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Introduction 

Modern Turkey, as we know it today, was founded in 1923 (United States CIA. 2007), It 

is a country with a diverse background of conquerors and residents; Hittites, ancient 

Greeks, Celts, Islamic sultans, and Romans all held occupancy in various parts of 

Turkey throughout history (fig 1.1). Today, Turkey still has a reputation for a blending of 

cultures, Turkey is part of the European Union, and is a bridge between Asia, Africa, 

and Europe, connecting three continents (fig 1.2).  

Fig 1.1. Roman Theater of Ephesus       Fig 1.2.   
Evidence of Roman occupation:       Turkey forms a bridge between continents 

￼ 
(United States CIA world database)             (United States CIA world database)        

According to the CIA world database, Turkey divides several major bodies of water; the 

Black Sea, between Bulgaria and Georgia, and the Aegean Sea and Mediterranean Sea, 

between Greece and Syria. According to geographical boundaries this hulking country 

(slightly larger than Texas), is considered part of the Middle East. The latitude is 39 N 

and longitude 35 E. The altitude ranges from 0 meters at the Mediterranean Sea to 

5,166 meters at Mount Ararat. The climate in Turkey is temperate, with hot, dry 

summers and mild, wet winters. The terrain includes the central plateau of Anatolia, 



narrow coastal plains, and several mountain ranges. The interior of the country 

experiences a more extreme climate than the exterior. (United States CIA. 2007). 

There are approximately 77 thousand inhabitants within Turkish borders. The life 

expectancy is about 72 years, and the most common age group is 15-64 years (about 

67% of the population), these demographic statistics are fairly consistent with those of a 

developing country (United States CIA. 2007). 

Economically, Turkey is becoming more industrially geared, however; 30% of the 

employment is still within the agricultural sector. Of the 26 million hectares of land area 

in Turkey 38% is considered arable (Nation’s Encyclopedia. 2010). This prevalence of 

arable land has led to Turkey being an agricultural powerhouse. Worldwide, Turkey is 

ranked number 1 in production of 4 different crops; cherries, apricots, figs, and shelled 

hazelnuts (United Nations Food and Agricultural Organization. 2007). There are several 

other major agricultural commodities that make Turkey a major player in the world 

market, however; these will be covered in depth later in the production statistics section. 

Turkey, ranging from ancient to modern times, has been dependent on the agricultural 

sector; the country has enhanced its agricultural production enough to manage self 

sufficiency while still competing on a global scale with its exports. Taking account of 

Turkey's vast base of arable land, combined with a large variety of growing climates in 

which to raise several kinds of crops, it becomes apparent that the country's agricultural 

resources, the identity of sustainable practice, and the ways in which they are being 

used should be examined in depth. I chose to write about the sustainable crop 

production of Turkey because it is a rapidly developing country, which emulates many 

continents and serves as a bridge to other less developed countries.  



Culturally defining sustainability 

Sustainability is not yet completely defined in Turkey. Sustainability in Turkey is a work 

in progress; it is yet to be clearly supported by any large, cohesive policy movement, 

which is not to say that the governing body of Turkey is ignorant of sustainability. Turkey 

has implemented large programs utilizing international cooperation; the NEAP, GRO, 

and National Agenda 21, to list a few. The government displays a willingness to try new 

policies, yet those efforts remain disjointed in Turkey. The 1998 National Environmental 

Action Plan (NEAP) is an environmental strategy which utilizes sustainable 

development. As such, sustainable development and sustainability are never defined 

but are included in the policy objectives of the NEAP and similar plans. Some difficulties 

in defining sustainability in Turkey appear to be coming from the country's very own 

habit of integrating and mimicking other cultures, but then not concerting all of those 

mechanisms on a comprehensive strategy (Mazlum. 2010). 

Due to population pressure Turkey expanded its agricultural development to almost all 

bits of arable land. The Marshall Plan of 1948 allowed the import of large amounts of 

tractors, this allowed cultivation of marginal lands originally thought of as worthless (U.S. 

Library of Congress). Unfortunately, the increased production from the cultivation of new 

lands did not mean increased yield. In the 1970's land-use surveys conducted by the 

government found that nearly 1/5 of those cultivated lands should have been used in 

some different manner in order to achieve maximum long term production efficiency, the 

country still is dealing with this unsustainable land use. 



Following a western line of thought, Turkey equates a country's healthy development to 

sustainable economic development according to Department of International 

Researcher of Japan, Hideki Maruyuma. The idea of economic growth as the primary 

means to sustainability is a western, capitalistic line of thought. To obtain a sustainable 

society, Turkey's focus may need more balance between several aspects of 

development including, human, social, and economic capital. A major source of social 

capital already inherent in Turkish culture comes from a concept known as imece; a 

form of collaborative work in which each member of a group helps each other in order to 

ensure that each group member's task is finished to satisfaction (Maruyuma. 2008). 

