
 

 

 

INTRODUCTION 

 

Turkey is the center of origin and domestication for many 

crop species (Davis, 1985; World Bank, 1993; Kaya et al., 

1997; Tan, 1998). Diverse geological and climatic conditions 

of Turkey have given rise to unique plant species represented 

nowhere else in the world. Over 30% of 8,800 species found 

in the country are endemic to Turkey (World Bank, 1999). 

The country is the center of origin and a source of genetic 

diversity for globally important plants which were first 

domesticated from wild species and still exist in Turkey. In 

fact, Turkey’s importance in relation to progenitor species, 

such as wheat, barley, oats, lentil chickpea, apple and pear, 

used in Mediterranean and temperate agricultural systems is 

virtually unprecedented (Harlan, 1995; Bennett et al., 1998). 

WLR are one of the most important genetic resources for 

Turkey. The archeological findings have shown that Eastern 

Mediterranean regions surrounding the rivers Tigris and 

Euphrates were the first places, where wheat was processed. 

Wheat is one of the oldest plants that has been cultivated by 

mankind. Archeological excavations showed that ancient 

people living around Şanliurfa (Karacadag Mountains), a 

province in the Southeastern part of Turkey, planted Einkorn 

wheat (Triticum boeoticum) approximately 10.000-12.000 

years ago, which is the wild form of today’s commercial 

wheat. Today [Einkorn wheat] is still used for animal feed in 

some areas (Nesbitt and Samuel, 1996; Zencirci and Birsin, 

2004; Tanno and Willcox, 2006; Yavuz, 2010).  

The contribution of landraces to breeding and genetic 

research is very important. They are also a cultural heritage 

and an indication for the wealth for a country. In many 

studies, landraces were evaluated in terms of social and 

private values. The social value of landraces has been 

described by examples of the economic contribution of exotic 

crops and crop varieties (e.g. Iltis, 1982) and analytically by 

the contribution of germplasm to breeding programs 

(Evenson and Gollin, 1994; National Research Council 1993). 

The private value of landraces is suggested by their 

persistence in farming systems where alternative varieties 

exist (Brush 1995) and by studies on the evaluation and 

selection of local varieties (Bellon, 1996; Zimmerer 1996; 

Sperling et al., 1993). As the results of these studies, 
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Turkey is one of the centers of origin for wheat which grows on 8.5 million ha and annually produces 20-24 million tons. 

Though modern varieties have been widely grown in most areas, some Wheat Land Races (WLR) are being planted in some 

niche locations, especially in remote and mountainous areas mainly for home consumption with limited marketing. It is a 

reality that WLR are no longer preferred by most producers because of the higher yield potential of modern wheat varieties. In 

fact, cultivation areas and production of WLR decreased dramatically which might lead to the loss of or even extinction of 

WLR. In this study, Ministry of Food Agriculture and Livestock (MFAL) researchers with ICARDA and CIMMYT scientists 

created a project to determine the current status of WLR compared to the national level in 2009. With contribution from FAO 

in 2012 and 2013, the project was finalized in 2014 and in total, 1873 questionnaire forms were completed with 1661 WLR 

producers via face to face interviews in 65 provinces of Turkey. Research areas were determined by using the “Purposive 

Sampling Method” by means of pre-interviews with different institutions. The results show that not only are agronomic 

characters affecting production process decision making but so are other factors like socio-economic, geographical and farm 

characteristics which are also affecting the household decision on maintaining the WLR production in Turkey. The farmers 

who are growing only WLR are allocating 40.43% of their land to the WLR and 16.73% of farmers are growing both WLR 

and modern wheat varieties (MWV). Farmers are producing WLR in general highland areas (more than 1,200 m) and the 

market places for these farmers is further than the other farmer’s settlements.  
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landraces should be considered an important natural resource 

and they must be conserved and used for future generations. 

Like other countries, extinction of genetic resources and 

genetic erosion are some of the main problems facing Turkey. 

Modern agriculture, conventional breeding and the liberal use 

of high inputs have resulted in the loss of genetic diversity and 

the stagnation of yields in cereals in less favorable areas. 

