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FOOD SECURİTY AND ITS IMPORTANCE 
Food security was defined in The World Food Summit of 1996 as existing “when all people at all times have access to sufficient, safe, nutritious food to maintain a healthy and active life” (FAO, 1996). It is also stressed that each nation should adopt plans, actions pursuant with their country conditions and involving regional and international cooparation to secure the food. Goverments are responsible to provide suitable environment for private and public bodies to produce and provide enough food for all. However, food security are getting more and more important since many factors are threatening food security. World population was 3 billion in 1960, today 6 bil. and it is anticipated to be 9 bil. by 2050 (FAO, 2009). While 49% of the World population lives in urban area today, it is estimated that 70% of it is going to be urbanized and many people are going to be shifted from producer to consumer side by the year 2050. Today, everyday around 950 million people, one seventh of the world population, are going to bed hungry. Climate change and global warming have already start to effect food security (FAO, 2012). Some parts of the world is going to be warmer and drier, drought while some parts is going to be suffer from erratic precipitations and floods. Addition, energy prices, crises and bioenergy production are among the most important factors affecting food supply (FAO, 2009). Increase in energy prices is resulting in increase in fertilizer prices and consequently food prizes and supply. Nutrition transition from crops to meat is getting increase with the income increase of people. However, the production of one kg meat needs three kg grain consumption. Agricultural product markets have been affected by energy prices, shocks, crises and speculations when compared pas crises. Volatility of market prices is also another thread on food security (FAO, 2008).

Addition soil and water, biodiversity and genetic resources play key roles ensuring world food security. Biological diversity covers numerous plants that feed and heal people, many crop varieties and aquatic species with specific nutritional characteristics, livestock species adapted to harsh environments, insects that pollinate crops and microorganisms that regenerate agricultural soils. Conserving and using biodiversity sustainable is key to feeding the malnourished people in developing countries. Especially, agricultural biodiversity is critical for food security throughout the world. At species and farming system levels, biodiversity provides valuable ecosystem services and functions for agricultural production to stop erosion of agro-biodiversity and for effective conservation and enhance of it. 

Biodiversity, important for agriculture and food production, is threatened by urbanization, deforestation, pollution and the conversion of wetlands. Due to agricultural modernization, changes in diets and population density, humankind increasingly depends on a reduced amount of agricultural biological diversity for its food supplies.

As highlighted during the World Summit on Food Security, the issue of investments in agriculture should be directed more consistently towards sustainability, by increasing and supporting sustainable agricultural production and productivity, through development and implementation of practices aimed at conservation and improved use of the natural resources, protection of the environment, and enhanced use of ecosystem services. This recognition of the importance of ecosystem services for agriculture constitutes a clear entry point for recognizing the specific input of biodiversity for food and agriculture to ecosystem function and to the certainty the continued ability of agricultural systems to providing food security in the face of global changes.

Programs and activities that contribute to or support the enhanced use of biodiversity for food and agriculture are being implemented by international and national initiatives, agencies and organizations. 
World Food Security is one of the most important subjected human being faced and more are going to be faced. 
World was faced with economic and food crises in 2007. Drought threatened many grain producer countries in that year and some of them announced they were not able to export grain. After that food crises deepened and prices become very volatile and raised. Consequently, all those affected food security in each country. Following those years, D-8 countries decided to establish seed bank to ensure food security in their countries during the D-8 Ministers of Agriculture Meeting on Food Security in Kuala Lumpur, Malaysia on 25th-27th February 2009. It is also agreed that the activities for the establishment of D-8 Seed Bank would be leaded by Turkey in collaboration with Iran. Eight crops important for food security of d-8 countries (wheat, rice, corn, potato, sunflower, canola, soybean and cassava) were decided to be considered for seed bank. Pursuant to the Ministrial Meeting of 2009, three workshops were held to draw a route to realize the establishment of the seed bank. The first meeting was held 21-24 July-2009 in International Agricultural Research and Training Centre, Menemen, Izmir, Turkey. The Second Meeting of the D-8 Working Group on Seed Bank was convened on 16 May 2011 in Tehran, Islamic Republic of Iran. The third meeting was held in International Agricultural Research and Training Centre, Menemen-Izmir, Turkey on 03-04 July 2012. Participants tried to develop seed bank proposal for eight selected crops the meetings. Turkey was assigned to prepare proposal with collaboration of Iran. During the third meeting on 3-4 July 2012 in Izmir, Turkey, working group reached on an agreement that Turkey should prepare a implementation project as a model. The project should be prepared for three of eight selected crops, wheat, rice and corn as model. Then, other member countries would follow up the template to complete the project for their countries to make alive national level seed bank. After implementing the seed bank project for three crops, in case of success, it will be extended for remaining five crops. After completing seed banks at national level, seed bank will be considered first at regional and later d-8 level.
Consequently, inputs, outputs and outcomes of the project can be summarized as below;