Imece is not a widely known dictionary term; it is instead, ingrained in the Turkish 

culture, particularly in the rural farming community. Vakif is another Turkish cultural term, 

specifically relating to the Muslim deity of charity and reciprocity, "it is a system of giving 

and returning that creates "bridges" between groups to achieve the public good," 

(Marayuma. 2008) 

The terms introduced imply that Turkey already has a system of social capital within its 

culture guiding it toward sustainable development. Perhaps Turkey already has its' own 

unique definition of sustainability created by several generations of tradition. 

Sustainability in Turkey is still hazily defined, however; as part of the European Union 

they are the recipients of some societal ideas of new sustainability practices. These 

practices could be combined with already existent cultural ideas, such as, Imece and 

Vakif, instead of eclipsing them.        

Historic Production Practices 



In 1981, the Turkish government encouraged double cropping (two or more crops in the 

same area during the same growing season), and planting feed crops in fallow fields. 

Broad land use reform has proven difficult, due to the amount of subsistence farmers 

cut off from markets of alternative crops and from integration of effective mechanized 

crop technology (Metz H. 1995). Despite issues with appropriate crop to site selection 

and fragmented farm lands Turkey has such a vast array of agricultural products that it 

would be too extensive to present all of the means by which they are produced (fig 1.4), 

instead, the focus will remain on several unique commodities in which Turkey 

dominates world market production.  

 An important tree nut is 

hazelnut (Corylus 

colurna L.). Turkey 

produces so much of 

this crop that the world 

market parallels 

Turkey's fluctuations in 

production. Turkey 

accounts for- 

 

 
Fig 1.3. Crop areas of Turkey (www.lib.utexas.edu) 

 
 
 

Approximately 70% of the world’s hazelnut production. One reason for the extreme 

production of this commodity is that the forests on the eastern side of Turkey were 

already filled with this fast-sprouting, shade grown tree. Hazelnut also provides the 

benefit of growing on steep slopes where other crops would not grow (slopes >20%). 

This also relates to the plants ability to prevent soil erosion. After harvest the hazelnuts 



are processed via two stages. Within the first stage the shell is cracked and the kernel is 

separated. In the second stage, the kernel may undergo a variety of processes: 

blanching, roasting, slicing, mincing, pulverizing or being made into a paste (Koksal. 

2000). Of several different Turkish crops, hazelnuts are relatively sustainable; they are a 

perennial and a hardy sprouting, field-grown, woody plant. Turkey’s average production 

efficiency rating is approximately 74% efficient, 70.5% of hazelnut farms are using 

inputs efficiently (Kilic. 2009). There was a total area of 663,000 hectares of hazelnut 

harvested in 2008 (United Nations Food and Agricultural Organization. 2007). The less 

sustainable aspects of hazelnut production are that they require moist conditions, and 

post-harvest processing. 

Annually 50-60 thousand tons of figs (Ficus carica L.) are produced in Turkey; this is 

55% of the total world production. In 2008 the area of fig production totaled 44,000 

hectares (United Nations Food and Agricultural Organization. 2007). The Meander 

Valley region of turkey accounts for 75% of the country's dry fig production. A study was 

conducted in the Meander Valley (Bulbul. 1998), from which the following statistics were 

obtained. The average parcel size in orchards was 1.95 ha, before heavy irrigation in 

the 1970's most of these were located in lowlands. Similar to hazelnuts, these trees are 

trained multistemmed and can be renewed through sucker stems. One large issue with 

sustainability of this fruit is the pre- and post-harvest activities of the farmers. 

Harvesters can avoid having high cull rates (commodity rejection) to diseases and pests 

if they deliver the fruits to packing plants quicker. Cull rates could also be cut by 

cleaning storage facilities prior to harvest (Bulbul. 1998). Organically grown figs require 

very little difference in cultural practices from conventionally grown figs, this is one 



reason organic figs are increasing in popularity in Turkey. Organic figs are mostly set 

apart from conventionally the post harvest practices: storage, packaging, labeling, and 

fumigation (Aksoy. 1994).  

The largest amounts of sweet cherry (Prunus avium L.) in the world are produced in 

Turkey, 59,751 hectares according to the U.S. FAO. Cherry historically grew in the 

Black sea forests, eventually occupying Greeks and Roman legionnaires cultivated 

them along roadsides. Most of the cultivated sweet cherries in Turkey are native to the 

northern regions of the country, such as Amasya, where cherry growing is traditional. 

Early ripening cultivars are the most important cultivar characteristic in Turkey because 

they are economically important to early markets (Demirsoy. 2008). Despite some 

sensitivity to temperature fluctuations, cherry are typically grown in a traditional method 

to tall trees and local cultivars; basin irrigation is used and there is no regular training, or 

pruning (Demirsoy. 2008). According to the Turkish Department of Horticulture the 

“traditional” method of sweet cherry growing could be changed to make it more 

sustainable. Cherry growers have begun to prune more frequently in Turkey resulting in 

outputs of larger individual units of fruit. Lastly, drip irrigation has begun to replace basin 

irrigation in some orchards, replacing the previous system of not irrigating during the 

spring to avoid fruit cracking (Demirsoy. 2008). 

