AGRICULTURAL AREA AND STEPPE
BIOLOGICAL DIVERSITY
Agricultural biological diversity is a broad term covering all of the biological diversity components related to food and agriculture and forming the agricultural ecosystems. It means the diversity and variety of the plants, animals and microorganisms at genetic, species and ecosystem levels that are necessary for agricultural ecosystems to maintain their key functions, their structures and their processes. In a more detailed defi nition, agricultural biological diversity covers plant genetic resources, including the genetic resources of species in pastures and non-agricultural areas and of trees as integral parts of farm systems, animal genetic resources, including fish and insect genetic resources, microbiological and fungal genetic resources, the components of agricultural biological diversity that provide ecosystem services and the abiotic factors that affect them (the food cycle, the decomposition of organic matters and the maintenance of soil productivity, pest and disease management, pollination, the enrichment and maintenance of local wildlife and habitats in their own landscapes, the maintenance of the water cycle, erosion control, climate and the carbon balance) and socioeconomic and cultural factors (traditional knowledge, cultural factors, agricultural landscapes, etc.).

Turkey’s main ecological regions from the agricultural point are the Mediterranean Coastal Region, the Aegean Coastal Region, the Black Sea Coastal Region, the Thrace and Marmara Region, the Central Anatolia Region, the Southeastern Anatolia Region, the Eastern Anatolia Region and the Transition Regions (Northwestern Transition, Western Transition, ortheastern Transition, Eastern Transition, Southeastern Transition). This zoning system, based on main climatic elements, including rainfall and temperature in particular, covers agricultural product diversity and the regional and phenological characteristics of agriculture. The Coastal egions may be defi ned generally as gricultural production areas located in the Mediterranean climatic zone. Central, Eastern and Southeastern Anatolia are regions dominated by the hard continental climate, with their agricultural product characteristics carrying the infl uences of these ecological regions. The transition zones are agricultural regions, differing more or less from each other in terms of their overall agricultural characters, each covering several provinces in the transitions across the middle of Central Anatolia to other regions.

Of Turkey’s surface area, 52.8 % is agricultural land with 34.1 % cultivated and 18.7 % grassland and meadows. Field crops are raised in 68.5 % of the cultivated agricultural land, 18 % is left fallow, and horticultural plants, fruit orchards, vineyards and olive groves are present on 13.5 %. Farming enterprises in Turkey are small, fragmented and scattered. With negative results for agricultural production, this structure creates an advantage in terms of biological diversity as it provides small habitats for wild plant and animal species. On the other hand, the fact that farming areas are generally located in steppe ecosystems makes it diffi cult to distinguish agricultural biological diversity and steppe biological diversity from each other. For this reason, these two ecosystem structures have been considered together.

Wild plants occurring in agricultural areas
Mainly, cosmopolitan species with high ecological tolerance occur in agricultural areas. They

include medical and aromatic plants, the wild relatives of cultivated plants, and various fodder plants.

In the dry farming areas in the Central and Eastern Anatolia Regions, certain herbaceous plants occur. These include: the hoary pepperwort (Cardaria draba); the shepherd’s purse (Capsella bursapastoris); the sea kale (Crambe orientalis); the fl ixweed (Descurainia sophia); the ball mustard (Neslia apiculata); the wrinkled gold-of-pleasure (Rapistrum rugosum); the wild mustard (Sinapis arvensis); the yellow weed (Boreava orientalis); the tumble mustard (Sisymbrium altissimum); the love-in-a-mist (Nigella arvensis); the gay schröd (Consolida orientalis); the corn crowfoot (Ranunculus arvensis); the corn poppy (Papaver rhoeas); Hypecoum imberbe; the perfi olate penny-cress (Thlaspi perfoliatum); the chickweed (Cerastium dichotomum); the cow herb (Vaccaria pyramidata); the common corn cockle (Agrostemma githago); the tall spiny rest-harrow (Ononis spinosa); the hop clover (Trifolium campestre); the hare’s ear (Bupleurum rotundifolium); the greater bur parsley (Turgenia latifolia); Scariola viminea; and the fi eld bindweed (Convolvulus arvensis).

