastern Anatolia. Total lentil production of Turkey is 520,000 t. Yellow
and red cotyledon lentil are accounting for 12 % and 88 % of the total production respectively in
Turkey (Sis, 2001). Red lentil is produced not only for domestic consumption but it is produced
mostly for exportation.
However, it is expected that implementation of an extensive irrigation program in the GAP (South
Eastern Anatolia Project) will result in substitution of dry land crops such as lentil, with more
profitable irrigated crops (Tekinel et al., 1990). Indeed, in irrigated areas of southeastern Anatolia,
cotton areas were increased rapidly lately (Timuragaoglu, 2001). This probable substitution of lentil
in southeastern Anatolia presents a risk to Turkey to lose its competitiveness in world export markets,
but this market share could be maintained if alternative production zones could be brought into
utilization in the central Anatolia highlands (Kiismenoglu and Aydin, 1995).

Central Anatolia is characterized by higher altitude (mean elevation 1025 m) and colder in
winter than South Eastern Anatolia (mean elevation: 790 m). In these highland areas, it almost covers
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with snow in winter. February is the coldest month. More than 65 % of the raining is received in
winter and spring (Annual main rainfall is 425 mm in long period). In addition, temperature raises and
it becomes hot rapidly in spring. Summer is dry season (Mizrak, 1983 and Guler et al., 1990).

Green lentil is planted in spring in central Anatolia whereas red lentil is sown in late autumn in
southeastern Anatolia. The average yield of the spring and sown lentil is lower than 1 t ha™ (Sis,
2001). Because of dry period is suitable to produced period. In regions where lentil is grown moisture
supply is limited, excessive vegetative growth of food legume may lead to increased
evapotranspiration. Flowering and pod filling stages are sensitive phases of development in all legume
crops, and seed yield could be reduced due to greater moisture stress during (Cooper et al., 1988).

However, shifting of lentil sowing time from spring to winter facilitated yield improvement of
over 50 % in fall planted winter hardy types in cold highland areas of Turkey (Sakar at el., 1988). The
major limiting factors to crop growth are the cold temperature in winter and both low moisture
availability and high temperature stress in spring. In highland areas spring —sowing is practiced at
elevations above 800 m. because of the severe winter cold.

Our specific objectives were to: determine the tolerance genotypes to winter injury and
develop winter hardy lentil varieties, are productive and have desirable quality properties for consumer
and market demands for use at high elevation of Turkey and regional countries.

Materials and Methods

Single plant selection procedure was used to identify winter- hardy and lentil cultivars adapted
to the central Anatolia Highland.

A total of 156 land race lentil collected from southeastern Anatolia were evaluated at
Haymana in 1 m x 1 m row plot in two replications and at three different planting times in the fall of
1990. In the summer of 1991, a total of 5064 single plants were selected. These single plants were
planted in a 1 m single row nursery in the 1991/92 crop season, and 880 lines of them were selected
for winter hardiness and desirable morphological traits. An experiment with these selected lines was
conducted in 2 m x 2 rows plots without replication in the 1992/93 crop season. The lines were rated
for cold tolerance and some were selected morphologic traits. After analysing the results, 340 lines
were selected. In the 1993/94 crop season, based on seed availability, 211 lines were planted in two
replications and 129 lines without replication in 5 m and four-row plots. 322 lines of 340 lines were
selected for cold tolerance and some agronomical traits. In the fall of 1994, selected 322 lines were
planted in Haymana and 292 lines of 322 selected lines in Sivas-Ulas with two replications. Of the
season, 172 lines were selected for cold tolerance and some morphological traits.

In 1995/96 crop season, 8 winter lentil regional yield trials including 172 selected lines were
conducted in 4 locations (Hayman, Yozgat, Konya and Sivas). Of the season, 45 lines were selected
and in fall of 1996/97 crop season, were evaluated in Haymana and at 3 locations using lattice design
with four replications. During the fall of 1997-98, 1998-99 and 1999-2000, 7 promising lines and 3
checks, for cold tolerance yield and some agronomical traits were evaluated in variety release trials in
randomised complete block design. Seed was drilled in 4 row plots, 5m-long at a rate of 375 seed/m?
with row 20 cm apart. Fertilizer was applied at rate of 12 kg/da DAP (Diammonium phosphates).
Inoculation was not undertaken but nodulation was adequate throughout.

Following characters were measured during growth, as described by Erskine & Witcombe
(1984): time to 50% flowering (days), time to 90% pod maturity (days), plant height (cm). The rating



Tiirkiye 'nin Yiiksek Alanlart igin Kisa Dayamikli Cesitlerin Gelistirilmesi

scale used for cold tolerance was as described by Singh et al. (1989) (1: Resistant-no symptoms, 9: all
plants killed). The program MSTATC was used for variance analysis.

Results and Discussion

156 land race lentils were firstly evaluated for cold tolerance at Hayman from 1991 to 1994.
Minimum temperatures during that period, were —16, -18.9, -20, -21.3 °C respectively. 1 992/93Crop
seasons, minimum cold score was 2 whereas maximum cold score was 9 in 880 lines from 5064
selected single plants in 1991/92. At the end of season, 340 lines were selected for cold tolerance, days
to first flower, days to maturity and plant height. For Haymana location from 1992 to 1997, minimum
and maximum days to first flower, days to maturity and cold tolerance data for are given in Table 1.
Cold score was not taken because of poor crop emergence before winter in 1993/94 crop season but
340 lines were evaluated for morphologic traits. Flowering days and maturity days were ranged from
218 to 239, from 253 to 269. Plant height (cm) in these selected lines changed from 12 to 31 in this
year. After analysing the results, 322 lines were selected.

Table 1. The minimum and maximum values of winter hardiness and morphological traits at
Haymana.

1992-1993 1993-1994 1994-1995 1995-1996 1996-1997
Min Max Min Max Min Max Min Max Min  Max

Cold tolerance 4 9 - - 2 6 2 6 2 4

Days to first flower 212 235 218 239 193 213 231 241 222 231
Days to maturity 259 276 253 269 232 245 263 270 260 271
Plant height (cm) 20 46 12 31 22 56 18 32 25 46
Yield (kg/ha) - - 262 1830 1112 4847 934 2496 1333 3230

In period of 1994 and 1997 number of tested and selected lines in each reaction group to
winter cold at Haymana and Sivas are given in Table 2. For winter hardiness, in the coldest year
(1996/97, Sivas), 3 lines scored 3 whereas 6 lines scored 6. As a result of cold damage observation, of
1996/97 season, total of lines was 7 whereas this number was 322 in 1994/95-crop season.

Table 2. Number of tested and selected lines in each reaction group to winter cold at Haymana and Sivas.

Cold 1994-1995 1995-96 1996/97
Score Haymana Sivas Haymana Selected Haymana Sivas Selected
Min.Tem.(° C) | Min.Tem.(° C) | Min.Tem.(° C) Min.Tem.(° C) | Min.Tem.(° C)
-21.3 -23.8 -19.6 -16.7 -29
1 - - - - - -
2 31 102 18 18 - 3
3 168 145 92 6 21 3 4
4 105 44 58 24 6 16 -
5 17 1 1 12 - 20 -
6 1 - 6 -
7 - - -
8 - - -
9 - - - - - - -
Total 322 292 172 45 45 45 7

Winter Hardiness 1 = winter Hardiness 9 = winter susceptible (Singh et al, 1989)
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Selected 7 lines in 1997 had excellent winter hardiness and they were evaluated for additional
years in different environments (Haymana, Konya and Yozgat) for during the winters of 1997-
98,1998-99 and 1999-00. Analysis of variance table for 7 lines tolerant to cold and 3 checks three
years and locations are given Table 3. Differences between locations was not significant. But among
genotypes and AxB (locations X genotypes) were significant (P<0.01). Replication (among years)
was significant (P<0.05). This indicated that the variation for yield in these sets of experiment were
due to years and genotypic differences rather than location differences.

Table 3.Analysis of variance table for three years and locations.

Degrees of Sum of Mean F
Source Freedom Squares Square Value Prob
Replication 2 233946.208 116973.104 10.0853 0.0274
Factor A 2 47152.048 23576.024 2.0327 0.2460
Error 4 46393.653 11598.413
Factor B 9 25300.153 2811.128 3.4872 0.0019
AB 18 37056.126 2058.474 2.5538 0.0041
Error 54 43531.337 806.136
Total 89 433379.523

Replication (Var 1:rep.) with values from 1 to 3
Factor A (Var 2: location) with values from 1 to 3
Factor B (Var 3: varieties) with values from 1 to 10

The lines TUR 01174 (AkM 62), TUR 01261 (AkM 196) and TUR 01661 (AkM 302) and
checks were especially promising for cold tolerance, high yields and crop quality over a three-year
period 1998 to 2000 (Table 4). When compared to spring planted lentils, promising lines when planted
in the fall out yielded all spring planted lines by 37 % and the best yielding spring lentil lines
including varieties by 19%. This advantage for yield is derived from establishment in the fall and early
spring growth when evapo- transpiration demand is minimal thus improving water-use- efficiency.
Also, winter-sown plants are exposed to better water-distribution than spring sown plants in vegetative
and generative stages (ICARDA, 1988). Because of winter planting, plant indicates more vegetative
development and in reproductive stage, plant is supported by the more vegetative development.
Therefore, the yield is 20-60% higher in winter planted than spring planted (Andrews, 1987)

Table 4. Compared to spring planted and registered winter lines.