The last product with Turkey listed as the number 1 producer is apricots (Prunus 

armeniaca). Apricots are the fourth listed major orchard commodity, illustrating Turkey’s 

capacity to efficiently produce orchard crops. Similar to other orchard crops, the amount 

of farms utilizing organic certifications with apricots are increasing (Olgun. 2006).There 

is about 62,500 hectares of crop area for apricots in Turkey (United Nations Food and 



Agricultural Organization. 2007).    A problem inherent in a developing country like 

Turkey, is a lack of unity among exporters. Turkey has experienced price plummets for 

apricot exports, affecting the future likelihood of conversion to organic crops. 

Undetermined market stability of apricots has affected the possible conversion to 

organic. The hesitation to convert to organic crops occurs most within the smallest rural 

farms where farmers do not have the resources to cope with any additional production 

costs (table 1.1). 

Table 1.1  Farm group survey of likelihood to convert to organic production (Olgun H. 2006). 

The farm groups (1 = smallest farms, 3 = largest) 

  1 2 3 

  Number  Percent (%) Number Percent (%) Number Percent (%) 

Yes 16 44.44 17 40.48 27 64.29 

No 20 55.56 25 59.52 14 33.33 

Total 36 100 42 100 41 100 
 

Watermelons (Citrullus lanatus) are the dominant plant in the greenhouse production 

industry of Turkey. There is approximately 139,000 hectares of cultivatable watermelon 

crops in Turkey (United Nations Food and Agricultural Organization. 2007). Turkey also 

has several advantages to protected climate production; climatic conditions, geothermal 

sources, and cheap labor can be combined with the introduction of new technology. 

Turkey currently is adequate in protected climate culture practices, but could still use 

updating (Sevgican. 1999) 

Several of the abovementioned commodities are growing in the sector of organic 

produce. It is not surprising that the top ranked agricultural commodities in Turkey are 

also the most likely to be converted to a sustainable organic growing practices, they are 

frequently growing in native areas where the crops require less maintenance.  



Many of Turkey’s sustainability issues come from the fragmentation of rural farms from 

mainstream society. Crops, such as, wheat (Triticum spp.) or cotton (Gossypium 

arboreum L.) differ from the primary orchard crops, but are still major products of Turkey. 

Common major international field crops like cotton and wheat were easily obtained by 

rural farmers and were, in the late 1940’s, often planted in unsuitable sites. In the past 

several years, Turkey has begun to work with fragmented rural farms to improve field 

crop efficiency with concepts such as contour farming on steep slopes, and fallow fields 

being converted to pastures. The concepts of sustainable crop land use exist; Turkey is 

just in the process of emulating European Union policies and adjusting those to their 

unique culture in order to approach the sustainably obsolete farms with an ordered and 

viable update system. 

Horticultural Production in Turkey 

The previous commodities presented were based upon Turkey’s world ranking by 

commodity; those commodities which were produced unique to Turkey and the 

practices and sustainability behind them. The following information will include crops 

produced by Turkey in pure bulk statistics, not focusing only on crops where Turkey 

controls an inordinate share of the world production. 

Concerning numbers of growers Turkey has some challenges finding accurate accounts. 

A 2003 report by the European Agriculture Commission is based on some 1993 

information and more recent 2001 information. According to the commission’s country 

report for Turkey farms with a small size, < 20 hectares, comprise 94% of Turkey’s farm 

holdings (table 1.2). Many of the farms in Turkey are subsistence. Exact numbers of the 



rural growers in Turkey are difficult to obtain, however, it is apparent that Turkey has 

undergone urbanization. Turkey’s rural population composition of 61.5% in 1970 

dropped all the way to 34.2% in 2003 (European Commission Directorate. 2003). In the 

1990’s there was some estimated 8 million growers in Turkey, making 42% of the labor 

force. Presently, the agricultural workforce composes a smaller percentage of the labor, 

33.2% or 6 million people. The 1991 census showed that Turkey has a similar workforce 

split between mixed crops and livestock at 1 million growers and specialist field crops at 

931 thousand growers (European Commission Directorate. 2003) 

 Table 1.2.Distribution of agricultural enterprises according to land size (Turkey SIS. 1994) 

Size of enterprise 

(ha) 

Number of enterprises and 

percent 

Total cultivated area and 

percent 

Number Percent Area (ha) Percent 

<2.0 1 486 939 36.55 1 322 065 5.64 

2.0-4.9 1 274 609 31.33 3 866 896 16.49 

5.0-9.9 713 149 17.53 4 675 069 19.94 

10.0-19.9 383 323 9.42 4 921 663 20.98 

20.0-49.9 173 774 4.27 4 648 732 19.82 

>50.0 36 838 0.91 4 016 662 17.13 

Total 4 068 432 100.00 23 451 087 100.00 

 

A purely production based histogram sorted by value shows that Turkey’s most valuable 

field crop is wheat, followed by grapes, then tomatoes (fig 1.4). Watermelons are 

included on the list of major production commodities, they are Turkey’s most grown crop 

in controlled environments or greenhouse production.  