Increasingly, landraces are being replaced by modern 

cultivars which are less resilient to pests, diseases and abiotic 

stresses and thereby lost is a valuable source of germplasm 

for meeting the future needs of sustainable agriculture in the 

context of climate change. Where landraces persist there is 

concern that their potential is not fully realized (Newton et al., 

2010). However, landraces are still widely grown in 

developing countries, particularly in harsh environments 

(Khan et al., 2012). Today Turkey has achieved self-

sufficiency in many products such as wheat and it is also one 

of the largest wheat exporting countries. New and improved 

varieties and production techniques have been the biggest 

reasons for reasons for Turkey’s success in wheat exportation. 

Interestingly, the amount of production area of wheat in 

Turkey has decreased about 1.5 million ha from 1990 to 2014, 

but the total production of wheat has remained stable. This 

means that the new wheat varieties in that period contribute 

more than 10% via their yield potential (TSI, 2015). 

Increasing wheat production depending on high yield 

potential can be seen as a positive development however 

accessing the new wheat varieties for production process has 

led to the extinction of genetic resource (local wheat 

varieties/landraces). A notable past study in Turkey showed 

that the share of modern wheat varieties in Turkish agriculture 

was very high and the share of local landraces was under the 

1% percent in total wheat production area in the country 

(Mazid et al., 2009). This result was evidence that there was 

a decline in crop genetic diversity in wheat crop. 

The evaluation of landraces is important to define and all 

efforts must be made to conserve them. If we understand why 

farmers are producing wheat landraces and subsequently 

know the problems of these farmers we can improve new 

policy strategy to conserve genetic resources in situ 

conservation on their land.  To date, there have been studies 

on landrace potential in Turkey (Bardsley and Thomas, 2005; 

Kurizch, 2006; Kurizch and Meng, 2006; Meng, 1997, 

Gauchan et al., 2005; Smale et al., 2003; Nagarajan et al., 

2007; Benin et al., 2004, Brush and Meng, 1998). While some 

scientist collect landraces and research their agronomical 

features to determine usage opportunities in breeding, there 

are few studies on characteristics of farmers who grow them 

and in-situ conservation of landraces. In almost every study 

done in Turkey, scientist mentioned that landraces are 

important potential for breeding and they should be used for 

breeding. The importance of landraces has been emphasized 

by many scientists in Turkey however genetic erosion has not 

been prevented and it continues to this day. 

The purpose of the present study was to identify the farmers 

who are still growing WLR and analyze their socio economic 

characteristics. This information will be helpful for the public 

and policy makers to support on-farm conservation of WLR 

in Turkey. 

 

MATERIALS AND METHODS 

 

Data sources: The data was collected at a household level that 

focused on socio-economic status by using questionnaire 

forms from 1873 households in the study area. The survey 

was conducted in 523 villages located within 172 districts 

selected from 65 Turkish provinces between 2009-2014 

years. Provinces and districts were selected based on the 

extent of the Mirza Gokgol study (1939). Provincial 

Directorates of Food, Agriculture and Livestock, research 

institutes and universities were all utilized to select the survey 

areas in the chosen provinces (Districts and villages) by using 

“Purposive Sampling Method” (Ral, 1968). Interviews were 

conducted by agricultural experts working in different 

institutes, universities, NGOs, and government agencies with 

the aim of clearly defining the areas where we would visit for 

the study. The study area is shown in Figure 1.  

The socioeconomic survey covered a broad range of 

information regarding household characteristics, production 

data (yield, seed amount, fertilizer amount and other 

production and harvesting techniques), and landrace features 

(height, seed color, preferred and non-preferred characters of 

landraces, usage aims, wheat type). Households participating 

in the surveys ranged from those which cultivated only WLR 

to those which cultivated both modern varieties and WLR. 

Survey forms were completed during face to face interviews 

with the farmers. The participating farmers were chosen in 

cooperation with the pertinent village administrators. 

 

 
Figure 1. Wheat landrace survey areas by provinces in 

Turkey. 
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Data analyses: In this study, the farmers were classified into 

two groups according to their preferred wheat variety use.  