Lines and Y ears
Checks

1998 1999 2000 Mean
AKM 49 2443 103,3 147,5 165,1
AkM 62 (Ciftci) 231,4 121,8 197,2 183,5
AkM 196 (Kafkas) 259,3 108,3 187,0 184,8
AkM 302 (Ozbek) 207,8 99,9 174,8 160,8
AKM 362 192,3 104,6 191,3 162,7

AKkM 363 232,6 104,4 173,0 170,0
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AkM 395 200,1 92,8 165,8 152,9
Yerli Kirmizi 2314 1151 147.,4 164,6
Seyran 96 200,1 75,5 115,2 130,3
Firat 87 2314 112,5 196,4 180,1
Means of promising lines| 232,8 110 186,3 176,4
All winter 223,1 103,8 169,6 165,5
All spring 169,7 73,4 143,1 128,7
Best Spring 197,7 97,1 149,4 148,1

As a result of the study, TUR 01261 (AKkM 196), TUR 01661 (AkM 302) and TUR 01174
(AKM 62) were released under the names “Kafkas”, “Ozbek” and “Cift¢i” respectively as winter lentil
varieties where mostly spring green lentil is grown in the highland areas of Turkey.
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SEKER MISIRINDA (Zea mays saccharata Sturt) KOLTUK VE UC ALMA ILE
YAPRAK SIYIRMANIN BAZI FENOLOJIK OZELLIKLER VE BiYOLOJIK
VERIME ETKISi

Burhan KARA! Zekeriya AKMAN *

*: Siileyman Demirel Universitesi Ziraat Fakiiltesi Tarla Bitkileri Boliimii — ISPARTA

OZET
Caligma, Isparta ekolojik kosullarinda koltuk ve ug alma ile yaprak styirmanin seker misirinda (Zea mays
saccharata Sturt) bazi fenolojik 6zellikler {izerine etkilerini belirlemek amaciyla 2000 - 2001 yillarinda iki
yil siireyle S.D.U. Ziraat Fakiiltesi Kulednii Arastirma ve Uygulama Arazisi'nde yiiriitiilmiistiir.
Arastirma Tesadiif Bloklar1 Deneme Desenine gore ii¢ tekerriirlii olarak kurulmus olup, materyal olarak
“Merit” hibrit (F,) seker musir1 ¢esidi kullanilmustir.

Caligsmada iki yillik ortalamalara gore; koltuk alma uygulamasi tepe piiskiilii ¢ikarma siiresini
etkilememis ve bu siire 55.8 giin olarak saptanmistir. Koltuk alma, kocan piiskiilii ¢ikarma siiresini
uzatmis ve bu siire 60.5 giin olarak belirlenmistir. Olgunlagsma siiresi 76.1 - 84.0 giin arasinda degismis
ve uygulamalar olgunlagma siiresini kisaltmigtir. Ik kogan baglama yiiksekligi 45.3-51.1 cm arasinda
degismis, uygulamalar ilk kogan baglama yiiksekligini kisaltmustir. Biyolojik verim 4446 - 3369 kg/da
arasinda degismis olup, koltuk, u¢ alma ve yaprak styirma uygulamalari biyolojik verimi diigiirmiistiir.

Anahtar kelimeler: Seker musiri, koltuk alma, yaprak siyirma, u¢ alma

EFFECTS OF TILLER, LEAF AND TASSEL REMOVAL ON SOME
FENOLOGICAL TRAITS AND BIOLOGICAL YIELD IN SWEET CORN (Zea mays
saccharata Sturt).

SUMMARY

This research was carried out to determine the effects on some fenological observations and
biological yield of tiller, tassel and leave removal of sweet corn Isparta ecological conditions in 2000
and 2001 vegetation periods. The research was designed according to randomized block with three
replications and it was used “merit’’ hybrit (F;) sweet corn cultivar as experimental material.

According to two years average results; tassel period of tiller removal didn’t effect and this
period was determined as 55.8 days. The tiller removal was extented the period of ear silking and this
period was determined as 60.5 days. The maturity period changed between 76.1-84.0 day and treatment
shorted maturity period. The first ear hight ranged from 45.3 cm to 51.1 cm and the high was reduced
by the treatments. The biological yield changed between 4446-3369 kg/da, the treatmnets of the tiller,
tassel and leaf removal reduced the yield.

Key words: Sweet corn, tiller removal, leaf removal, tassel removal

1.GIRIS

Bitkilerde verim; asimilasyon hizi ve liretilen asimilat miktar1 ile su, 151k, sicaklik,
karbondioksit ve bitki besin maddeleri gibi ¢evre faktorleriyle, hiicre fizyolojisi, yaprak alam
ve sekli gibi morfolojik 6zelliklerin dogrudan ya da dolayli etkisi altindadir (Donald, 1962;
Celik, 1998). Misir, yaprak boyutlar1 ve toplam fotosentez yiizeyi bakimindan tahillar

“. Bu makale SDU Fen Bilimleri Enstitiisiinde Yiiksek Lisans Tezi olarak kabul edilen ¢alismanin bir boliimiidiir.
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icerisinde en yliksek degere sahip olan bitkidir (Aldrich ve ark., 1982). Misir bitkisinde
yapraklarm yani sira yaprak kini, yaprak sapi, sap ve generatif organlar (kogan yapragi) da
fotosentez yapmakta ve besin maddesi liretimine 6nemli Olclide katkida bulunmaktadir.
Yapraklarin yaslanmasi ve sararmaya baslamasindan itibaren bu organlarin fotosentetik
etkinligi ve inorganik maddelerin mobilizasyonu azalmakta, yaslanan organlar tiiketici
konumuna diismektedir (Hay ve Walker, 1989). Bu nedenle yaprak ortiisiinde tutulan 11k
enerjisi miktari, bu 1g1k enerjisinin kuru madde verimine doniismesi ve {iretilen kuru maddenin
ve bitkinin diger kisimlarina taginmasi ve depolanmasi gibi verim ve kalite dzelliklerine etki
eden fizyolojik arastirmalar 6nem tagimaktadir.

Bitkilerde vejetatif gelisme ile generatif gelisme arasinda bir yaris vardir. Eger bu
yarig1 generatif gelismenin kazanmasi istenirse, vejetatif gelisme durdurularak generatif aksam
tesvik edilir (Sevgican, 1989).

Seker musirinda koltuk almanin tepe piiskiilii ¢ikarma siiresi {izerine etkilerinin
arastirlldigi bir calismada, koltuk alma ile tepe piiskiilii ¢ikarma siiresinin etkilenmedigi
belirtilmigtir (Hanna ve Story, 1992).

Makineli hasat i¢in ilk kocan baglama yiiksekligi onemli bir 6zellik olup, seker
musirinda kardeslerin koparilmasiyla ilk kogan yiiksekliginin diistiigii ve bu diisiisiin bitki
boyunda olusan kisalmadan kaynaklandigi bildirilmistir (Cummunis ve Dobson, 1973).
Benzer bir galismada seker musirinda kardeslerin koparilmasimin ilk kocan yiiksekligini
diisiirdiigli belirtilmistir (Sencar ve ark., 1999). Bilgen ve Cakmake1 (1999), tepe piiskiilii ile
birlikte kocan iistii aksaminin alindig1 bir ¢calismada ilk kogan yiiksekliginin etkilenmedigini
bildirmislerdir.

Kardes almanin kogan piiskiilii ¢ikarma stiresini kisalttigi bu kisalmanin koltuk alma
sonucunda kismen vejetatif periyodun kisalmasinin etkili oldugu tespit edilmistir (Sharma ve
Adamu,1984)

Yodpetch ve Bautista (1986), seker misirinda yaprak siyirma koltuk ve u¢ alma
uygulamalar1 sonucu bitkideki yaralanan doku sayisindaki artigsa paralel olarak daha erken
olgunlasma egilimi gostermesi sonucu erkencilik saglandigini bildirmislerdir.

Bu ¢alismanin amaci; yaprak styirma, koltuk ve ug alma iglemlerinin seker misirinda
bazi fenolojik 6zellikler ve biyolojik verim olan etkilerini belirlemektir.

2. MATERYAL ve YONTEM

2.1. Materyal

Arastirma, S.D.U. Ziraat Fakiiltesi Kuleonii Arastirma ve Uygulama Arazisi’nde 2000
ve 2001 vejetasyon doneminde ylriitilmiistir. Denemede bitki materyali olarak hibrit
“Merit’”” seker misirt ¢esidi kullanilmustir.

2.1.1. Arastirma yerinin iklim ozellikleri

Denemenin yiiriitiildiigiic 2000 ve 2001 yillarinda Nisan-Temmuz aylarma iligkin
toplam yagis miktar sirasiyla 163.8 mm - 135.7 mm arasinda, uzun yillar ortalamasi ise 143.2
mm olarak gergeklesmistir.

Nisan-Temmuz aylar1 igerisinde ortalama sicaklik her iki yilda da  18.7 °C olup,
uzun yillar ortalamasindan (17.6°C) yiiksek olmustur.
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Nisan-Temmuz aylar1 nispi nem oranit ortalama % 48.3-45.5, uzun yillar ortalamasi
ise % 45.8 olmustur. Misir igin en uygun nispi nemin % 60 oldugu g6z 6niine alinirsa (Kiin,
1994) gelisme donemi igerisinde nispi nem orani diisiik olmustur (Cizelge 1).

Cizelge 1. Denemenin yapildig1 déonemler ile uzun yillar ortalamasina iliskin
bazi iklim verileri.

Toplam
Iklim Yillar Aylar Ortalama
faktorleri Nisan | Mayis | Haziran | Temmuz

Yagis 2000 66.4 61.1 24.4 11.9 163.8
(mm) 2001 43.4 58.9 19.9 13.5 135.7
1972-2000 | 56.6 50.8 24.4 11.4 143.2
Ort. Sic. 2000 11.9 15.3 21.2 26.7 18.7
(°C) 2001 11.2 15.7 22.1 26.1 18.7
1972-2000 | 10.8 15.6 20.1 23.9 17.6
Nispi nem 2000 59.6 58.7 43.3 31.7 48.3
(%) 2001 59.3 52.7 35.6 34.5 45.5
1972-2000 | 54.2 50.3 43.0 35.8 45.8

Kaynak: Isparta Meteoroloji Bolge Mudiirliigii

2.1.2. Arastirma yeri topragimin baz 6zellikleri

Deneme yeri topraginin 0-50 cm derinliginden (Kacar, 1994) alinan 6rneklere ait bazi
fiziksel ve kimyasal analiz sonuglar Cizelge 2’de verilmistir. Deneme alaninin toprag killi
blinyeye sahip olup, alkali, elverisli fosfor yoniinden fakir, potasyumca zengin, organik madde
bakimindan yetersizdir.

Tablo 2. Deneme alani topraginin bazi fiziksel ve kimyasal 6zellikleri*

PH |Katyon Kireg Elverisli Organik
Tekstiir degisim (%) Fosfor Potasyum madde (%)
Sinifi kapasitesi (%) | (CaOs) |(P,Oskg/da) |(K,O kg/da)
% 58 Kil
%25 Silt 8.2 3.6 5.7 2.15 104 1.3
%17 Kum

*) Toprak analizi SDU Ziraat Fakiiltesi Toprak Boliimii Laboratuvarinda yapilmustir.