 

 



 

 

 

Figure 1.4. Turkish top production sorted by value (United Nations Food and Agricultural Organization. 2007) 

 
 
A histogram of Turkish exports sorted by value indicates that hazelnut is the most 

valuable crop in terms of export at a value of approximately 1.01 billion Turkish Lira 

(TRY) or 657 million USD$ (fig. 1.5). Wheat has a well established international market 

and has the lesser export value of 889 million TRY ($572 million) when flour of wheat 

and pastries are combined (Turkey’s primary wheat export). Despite the lower export 

value of wheat, the area of hazelnut harvested was 663 thousand hectares to wheat’s 

staggering 7.5 million hectares (FAOSTAT. 2008). While wheat is a competitively priced 
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crop on the national market and is beneficial to Turkish economy, it is responsible for 

the elimination of several million hectares of previously marginal lands.  

 

 

 

Figure 1.5. Turkish top exports sorted by value (FAOSTAT. 2007). 

 
 
Perhaps Turkey could afford to convert more of its 3 million hectares of wheat into other 

use, especially, considering Turkey has several competitively priced specialty crops. 

Current Production Practices 

Several factors inhibit new agricultural techniques in Turkey, many of these are issues 

with the soil. The soil types throughout Turkey are highly erodible, 11% of the arable 

land is covered with stones, most of the crops are highly sloped, 1.5 hectares of arable 

land have boron and salt concentration issues, and another 2.8 million hectares are 
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waterlogged. Overall, the land in Turkey is not being managed in concordance with its 

capabilities (World Soil Resources. 2001).  

That being said, some state-of-the-art methodology will be described for several of the 

major crops and conditions present in Turkey.  

Several of Turkey’s major production crops are orchard style tree crops. The traditional 

method of fruit harvesting in an orchard involves a regiment of heavy pruning in order to 

maximize the size of the remaining fruit, this method could be utilized with both cherries 

and apricots. An alternative to uniform land use is alley cropping. Turkish subsistence 

farms often have goats or similar livestock for meat and dairy provision, an alley crop 

layout could provide for a strip of pastureland between orchard and land cover crops 

(United States NCRS. 1997).  

A more modern approach at soil amendments is useful for all of the major crops in 

Turkey. When adding soil amendments light tractors are preferable because heavier 

tractors do more compaction damage to soil (Lind. 2003). Tractor driving events should 

also be kept to a minimum in orchard crops. To avoid compaction in fields an equipment 

practice is the utilization of a light tractor (<2000 kg) with broad tires (35 cm) (Linde. 

2003), typically Turkish farmers use smaller, low horsepower tractors already.    

State-of-the-art feasible soil amendment methods are mentioned in a multinational 

collaborative “Organic Fruit Growing guide”. An important type of organic fertilizer is 

oilmeal fertilizers. Rapeseed oil and sunflower seed oil are effective fertilizers 

mentioned in the organic guide, coincidentally Turkey is the nation’s top producer of 

sunflower seed oil and a major producer of rapeseed (United Nations Food and 



Agricultural Organization. 2007). No-till agricultural practice is a method that would be 

particularly useful in the sloping highlands of the country. In orchard setting the no-till 

method can create a problem with scab diseases. The solution to disease harboring in 

fruit tree operations is to remove the brush and leaves and grind/compost them and use 

them later. (Lind. 2003). On slopes greater than 15% reforestation should be considered 

(Gurer. 2006). If slope planting is absolutely necessary, it was mentioned earlier that 

hazelnut shows resilience when growing on slopes of about 20%.  

The most state of the art forms of irrigation are typically piped and pressurized. Drip 

irrigation is a preferable method of using plastic to deliver pressurized slow-release 

water to crops, both indoor and outdoor. Drip irrigation also can deliver recycled saline 

water to the crops since the salt content is continuously washed away. The nearby 

nation of Israel switched to drip irrigation due to concerns over water conservation, so 

far they have not needed to update this system (Windland. 2009). In greenhouses the 

most current methods involve using plastic or glass glazing material, galvanized steel 

frames, houses with little, if any, heating, and drip irrigation. Drip irrigation schedules 

that are not controlled on an automated basis are mostly grower experience based 

(Kacira. 2004). Due to problems with nematodes and pathogens and the need to 

sterilize soils, soilless medium production is increasing in popularity. Fortunately, 

heating is not often a requirement in greenhouses due to the year-round solar exposure 

(Kacira. 2004). Automation and machinery updates are beginning to become a growing 

concern in Turkey due to the county’s need to produce higher quality products and meet 

the foreign export market demands. The average greenhouse in Turkey utilizes 

ventilation that only covers 1-5% of the floor area, this is a structural practice concern 



due to the fact that the optimum vent opening area would be 15-25% of the floor area. 

Though not normally a concern, heating is still often a necessity in Turkish greenhouses 

due to occasional frosts. In Turkey state-of-the-art heating would preferably be utilizing 

the natural sources of geothermal energy (Kacira. 2004). Turkey possesses wells of 

geothermal energy and is ranked 7th in the world for geothermal sources (Kaygusuz. 