 If the farmers produced only wheat landraces in their 

production system, it was coded as “Only Wheat 

landraces”. 

 If the farmers produced both wheat landraces and 

commercial wheat varieties together in their production 

system, it was coded as “Both Wheat landraces and 

Commercial Wheat Varieties”. 

All analyses for the project were done according to the 

preferred wheat variety used by the farmers. Stata-13 

statistical software was used to analyze the data gathered from 

the study area. First, a descriptive analysis was used to 

describe the basic features of the data in the study. This 

analysis provides simple summaries of the characteristics of 

the samples such as measures of dispersion and central 

tendency. However, there is a limitation with this analytical 

procedure which is that the descriptive statistics do not show 

the relationship among the variables and the influence that 

each variable may have on the response. The descriptive 

analysis does however often provide guidance for more 

advanced quantitative analyses.  

In this study, categorical variables were showed with cross 

tabulations which are useful for summarizing categorical 

variables. The chi square test is used to measure whether there 

is some level of association among categorical variables in 

two-way and multi-way contingency tables. Variables for 

which the test statistic is significant at a set cut-off point are 

considered associated, while those for which the test statistic 

is not significant are not associated. However, the test does 

not indicate the direction, or even the magnitude of the 

association, thus, it is not sufficient to use this analytical 

approach alone. 

Pearson's chi-squared was used to assess two types of 

comparison tests of independence. A test of independence 

evaluates whether paired observations on two variables, 

expressed in a contingency table, are independent of each 

other. The value of the test-statistic is; (Kesici and Kocabas, 

2007). 

 
Where, χ2 = Pearson's cumulative test statistic, which 

asymptotically approaches a χ2 distribution, Oi = an observed 

frequency; Ei = an expected (theoretical) frequency, asserted 

by the null hypothesis; n = the number of cells in the table. 

The maximum 20% of total cells’ frequency values should be 

less than 5 in created cross-tables to accept the Chi Square 

analysis results as reliable and no cell frequency should fall 

below 1.  If this limit is exceeded, reliability of the results 

obtained from the chi-square analysis will be questioned 

(Bayazit and Oguz, 1998).  When the Chi-Square analysis is 

deemed unreliable, the "Likelihood Ratio" value is used. In 

this paper the data actualize the condition of the criteria of Chi 

Square analysis. Because of that "Likelihood Ratio" value 

was not used. Data was tested in 90%, 95% and 99% 

confidence intervals.  

The T-test was used to compare the means from two 

independent variables. This test was used to compare two 

small sets of quantitative data when samples were collected 

independently of one another. The criterion of this test is that 

the samples must be collected from two different populations 

or from randomly selected individuals from the same 

population at different times. "Levene's Test" was used to 

compare the variances equality of 2 groups. If the result of 

Levene’s Test was p<0,05, the variances were not equal in 

each group and in this case the T-test was used in the absence 

of equal variance (Buyukozturk, 2010; Ergun, 1995).  

The socio-economic index (SEGE-2004) was used when 

wheat landraces were grown. This index was improved by the 

Ministry of Development (MoD) in 2004, when an index was 

produced that united all the socio-economic characteristics of 

a district (the next smaller administrative unit of a province) 

in Turkey. Within the scope of SEGE-2004, the development 

levels of districts were measured through variables chosen 

from different categories. In total, 58 variables in 10 sub 

categories were used by MoD (MoD, 2004). 

One of the factors taken into account was the presence of 

family labor because, agriculture is a labor-intensive activity. 

The presence of labor is an important variable in the 

sustainability of the farms in the study area where subsistence 

farming systems is common. To calculate the farms’ labor 

force in their household, conversions of the people in the 

household to “Man Labor Unit (MLU)” was done. Of course, 

not all workers have the same capacity for work. Although 

children can do useful work, they cannot yet do the heavy 

work of an adult. Women, in addition to working in the fields 

do other tasks such as  fetch water and cook meals and 

therefore typically do not work in the field as long as the men. 

It is therefore difficult to make a direct comparison of the 

work that can be done by different households. The 

coefficients presented in Table 1 were considered in this 

conversion. 