2.2.Yontem

Aragtirma tesadiif bloklar1 deneme desenine gore ii¢ tekerriirlii olarak kurulmustur.
Parsel boyutlar1 5 m x 2.8 m olup, her parsel 4 siradan olusmustur. Her blok 8 parselden
meydana gelmistir. Denemede koltuk alma, u¢ alma, yaprak siyirma, yaprak siyirma+ug alma,
yaprak styirma+koltuk alma, koltuk alma+ug¢ alma, yaprak siyirma+tkoltuk alma+u¢ alma ve
kontrol olmak iizere 8 uygulama denenmistir. Kardesler 10-15 cm boylandiktan sonra
koparilmistir. Ug alma islemi ise dollenmeden sonra tepe piiskiillerini koparmak suretiyle
gerceklestirilmistir. Yaprak styirma islemi alt yapraklarin sararmaya bagladigi ve yapraklarin
fotosentez etkinligini kaybettigi donemde ilk kocana kadar yapraklarin koparilmasi seklinde
gerceklestirilmigtir. Bloklar arasinda 1.5 m’lik bosluklar birakilmig, toplam deneme alani
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yollar dahil 403.2 m*’den meydana gelmistir. Deneme alaninin toprag: sonbaharda derince
siiriilerek ilkbahara kadar birakilmistir. Ilkbaharda ekimden 6nce diskaro ardindan tapan
cekilerek tohum yatagi hazirlanmistir Ekim, sira arasit 70 cm, sira iizeri 20 cm olacak sekilde
markorle agilan ¢izilere elle yapilmis ve tizeri kapatilarak bastirilmigtir. Denemede her bir
parsele 14 kg/da N ve 8 kg/da P,Os hesabiyla giibre verilmistir. Azotlu giibrenin yarist ve
fosforlu gilibrenin tamami ekimle birlikte, azotlu giibrenin diger yaris1 ise bogaz doldurma
doneminde uygulanmigtir. Giibre her iki uygulama zamaninda da elle serpme seklinde
uygulanarak, capa ile topraga karistirilmistir. Yabanci ot miicadelesi; ¢ikigtan sonra bitki boyu
5-10 cm olunca birinci ¢apa yapilmis ve yabanci ot gelisimine bagli olarak ikinci bir ¢apa
daha yapilnustir. ikinci ¢apadan sonra bitkiler 25-30 cm boylandiginda bogaz doldurulmustur.
Topraktaki neme bagli olarak birinci sulama bogaz doldurma isleminden sonra
yapilmis olup, bu devreden sonra daimi solma noktasinin iizerinde topragi nemli tutacak
sekilde karik usulii sulama yapilmstir.
Elde edilen verilerin varyans analizleri yapilmis ve muameleler arasinda incelenen &zellikler
yoniinden goriilen farkliliklar F testi ile belirlenmis ve analizler igcin MSTAT-C istatistik paket
programindan faydalanilmustir.

3. BULGULAR ve TARTISMA
3.1. Tepe Piiskiilii Cikarma Siiresi

Seker misirinda, tepe piiskiilii ¢ikarma siirelerine iliskin elde edilen verilerle yapilan
varyans analizi sonucunda, koltuk almanin tepe piiskiilii ¢ikarma siiresi iizerine etkileri
istatistiki yonden her iki yilda ve birlestirilmis yillarda 6nemsiz ¢ikmistir.

Kontrol parselinde tepe piiskiilii ¢tkarma siiresi her iki yilda ve yillarin ortalamasinda
sirasiyla 54.3, 57.6 ve 55.9 giin olarak tespit edilmistir. Koltuk almanin tepe piiskiilii ¢gikarma
stiresine etkisi her iki yilda ve birlestirilmis yillarda sirasiyla 54.3, 57.3 ve 55.8 giin ile kontrol
parseli ile ayn1 ¢ikmustir (Cizelge 3)

Caligmanin her iki yilinda elde edilen sonuglar, seker misirinda koltuk almanin tepe
puskiilii ¢ikarma siiresine etkili olmadigini bildiren Bilgen ve Cakmake¢1 (1999), Sencar ve
ark. (1999)’nin sonuglart ile benzerlik gostermektedir. Shaw (1988), tepe piiskiilii ¢ikarma
siiresinin daha c¢ok c¢evre ve genetik faktorlere bagli bir ¢esit  Ozelligi oldugunu

vurgulamaktadir.
3.2. Koc¢an Piiskiilii Cikarma Siiresi

Seker misirinda, koltuk ve u¢ alma uygulamalarinin kogan puskiilii ¢ikarma siiresine
etkisi her iki yilda ve birlestirilmis yillarda % 1 diizeyinde 6nemli bulunmustur.

Kocan piiskiilii ¢ikarma siiresi her iki yilda ve birlestirilmis yillarda sirasiyla 59.0,
62.0 ve 60.5 giin olarak tespit edilmistir. Her iki deneme yilinda da koltuk alma kogan piiskiilii
¢ikarma siiresini kontrol parseline gore diisiirmiistiir (Cizelge 3).

Kontrol parseline gore kogan piiskiilii ¢ikarma siiresinin kisalmasi bu uygulamalar
sonucunda bitki dokularinin yaralanmasina bagl olarak bitkilerin strese girmesi ve solunumun
artmasi sonucu enerji kaybimna bagli olarak bitkinin olgunlagsma egilimine girmesi ile
aciklanabilir (Celik, 1998). Ayrica elde edilen bu sonug iizerinde koltuk alma ile birim alanda
azalan bitki sayisina bagli olarak bitkilerin daha iyi 151k almasi sonucunda kismen vejetatif
periyodun kisalmasinin da (Sharma ve Adamu, 1984) etkili oldugu diisiiniilmektedir.
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Cizelge 3. Seker misirinda yaprak siyirma, koltuk ve uc¢ almanin tepe ve kogan piiskiilii

¢ikarma ile olgunlagma siirelerine etkileri

Tepe piiskiilii ¢tkarma Kogan piiskiilii ¢ikarma Olgunlagma siiresi

Uygulamalar stiresi (Giin) stiresi (Giin) (Giin)
2000 |2001 |Ortalama| 2000 2001 Ortalam | 2000 2001 Ortalama
a

Kontrol 54.3 57.6 55.9 62.6 a** | 65.0a** | 63.6a** |86.7a** |81.3a** |84.0a**
UA - - - - - - 83.0b |[75.6bc |79.3bc
KA 54.3 57.3 55.8 59.0b |[62.0b |605b |83.0b |[76.6b |79.8bc
YS+UC - - - - - - 81.0c |753bc |78.1bc
YS+KA - - - - - - 81.0c |[76.0bc |78.5hc
YS+KA+UA |- - - - - - 780d |743c |76.1b
YS - - - - - - 83.7b |80.3a [82.0a
KA+UA - - - - - - 80.3c |75.3bc |77.8hc
CV 0.97 1.15 2.16 1.09 2.12 1.92 0.90 0.88 0.85

UA: Ug alma, KA: Koltuk alma, YS: Yaprak siyirma
**: Ayn1 harflerle gosterilen ortalamalar arasinda % 1 diizeyinde farklilik yoktur

3.3.0lgunlasma Siiresi

Seker misirinda, olgunlagma siirelerine iligskin elde edilen verilerle yapilan varyans analizi
sonucunda, yaprak siyirma, koltuk ve u¢ (tepe piiskiili) alma ile bunlarin birlikte
kombinasyonlarinin olgunlagma siiresi iizerine etkileri, istatistiksel yonden her iki yilda ve
birlestirilmis yillarda % 1 diizeyinde 6nemli bulunmustur.

Olgunlagma siiresi birinci y1l 78.0-86.7 giin arasinda, ikinci yi1l 74.3-81.3 giin ve
yilarin ortalamasinda ise 76.1-84.0 giin arasinda degismistir. Her iki yilda da kontrol parseli
disinda tiim uygulamalar olgunlagma siiresini kisaltmis olup, en erken olgunlasma siiresi
birinci yilda 78.0 giin ile yaprak siyirma + koltuk + u¢ alma uygulamasinda, ikinci yilda 74.3
giin ile yine ayn1 uygulamada belirlenmistir. En ge¢ olgunlasma siiresi birinci yilda 86.7 giin,
ikinci yilda ise 81.3 giin ile kontrol parsellerinde tespit edilmistir (Cizelge 3).

Arastirmada kontrol disinda tiim uygulamalar bitkinin taze kogan hasadi agisindan
olgunlagsma siiresini kisaltmistir. Bu erkencilik tekli uygulamalardan birlikte uygulanan ikili
ve li¢lii uygulamalarda daha belirgin olmustur (Cizelge 3). Bu durum koltuk ve u¢ alma ile
yaprak siyirmanin ve bunlarin kombinasyonlarinin bitkide yaralanan doku sayisini artirmis ve
buna paralel olarak bitkinin strese girerek daha erken olgunlasma egilimi gostermesinin
(Sharma ve Adamu, 1984; Yodpetch ve Bautista, 1986) bir sonucu olabilecegi kabul

diistiniilmektedir.
3. 4. Ik Kocan Baglama Yiiksekligi

Seker misirinda, yaprak siyirma, koltuk ve ug (tepe piiskiilii) alma ile bunlarin birlikte
uygulamalarinin ilk kogan baglama yiiksekligine etkileri istatistiksel yonden her iki yilda ve
birlestirilmis yillarda % 1 diizeyinde énemli bulunmustur.

Cizelgede 4’de gorildiigi gibi, ilk kocan baglama yiiksekligi birinci yilda 50.7-45.2
cm, ikinci yilda 51.7-45.3 cm arasinda ve yillarin ortalamasinda ise 45.4-51.1 cm arasinda
degismistir. En uzun ilk kogan baglama yiiksekligi birinci yilda 50.7 c¢m ile koltuk alma
uygulamasinda, ikinci yilda 51.7 cm ile kontrol uygulamasinda belirlenirken, en kisa ilk kogan
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baglama yiiksekligi birinci yilda 47.0 cm ile yaprak siyirma+ug¢ alma uygulamasinda, ikinci
yilda ise 45.3 cm ile u¢ alma uygulamasinda belirlenmistir.