In the dry farming areas in the Mediterranean and Aegean Regions certain plants occur. These include: the perfoliate cabbage (Conringia orientalis); the garden rocket (Eruca sativa); the yellow sweet clover (Melilotus offi cinalis); the wild carrot (Daucus carota); the scorpion sena (Coronilla scorpioides); the dwarf mallow (Malva neglecta); Pterocephalus plumosus; the stinking chamomile (Anthemis cotula); the thistle (Cirsium arvense); the Iranian knapweed (Centaurea depressa); the blessed thistle (Cnicus benedictus); Vulpia ciliate; the corn poppy (Papaver rhoeas); the common corn cockle (Agrostemma githago); the yellow bluestem (Bothriochloa ischaemum); and the seaside barley (Hordeum murinum).

In the irrigated farming lands as well as orchards and vegetable gardens, certain plants occur. These include: the crowfoot (Ranunculus constantinopolitanu); the curlytop knotweed (Polygonum lapathifolium); the curly dock (Rumex crispus); the white clover (Trifolium repens); the common agrimony (Agrimonia eupatoria); the poison hemlock (Conium maculatum); the thyme-leaved speedwell (Veronica serpyllifolia); the greater plantain (Plantago major); the bitter sweet (Solanum dulcamaria); the wood avens (Geum urbanum); the common self heal (Prunella vulgaris);the creeping bent (Agrostis stolonifera); Polypogon viridis; the branched horsetail (Equisetum ramosissimum); the common fl eabane (Pulicaria dysenterica); the cut-leaved teasel (Dipsacus laciniatus); the sulfur cinquefoil (Potentilla recta); and the bird’s-foot trefoil (Lotus corniculatus).

Field Crops

The fi eld crops are the main production branches of Turkey’s farming. Turkey is a home to the wild relavites of many fi eld crops and therefore makes signifi cant contribution to biological diversity with local fi eld crops varieties.

The fi eld crops harvested in Turkey can be classifi ed as follows:

Cereals:

a) Cold Climate Cereals (wheat, barley, rye, oat, triticale)

b) Warm Climate Cereals (maize, paddy, millet, canary grass, buckwheat)

Culinary Legumes: Lentil, pea, bean, broad bean, green pea, cow pea

Industrial Crops:

a) Oil-seed Crops: (sunfl ower, soybean, sesame, peanut, rape-seed, cottonseed)

b) Starch-Sugar Crops (sugar beet, potato, Jerusalem artichoke)

c) Fiber Crops (cotton, linen, hemp)

d) Medical and aromatic crops (poppy, cummin, mint, thyme, etc.)

e) Other industrial crops (tobacco)

Fodder crops:

a) Leguminous fodder crops (clover, vetch, sanfoin, bitter vetch, trefoil.)

b) Poaceae fodder crops (Agropyron cristatum, bromine, grass)

Horticultural Crops

Thanks to its convenient ecological conditions, Turkey is one of the major producers of horticultural crops in the world. While 13.5% of the cultivated farmlands is used for horticultural crops production, the horticultural crops have 55.76% share in vegetable production value. Turkey’s horticultural crops areas comprise vegetable gardens and orchards, oil groves and vineyards. As in fi eld crops, the wild relatives of horticultural crops and their local varieties are signifi cant components of agricultural biological diversity. In Turkey, around 50 vegetable species and 75 fruit species are yielded. This genetic diversity greatly contributes to choosing varieties adaptive to various environmental conditions, responsive to different market demands and, in particular, and resistant to diseases and pests today with organic farming increasingly gaining importance. The olive groves cover 2.5% of total farmlands and Turkey has a share of 10% in the world olive production. Olive trees, which have a cultural value, as well, are under conservation in Turkey. Turkey is also one of the leading countries in the world in viniculture. Its share in the world’s fresh grape production is 6% and ranks 4th in the world with respect to the area of vineyards.