 

Table 1. The coefficients for man labor unit conversions. 

Demographic groups α coefficient 

Children (6 age<) 0.00 

Children (7-14 age) 0.50 

Men (15-49 age) 1.00 

Women (15-49 age)  0.75 

Men (50 age +) 0.75 

Women (50 age +) 0.50 

Source: Erkuş (1979) 

 

Farmer’s decisions on landrace cultivation (only wheat 

landrace cultivation or both wheat landrace and improved 

wheat varieties cultivation) were analyzed. To analyze the 

influence of each explanatory variable on the dependent 
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variable, which is a dichotomous variable, the binary logistic 

regression was used as a method (Maddala, 1983; Grene, 

2000). Two different binary logistic regressions were applied 

for dependent variables, such as only wheat landraces 

cultivated (y=1), or both wheat landraces and improved wheat 

varieties cultivated (y=2). Dependent variables were assumed 

as socio-economic and geographical location facts, because 

we thought that currently change of any of these factors will 

impact farmers’ decisions. The logit model is (Agresti, 1996): 

 
Where, Prob (y=1) is the probability p, e is the base of natural 

logarithm, xβ is the standard logistic distribution function and 

x is the explanatory variable vector, which includes the 

selected factors. 

 

RESULTS AND DISCUSSION 

 

Socio-economic factors: Different socio-economic 

characteristics of the farm are important determiners of 

maintenance of WLR affecting the farmers’ behaviors and 

attitudes. In this context, age, education levels of household 

heads, the distribution of existing labor forces according to 

the sex and usage households were analyzed. Socio-economic 

characteristics of the farm households were also examined 

including demographic characteristics, land assets and land 

use. The demographic structure of the farm households is also 

a variable affecting willingness of the farmers’ to produce 

WLR or MWL.  

The socio economic characteristics of the village are as 

important variables as socio economic characteristics of the 

farm households. The characteristics of the village can give 

information on the access to technology, inputs, markets and 

social facilities. Socio-economic development index which 

was created by the Ministry of Development in 2003 (Dincer 

et al., 2003) was used in the analysis. This index included 

social and economic parameters and accordingly the counties 

were divided into 6 development groups with 1 being less 

developed and 6 – most developed. Out of 189 districts in the 

study area 3.7% fell into groups 1 and 2; 38.10% were in 

group 3; 28.57, 14.81 and 14.81% in groups 4, 5 and 6, 

respectively (Fig. 2). This shows that the areas where WLR 

are grown belong to middle and less developed counties. 

Socio-economic situations of villages also affect the 

preference of farmers. In the study, it was found that the 

farmers producing only WLR in their farms live in counties 

with a lower socio-economic development index when 

compared with the farmers producing WLR and MWV 

together (Fig. 3).  

The first demographic factor is household size. Previous 

research has demonstrated a positive relationship between 

farm size and the adoption of modern varieties (Perrin and 

Winkelmann, 1976; Feder et al., 1985). Larger farms may 

benefit from the economics of scale, be able to dedicate some 

proportion of land to experimenting with modern varieties, or 

face lower information costs relative to small farmers 

(Kruzich and Meng, 2006). The average Turkey household 

size is 3.7 people according to the Turkey Statistical Institute 

(TSI) census in 2012 (TSI, 2013). The distribution of 

household size in the study regions was higher than the 

country average, but there is statistically no difference 

between two groups (WLR and WLR & MWV) (Table 2). 

 

 
 

Figure 2. The distribution of districts order according to 

the socio-economic development index. 

 

Table 2. The labor availability of the farms producing wheat landraces.  

Variables Only Landrace Both Landrace 

and Commercial 

Average T Value 

Total Number of Male in HH1 2.87 2.91 2.88 -0.38 

Total Number of Female in HH 2.59 2.66 2.61 -0.78 

Number of People in HH 5.46 5.57 5.48 -0.65 

Male MLU2 2.18 2.24 2.20 -0.73 

Female MLU 1.51 1.60 1.53 -1.71 

Total MLU 3.69 3.84 3.73 -1.29 

Total MLU/Number of People in HH 0.68 0.69 0.68 -1.69 
1 HH: Household     2: MLU: Man Labor Unit 
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Figure 3. Socio-economic development index values of 

districts according to wheat landrace 

production features. 
 