Aragtirmada ug (tepe piiskiilil) alma, yaprak siyirma ve bunlarin koltuk alma ile
birlikte iiclii kombinasyonlarina ait uygulamalar, ilk kogan baglama yiiksekligini kontrole
yilda da
kombinasyonlardan elde edilen bulgular tarafindan desteklenmemis ve bu nedenle sonuglara

gore her iki diisiirmiistiir. Ancak uygulamalara ait bu sonuclar ikili
anlamli bir yorum getirmek giiclesmistir. Uclii uygulamalardan elde edilen sonuglara gére,
genel olarak yara dokularinin artisinin bitkide biiyiime performansini olumsuz etkilemesi ve
bunun ilk kocan yiiksekligini kisalttig1 sdylenebilir. Koltuk alma igleminin tek bagina yapildigi
uygulamada ise ilk kogan yiiksekliginin uygulamadan etkilenmemesine iliskin elde ettigimiz
sonu¢; Cummunis ve ark. (1973) ve Vasconcellos ve ark. (1995)’nin bulgular ile
desteklenmistir. Koltuk almanin da bulundugu i¢li uygulamada ilk kocan baglama
yiiksekliginin kisalmasinin ise her {i¢ uygulamanin ortak etkisine bagli bir sonu¢ oldugu

diistintilmektedir.

Cizelge 4. Seker misirinda yaprak styirma, koltuk ve ug¢ almanin ilk kogan baglama yiiksekligi

ve biyolojik verim {izerine etkileri

Ik kogan baglama yiiksekligi (cm) Biyolojik verim (kg/da)
Uygulamalar 2000 2001 Ortalama 2000 2001 Ortalama
Kontrol 50.5 a** 51.7 a** 51.1 a** 4392 a** | 4500 a** | 4446 a**
UA 45.2 b 454 ¢ 453 ¢ 4308 a 4400 b 4354 a
KA 50.7 a 51.2a 50.9 a 4198 b 4210 c 4204 b
YS+UC 47.0 ab 49.6 ab 48.3 ab 3803 cd 3860 e 3831d
YS+KA 50.1a 51.1a 50.6 a 3642 d 3752 f 3697 e
YS+KA+UA | 45.8b 46.0 bc 45.9 ¢ 3388 ¢e 3350 ¢ 3369 f
YS 456 b 453 ¢ 454 ¢ 4066 bc 4090d 4078 ¢
KA+UA 48.9 ab 47.3 bc 48.1 ab 3962 bc 3760 f 3861d
CV 3.39 4.12 4.00 3.77 5.15 4.79

UA: Ug alma, KA: Koltuk alma, YS: Yaprak styirma

**: Ayn1 harflerle gosterilen ortalamalar arasinda % 1 diizeyinde farklilik yoktur

3.5. Biyolojik Verim
Seker musirinda, yaprak siyirma, koltuk ve ug alma ile bunlarin kombinasyonlarinin

biyolojik verime etkisi, yapilan varyans analizi sonucunda, denemenin yiiriitildiigii her iki

yilda ve birlestirilmis yillarda istatistiksel yonden % 1 diizeyinde 6nemli bulunmustur.
Biyolojik verim birinci y1l 4392-3388 kg/da, ikinci yi1l 4500-3350 kg/da ve

birlestirilmis yillarda ise 3369-4446 kg/da arasinda degismistir. Birinci yilda kontrol parseli ve
bu uygulama ile ayni grupta yer alan ve ikinci yilda ise farkli grupta yer almasina ragmen
fazla verim farki olmayan u¢ alma uygulamasi diginda diger tiim uygulamalar biyolojik verimi
diistirmiistiir. En yiiksek biyolojik verim her iki yilda da sirasiyla 4392-4500 kg/da ile kontrol
uygulamasinda elde edilirken, en diisiik biyolojik verim ise her iki yilda da sirasiyla 3388-
3350 kg/da olarak yaprak siyirma + koltuk + u¢ alma yapilan uygulamada saptanmigtir

(Cizelge 4).
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Calismada, Kontrol ve u¢ alma wuygulamalar disinda tiim uygulamalar biyolojik
verimi diislirmiistiir. Bu diislislin tekli uygulamalardan ii¢lii uygulamalara dogru gidildikce
artmasi, yaprak styirma, koltuk ve u¢ alma islemleri ile bitkiden 6nemli miktarda yesil
kiitlenin uzaklastirilmasi ile agiklanabilir. U¢ alma uygulamasi ile kontrol parseli arasinda
istatistiksel olarak onemli bir fark cikmamasi ise tepe piskiiliiniin yesil kiitle {izerindeki
katkisinin oldukga sinirli oldugunu goéstermektedir.

4. SONUC ve ONERILER

Arastirmada yaprak siyirma, koltuk ve uc¢ alma ile bunlarm ikili ve iigli birlikte
uygulamalarmdan elde edilen sonuglara gére tekli uygulamalardan ikili ve tclii uygulamalara
dogru tepe piiskiilii ¢ikarma siiresi digindaki incelenen tiim 6zellikler etkilenmistir. Elde edilen iki
yillik aragtirma sonuglarinda yaprak siyirma, koltuk ve u¢ alma uygulamalar1 kogan piiskiilii
cikarma siiresi ile olgunlagma siiresini daha fazla kisaltmistir. Bu durum taze tiiketime yonelik
olarak yetistirilen seker misirinda, erkenciligi saglamakta ve piyasaya daha erken musir siiriilmesi
anlamina gelmektedir. Biitlin {irlinlerde oldugu gibi erken piyasaya siirlilen musirin fiyatt daha
yiiksek olmakta ve daha fazla gelir elde edilmektedir.

Sonug olarak, taze tiiketime yonelik olarak yetistirilen seker misirinda amag erkencilik
ise yaprak siyirma, koltuk ve u¢ alma uygulamalari 6nerilebilir. Ancak amag verim ise biyolojik
verimi diisliren ve iscilik masraflarini artiran bu uygulamalar 6nerilmemektedir.
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Tarla Bitkileri Merkez Arastirma Enstitiisii Dergisi (2004)

ULKEMIZDE BULGURUN YERI VE BULGURLUK CESIT GELISTIRME
Emin DONMEZ, Ayten SALANTUR, Selami YAZAR, Taner AKAR, Yilmaz YILDIRIM

Tarla Bitkileri Merkez Arastirma Enstitiisii -Ankara

OZET: Biitiin diinyada Tiirkge ismiyle bilinen bulgur, Amerikan Bilim Merkezince en besleyici besin
maddelerinin basinda yer almaktadir. Icerdigi besinsel lif, vitaminler ve mineral maddeler nedeniyle bulgur,
insanimizin geleneksel olarak beslenmesinde 6nemli rol oynamaktadir. Bununla beraber, bulgur yapimi i¢in
tescil ettirilmis 6zel bir ¢esit yoktur. Genel olarak, makarna iiretimine uygun olmayan gesitler bulgur igin
kullanilmaktadir. Bundan dolay1, daha kaliteli {iretim icin acilen bulgur yapimina uygun renk ve kalitede cesit
gelistirilmesi gerekmektedir.

Anahtar kelimeler: Bulgur, Kalite, Cesit Gelistirme, Bitki Islahi

SITUATION OF BULGUR IN TURKEY AND CULTIVAR DEVELOPMENT FOR
BULGUR

SUMMARY:: ‘Bulgur’ known as its Turkish name in the world is ranked among the most nutritious food
resources by the American Science Center. It has traditionally played a crucial role for food requirements of
Turkish people with its dietary fiber, vitamins and mineral contents. However, any special new cultivar for
bulgur making hasn’t been developed, yet. Generally, cultivars not suitable for macaroni at industrial level
has been used for bulgur making.. Therefore, new durum wheat cultivars with reasonable bulgur color and
quality parameters such as should be urgently developed.

Key Words: Bulgur, Quality, Development of Cultivars, Plant Breeding

Tarihgesi: Anadolu’nun temel gida maddelerinden birisi olan bulgur, Diinya’da ilk iglenen gida
maddelerinden bir tanesidir. Sozlikk anlami; kaynatilip kurutulan kismen kabugu ¢ikarilip kirilmis
bugdaydir. Tirkge kokenli olarak bilinen bulgur, Anadolu dillerinden Orta dogu ve Bat1 dillerine
bulgur, burgul olarak gec¢mistir (Kent, 1975; Eyiiboglu, 1988; Bayram ve Oner, 2002). Mogol
imparatoru Cengiz Han’in uzun seferlerinde taginmasi kolay ve uzun siire bozulmadan kalabilen
bulguru, ordu erzaklar arasinda bulundurdugu bilinmektedir. Babil, Hitit ve Ibraniler 4 bin yil
once, Misirlilar ve Dogu Akdeniz uygarliklarinin ise 3 bin y1l 6nce pisirilmis kurutulmus bugday:
kullandiklari belirlenmistir (Anonim, 2005).

Uretim ve Tiiketimi: Bulgur Anadolu’da 3-4 bin yildan beri Tiirk halkinin en 6nemli besin
maddelerinden biri olmustur. Anadolu’da hala her evde en fazla pisirilen yemek bulgur pilavidir.
Bulgur ayrica, ¢ig kofte, eksili kofte, igli kofte, kisir vb. birgok yemegin ana malzemesidir. Sadece
Malatya’da bulgur ve etin kullanilmasiyla 70 gesit kofte yapildigi belirtilmektedir (Anonim, 2004).
Binlerce yil evlerde iiretilen bulgur Birinci Diinya Savasi sirasinda ordunun ihtiyacini kargilamak
tizere Karaman’da kurulan fabrika ile ilk defa fabrikasyon iiretimine ge¢mistir. Bu tarihten sonra
bulgur tireten fabrikalarin sayisi her gecen giin artmistir (Anonim 2005).
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Tiirkiye’de bulgur iiretimi yilda 1 milyon tondan fazla olup, makarna {iretiminin 2,5 kati
kadardir. Bulgur tiiketimi kisi basina 12 kg’dir. Dogu bolgelerimizde 23 kg olan bulgur tiiketimi,
bat1 bolgelerimizde 7 kg’a kadar diismektedir (Bayram 2000, Bayram ve Oner 2002). Ulkemizde
son 30 yilda artan piring tiikketimi bulgur tikketimimizi azaltmistir.