Meadows
In Turkey, grazing areas can be roughly classifi ed as coastal meadows and steppe meadows. Coastal meadows include grazing lands in the Black Sea, Marmara, Aegean, Mediterranean and Thrace regions. Coastal meadows constitute approximately 25 to 30% of the country’s all meadows. Annual rainfall in coastal meadows varies between 600mm and 2800mm. Herbaceous vegetation in these meadows turns to steppe formation as rainfall decreases. Thanks to high precipitation and better soil conditions, more productive meadow vegetation has been formed here.
In coastal meadows, there are valuable Poaceae and Leguminous fodder crops, in different proportions depending on rainfall. Valuable meadow plants are found in these meadows, which are considerably saved from harmful overgrazing. In the meadows highly destroyed by overgrazing, valuable meadow plants are replaced by Narduus, the shrubby wormwood (Artemisia), the Aleppo milk-vetch (Astragalus), the horned dock (Rumex), the knapweed (Centaurea), the goat-scented St. John’s wort (Hypericum), the sage (Salvia) and wild grass species that animals do not feed on much.
The grazing lands of arid and semi-arid areas with a total rainfall of 200 to 700mm are classifi ad

as steppe meadows. Steppe meadows are divided into two categories as mountain meadow and plain meadow in terms of altitude and topography. Since altitude and rainfall amount are relatively higher in mountain meadows, more valuable poaceae and leguminous fodder crops are yielded. However, owing to continuous overgrazing, quality crops have largely been replaced by the thyme (Thymus) and the shrubby wormwood (Artemisia) species. Therefore, most of the mountain steppes have been turned into thyme steppes and are called with this name. These are large grazing areas, covering the Central, Eastern and South-eastern Anatolia Regions and the transition zones. The three-fourth of Turkey’s meadows falls into this group. The Poaceae proportion of vegetation in the most arid parts of steppe ecosystems is around 20 to 30%. Most of leguminous are annual plants which yield a small amount of fodder in spring and dry up as temperature goes up. The rest of them are the thorny plants which animals don’t feed on much during their development period.

In some parts of steppe meadows which are fl at, with deep soil and near ground water, flat meadow stains exist. These meadow pieces are fertile areas where green fodder are found even in hot and dry periods of summer and on which animals graze throughout the grazing season. Arid vegetation is found in the vicinity of Tuz Lake and Aslım marsh in Central Anatolia, and Sultan reed in Kayseri. Such poaceae crops as Poa compressa, the bermuda grass (Cynodon dactylon), the weeping alkali grass (Puccinellia distans), P.ciliaris, Eremopyron orientale, Apera intermedia, such leguminous plants as Trigonella monantha, Astragalus lydius and such halophilics as Salsola plathyheca, Kochia prostrata, Atriplex tatarica and the slender grass-wort (Salicornia europea) can be found in these regions where only halophytic crops can grow.

Meadows in high plateaus and the alpine meadows over timberline are very important for animalbreeding. Because these meadows offer green grazing areas for animals in summer time when

other meadows are dry. Plauteu and alpine meadows, which cover large areas in the Eastern Anatolia, Northern Black Sea, Taurus and anti-Taurus mountains, are found as small stains on the high mountains of other regions. In these meadows, only some crops that can resist the cold weather persist as altitude become higher. With higher altitudes, leguminous plants and poaceae are replaced by crops that animals do not feed on. So, places near the limit of permanent snow cover are not much valuable as grazing areas. In addition, in some parts of forest ecosystem where trees do not grow or are destroyed, the in-forest-meadows have grown which are partly or completely covered by forest.