2009). 

A current trend in Turkey can also be considered a state-of-the-art method for wheat 

and nut production. Turkey is frequently searching for improved cultivars and flirting with 

the idea of genetically modifying its crops, especially wheat, for more arid climate 

resistance. Groundnut, like the hazelnut and cherry, are being selected for increased 

growth rate and early yielding (Caliskan. 2008). The country has the world’s third largest 

plant gene bank (Siltemitz. 2006). It is one of the more sustainable trends that Turkey is 

undertaking because it would allow the use of more climate appropriate crop cultivars. 

The current trends of production in Turkey tend to follow suit with the countries’ need to 

obtain a more accessible extension system to the rural farms. 

In vegetable production programs it was found that with the current prevailing 

technology on those farms there could be an 18% production increase if schooling and 

experience were increased (Bozoğlu. 2006). Another problematic trend is Turkey’s 

conflicting organizational prioritities for irrigation infrastructure. According to Sebahattin 

Keskin of the Soil and Water National Information Center of GDRS in Turkey,  

“Piped and pressurized irrigation systems (more sophisticated and water-saving) 

account for less than 5 percent of the overall irrigated area. The prevailing 



irrigation methods in Turkey are conventional. In Turkey, 90 percent of irrigation 

canals are concrete lined, increasing the conveyance efficiency in the system. 

But overall water use efficiency is about 40 percent, ranging from 10 to 70 

percent. Irrigation water management is deficient in both main and on-farm 

systems.” 

Many Turkish farmers are not using efficient irrigation systems and it will lead to conflict 

when water rations are determined. In an attempt to address this situation World Bank 

has helped fund the South-Eastern Anatolian Project (GAP). GAP is a regional 

development project costing approximately 35 billion USD$ or 53.83 billion TRY. 10% of 

the total land will be dedicated to the construction of 22 dams. A parameter of 1.7 

million hectares of land is the target for 2015 (Kaygusuz. 2009). The GAP should allow 

for more distributed irrigation in Turkey instead of the top 1% large farms dominating a 

majority of the water supply. 

Though a majority of Turkey uses traditional practices on its crops: purchased soil 

amendments, regular pesticide application, overhead or natural basin irrigation, and in 

the case of orchards, no pruning regiment, the country is becoming increasingly adept 

at organic production. Organic practices were originally introduced to Turkey via 

European companies looking to take advantage of Europe’s demand for certain organic 

products that could not be grown on their home soils. From the early 90’s up until 2006 

organic agriculture has rapidly expanded. The number of organic crops diversified from 

only 8, starting with dried fruits (figs, apricots, raisins), all the way to 210 products 

(Demiryürek. 2008). The number of organic farmers increased 313 to 14,256 during the 

16 year time period (figure 2.1). Although organic farming only accounts for about .8% 



Table 2.1. Organic farmers and area (ha). (Demiryürek. 2008). 

of Turkey’s total agricultural land, it still is a markedly rapid increase (table 2.1). It is also 

important to note that Turkey has plenty of arable land that can start with organic 

operations instead of undergoing the often long process of crop conversion to organic 

certification. 

Figure 2.1. Organic product, farmers, & area (Demiryürek. 2008). 

Year 
# organic 
products 

# organic 
farmers Organic area (ha) 

1990 8 313 1,037 
1992 23 1,780 6,077 
1994 20 1,690 5,197 
1996 37 4,039 16,000 
1998 65 8,302 25,303 
2000 95 18,385 5,985 
2001 98 15,795 11,324 
2002 147 12,428 89,826 
2003 176 13,044 103,190 
2004 174 12,806 209,573 
2005 205 14,401 203,811 
2006 210 14,256 192,789 

 

It is also important to note that Turkey has plenty of arable land that can start with 

organic operations instead of undergoing the often long process of crop conversion to 

organic certification.  

There are several actual crop production practices influenced by this organic crop 

increase. Organic certification requires the farmer to meet several parameters including: 

lack of synthetically compounded fertilizers, pesticides, growth regulators, and livestock 

feed additives (Demiryürek. 2008). Organic crops heavily rely on rotation, crop residues, 

and manure, in other words, similar practices to the efficient no-till soil amendment 

mentioned earlier. As implied by the name, “organic production” has led to an increase 

in sustainable crop production practices in Turkey. 



 
 
Integration of Historical and  
Current Production Practices: Ranked Strategies 

There are several ways in which current innovative production practice can be used to 

modify historical production to achieve sustainable results. The integration of these 

practices can be ranked on the basis of: cost, local feasibility/import requirement, time 

required, policy extension, and technical proficiency required. 

Historically Turkey’s soil was made unusable due to inefficient crop locations which 

caused erosion, along with high salinity produced from addition of the wrong soil 

amendments, and unregulated irrigation practices.  One form of addressing both the 

erosion and salinity issues in Turkey is to switch away from inorganic imported fertilizer. 