Tiirkiye’de 500 civarinda bulgur fabrikas1 vardir. Uretim yapan baslica iller Gaziantep,
Karaman ve Corum’dur. Diger birgok ilde de irili ufakli bir¢ok fabrika bulunmaktadir. Tiirkiye nin
2,5 milyon dolarlik bulgur ihracati oldugu, ancak ger¢ek rakamin 7,5 milyon dolar1 buldugunu
savunan bulgur sanayicileri yiiksek giimriik vergisi 6édememek igin dis pazarlara bulgur degil
kusyemi adiyla bulgur ihrag edildigini belirtmektedirler. Kusyemi adiyla ihra¢ edilen miktarin yilda
400,000 tona ulastigina, devletin bundan dolay1 vergi kaybinin 5 milyon dolar1 bulduguna dikkat
¢ekilmektedir (Anonim, 2007a).

Bulgurun Besin Degeri ve Ozellikleri: Bulgur genellikle durum bugdayindan yapilir.
Durum bugday1 bulunamadig takdirde ekmeklik bugdaylarda bulgur yapiminda kullanilabilir.
Ancak bugdayin sert ekmeklik bugday olmasi ve beyaz renkli olmasi dnemlidir. Temizlenmis
bugdayin 2-3 misli su ile pisirilerek kurutulmasi ve taneye yaklasik %3 su verilerek 10 dakikalik
bir tavlama ile kabugunun kismen soyulmasi, kirilarak iriligine gore pilavlik, koftelik veya ¢orbalik
olarak tasnif edilmesiyle iiretiimektedir (Certel ve Ertugay, 1991; Anonim, 2007b). Uretimi
sirasinda temizlenen, pisirilen, kurutulan ve kirilarak siiflandirilan bulgur; pisme suyunda ¢oziilen
vitamin ve diger besin maddelerini tekrar danenin igerisine emerek besin maddelerinin kaybina
engel olur. Ayrica kaynatma esnasinda karbonhidratlar ve proteinler 1sinin etkisi ile basit formlara
doniiserek insan viicudunda daha ¢abuk sindirilebilecek sekle doniismektedirler. Nisastasi, 1sl,
kaynama ve soguma sonucunda jelleserek yapisin1 korumakta, karmasik karbonhidratlar basit
yapilar1 olusturmaktadir. Bunun sonucunda bulgurun o6n sindirimi 6nceden gergeklestirilmis
olmaktadir (Anonim 2005).

1992 yilinda Amerikan Bilim Merkezi tarafindan yapilan bir aragtirmada besin tablosunda 69
puanla bir numaray1 almis, onu bugday, arpa, esmer piring, makarna ve yulaf takip etmistir. Ayn
arastirmada bulgur lif yontinden arpa ve yulaftan sonra {iglincii siray1 almig ve makarna ile bugday1
geride birakmustir (Anonim, 2005).

Bulgurun karbonhidrat orani1 bugdaya yakin piring, un ve makarnadan distiktiir. Protein ve
kalsiyum orani bahsedilen iiriinlerden yiiksek, niacin orani piringten (kavuzsuz) ve undan yiiksek,
bugdayla aynidir (Tablo 1).

Bulgurun yukaridaki besin istiinliikleri yaninda daha bir¢ok avantajlart vardir. Bunlar sdyle
siralanabilir:
1. Pigirme ve kurutma islemlerinden dolay1 kiif olusturmaz, bocek ve larva gelisimi olmaz.
2. Pisirme ve kurutma iglemleri enzimleri ve mikroorganizmalar1 etkisizlestirir.
3. Bugdayin sahip oldugu mineral ve vitaminler pisirme sirasinda tane tarafindan (emilen su ile
birlikte) tutuldugu i¢in kaybolmaz.
4. Embriyo kismu ayrilmadigindan ve burada bulunan besin maddeleri pisirme esnasinda danenin
icine gectiginden ekmek ve makarnaya gore besin degeri daha yiiksektir.
5. Pisirme ve kurutma sonucu raf 6mrii bir¢ok iiriine gére daha uzundur.
6. Kolesterol icermez ve doymamis yaga sahip oldugundan saglikli beslenme agisindan énemlidir.
7. Makarna ve ekmege gore olduk¢a ucuzdur ve hazirlanmasi kolaydir.
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8. Radyasyon emmez, sicak ve rutubetli ortamlarda stoklanmaya elveriglidir.

9. Igerdigi folik asitten dolay1 cocuk ve hamile kadinlar acisindan ¢ok dnemli bir gida maddesidir.
Cocuklarin beyin gelisiminde ¢ok 6nemli bir etkiye sahiptir.

10. Hububat {iiriinlerinde dezavantaj olan ve bazi besinlerin emilimini engelleyen fitik asit bulgurun
pisirme ve kurutma isleminden dolay1 bulgurda bulunmaz.

11. Yiiksek mineral ve seliilozdan dolay1 besin emilimini hizlandirir; kabizlig1 engeller ve bagirsak
kanserini dnlemede 6nemli etkiye sahiptir.

Tablo-1. Bulgur, diger tahil ve tahil iiriinlerinin baz1 besin degerleri.

100 gr | Kalori | K.hidrat |Protein | Yag |Kalsiyum | Demir |Vit.A |Vit.B1 |Vit.B2 |Niacin |Vit.C
iiriinde (keal) @) |@) | |(mg) (mg) [(LU) |(mg) |(mg) |(mg) |(mg)
Bugday 354 69.3 115 |22 |36 3.1 0 057 |0.12 |43 0
Misir 351 [72.0 9.4 42 |9 2.5 200 |0.43 |0.10 |19 0
Piring 359 |78.0 7.1 1.1 |14 1.0 0 0.16 |0.04 |25 0
(kavuzsuz)

Piring 360 |68.9 9.7 1.9 |50 4.0 15 0.38 |0.20 |7.2 0
(Kavuzlu)

Un 350 |74.3 117 |15 |24 2.4 0 032 |0.07 |17 0
(Rand.%85)

Un 364 |755 109 |15 |16 1.0 0 0.13 (0.04 |43 0
(Rand.%72)

Bulgur 350 [69.8 125 |15 |40 35 0 0.40 (0.04 |43 0
Ekmek 247 |53.1 7.2 1.1 |20 1.3 - 025 |0.06 |21 0
Makarna 367 |76.3 11.0 |11 |16 1.0 0 0.13 |0.04 |11 0
Tarhana 329 |58.8 144 |39 |78 1.8 - - 0.07 (41 0
Biskiivi 341 |- 8.1 10.5 |217 0,5 -- - 0.08 |04 0

Kaynak: Anonim, 2005.

Tiirkiye’de Bulgur Uretimi ve Diinyadaki Yeri: Bulgur piringle aym tiiketim simifinda yer alan
ve birbirlerinin yerine gegebilen tiriinlerdir. 1980’lerin baslangicinda piring tiiketimi kisi bagina 3
kg. iken bugiin 7.5-8 kg’a kadar yiikselmistir. Piring tiiketim diizeyi Avrupa ile ayni seviyededir.
Piring tiiketiminin artmasi, bulgurun aleyhine olmus bulgur tiiketimi azalmistir. Bu azalisa ragmen
bulgur fabrikalarinin liretiminin azalmamasinin nedeni, son yillarda kdyden kente olan gogler ve
bulgur iiretiminin zor olmasi nedeniyle ev tipi tiretimdeki azalmadir. Tiim bunlara ragmen hala kisi
basma bulgur tiikketimi piring tiiketiminin % 50 fazlasidir ve bu oran dogu ve giineydogu
bolgemizde diger bolgelerimize gore 2-3 kat daha fazladir. Son yillarda biiyiik market zincirlerinin
yayginlagmasi ile birlikte bulgur iiretiminin daha ¢ok tiiketiciye ulagmasi yakin gelecekte bulgur
titketiminin artacagina doniik 6nemli bir gostergedir. Buna ek olarak bulgurun tanitiminin yeterince
yapilmadigi ve insanlarmmzin da genelde Onyargi ile bu geleneksel iiriiniimiize yaklastig

dolayisiyla daha fazla bilgilendirmenin yapilmasi gerekmektedir.

Bulgur Uretim Sistemleri: Tiirkiye’de iki tiir bulgur {iretim sistemi vardir. Bunlardan birincisinde
on temizlikten gecirilen bugday pisirilip kurutulduktan sonra diskli veya ¢ekicli degirmenlerde
kirilir (G.antep tipi). Ikincisinde ise bugday 6n temizlikten sonra pisirilip kurutulduktan sonra
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tavlanir ve tas degirmenlerde hem kabugu ¢ikarilir hem de kirilir (Karaman tipi). Karaman tipi
iiretim G.antep tipi tiretimden daha zordur. Karaman tipi bulgurda renk ve oval kirim sekli iistiinliik
saglamaktadir. Son yillardaki iiretimdeki teknolojik gelismeler sonucu G.antep tipi iiretim ile
Karman tipi iiretim arasindaki bu sekil ve renk fark: ortadan kalkmis ve G.antep tipi iiretimden elde
edilen iriinler Karaman tipine benzemistir. Karaman tipindeki tiretim maliyetleri, tavlama ve
kurutma nedeniyle fazla oldugu icin G.antep tipi tiretim miktar1 artmistir.