INPUTS

· Capital to construct national level seed bank in each country,

· Seeds of wheat, corn and rice in the seed banks,

· Necessarily machinery and tools to maintain the seed banks,

· Labor for the seed banks

OUTPUTS

· National level seed bank in each country,

· Wheat, corn and rice seeds ready in case of disaster, calamity, epidemics, etc.,

· Experienced staff and labour in maintaining seed bank,

· Having experience as a model and to expand the seed bank to regional and d-8 level.

OUTCOMES

· Contributing alleviation food security within and among d-8 countries,

· Elaborating the level of collaboration and cooperation among d-8 countries,

· Leading pursuant among d-8 countries legislations related to seed issue,

· Being model for seed bank concept to countries other than d-8.


Before presenting the details, costs and administration of d-8 seed banks, it would be better to give some general information of d-8 countries.

GENERAL INFORMATION OF D-8 COUNTRIES

TURKEY
General Data

Turkey is located between latitudes 360-420 North and longitudes 260- 450 East on the continents of Asia and Europe, surrounded on the north by the Black Sea, on the west by the Aegean Sea and on the south by the Mediterranean. Bulgaria and Greece on the west, Georgia, Armenia, Azerbaijan and Iran on the east, Iraq and Syria on the south are neighbors of the country. Total surface area is 780,576 km2. The country presents seven geopolitical regions: Mediterranean, Aegean, Central Anatolia, South East Anatolia, East Anatolia, Black sea and Marmara. The annual average rainfall in Turkey is about 640 mm. However, rainfall varies according to years, regions and seasons. The distribution of total annual rainfall between the different regions varies from 200 mm to 3,000 mm.

Turkey’s population is about 74 million (Table 1). Turkey is a country with a young population; 26.4% of its population is under 15 years old and 7% is above 65 years old. The rate of literacy is %88.1. National income per capita reached about $10.000 in 2010. The arithmetical population density is 93 persons per km2. However, since the population is not evenly distributed across the country, density is greater in areas suitable for agriculture, in industrialized regions and in some coastal provinces with easy access, and lower in the internal parts of the country and in mountainous areas. The levels of education and income display features similar to the distribution of population.

Table 1. General information of Turkey*.

	Basic 

Indicators
	Total
	Agriculture
	Agriculture share 

	
	
	2010
	(%)

	Population (Million)
	73,7
	17,5
	23,7

	Employment (Million)
	22,6
	17,5
	25,2 

	GDP (Billion $)
	772,3
	64,8
	8,4 

	Per Capita Income ($)
	10.444
	3.565
	35,4 

	Import (Billion $)
	239,0
	16,4
	6,9 

	Export (Billion $)
	134,6
	20,0
	15,5


*(TURKSTAT, 2011)
Agricultural sector accounts 8.4 % of GDP, industry for % 25 and service for %65. Despite its low share in GDP, the agricultural sector employs 25.2 % of the actively working population, this ratio is more than %50 in rural areas, and it is the sector with the lowest income per capita. In Turkey, about 75 % of the population lives in urban and 25 % in the rural areas. 

Although the agricultural sector, which has been the main component of the economy for many years in the past, has witnessed a steady fall in its share in GDP over the periods, it is still an important source of economic activity compared with other sectors, providing 61.4 % of employment in rural areas. In this context, the agricultural sector remains the basic driving force in rural development efforts as well as being an important element of overall national development. In addition, agriculture is not only an economic activity as such but also a social process of regional, cultural and ecological importance. 