Household size alone is not the most important aspect. What 

matters in distribution of the population according to the sex 

and age and labor force of the farm household. The presence 

of labor is important for the continuity of the agricultural 

sector, which is a labor-intensive sector. In this study, the 

labor force of the farm household was calculated as Man 

Labor Unit (MLU) and considered the age and sex of the 

population. According to Table 2, there were no significant 

differences in terms of household size and Man Labor Unit 

between the farmers who are growing only WLR and the 

farmers who are growing both WLR and MWV together.  

Another factor examined in this study was the age of 

household heads. When farms growing wheat landraces have 

a more patriarchal family structure, household heads play an 

important role in the decision-making processes. Some of the 

variables affecting the household heads decision-making 

process are age and education. Age brings experience, 

however, it is widely accepted that older people often behave 

more conservatively and are thus less open to new ideas. In 

this situation, older farmers could grow more wheat landraces 

in their production system. The inhabitants of Turkish villages 

are typically industrious and willing to produce crops which 

are suitable for the agro-climatic conditions of the region in 

order to meet family needs and offer surplus production at the 

local market. Because of this the great diversity in the 

landraces for many crops is maintained. The fact that these 

varieties, with excellent taste qualities and were created many 

decades ago in the respective micro-areas with characteristic 

agro-climatic peculiarities, are grown by older farmers makes 

this study activity in collection and preservation of this wealth 

priceless. The desire to cultivate landrace diversity is not 

being passed on to younger generations as the study showed 

that the age of farmers growing wheat landrace to be above 

50 years of age. The average age of household heads in the 

research area was 53 years and the value varied according to 

the groups but in both groups the age was above the 50 years 

of age. This shows that the farmers engaged in wheat landrace 

production constitute older members of the rural population. 

Except age factors, none of socio economic factors like the 

number of people and the potential of labor force in the 

households, sex of people affect farmers’ behaviors on 

preference between only WLR or both MWV and WLR being 

grown. The age of household heads was found as an important 

factor at a 90% confidence level (Chi square: 2.95, p:0.08). In 

the study area, the farmers above the age of 50 mostly 

preferred to produce only wheat landraces when compared to 

farmers less than 50 years of age (Fig.4.). 

 

 
Figure 4. The preferences of the farmers on wheat 

landrace production system according to their 

age. 

 

Another demographic factor examined in the study was the 

educational level of household heads. It is known that the 

literacy rate is generally high in place where the agricultural 

activities are being done consciously (Şahin and Yilmaz, 

2008). Educational status is also one of the most important 

factors in determining people's behavior and decisions (Kan, 

2012). The increase in the level of education affects two 

different domains. First, as the level of education increases, 

people will likely engage in more commercialized market 

oriented activities and as result the production system will use 

modern technology and materials and allocate more land for 

modern wheat. Second, as the level of education increases, 

people may want to engage in more organic, local, subsistence 

or recreational agricultural activities. In this system, despite 

the low yield, local varieties are preferred in the production 

system due to grain quality (flavor and aroma). The effect of 

educational levels on willingness to produce WLR is shown 

in Table 3. As the educational level of household heads 

increased the number of farms growing more wheat landraces 

in their production system increased as well. 

The farms’ land assets and the share of wheat landrace area in 

total cultivated area were presented in Table 4. Previous 

research has demonstrated a positive relationship between 

farm size and the adoption of modern varieties (Perrin and 

Winkelmann, 1976; Feder et al., 1985). Larger farms may 

benefit from the economics of scale, be able to dedicate some 
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proportion of land to experimenting with modern varieties, or 

face lower information costs relative to small farmers 

(Kruzich and Meng, 2006). In this study the average farm size 

was 7.16 ha and 86.68% of it consisted of dry area (rain fed 

production system). It was determined that 45.69% of the total 

cultivated area from the farmers surveyed was allocated to 

wheat production and 68.84% of this wheat area was allocated 

to wheat landrace production. The larger the farm size the 

more MWV’s are produced in larger share. If the farmer has 

a large area, they often think about producing more 

marketable products and they don’t allocate more area for 

WLR production.  