Bulgur Uretiminin Sorunlari: Bugdaym kalitesi, gesit ve ¢evrenin etkisi altindadir. Dolayistyla
bugdayin isleme kalitesi ve iiretilen bulgurun pigsme kalitesi de ¢esit ve ¢evreden etkilenmektedir
(Aydin ve ark., 1993). Bulgurun o6nemli sorunlarindan birisi, bulgur isleyecek saf iiriiniin
bulunamamasidir. Bugday tireticilerinin sertifikali tohum kullanmamalar1 nedeniyle tohumluklar
genellikle ekmeklik bugdaylar ile karisik olmakta, bu da iiriine yansimaktadir. Karisik tiriinden
islenen bulgurda sert dane, kirmizi dane gibi karisikliklar olmakta bu da bulgurun kalitesinin ve
fiyatinin diismesine neden olmaktadir. Son yillarda tiiketicinin talepleri dogrultusunda sar1 bulgur
elde etme ¢abalar1 hizlanmistir (Oner 2002). Bu islem igin mekanik sarartma islemleri devreye
girmistir. Mekanik sarartmanin yapilmas iiretici ve tiiketici i¢in bazi1 kayiplara neden olmaktadir.
Sar1 rengin her durumda bulgur i¢in iyi bir 6zellik oldugu ancak bulgur verimi bakimindan bunun
dogru olmadigr belirtilmistir (Elgiin ve ark., 1990). Sari renkli bulgur elde edebilmek i¢in bugdaya
uzun siireli ve yiiksek nemde tav verilerek tas degirmenlerde ¢evrilmektedir. Kabuk soyma
islemiyle kabuk normal bulgurdan fazla soyulur ve renk maddesi bulgurdan uzaklastirilir. Buda
iiretici agisindan randimanin % 80-85’ten % 70-72’ye diismesine, fazla enerji harcanmasina, is¢ilik
maliyetinin artmasina, ek makine ve bina masrafina artmasina sebep olurken, tiiketiciler agisindan
fazla kabuk soyma ile besin emilmesini saglayan ve bagirsak kanserini engelleyen seliilozun
miktarinin azalmasina, kepekte bulunan minerallerin uzaklagsmasindan dolayr besin miktari
diismektedir. Parlatma esnasinda asirt mekanik enerjiden dolayr isinma artmakta, vitaminler
bozulmakta ve bunun sonucu olarak renk agik sariya donmektedir. Bulgurun kendine 6zgii tad1 da
bu saratma islemi sirasinda bozulmaktadir.

Tiirkiye de bulgura % 8 KDV orani uygulanmakta bu oran AB iilkelerinde % 5-17 arasinda
degismektedir. Ulkemizde ekmek, zeytinyagi gibi temel besin maddelerinde uygulanan % 1’lik
KDV nin bulgura da yansitilmasi bulgur iireticilerini kismen de olsa rahatlatacaktir.

Avrupa Birligindeki Giimriik Birligi yasalarindan dolayr Avrupa’ya giren bulgura giimriik
vergisi uygulanmakta, bu da fiyatlar1 artirdig1 i¢in Avrupa kaynakli firmalarin AB sinirlar1 i¢inde
fabrika kurmalarina neden olmaktadir. Bunun sonucu bulgur sanayimiz pazar kaybetmeye
baslamistir. Bu konuyla ilgili hiikiimetler bazinda ¢aligmalarin baglamasi yerli firmalarin vergi
indirimi veya diger tedbirlerle rahatlatilmasi bulgur sanayi agisindan 6nem tagimaktadir.

Bulgurluk Cesit Gelistirme: Ulkemizde bu giine kadar makarnalik bugday igin bir ¢ok enstitiide
1slah programu yiiriitilmekte ve gelistirilen hat ve ¢esitler makarna yapilmas: ydniinden
incelenmektedir. Makarna liretiminin yaklasik ii¢ kati daha fazla iiretime sahip olmasina ragmen
bulgurla ilgili 6zel bir 1slah programi yoktur. Makarnalik 6zelligi tasimayan tiim ¢esitler bulgur
yapiminda kullanilmaktadir. Makarnalik ¢esit gelistirmede kullanilacak kalite unsurlar ile
bulgurluk gesit gelistirme arasinda farkliliklar olacagi kagimilmazdir. Fiziksel olarak daha yuvarlak
daneli, kepek orani daha az dolayisiyla randimani yiiksek (% 80 ve iizeri) ve bunun igerisinde de
iri bulgur oran1 daha yiiksek kimyasal olarak sar1 rengini isleme ve pilav yapma siirecinde koruyan
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(diistik lipoksigenaz enzim aktivitesine sahip), pisirilince taneleri lapalagsmayan (yapigsmayan) , B
vitaminince zengin hatlara bulgurluk cesit gelistirmede oncelik verilebilir. Makarnalik gesitlerde
sorun olarak goéziiken akc¢illasma (donme) bulgurluk cesit gelistirme ihmal edilebilir. Yine yiiksek
protein kalitesi ve hektolitre agirlii dnemsenmesi gereken kalite unsurlaridir. Islah programlari
bagslatildiktan sonra bu unsurlarin sayisi ve dnceligi degistirilebilir. Ayrica bu unsurlarin yetistirme
teknikleri ve gevre etkilesimleri de bir an 6nce incelenmeye baslanmalidir.

Sonug ve Oneriler: Kelime kokleri, iiretim teknolojileri ve tiiketim kiiltiiriine kadar her seyi Tiirk
kiiltiirine ait olan bulgur her yoniiyle daha fazla arastirilmali, yazili bilgi birikimi artirilmalidir.
Boylece geleneksel bir iiriiniimiiz olan bulgur, gelecek kusaklara ve farkli kiiltiirlere daha ¢ok
tanitilabilir. Daha da 6nemlisi, oldukca gec kaliman bir konu olan bulgurluk gesit gelistirme
arastirmalarina da bir an O6nce baslanmalidir. Bulgurluk cesit gelistirme unsurlart belirlenir
belirlenmez elimizdeki makarnalik cesitlerin kaliteli bulgur iiretimine uygun olani belirlendikten
sonra iilkemizdeki genetik zenginligimiz hizli ve sistemli bir bicimde degerlendirilerek daha
kaliteli bulgurluk cesitler gelistirilmelidir.

Tesekkiir: Bu makalenin yanina hazirlanmasina yardime1 olan Kiirsad CIFTCIye tesekkiir ederiz.
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OZET

Hayvanciligin ihtiyaci olan kaliteli kaba yemin temin edilecegi baslica kaynaklar ¢ayir-
mera alanlart ve yem bitkileridir.  Cayir- mera alanlarmin 1slaht ve yem bitkilerinin
yayginlastirilmasi igin ihtiya¢ duyulan tohumluk iiretiminin gergeklestirilmesi gereklidir. Oncelikle
tohumluk teminini sinirlayan {iretim ve yayimla ilgili sorunlarin ¢dziimiinde yeni yaklasimlara
ihtiyac vardir. Bu konuda yapilacak basarili ¢alismalar iilkemiz hayvanciligina ve ekonomisine
onemli katki saglayacaktir.

Anahtar kelimeler: Yem bitkileri, tohumluk tiretimi.

FORAGE SEED PRODUCTION IN TURKEY
SUMMARY
The main feed resources of the livestock sector in Turkey are obtained from the natural
pastures and forage crops cultivation. There is an urgent need to produce the necessary seed for the
amelioration of range and forage productivity. Primarily, the new approaches, for the resolution of
constraints limiting seed production and extension, are required. In this matter, the successful
studies will substantially contribute to the Turkish livestock sector and economy.

Key words: Forage crops, seed production.

1. GIRIS

Kaliteli kaba yem {iiretim kaynaklarindan olan yem bitkilerinin, toplam tarla arazisi
icerisindeki pay1 % 4.12 gibi oldukca diisiik bir seviyededir. Ulkemizin ihtiyaci olan kaba
yem miktar1 24.40 milyon tondur (Anonim, 2005b). Cayir meralardan 8.9 milyon ton, yem
bitkilerinden 2.74 milyon ton olmak iizere toplam 11.23 milyon ton kaba yem tiretilmesine
ragmen kaliteli kaba yem ac¢iginin 12.76 milyon tondur. Ancak amenajman geregi ¢ayir
meradan elde edilen otun yaris1 birakildigi varsaliyirsa kaba yem agigi daha da artarak
17.21 milyon tona ¢ikacaktir.

Yem bitkileri iretimi ihtiyag duyulan kaba yemin ancak % 11.23’ini
kargilamaktadir. Bilindigi gibi gelismis lilkelerde yem bitkilerinin tarla tarimi igerisindeki
pay1 % 20- 25’ler diizeyindedir. Ulkemizde toplam ekim alani igerisinde yem bitkilerinin
payt % 20’ye cikarilmasi ile saglanacak kaba yem miktar1 yaklasik 8 kat daha fazla
olacaktir. Boylece kaba yem a¢i1g1 biiyiik bir oranda azaltilmig olacaktir.

Yem bitkileri tiretiminde en 6nemli girdilerinden biri tohumluk olup bu konuda
temel ilke, verimli ve adaptasyon Kkabiliyeti yiiksek tiir ve cesitlerin tohumluklarinin
iiretilmesi ve pazarlanmasidir. Yem bitkileri iiretiminin gelistirilmesi tohumluk {iretimi ve
pazarlamasinin sorunlarinin ¢éziilmesi ile miimkiindiir.

Diinya tohum ticaretinde s6z sahibi ve 6nemli yere sahip iilkelerin ortak 6zelligi,
arastirma caligmalarina 6nem vermeleri ve Ozel sektdre Oncelik tanimalaridir. Ayrica
tohumluk faaliyetleri ile ilgili mevzuatlarmi glinin teknik ve diger ihtiyaclarma gore
diizenlemeleridir. Ulkemizde 31 Ekim 2006 tarihinde 5553 sayili Tohumculuk Kanunu
cikarilmigtir. Bu kanun ile bitkisel iiretimde verim ve kaliteyi artirmak, kaliteli tohum
tiretimi saglamak, tohumluk iiretim ve ticaretinde diizenlemeler yapmak ve tohumculuk
sektoriinii yeniden yapilandirmak ve gelistirmek, amaglanmustir.
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Yem bitkilerinin yetistirilmesi ve yaygimlastirilmasi i¢in ilk 6nemli sart yeterli
tohumlugun {iretilmesidir. Ulkemizde iiretilen tohumluk miktar1 talebi karsilayacak
diizeyde degildir. Uretimi yapilacak yem bitkileri belirlenirken ot verimi yiiksek ve kalitesi
iyi olanlar tercih edilmelidir. Ayn1 zamanda tohumluk {iretimi kolay olmali ki ¢ogaltilip,
yayilmasi miimkiin olsun.

Ulkemizde tohumluk ihtiyac1, kamu kuruluslar1 yaninda, 1980°li yillardan beri dzel
sektor kuruluglarinin da devreye girmesiyle her iki sektor tarafindan karsilanmaktadir.
Ulkemizde bugiin 80 civarinda 6zel kurulus ¢esitli tohumluklarin iiretim ve
pazarlanmasinda faaliyetlerini yiiritmektedir.