Genetic Resources 

Turkey is the meeting place of three phytogeographical regions: Euro-Siberian, Mediterranean and lrano-Turanian. Different climatic and ecological conditions result in rich biological diversity. There are around 12.000 plant taxa and 4.000 of them are endemics. Turkey is one of the centre of origin of some cultivated plants like Linum, Allium spp., Hordeum, Secale, Triticum, Avena, Cicer, Lens, Pisum, Vitis, Amygdalus, Prunus spp., Beta etc. The potential of plant diversity of Turkey was determined and recognized by the well known plant explorers who worked in Turkey and found the richest diversity of some cultivated plants, their wild and weed relatives and other wild plant species, than elsewhere. Turkey is described as microcentres for Amygdalus spp., Cucumis melo, C. sativus, Cucurbita mosnata, C. pepo. Lens culinaris, Lupinusspp., Malus spp., Medicago Pista sativa, other annual Medicago spp., Onobrychis viciifolia, Phaseolus vulgaris, Pistachio spp., Prunus spp., Pyrus spp., Trifolium spp., Vicia faba, Vitis vinifera and Zea mays (Karagoz et al., 2010; Tan, 2010). 
Landraces are found in the areas where crop species first arose through domestication. Turkey also lies within the broad region of domestication of crops. Therefore, there are highly variable domesticated crops as well as landraces with unique characteristics in Turkey. But adoption of new crop cultivars, nitrogenous fertilizer, and increasing commercialization in agriculture has reduced the area of local crop production. While high yielding modern cultivars predominate, the local landraces are still cultivated in some of the regions (Tan, 2009).  

Four factors affect the farmers, even modem farmers, to keep their landraces or traditional crops (Tan, 2009; Maxted et al., 2012).  

1.  Fragmentation of land holdings allows farmers to manage several fields and to keep local landraces. 
2.  Marginal agronomic conditions, especially steep slopes and heterogenous soils of mountain agriculture, make local landraces competitive with improved cultivars, at least in part of the farming system. 
3.  Economic isolation creates market imperfections and lessens the competitive advantages of improved cultivars. 
4.  Cultural identity and preference for diversity lead farmers to keep local landraces. 
Agriculture 

Agriculture keeps its importance in national economy, since Turkey is still agricultural country due to its economical structure. Turkey is the first ranked country in the Europe and seventh in the World for agricultural revenue. The total amount of arable land is about 25 million hectares. The main farming systems are dry and irrigated farming. Irrigable land is 12.5 million hectares of arable land. The total irrigated area is about 5.2 million hectares at the moment (Table 2). 

Table 2. Use of agricultural land of Turkey*.

	Use of land
	
	Size 

Mill. Ha

	Forest
	
	21

	Agricultural land 
	
	24.5

	
	Field crops
	17.3

	
	Horticultural crops
	3.2

	
	Follow area
	4.0

	Pasture land
	
	12.4

	Irrigated area
	
	5.2


*(TURKSTAT, 2011).
Most land is used for field crops production. Wheat, barley, maize are prominent crops among field crops (Table 3). Although horticultural crops occupies less land for production, their econimical value is important for Turkey. Especially vegetables and fruits are important export items for the country.
Table 3. Productions of main agricultural crops in Turkey.
	Crops
	Production (million tons)

	Wheat 
	21.800 

	Barley 
	7.600

	Corn 
	4.200

	Rice 
	900

	Cicer 
	487

	Dry beans
	200

	Lentil
	300

	Sugar beet
	16.126

	Cotton 
	2.580

	Sunflower 
	1.335

	Potato 
	4.613

	Vegetables
	27

	Fruits
	2.5


Gene Banks 
The plant genetic resources activities were started by the establishment of Crop Research and Introduction Centre (CRIC) in Izmir (Recent name of the institute is Aegean Agricultural Research Institute, AARI). The UN/FAO and Turkish Government Agreed to set up CRIC by the UN Special Fund to assemble and study on plant genetic resources in Turkey. An agreement signed between Turkish Government and UNSF/FAO in 1963 and terminated in 1973. The institute continued its functions after the termination in all respect. The centre, before the establishment of National Plant Genetic Resources Research Project participated the regional project in SW Asia supported by the Swedish International Development Agency (TF/REM/5-SWE) and by IBPGR (TF/REM/031). Because of the importance of Turkey for plant genetic resources, the plant genetic resources activities were reorganized in 1976 within the framework of National Plant Genetic Resources Research Project (NPGRRP). AARI has then become National Project Coordination Institute. Department of Plant Genetic Resources is responsible for the coordination of activities. The objective of national program is the exploration, collection, conservation (both ex situ and in situ), evaluation and use of existing plant genetic resources and plant diversity including mushrooms of Turkey for today and future (Tan and Tan 2002; Tan et al., 2003; Tan, 2010).  