Plant species occurring in steppe ecosystems
Steppe ecosystems show wide occurrence on the high mountainsides of Central Anatolia, Aegeanand Mediterranean regions and in the most part of Eastern Anatolia. The most prominent characteristic of steppe ecosystems is that the annual or multi-annual herbaceous plants (mostly members of wheat family) are dominant in these ecosystems. The fl oristic composition of steppe vegetation is quite rich with many endemic plants. The dominant plants of stepe vegetation are the feathergrass (Stipa sp.), the foxtail brome (Bromus sp., Astragalus sp.), the Lebanon acantholepis (Acantholimon sp.), the sainfoin (Onobrychis sp.) and the sage (Salvia sp.). Since the steppe vegetation of Turkey grows as secondary vegetation, except for the steppe vegetation of the area surrounding Tuz Lake, due to forest desruction, it has many sparse shrub and tree species. The bear’s plum (Prunus sp.), the Lebanon barberry (Berberis sp.), the brom almond (Amygdalus sp.), the Syrian pear (Pyrus sp.), the gerland thorn (Paliurus spina-christii), the dog rose (Rosa sp.) and the hawthorn (Crataegus sp.) are the shrub and tree species mostly occurring in steppe areas.

The steppe ecosystem of Turkey is generally divided into two categories as the plain steppe and

the mountain steppe based on the topographical structure of the area where it occurs.
Plain steps are found in fl at or less-inclined areas with 800 to 1200m altitude. Its characteristic plants are halophilics around the Tuz Lake, and the members of Chenopodiaceae, Juncaceae and Cyperaceae families, as well as the wild rue (Peganum harmala), the shrubby wormwood (Artemisia sp.), the thyme (Thymus sp.) and the sage (Salvia sp.).

Plain steppes have numerous sub-ecosystems. Halophytic steppes, marl steppe habitats, gypsium steppe ecosystem, tuff habitats and antigorite steppe habitats are among the signifi cant subecosystems of plain steppes. Each sub-ecosystem has specifi c endemic species. Halophytic steppes are mainly found in the area surrounding the Tuz Lake, in particular, and around the Seyfe Lake in Kırşehir, Sultan Reed in Kayseri, Burdur Lake and Acıgöl Lake in Afyon. Halophilic endemic plants contain the endangered plant species of Saponaria halophila, Limonium tamaricoides, Asparagus lycaonicus, Kalidiopsis wagenitzii and Silene salsuginea, as well.

The sub-ecosystem of marl steppe habitat of plain steppe ecoystem is mainly found in low altitude areas in and around Central Anatolia. This steppe ecosystem has been continuously decreasing due to anthropogenical pressures and is turned into a farmland. The ecosystem has a very rich fl oristic composition.

Gypsium steppe ecosystem is mainly found around Çankırı, Sivas, Beypazarı-Ankara and İliç- Erzincan. Although this ecosystem is not rich in fl oristic composition, it shows high endemism. The endemic plants of gypsium habitat which have a limited ecological tolerance have very restricted populations.

In Central Anatolia, there are tuff-habitats formed after various geological events and these cover large areas around Ürgüp and Göreme and in Ereğli and Karapınar plains. These habitats which have almost no inclination at all are considered a part of fl at plain steppe ecosystem.

Serpentine steppe habitats are seen over antigorite parent rocks around Sivas, Erzincan and Kırıkkale but these are less in quantity. The endemic plants of antigorite habitat vary from one

region to the other. While the endemics of Cochleria sempervivum, Acantholimon calvertii,

Arenaria pseudoacantholimon, Campanula ptarmicifolia are found around Erzincan, the endemics

of Achillea spikorensis, Atraphaxis grandifl ora, Cousinia sivasica, Physoptychis haussknechtii,

Salvia vermifolia and Silene ruscifolia occur in Sivas.

Generally, mountain steppes show wide occurrence between 1300 and 2000m altitudes. This ecosystem, which is above the forest limit, has certain characteristic plants of cushion-formed thorned milk-vetch (Astragalus sp.), horned sainfoin (Onobrychis cornuta), Acantholimon sp. and herbaceous-formed Asdphodeline sp and thyme (Thymus sp.) species.

The fl oristic composition of the Eastern Anatolia mountain steppe slightly differs from that of mountain steppes in other regions. The ferula communis species such as Ferula sp. and Prangos sp. are more dominant in the Eastern Anatolia Region.