Tohumluk {iretimini amaglayan projeler genis bir bakis acisina sahip olmali ve ayni
zamanda c¢oklu disipliner bir yaklagimi benimsemelidir. Kisacasi arastirmaci, yayimci,
ciftci, ¢iftci birlikleri, 6zel sektor ve diger kamu kuruluslart arasinda siki bir isbirligi ortami
olusturulmalidir. Boyle bir proje, hem verim ve hem de kaliteye yonelik olarak arastirma ve
cesit gelistirme caligmalar1 yaninda pazar isteklerine de 6nem veren yeni bir anlayisa sahip
olmalidir.

2. YEM BITKILERI URETIM DURUMU

Ulkemizde tarimi yapilan bazi yem bitkilerinin ekim alanlari ve iiretim miktarlar:

cizelge.1’de verilmistir.

Cizelge.1. Baz1 yem bitkileri ekim alam1 ve kuru ot iiretim miktarlar

Yonca Korunga Fig
Yillar Ekim alam | Kuru ot iiretim | Ekim alam Kuru ot Ekim alam Kuru ot
(ha) (ton) (ha) iiretim (ton) (ha) iiretim (ton)
1970 74000 339 000 27 000 113000 104 000 79 000
1980 131 000 625 000 71 000 180 000 114 000 80 000
1990 197 400 1100 000 95 759 294 000 259 000 301 900
1995 214010 1399 341 88 953 316 391 270 000 350 232
2000 250 800 1 540 000 107 500 330 000 225 300 134 000
2001 249 000 1563 000 105 500 334 000 240 000 127 000
2002 260 000 1700 000 99 000 350 000 233 204 368 000
2003 290 000 1 800 000 108 000 360 000 250 000 370 000
2004 320 000 2 000 000 107 000 330 000 320 000 410 000
Toplam (*) (**) Silajhk Masir Hayvan pancari
Yillar Ekim alam Kuru ot Ekim alam (ha) Hasil iiretim | Ekim alam (ha) Yumru
(ha) iiretim (ton) (ton) iiretim (ton)
1970 205 000 531 000 668 000 - 1100 26 000
1980 316 000 885 000 583 000 352 000 1700 70000
1990 552 159 1 695 900 515 000 229 161 1550 70 000
1995 572 963 2 065 964 515 000 551 000 2 300 110 000
2000 583 600 2004 000 511795 700 000 3100 140 000
2001 594 500 2024 000 517 951 710 000 3150 150 000
2002 592 204 2418 000 369 054 740 000 3300 160 000
2003 648 000 2530000 560 000 650 000 3400 160 000
2004 747 000 2740 000 590 000 690 000 3400 160 000

. Yonca, korunga ve fig toplamlari

. ** Anonim, 2005a.

1970 yilinda 873 000 ha olan yem bitkileri ekim alani, 2004 yilinda 747 000 hektara
cikmistir (gizelge.1). 1970 yilinda 531 000 ton olan kuru ot tiretim miktar1 (hasil misir
iiretimi harig), 2004 yilinda 2 740 000 tona ulasmustir. Yillik kaba yem ihtiyacimizin
24.40 milyon ton olup bunun ancak % 11.23’lik kismu yem bitkisi {iretiminden
karsilanmaktadir. Yem bitkileri {iretiminin artirilmasi kaliteli kaba yem ihtiyacimizin daha
iyi kargilanmasini saglayacaktir.



Unal

2004 yili verilerine gore 18 107 000 ha Tarla Ekim alan1 Yem bitkileri 747 000 ha
ekim alan1 olup eger bu alan % 20 ulagsa 3 621 400 ha alan olur Mevcut oranlara gére bu
alan dagitildiginda durum incelemek ¢izelge.2’de verilmistir.

Cizelge.2. Baz1 yem bitkileri ekim alan1 ve kuru ot iiretim miktarlar

Mevcut Durum Tarla tarimm icerisinde yem bitkileri
ekim alam1 % 20 olursa

Ekim Oran Kuru ot | EKim Kuru ot | Kuru ot

Alanlari iiretimi Alanlari verimi iiretimi

(ha) (ton) (ha) (kg/da) (ton)
Yonca 320 000 42.84 2 000 000 1551 408 1000 15514 080
Korunga | 107 000 14.32 330 000 518 584 300 1555 752
Fig 320 000 42.84 410 000 1551 408 300 4 654 224
Toplam 747 000 100.00 2 740000 3621 400 21 724 056
Ihtiyaci karsilama oram (%) 11.23 89.03

Tarla tarimi igerisinde yem bitkileri ekim alan1 % 20’si olursa iiretilen kuru ot
tiretimi 21.72 mil. ton olup bu miktar1 ihtiya¢ duyulan kaliteli kaba yemin % 89.03’iinii
kargilamaktadir.

Tarla tarim1 icerisinde yem bitkileri ekim alan1 % 20°lik oran i¢in gerekli olan tohum
miktar1 ve bu miktarin iiretimi i¢in lazim olan ekim alan1 ¢izelge.3’dedir.
Cizelge.3. Bazi yem bitkileri ekim alani ve bu alan icin ihtiya¢ duyulan ekim alani

Tarla tarimi icerisinde yem bitkileri ekim alam1 % 20 olursa

Ekim Alan1 | Atilacak Ihtiyac¢ Verim Ihtiyac  Duyulan
(da) Tohum Duyulan (kg/da) Ekim Alam (da)
Miktari Tohum
(kg/da) Miktari (kg)

Yonca 15 514 080 2 31 028 000 50 620 560
Korunga 5185 840 5 25929 000 50 518 580
Fig 15 514 080 8 124113 000 80 1551 413
Toplam 181 070 000 2 690 553

Cizelge incelendiginde ihtiya¢ duyulan tohum miktar1 181 070 ton oldugu bu
miktar1 tiretmek icin gerekli ekim alan1 269 055 ha’dir.

3. YEM BITKILERi TOHUMLUK URETIiMi VE DAGITIMI

Tohumculuk sektdriiniin amaci ¢iftgiye kaliteli materyal sunmaktir. Tohumluk
treticisi, 1slah¢1 tarafindan gelistirilen ¢esidin genetik yapisi bozulmadan tohumlugun
tiretilmesini 6zel kurallar kullanarak saglar. Yem bitkileri tohumlugu {iretimi i¢in ekolojik
kosullar1 uygun olan iilkemizde mevcut ihtiyac kendi {iretimimizle kargilanmalidir.

Yeni ¢ikan Tohumculuk Kanunu ile tohumculuk sektoriiniin gelismesine yonelik
olarak Alt Birlikler kurulmast ve Alt Birlikler arasindaki igbirligini ve dayanismay1
saglamak ic¢in Tirkiye Tohumcular Birligi kurulmasi gereklidir. Yeni ¢ikan bu kanunun
tohumculuk sektoriine hizli bir ivme kazandirmasini imit etmekteyiz.

Yem bitkilerinin 1985 yilindan 2006 yilina kadar ki tohumluk {iretim miktarlari
cizelge.4’dedir.

Cizelge.4. Ulkemizde iiretilen yem bitkisi tohumlugu miktarlari (ton)

Tiirler 1985 | 1990 | 1995 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
Yonca 158 535 273 381 450 269 279 446 476 446
Korunga 235 535 559 621 647 411 682 942 | 1232 554
Macar Figi 996 476 701 461 393 946 800| 1415 855 952
Yaygin Fig 1425 542 300 758 476 | 1195 784
Sudanotu - 77 22 10 5 6 5 10 13 21
Sorghum - 248 33 4 2 2
Sorghum X 1 165 117 51 50 145 192
sudanotu

Hayvan pancari - 11 53 0 41 22 23 35 10 21
Yem salgamm 2 5 5 2
Toplam 1389 | 1882| 1641| 2899| 2243|2071 2600 | 3383| 3933| 2974
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1985 yilinda 1 389 ton olan yem bitkileri tohumluk iiretim miktar1 2006 yilinda 2974
tona cikmustir (gizelge.4.). Uretim miktarlar1 yillara gore 6nemli bir sekilde degisim
gostermektedir.

Yem bitkileri tohumluk dagitim miktarlar ¢izelge.5’de verilmistir.

Cizelge.5. Yillar itibari ile yem bitkileri tohumluklar: dagitimi (ton)

Tiirler 1990 | 1995 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
Yonca 486| 313| 556| 390| 416| 370 473]| 1061| 2143
Korunga 500 90 759 843 885 478 | 1414| 1491| 1607
Fig 247| 697| 1020| 1407| 406| 197| 834| 471| 684
Macar figi -| 300] 620 580| 397| 901| 1123| 1895| 1103
Sudanotu 17 38 22 37 47 7 5 11 13
Sorghum 55 8 32 38| 102| 118
Sorghum x sudanotu 18 29 166 192 100 132 214 214 160
Hayvan pancari 12 66 371 20 44 26 40 39 34
Toplam 1335| 1541 | 3180 3469| 2295| 2145| 4159| 5306| 5878

1990 yilinda 1 335 ton olan dagitim miktari, 2006 yilinda 5878 tona ulagsmuistir.
Bazi bitkilerin kamu ve 6zel sektor tohumluk tiretim miktarlari ¢izelge.6’da sunulmustur.

Cizelge. 6 Yem bitkilerin kamu, o6zel sektor tohumluk iiretim miktarlari (ton) ve ozel
sektoriin paylari (%)

Yillar
1985 1990 1995 2000 2005 2006
Kamu 1111 1345 1497 1543 2662 1751
Ozel 287 404 406 1724 1231 1223
Toplam 1398 1749 1903 3267 3893 2974
O.SP. 20.0 23.0 21.3 52.7 31.6 41.0

Yem bitkileri tohumluk iiretiminde 6zel sektdr paylart 1985 ve 2006 yillarinda
sirayla % 20’den % 41’e ¢ikmustir. (¢izelge.6.). Her iki sektor kiyaslandiginda kamunun
paymin daha yiiksek oldugu anlasilmaktadir. Ozel sektdriin bu konuya ilgisi son yillarda
artis egilimi gostermektedir. Kamu kuruluslarinin sertifikali tohumluk iiretiminden
kademeli olarak cekilmesi ile serbest rekabet ortami olusacak 6zel sektoriin daha fazla
istekli olmas1 saglanacaktir. Boylece daha ¢ok sirketin bu konuda uzun vadeli yatirimlar
yapmas1 miimkiin olacaktir.