The ex situ conservation is implemented both for generative and vegetative collections which are preserved in seed gene bank and field gene banks, respectively. Genetic resources conservation program has been conducted since 1964 and National Seed Gene Bank was established with international standards in 1972 at AARI. The national collection contains the landraces, wild and weedy relatives (both for seed and vegetative collections), other wild species which are especially economically important (medicinal, aromatic, ornamentals etc.) and endemic plant species. The main users of the material are the plant breeders and researchers both from Turkey and abroad. The collecting activities are planned by given the priority to the region and/or plant species under threat or to the plant species interested by other national programs. Most of the collection kept in the gene banks is the representative of the existing variation of populations found in their growing site or where they are collected.  

Since Turkey gives importance the conservation and use of genetic resources, Turkish Ministry of Food, Agriculture and Livestock (MFAL) has opened the second gene bank in Ankara called “Turkish Gene Bank” in 2010 for mainly the safe duplicates of National collections at National Gene Bank. Two gene banks will duplicate their accessions in the near future for safety. Today, total 85.000 accessions from about 3200 species are kept in the both gene bank (Table 4). The storage capacity of the gene banks is sufficient for the future needs. 

Table 4. Number of species and number of accessions at gene banks in Turkey.
	Plant Groups 
	Number of species 
	Number of accessions 

	Cereals 
	144
	28773

	Industrial crops 
	40
	7443

	Vegetables 
	97
	8274

	Ornamental plants 
	230
	1216

	Forages and fodder crops 
	484
	8143

	Food legumes 
	39
	8544

	Medicinal and aromatic plants 
	220
	1769

	Endemic species 
	1300
	3802

	Other species (including species utilized as vegetables) 
	585
	970

	Safe duplication
	75
	17687

	TOTAL 
	3214
	86621 


The plant species those have recalcitrant seeds or not possible to conserve them in seed bank need to be conserved in field gene banks. About 7000 vegetative propagated material from 100 species, mainly fruit genetic resources are conserved in field gene banks at 15 national research institutes/stations of MFAL in Turkey (Table 5). 

Table 5. Number of accessions at Field Gene Banks.
	Vejetatif Materyal 
	Number of accessions 

	Olive 
	204

	Grapes 
	1494

	Apple 
	724

	Pear 
	622

	Cherry 
	251

	Cornelian cherry 
	38

	Sour cherry 
	214

	Peach and nectarine 
	70

	Walnut 
	101

	Chestnut 
	65

	Citrus 
	626

	Persimmon 
	82

	Fig 
	250

	Loquat 
	45

	Pekan 
	24

	Apricot 
	291

	Quince 
	78

	Pomegranate 
	187

	Plums 
	357

	Avocado 
	35

	Hazelnut 
	504

	Strawberry 
	71

	Berries 
	68

	Pistachio 
	44

	Almond 
	223

	Other fruits 
	2

	Mint 
	100

	Garlic 
	169

	TOTAL 
	6939 


Information and importance of three selected crops, wheat, rice, corn for Turkey and Food Security 
As mentioned before three crops, wheat, corn and rice, were selected as model plants for d-8 seed bank. Among them, wheat is the most important and staple crop for food security of Turkey. Turkey is one of the biggest wheat producers ranking mainly 10th in the World and it is self-sufficient for wheat production and consumption. People get 50% of daily calories from bread made of wheat flour. Wheat occupies almost half of the agricultural land allocated to field crops. Although harvested area was 8.06 Mill. ha and production 21.8 Mill. Mton in 2011, production ranges mainly 18-22 Mill. Mton depending on the year of climatic conditions (Table 6).
Corn is very important especially for poultry and dairy industry as feed source. Turkey is more than 80% self sufficient for corn. Production has increased around 100% from 2 Mill. Mton to 4.2 Mill. Mton last ten years (Table 6). The harvested area and production of corn were 0.58 Mill. ha and 4.2 Mill. M ton, respectively in 2011.
Rice is another important crop for food security. Turkey was used to be one of the rice importer countries till last ten years. However, rice production has increased from 0.3 Mill. Mton to 0.9 Mill. Mton within last ten years (Table 6). The country is still importing some amount of rice; however, it is more than 90% self sufficient. 

Table 6. Harvested area, yield and production of the selected crops in Turkey in 2011*.