In the high places of Eastern Black Sea and the north and northeastern parts of Eastern Anatolia, subalpine and alpine meadows are widespread. Subalpine and alpine meadows differ from steppe because the former incur more rainfall and have a shorter arid period than the latter. Gramineae, Ranunculaceae and Geraniaceae, which need humidity, are commonly found in subalpine and alpine meadows. Although most of the species that make up steppe vegetation dry up in summer months, subalpine and alpine meadows are not dried up.
In Turkey, mountain steppe is quite widespread. As endemic plants are generally concentrated on high mountains, almost every mountain has endemic plants, which often occur in the highmountain-steppe habitat.

Protected/Endangered Plant Species and the State of Endemism

Steppe fl ora is very rich in species diversity and it has very high endemism rate. In Turkey, steppe habitat is most widespread in the Central and Eastern Anatolia Regions. Both regions are in the ranian-Turanian phytogeography. With 1.300 endemic species, the Iranian-Turanian phytogeography ranks 
fi rst among the phytogeographies of Turkey in terms of endemism. This shows the utmost importance steppe ecosystems have for endemism. In particular, in the highmountain- steppe areas, the endemic rate reaches up to 25 to 40%. Almost 70 to 80% of the plants growing in certain special steppe habitats are endemic. Both the gypsious and antigorite areas of Sivas and the gypsious areas around the Lake Tuz and in Çankırı show the highest endemism rates. Despite the rich species diversifi cation and high endemism rates of steppe habitats, as demonstrated above, no steppe ecosystem at all enjoy effective conservation. The area surrounding the Lake Tuz is as a Special Environmental Conversation Zone. 
However, since the habitats of plant species like Kalidiopsis wagenitzii, Silene salsuginea and Asparagus lycaonicus, which have narrow occurrence and are found only in the Lake Tuz, have been destroyed day by day, these species are under the threat of extinction. Gypsophila germanicopolitana, which is known to have lived in the gypsious areas of Çankırı, have not been found recently despite

special efforts made to fi nd it in the area.

Wild animal species living in both agricultural and steppe ecosystems
Both agricultural lands and steppes are rich in fauna, as they are in fl ora. Being a bridge between the three continents and, owing to its climate, topography and different ecological environments, Turkey is one of the important countries in the world in terms of endemism. It was a home to animals migrated from north during the ice age and became a habitat for those migrating from south when the glaciers narrowed. In addition to its natural fl ora and fauna, certain species were introduced into Turkey. In fact, although Turkey is on the palaearctic belt zoo-geographically, it is a home to many species of African-Ethiopian, Iranian-Caspian, Eastern Asia, and from Angora in Central Asia.

Obviously, insects are the primary organisms that form the steppe fauna. However, as there is not much healthy data on insect categories, no information is given on insects that characterize steppe ecosystem on species basis. Nevertheless, steppe ecosystems are very rich in faunistic terms as they are in fl oristic terms and are a home to numerous endemic insect species.

Genetic Biological Diversity

Turkey stands as a centre of genetic diversity of cereals like wheat and barley, fruit trees, and leguminous crops. The steppe ecosystem of Turkey is probably the most important of all the ecosystems in the country, being a home to the wild relatives of the above species, and from economical and genetic resource aspects due to the fact that most of the cultivated crops are

derivated from wild species.

Turkey’s fl oristic richness provides a signifi cant source for the various uses of plants. Seemingly

backing this, several plants in Turkey’s fl ora are used for various purposes. These categories of plants can be included in such plants: fi eld crops (poaceae, leguminous crops, industrial crops, fodder crops); horticultural crops (vegetables and fruits, ornamental plants); medical and aromatic plant species; and forest plant species. Turkey has the genetic resources of the wild and the transition forms of many farmed crops.