4. YEM BIiTKIiLERIi DESTEKLEMELERI

Tarim Bakanliginin 20.05.2000 tarihli Resmi Gazetede yaymlanan ‘Hayvanciligin
Desteklenmesi Hakkinda Karar’ ile ilgili olarak, ¢ok yillik ve tek yillik yem bitkileri
liretimine ve yapay mera tesisine yonelik projeler belirli sartlar altinda desteklenmeye
baglamugtir.

Hayvanciligin Desteklenmesi Hakkinda Uygulama Esaslar1 Tebligi (Teblig No:
2006/9) 01.01.2006 tarihinde  yiiriirliige girmistir. Bu tebligin amaci; {lkemiz
hayvanciliginin gelistirilmesi ve hayvansal iiretimin artirtlmasidir. Cok sayida amag
icerisinde bizim konumuzla ilgili olarak , kaliteli kaba yem acigimin kapatilmas1 i¢in yem
bitkileri ve sertifikali yem bitkileri tohumlugu tiretiminin tegvik edilmesidir.

Bu desteklemeden Ciftgi Kayit Sistemine (CKS) kayitli olan ve ¢ok yillik ve/veya
tek yillik yem bitkileri iireten treticiler yararlanacaklardir. Desteklenecek yem bitkileri
yonca, korunga, fig, Macar figi, burcak, miirdiimiik, silajlik misir, sorgum, sudan otu,
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sorgum- sudan otu melezi, hayvan pancari, yem salgami, fig veya Macar figi tahil karigimi
ve yapay ¢ayir-meralardir. Destekleme, kalkinmada 6ncelikli illerde ve sertifikali tohumluk
kullanimina gore farkli olmak {izere ¢ok yillik yem bitkisi ekilisleri ile yapay cayir mera
tesisinde dekar basina olacaktir. Yem bitkisi tiretim destegi alan iireticiler silaj makinesi, ot
bicme makinesi, mibzer, balya makinesi, yagmurlama sulama sistemleri ve motopomp
alimlarinda fatura bedelinin % 40’1 kadar desteklenmektedir.

Ayrica, Bakanlik¢a tohumculuk kurulusu olarak kabul edilen ve CKS’ne kayith
arazilerde sertifikali yem bitkileri tohumlugu iireten/iirettiren 6zel sektor tohumculuk
kuruluslarina, sertifikalandirdiklar1 tohumluklar i¢in, kg basina destekleme 6demesi
yapilmaktadir.  Ornek olarak 2006 yili igin desteme/prim miktar1, yoncada 1.50 YTL /
Kg ,korunga , fig, Macar figi, hayvan pancari, yem salgaminda 50 YKR / Kg olup
digerlerinde 25 YKR /Kg’dir.

Bu girisim yem bitkileri iiretimine talebi tesvik etmis ve tohumluga olan acil
ihtiyac1 ortaya ¢ikarmistir.

5. TOHUMLUK KULLANIMI

Giiniimiizde Almanya, Fransa ve Ispanya gibi iilkelerin ekili alanlarinin tiimiinde
tescil edilmis ¢esitler kullanilmaktadir. Bu oran iilkemizde % 51 civarinda olup énemli tarla
bitkileri esas alindiginda sertifikali, kaliteli tohumluk kullanimu ise tiim ekili alanlarin
% 30’unu teskil etmektedir. Ulkemizde yetistirilen ekonomik &neme sahip bazi bitki
tiirlerinin tohumluk ihtiyac1 ve dagitimi gerceklestirilen miktarlar ¢izelge.7’dedir.

Dagitimi yapilan tohumlugun ihtiyaci karsilama payr yem bitkilerinde % 6.7,
bugdayda % 22.1, patateste % 44.3, pamukta ise % 43.9 olarak goriilmektedir (¢izelge.7.).

Bu ¢izelge acikga gostermektedir ki yem bitkileri tohumluk iiretimi oldukga yetersizdir.

Cizelge.7. Bazi yem bitki tiirlerinde dagitimi yapilan tohumluk miktarlar: (1999 yil)

Ekim alani Tohumluk | Dagitilan tohumluk Dagitilan

Uriinler (000 ha) Ihtiyaci (ton) (ton) tohumluk pay1
(%)

Bugday 9400 613 000 135774 22,1

H. Aycicegi 568 2000 2 063 100,0

Patates 203 100 000 44 342 44,3

Pamuk 755 37 500 16 490 43,9

Yem bitkileri 569 29 600 2010 6,7

Cizelge.8. Baz1 onemli yem bitki tiirlerinde ihtiya¢c duyulan tohumluk miktarlari,
iiretimi ve dagitim yapilan tohumluk miktarlari ve oranlari

Ekim Tohumluk | Uretilen Uretilen Dagitilan Dagitilan

alanr® ihtiyaci tohumluk tohumluk tohumluk tohumluk

(000 ha) (ton) miktarlari pay1 (ton) pay1 (%)

(ton) (%)

Yonca 320 6 400 446 6.96 473 7.39
Korunga 107 5035 942 18.70 1414 28.08
Fig 320 24 160 1891 7.82 1957 8.10
Toplam 747 35595 3279 9.21 3844 10.79

* 2005, 2006 ekim alan degerleri olmamasi nedeniyle 2004 yili degeri kullanilmustir.
2004 y1l1 ekim alan1 747 000 ha olup bu alan i¢in gerekli olan tohumluk miktar

35 595 ton’dur. Ulkemizde iiretilen ve dagitimi yapilan tohumluk miktar sirayla 3 279 ton
ve 3 844 ton olup bunlarin ihtiyaci karsilama oranlart sirayla % 9.21 ve % 10.79’dur. Bu
degerlerden anlagilmaktadir ki mevcut tiretim ve dagitim miktarlari ihtiyaci kargilamaktan
oldukea uzaktir.
6. CAYIR-MERA ISLAHI

Ulkemizde mevcut olan 13.1 milyon hektar ¢ayir ve mera alaninin yaklasik %
33.3’ Orta Anadolu Bdlgesinde bulunmaktadir (Anonim, 2001). Uzun yillardan beri
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meralarimiz erken ve asir1 otlatma sebebiyle kalite ve verim giiciinden uzaklagmis
durumdadir. Meralarimizda baslatilacak 1slah ¢alismalari i¢in uygun bitki tlirlerinde yiiksek
miktarda tohumluk ihtiyaci vardir.

Orta Anadolu Bolgesi mera alani {ilke mera alaninin % 33.3°{ kadar1 olup yaklasik
4 323 000 ha’dir. Bu alanin yalnizca 1 milyon hektar1 klasik metodla iki farkli karigimla
istten tohumlama yapilarak islah edilmek istendiginde ihtiya¢ duyulacak tohumluk
miktarlart ile ilgili bilgiler ¢izelge 9’dadir.

Cizelge.9. Ihtiya¢c duyulacak bazi yem bitkileri ile ilgili miktarlar

Tiirler Karisim | Atilacak tohum Ihtiyac duyulan Dekara Toh.iir.

oranlarn | miktar: (kg/da) tohumluk miktari verim | i¢in ihtiyac

(%) (ton) (kg/da) olan tarla
(da)
1. Karisim Yalm | Karist 5000 000 da
m

Yonca 33 2.0 0.66 5 mil. dax 0.66=3300 | 75 44 000
Otlak ayrig1 | 67 1.5 1.00 5 mil. dax 1.00=5000 | 50 100 000
2. Karisim
Korunga 33 5.0 1.65 5mil. dax1.65=8250 | 75 110 000
Mavi ayrik 67 2.0 1.33 5mil. dax1.33=6650 | 50 133 000
Toplam 23 200 387 000

Ihtiya¢ duyulan toplam tohumluk miktar1 23 200 ton olup bu miktar tohumlugun
tiretilebilmesi igin gerekli olan tarla alam1 38 700 ha’dir (gizelge.6.). Meralarin
iyilestirilmesinde {dstten tohumlama yontemi Onemli bir yer tutmaktadir. Ancak
gorlilmektedir ki bu ¢alismalarin yapilabilmesi i¢in ciddi bir 6n hazirlik donemine ihtiyag
vardir. Bu siire¢ igerisinde uygun bitki tiirlerinde acilen cesitler gelistirilmeli ve
tohumluklart iiretilmelidir.

7. SONUC VE ONERILER

Yem bitkileri iiretimi ihtiyacimiz olan kaba yem miktarim karsilamaktan uzaktir.
Kaba yem tiretiminin artirilmasi i¢in biiyiik bir potansiyel mevcuttur.

Yem bitkileri tohumluk ihtiyact had sathadadir. Yerli iiretim ve ithal edilen
tohumluk ihtiyacin ancak az bir kismini karsilamaktadir. Tohumluk tiretimi ¢ift¢i bazinda
yayginlagtirilarak yem bitkileri tohumluk sorunu 6nemli dl¢iide ¢ézlimlenebilir.

Ayni tohumlugun uzun bir siire kullanilmasi, iiretimdeki cesitlerin 6zelliklerinin
bozulmasina sebep olmustur. Bu nedenle, en az 3-5 yilda bir sertifikali tohumluk kullanimi
gereklidir.

Tohumluk iiretim ve dagitiminda 6zel sektdriin rolii daha da artmalidir.

Uygun bolgelerde yem bitkileri tohumluk tiretimi desteklenmelidir.

Kamu sadece yonlendirme ve denetleme gorevi ile 1slah ve adaptasyon
caligmalarin yiiriitmekte olup bu gorevini siirdiirmelidir.

Kamu kuruluglart sertifikali tohumluk iiretim programlarindan belli bir siire
igerisinde kademeli olarak ¢ekilmelidir.

Tohumluk iiretiminde organize birlikler olusturulmalidir.

Tohumluk {iretimi konusunda yayim teskilati ve ciftgilere yonelik egitim
programlar1 uygulanmalidir.

Tarimsal iiriin borsalari i¢inde yem bitkileri tohumluk borsasi olugturulmalidir.

Tesekkiir

Bu calismanin hazirlamasinda yardimci olan Cayir Mera ve Yem Bitkileri Bolim
Bagkan1 Dr. Hiiseyin K. Firincioglu, Enstitii Miidiir Yardimcisi ve Islah Boliim Baskani Dr.
Taner Akar ve TUGEM Tohumculuk Daire Baskani Dr. Kenan Yalvag’a tesekkiir ederiz.




Unal
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