A locally grown crop in several regions of Turkey, often considered cattle feed, is 

rapeseed oil. Seed oil fertilizer easily provides important nutrients such as nitrogen, but 

since in is in a less soluble oil form it also releases the necessary nutrients at a slow 

rate leading to less toxic accumulation of salts. The same concept is true for bone meal 

animal product fertilizers. Typical impediments of using alternative fertilizers in Turkey 

are problems with the legal, institutional, and administrative framework with the 

exploitation of agricultural waste in Turkey (Kaya. 2006). This is another case which 

heavily relies on the promotion, extension, and authority of Turkish environmental policy. 

Turkey’s past irrigation practices, if any, were normally simple basin irrigation. 

According to a French OECD economic survey, “larger farms tend to be irrigated from 

dams and reservoirs mainly subsidized by the government, with 1% of farmers using 

15% of the irrigated land” (Kaygusuz. 2009). The water that is being provided to many 



of the farms is not efficiently used (however, drip irrigation is used in greenhouse 

settings), creating distribution problems for the remaining farms. Farms with existing 

irrigation systems should switch to drip irrigation in order to maximize irrigation 

efficiency and minimize evaporated waste water. Drip irrigation is globally available and 

its use by farmers would maximize the potential for irrigation development efforts like 

the GAP. 

 
<http://www.theisraelproject.org/atf/cf/%7B84DC5887-741E-4056-8D91-A389164BC94E%7D/POLYSACK.JPG> 

Organic production is on the rise in Turkey, in both indoor and outdoor productions. 

Dried fruit productions have proven relatively easy to convert to organic practices, this 

makes Turkey’s orchard crop heavy regiment ideal for organic production. The market 

demand is already high in Europe, 85% of Turkey’s organic crop is exported to Europe 

with demand still increasing (Demiryürek. 2008). Farmers also should focus on the 

internal market so that the organic foods market grows in two directions instead of just 

one, this would create a larger market base for sustainably produced crops. 

Alley cropping practices are applicable to both organic and traditionally grown crops in 

outdoor settings. Several top export shares of Turkey are tree grown fruits and nuts, 

Fig 2.2. Indoor production using drip irrigation in Israel 



such as hazelnut or cherries, yet at the same time there is an abundance of subsistence 

farmers making a living off of livestock and alternative crops. Alley cropping would be 

very beneficial to those small holding farmers that rely on some crops for commercial 

production but others to fulfill their daily living needs. Often alley cropping can be used 

in conjunction with pastures and field crops placed between rows of trees to stabilize 

steep slopes and allow interception of runoff water. This practice is limited by technical 

expertise requirements and the time it takes for fruit crops to reach a quality producing 

age. Below is an educational pamphlet visual illustrating the practice of alley cropping 

and some benefits (figure 2.3). 

 Fig 2.3. Sloped alley cropping illustration: Sustainable upland farming. (Indonesia CSAR. 1992) 

 

 

In regards to greenhouse production, Turkey could use several updates to its historical 

practice and current trends. Structurally greenhouses in Turkey tend toward the smaller 

side, most of the indoor cultivation in the country takes place in plastic low tunnels. 

While plastic is a petroleum based product, low tunnel operations are somewhat 

conservative operations, requiring no external input for heating and small amounts of 



structural components i.e. wire frames. In actual greenhouse structures in Turkey there 

are some issues with structural inadequacy. Greenhouse ventilation needs to be 

expanded in order to create higher quality products. High quality products equate to less 

waste products and, therefore, more sustainability. Greenhouses in Turkey often run 

without heating systems due to the mild winter climates, however frosts do occasionally 

occur, especially in high latitude areas. Heating needs to be implemented to protect 

product quality, in areas of Turkey near the Himalayas geothermal heating would be a 

sustainable method of bringing heat to greenhouses. Lastly, although energy and costs 

of installing automation are great, several larger greenhouse operations are in need of 

automation systems. Automation also enhances sustainability of the greenhouse 

operation through enhanced product quality. Below is a rank table composed of all the 

above mentioned future sustainable practices, practices are ranked according to the 

weight of their corresponding pros and cons (table 2.2).   

Table 2.2 Ranking of future production practices 

Rank/Practice Rationale/ pros & cons (Some provided in text) 

1)  Drip irrigation 

Cost effective. Globally available. Less evaporated waste water. Would make 
more effective use of the multimillion USD$ investment into the GAP irrigation 
expansion project. 

2)  Organic certification 
Already an established trend. Easily converted fruit crops. Incorporates organic 
soil amendments, and negates pesticide use which increase soil toxicity. 

3)  Alley cropping 

Very good crop diversity for subsistence farms. Erosion control via steep slope 
reforestation. Requires some technical knowledge. Cannot be used on already 
established monoculture orchards.  

4)  Organic fertilizers 
Large supply is already at-hand in Turkey. More sustainable nutrient source for 
soil. Policies regarding transportation, and use are not available to rural farmers. 

5)  Improved greenhouse 
ventilation 

Would improve many problems with plant quality with regards to diseases and 
airflow. Would be somewhat costly to change an established greenhouse. 