Institutional Structure and Capacity
The Ministry of Agriculture and Rural Affairs has the primary authority and responsibility for farmlands and steppe ecosystems. Being the main affi liates of the Ministry of Agriculture and Rural Affairs, the Directorate General of Agricultural Researches, Directorate General of Agricultural Production and Development, and Directorate General of Protection and Control have the institutional capacity which contributes to researching, development and conservation of agricultural biological diversity. Also, there are 24 Agricultural Enterprises Directorates operating under the Directorate General of Agricultural Enterprises, an associated body of the Ministry. These are enterprises engaged in crops and stock farming, in particular the farming of seeds and breeding animals. 64 research institutes operate under the Directorate General of Agricultural Researches. The main institutes responsible for the conservation and management of genetic diversity (generally ex-situ conservation) are the Aegean Agricultural Research Institute (ETAE) and the Research Institute for Field Crops. The ETAE cooperates and coordinates with the Field Crops Research Institute and other basin and thematic research institutes, in particular, the studies concerning the conservation of plants genetic diversity. The National Gene Bank and herbarium are established within the ETAE. The Geographical Information System of the Field Crops Research Institute provides effective management of natural resources. 
In addition, with around 30 thousand insect species, the Plant Conservation Museum of the Research Institute for Agricultural Combat in Ankara is engaged with the work of demonstrating Turkey’s species diversity. Both the Directorate General of Agricultural Production and Development and the

Directorate General of Protection and Control contribute to the conservation and sustainable use of agricultural biological diversity and steppe areas. This is achieved by the protection and rehabilitation of pastures and meadows, a work of the former, and by the reduction of agricultural pollution and support of environment-friendly agricultural activities, a work of the latter.
Gaps and Needs
Having regard to Turkey’s plant genetic diversity, the In-situ Conservation of Plant Genetic Diversity National Plan was adopted in 1998. The plan establishes legal, institutional and financial requirements for the in-situ conservation of the species that are important for agriculture, food, economy and culture (www.bcs.gov.tr). However, an effective system has not been developed for the in-situ conservation of agricultural genetic diversity due to gaps in the legislation and to insuffi cient infrastructure. There is a need for strengthening the infrastructure for ex-situ conservation.

Despite having rich agricultural genetic resources and other medical and aromatic plant genetic

resources which offer a very important economical potential, Turkey can use the least of its current potential in improvement, cultivation and production due to insuffi cient fi nancial resources and to gaps in the conservation programme. Another aspect of this is the lack of legal and institutional mechanisms that will reexport to Turkey the benefi ts the other countries gain from the Turkish genetic resources.

Most of the endemic plants with narrow occurrence in steppe ecosystems fall into Critically Endangered (CR) category. Also, as read from the Red Book of Turkey’s Plants, the habitat of the most of extinct plants was steppes. However, there is a legislative gap regarding the designation of conservation zone in steppe ecosystems. First of all, there is the need for the identifi cation of the would-be zones of conservation from those which represent best each subhabitat based on the current studies on the steppe ecosystems with different sub-habitats, and for removing legal and institutional gaps for the design of management plants related to those zones. In addition to these studies, it should be identifi ed how many of the species that have to be conserved on steppe ecosystems are under conservation and whether there is a need for new conservation areas, in the light of scientific data.

On the other hand, some cereals species have gradually become restricted to the narrow farming areas, and therefore they serve no more as a statistics input. Among these species are: the canary grass (Phalaris canariensis); the millet of Milo variety (Sorghum bicolor Moench); Sorghum saccharatum; Panicum miliaceum; and Seteria italica. For the future usage for special ecological and consumption purposes, the genetic resources of this and this kind of species must be protected.

The lack of comprehensive knowledge about the functions of agricultural ecosystems makes it diffi cult to achieve holistic conservation and sustainability objectives. For example, there are no suffi cient biological studies on pollinators. In particular, there is little, if not at all, study showing the relationship between natural species and pollinators. Similarly, the studies on soil biota are 

insufficient.

The identifi cation and diagnosis of the species specifi c to steppe ecosystems is a matter of specialization. There is a need to hire more technical staff members who are specialized at steppe ecosystems in the relevant institutions. Since these ecosystems bear importance in terms of genetic diversity, more importance must be attached to increasing the number of researchers of genetic resources and to the improvement of infrastructure and facilities for the research and conservation of genetic diversity.

http://www.tagem.gov.tr/index2.php?option=com_wrapper&view=wrapper&Itemid=66&lang=tr

http://www.cbd.gov.tr 