	Product
	Harvested area
	Yield
	Production

	
	Mill. Ha
	Kg.ha-1
	Mill. Mton

	Wheat
	8.06
	2.703
	21.8

	Corn
	0.58
	7.170
	4.2

	Rice
	0.099
	9.060
	0.9


*(TURKSTAT, 2011).
The yearly certified seed needs of Turkey for wheat, corn and rice are around 540.000 Mton, 11.840 Mton and 9.675 Mton, respectively, as considering regeneration periods between 1-3 years (Table 7). 
Table 7. Certified seed need and production and in Turkey.

	 
	Certificated seed need (CSN)
	Seeding rate 
	Regenaration period 
	Certificated seed production 
	Anticipated farmer's seed production rate

	 
	Mton.year-1
	kg.ha-1
	Year
	Mton.year-1
	%

	Wheat
	540.000
	200
	3
	315.676
	42

	Corn
	11.840
	20
	1
	35.234
	-198

	Rice
	9.675
	20
	2
	5.521
	43


It was decided during third workshop of d-8 seed bank that 2% of the certified seed needs should be stored in d-8 seed banks to make them ready for farmers in case of calamity, disaster or epidemic to contribute ensuring food security for d-8 countries. In this respect, there is a seed bank need to store 11.230,3 Mton seeds of wheat, corn and rice for Turkey (Table 8).
Table 8. Construction and operational cost of d-8 seed bank.

	
	Certificated 

seed need (CSN)
	Seed bank seed

	
	Mton.year-1
	2% of CSN (Mton)

	Wheat
	540.000
	10.800

	Corn
	11.840
	236,8

	Rice
	9.675
	193,5

	Total
	561.515
	11.230,3


The characteristics of the seeds to be stored in gene banks are important. Almost 75% of the wheat grown in Turkey is winter wheat; the rest is spring or facultative. Corn is from different maturation groups ranging from 500 to 700. Rice is from Oryza japonica. All those characteristics of seeds should be considered for planning seeds to be stored in d-8 seed banks.
Size and cost of d-8 seed bank in Turkey
Constraction Cost

As calculated above the certificated seed need of Turkey for Turkish D-8 Seed Bank is 11.230,3 Mtons. Therefore, we planned the seed bank for 12.000 Mtons to store wheat, maize and rice.

The ideal seed storing sack height for 50 Kg seed sacks of wheat, rice or maize is six sack over by over. Two shelves, carrying six sacks over by over and two side by side on each shelve, reaching to 5m height is planned inside the seed bank. The reason for putting the only two sacks side by side on the shelves is to ease getting seed samples for analysis when needed. The size of a sack is 55x95 cm.

The banks will be consisting of 1.000 Mton capacity rooms meaning 20.000 seed sacks will be stored in each room. The space between the shelves will be 2m and forklift or elevator reaching the highest point 5m will be operate easily in that space.. 

The space between shelves and wall will be around 50-100 cm.

Considering all data given above, we will need 1680m2 seed bank room for 20.000 sacks weighing 1.000 Mton. Therefore, Turkish D-8 Seed Bank will be 20.160 m2 consist of 12 rooms sized 24mx70m each.

The rooms will have temperature and humidity control. Temperature and relative humidity will not exceed to 15C and 60%, respectively to keep the seed germination high. 

The unit square meter construction price is 264 USD for those kinds of cold storage buildings classified as 3-A according to Turkish Ministry of Environment and Urbanization legislation (1USD = 1.800 Turkish Lira).

Therefore the cost of the Turkish Seed Bank with 12.000 Mtons capacity will be calculated as 20.160 m2 x 264 USD/m2 = 5,322.240 USD.

The cost shelves are expected around 5% of the bank construction cost. Therefore, shelves cost around 266.112 USD.

The cost of recreation and roads is expected around 7% of the bank construction cost. Therefore, they cost around 372.557 USD.

The prices include the cost of room and bathroom for staff next to the bank.

The cost of forklift and some other tools is expected around 60.000 USD.

Therefore the total construction cost of D-8 Seed Bank is 6,020.909 USD.

The land price is not included in the seed bank construction cost calculation. The land needed by seed bank will be provided on a state land by each country. 

Operational Cost

Expected yearly operational cost for staff expenses is as follows:

Table 9. Seed bank staff cost.

	1 expert
	1x2.778 USD
	=
	2.778 USD

	1 Technician
	1x2.222 USD
	=
	2.222 USD

	4 Security guard
	4x1.111 USD
	=
	4.444 USD

	4 workers
	4x1.111 USD
	
	4.444 USD

	Total personel cost in a month
	
	=
	13.888 USD

	Total personel cost in a year
	12x13.888USD
	=
	166.666 USD


Expected yearly cost for water and electricity is around 85.000 USD.
Although the seed bank will have temperature and humidity control, stored seeds will need to be replaced with new in every five years period due to inevitable germination loss and better new registered varieties.