6)  Geothermal heating 

Ready supply. More sustainable than fossil fuel heating (less emissions than gas 
and no petroleum use). Limited to Eastern mountain regions. Competes with the 
tourism industry for hot spring use. 

7)  Greenhouse automation 
Improves product quality, salability, and sustainability. Expensive $$. Requires 
extra electricity 

 



Two crops in Turkey whose environments correspond well with the list of future 

production practices are hazelnuts, and watermelons. In the case of hazelnut, coppices 

in alley crops would be fairly quick and efficient to set up. Drip irrigation would be 

possible per tree, and mulch and organic fertilizers would be the norm. Watermelons 

are the primary greenhouse production of Turkey, so they would be able to utilize all of 

the production practices, including the greenhouse practices, with the exception of alley 

cropping. 

Sustainable Development Strategy   

One of the most challenging issues at the forefront of sustainable development in 

Turkey is in the area of sustainable water use and water conservation. Cloud seeding 

has been researched for approximately 40 years but the challenges may offset the 

rewards with this method. Another method to increase water supply, desalination, is 

also a possible alternative for Turkey, but there are issues present with this as well. A 

more feasible set of options regarding water conservation for Turkey could be in the 

areas of water reuse and a change in irrigation standards. 

Cloud seeding was briefly paraphrased above as a means of bringing extra water 

supply to an arid zone like parts of Turkey. Cloud seeding involves dispersing low 

density silver iodide particles into clouds to condense any H2O ions present, therefore 

increasing the amount of precipitation in an area. Cloud seeding is normally practiced 

over constructed or natural basins. Greenhouses could be constructed near these 

basins to catch and reuse precipitation. Cloud seeding is not rated first choice for 

Turkey’s sustainable water use strategies because it is somewhat unfeasible currently. 

A certain level of moisture needs to be present in order for cloud seeding to take place. 



In the case of Turkey’s arid climate there would not be many large water carrying clouds 

to produce enough rain yield for this expense, that is one of the reasons that the area 

receives so much solar exposure annually. Perhaps future research could be done on 

using less expensive particles than silver iodide for cloud seeding. There is a gap in our 

knowledge of what sort of recycled products may fill the same role as silver iodide. 

Turkey has shoreline on the Black, Aegean, and Mediterranean Seas; this large amount 

of saltwater contacts makes Turkey a valid candidate for desalination operations. 

However, challenges come in the form 

of costs, it can cost over 1,000 USD 

(1,563 TYR) per acre-foot to convert 

saltwater to purified water. Normal water 

sources cost approximately 200 USD 

(312 TYR) per acre-foot to make 

drinkable 

(http://ga.water.usgs.gov/edu/drinkseaw

ater.html). Typically desalination uses a  

Fig 3.0. Reverse Osmosis boiling unit 

reverse osmosis pressurized boiling system. In order to implement desalination more 

widely installment and fuel use would have to become more efficient, that way costs 

would to be decreased as they are in Florida, USA, 650 USD (1015 TYR) per acre-foot 

(http://ga.water.usgs.gov/edu/drinkseawater.html). Research needs to be committed to 

the cost effectiveness of installing reverse osmosis machines for agricultural and 

http://ga.water.usgs.gov/edu/drinkseawater.html 



horticultural systems; can reverse osmosis desalination generate comparable quality 

water yields for the cost, to systems they are currently placing like large dams? 

Irrigation in Turkey frequently involves either stream irrigation or a basin-fed water 

supply line connected to a high pressure sprinkler system. Switching to drip irrigation 

systems both in field and greenhouse could save from overuse of water as well as the 

large amounts wasted as evaporative loss. Drip irrigation lines are a low pressure 

system used to directly deliver water to the soil and plant roots. Drip irrigation lines are 

made of petroleum products (plastic) but the decreased water waste likely makes up for 

the use of petroleum. Netafim is a company that offers plans to help countries 

implement water waste reduction systems at a reasonable price, through partnerships 

with companies like Netafim Turkey could effectively distribute drip irrigation to rural 

farms (Netafim. 2002). The major challenge that Turkey has with updating its irrigation 

sources is one of logistics. The government needs to form partnerships to obtain drip 

irrigation at a reasonable price, then, after that is done it needs to distribute these 

resources to remote growers. Research should be committed on farms with drip 

irrigation in place versus farms without it. 

No matter the water conservation technique in place, Turkey needs to focus on one 

major sustainable strategy. That strategy is water reuse or recycling. Earlier, it was 

mentioned that a commonly practiced method for indoor growers in Turkey was soilless 

media growing. Soilless substrate growth requires 30-50% more water than regular 

evapotranspiration requires, so it seems like a waste. However, water recycling 

technologies can offer 50-70% water and fertilizer savings (Netafim. 2002). These 



technologies can be applied to the soilless media waste water allowing for that water to 

be cycled into an adjacent open grown system.  

Water recycling wouldn’t only be very beneficial to soilless substrate greenhouse 

operations and adjacent crops, it could also be used for drip irrigation systems, and 

regular basin water use as well (Netafim. 2002).  

Historically water has been recycled in Turkey, unfortunately, it was done without 

technical proficiency or expertise. A major challenge of using recycled water is that 

various elements like chloride are not used by plants and can accumulate in the water, , 

causing high salt accumulation in soils (Gurer. 2006). Recycled water also has a nasty 

habit of harboring pathogens feeding off the nutrient enriched water. 

Biological filters are one method of implementing water reuse. This entails using a 

corrugated tank filled with volcanic ash (2mm) or some similar fine-grade medium to run 

water through. Some nutrients mechanically are filtered while other nutrients and 

pathogens are broken down by beneficial microorganisms. 

Another implementation method of water reuse is heat disinfection. Various temperature 

levels can be used, typically 85°C for 3 minutes is enough to destroy pathogens. This 

method requires a somewhat high energy investment, the cost of heating may still be 

offset in Turkey because of the value of clean crop water. 

Currently, it appears that cloud seeding is the least feasible water sustainable 

development strategy proposed. Desalination is expensive, but may become more 

necessary over time in arid countries. Irrigation changes along with water reuse and 



purification are fairly cost effective ways to accomplish sustainable development but 

farmers will need help with technological access and consulting. 

There are still several gaps in our understanding on the topics of sustainable water use 

creating several questions that need answering: Could cloud seeding use more cost 

effective materials? Can desalination provide water in yields even near the amount 

provided by dams such as those created by the GAP project? Can water purification be 

implemented in rural farms without creating the kind of soil damage it did in the past? 

What kind of duration (how long/how many cycles) can the water undergo recycling?     

Future Sustainable Controlled-Environment Production Facility 

In the Southern Anatolia province of Turkey there are several favorable regional factors 

present that could aid in the testing of a sustainable combined operation of a soilless 

substrate watermelon production facility and an outdoor orchard farm.  

The Southern Anatolia province of Turkey is in the midst of undergoing a large scale 

regional development project called the GAP project (Turkish: Güneydoğu Anadolu Projesi, 

GAP). One of the largest portions of this multi-sector project provides for construction of 

22 dams and 17,000 kilometers2 of irrigation (Metz. 1995). Since this large project is 

already in place in Turkey and it brings substantial irrigation water to the area from the 

Tigris and Euphrates Rivers via distribution channels it makes sense to create a test 

production facility in the heavily invested Southern Anatolia region. 

The GAP project already has several subprojects dedicated to research. The proposed 

facility could be used as a comparative test of GAP water resource use in the 



sustainable facility versus a normal melon indoor production facility or a standard 

orchard of corresponding size.  

The soilless substrate, would, in this case be a more sustainable indoor growing method 

because when combined with water purification techniques discussed earlier the water 

could be used multiple times in a closed system before it needed to be supplied again. 

The purified water could be cycled out into the orchard based on how frequently the 

orchard crops need water, this could be done with drip irrigation and rotated with 

sprinkler irrigation to compare the cycle demands of the two irrigation types when using 

recycled hydroponics water. Also, perhaps, plant performance could be tested on 

seedlings for the two irrigation types based on the same watering cycle.  

The production schedule would have to be run on a computerized system, with 

appropriate ventilation times indoor for watermelon combined with appropriate water 

purification times and cycling times to turn on the outdoor irrigation. Although, often 

neglected in Turkey, supplemental heating should be included for winter frosts. 

Another area of the indoor production facility could be dedicated to the research of 

desalination water and the comparative costs of use and reuse of desalination water 

versus water obtained from the GAP dams.  

In the big picture, water use at the sustainable facility could be monitored and compared 

by the government versus the water use at the contemporary melon production facilities. 

This could help to measure how sustainable production facilities could affect the 

distribution of water under the GAP plan. A tentative hypothesis is that if more facilities 

were using a hybridized soilless substrate system recycled to outdoor drip irrigation 



systems it would allow a higher variety of produce to be created with less portion of 

GAP water being used per farmer. 

In any experimental controlled facility there is potential for problems. It was mentioned 

earlier in the state-of-the art production practices that computerized systems need to be 

developed in greenhouses in Turkey. Computerized systems in greenhouses are 

relatively new. The correct timing information for the Southern Anatolia region would be 

extremely important data to obtain for the indoor system as well as the irrigation rotation.  

There should always be contingent systems in place in any production facility, the 

experimental facility would be no exception. Heating systems, cooling systems, and the 

water systems should all have backups. If the recycling system malfunctioned and the 

water was accumulating biofilms, the indoor and outdoor systems should be able to 

function on independently on extra basin or well irrigation. 

The sustainable production could produce annual results and could run with the same 

duration of the GAP project (originally 8 years).  

Turkey is country that looms large in the horticultural produce markets. Turkey is willing 

to emulate technologies used by other countries. The country is rapidly developing and 

undergoing large multi-sector developmental projects. With all of the large projects 

aimed at improving opportunities for growers as well as the infrastructure of the country, 

now is the time that the horticultural industry in Turkey should focus on sustainably 

using their new well of resources.    
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