Therefore, the cost of the seeds to be stored is expected as follows:

Table 10. The cost of the seeds to be stored in Turkish D-8 Seed Bank.

	Product
	Volume

(Mton)
	Unit price

(USD/Mton)
	Total price

USD

	Wheat
	10.800
	667
	7,203.600

	Corn
	236.8
	8890
	2,105.152

	Rice
	193.5
	890
	172.215

	Grand Total
	
	
	9,480.967


Total estimated cost of the seeds to be stored in the gene bank is 9,480.967 USD. Seeds are to be expected replacement with new ones at least every five years. That means the seed bank will need around 10.000 USD more operational cost addition to yearly operational cost.

Therefore total cost will be estimated as follows;

Table 11. Construction, yearly operational and total cost of Turkish D-8 Seed Bank*.

	Cost type
	Details of cost
	Cost USD

	Construction cost
	Building cost
	5,322.240

	
	Shelves
	266.112

	
	Recreation and roads
	372.557

	
	Forklift and tools
	60.000

	Sub total
	
	6,020.909

	Yearly operational cost
	Personnel cost
	166.666

	
	Water and electricity
	85.000

	Sub total
	
	251.666

	Once in a five years
	Seeds of wheat, corn and rice
	9,480.967

	Sub total
	
	9,732.633

	Grand Total
	
	15,753.542


*The land price is not included in the seed bank construction cost calculation. The land needed by seed bank will be provided on a state land by each country. Seed cost of 9,480.967 USD will be needed probably every five year when seeds germination rate drop below 80%.
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ADMINISTRATION
D-8 seed banks are operated by board appointed by Ministry of Agriculture in each county. Board is consists of five people. They decides whether to distribute the seed in case of disaster, calamity, epidemics, drought etc., amount of seed subjected to distribution and farmers eligible to benefit from seed distributions. Each country prepares and release necessary regulations for working principles of their boards.

The seed distribution among D-8 countries is decided by an international board. International board consists of eight people, one person from each d-8 countries. Board selects its chair and co-chair for two years and board convenes with majority and takes its decisions by majority of convened members. In case of equality, the vote of the chair is counted two votes. Transportations and other costs of the seeds delivered at international level form one country to another are paid by seed receiving country. 

The properties of the seeds are very important in d-8 seed banks. Seeds should be;

· certified pursuant with UPOV criteria,

· not treated with any fungicide, pesticides or chemicals since they will be used as food upon lost their germination capabilities. Necessary chemicals should be attached to seed bag in another bag and if seeds used for production, farmers should mix chemicals with seed.
· pursuant with needs of the countries such as winter/spring wheat, indica/japonica rice, maturation groups of the maize,

· tested according to International Seed Testing Association (ISTA) rules to assess germination rates every year and they will be replaced with new seed lots when their germination rates drop below 80%. Old ones should be delivered as food to the people or public institutions decided by national boards, at their own cost or free of charge. Subject should be discussed at d-8 level,
· large adaptive to the perspective areas subjected to the seed distribution.

SIZES AND COSTS OF D-8 SEED BANKS 
Table 12. The sizes, construction, operational and seed costs of national level seed banks of d-8 seed banks.
	Countries
	Size of seed bank
	Construction cost

USD
	Operational cost

USD
	Seed cost every five years

USD
	Total cost

USD

	Turkey
	70mx288mx5,5m
	6,020.909
	251.666
	9,480.967
	15,753.542

	Iran
	
	
	
	
	

	Bangladesh
	
	
	
	
	

	Egypt
	
	
	
	
	

	Indonesia
	
	
	
	
	

	Malaysia
	
	
	
	
	

	Nigeria
	
	
	
	
	

	Pakistan
	
	
	
	
	

	SUB TOTAL
	
	
	
	
	

	GRAND TOTAL
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ANNEX 1. Plan of D-8 Turkish Seed Bank.
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PLAN OF D-8 SEED BANK HAVING 12 STORAGE ROOMS
CAPACITY OF EACH ROOM 1000 M TONS AND SIZE 24 m X 70 m





ANNEX 2. SECTION OF D-8 SEED BANK
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SECTION OF TURKISH D-8 SEED BANK
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