Geographical factors: Since geographical structure affects 

both quality and yield in the production process, it is an 

effective factor in farmers’ decisions as to what products they 

will produce and to what extent to which they will produce 

them. There are many elements that make up the geographical 

structure. One of them is elevation, which is an effective 

factor determining the maintenance of wheat landrace 

production. It also has a positive impact on diversity at the 

farm level (Kruzich, 2006). In this study, we determined that 

the majority of wheat landrace production took place at higher 

elevations as presented in Table 5. 

Another important variable impacting the decision of farmers 

to grow wheat landraces was the distance to the market from 

the production site. The likelihood of subsistence-level 

agricultural production is high in remote areas that are far 

from the markets. The average distance to market of the 

farmers producing wheat landraces is presented by provinces 

in Table 6. In the study, 23.69% of all farms had a distance to 

market greater than 25 km.. As the distance to the market 

increases, the proportion of farmers growing wheat landraces 

only increased (Table 6). Similar studies showed that market 

characteristics affect biodiversity outcomes. Van Dusen 

(2000) measured market integration with respect to distance 

to a regional market, use of hired labor, and international 

migration, and he found that the characters negatively 

affected diversity outcomes. Brush et al. (1992) studied the 

diversity of potato CGR in Peru and compared two valleys 

with different levels of market integration. They found that 

increased level of market integration decreased the overall 

level of diversity, since commercial production increased the 

area under simplified production systems with improved 

Table 3. The change on production features of the farmers according to their education level. 

Education Level Only Landrace (%) Both Landrace and Commercial (%) Total (%) 

Illiterate 6.46 8.00 6.85 

Literate 16.60 10.89 15.13 

Primary School 69.72 71.33 70.13 

Secondary School 5.61 9.33 6.57 

University 1.61 0.44 1.31 

Total 100.00 100.00 100.00 

χ2 19.04            S.D.:4            p value:0.00            φ:0.10 

Statistically significant at 99%  confidence level 

 

Table 4. The change on production features of the farmers according to their farm size. 

Production feature Total cultivated land (Ha) Total wheat land (Ha) Total wheat landrace 

land (Ha) 

Only Landrace 6.01 2.48 2.43 

Both Landrace and Commercial 10.40 5.49 1.74 

Total 7.16 3.27 2.25 

T Value -5.65*** -7.45*** -4.00*** 

* Significant at 90% confidence interval; ** Significant at 95% confidence interval; *** Significant at 99% confidence 

interval 

 
Table 5. Number of farms by type of landrace production with respect to elevation. 

Type of landrace production Elevation Total 

Lowland (<1,200 m) Highland (≥1,200 m) 

Count % Count % Count % 

Only landraces 639 66.15 615 88.24 1,254 75.41 

Both landraces and modern varieties 327 33.85 82 11.76 409 24.59 

Total 966 100.0 697 100.0 1,663 100.00 

χ2 : 106.49            S.D.:1            p value:0.00            φ:-0.25 

Statistically significant at the 99% confidence level 
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varieties. Meng’s (1997) study of the diversity of wheat 

varieties in Turkey integrated several possible explanations 

into a comprehensive model. Market variables were important 

explanatory factors in the probability of planting landraces. 

Econometric model: The definitions, descriptions, and 

summary statistics of independent variables included in the 

binary logistic regression analysis were given in Table 7. The 

independent variables considered in this analysis can be 

broadly classified as: household head characteristics, farm 

characteristics, and geographical characteristics. In similar 

studies carried out in Turkey by Kruzich and Meng (2006), 

they classified these factors, which affect farmers’ variety 

choices, into six classes: socioeconomic characteristics, plot-

level characteristics, market access, variety characteristics, 

province, and agro-eco zone. Negassa et al. (2012) classified 

their independent variables as: household head 

characteristics, farm characteristics, market access and 

institutions, agro-ecotypes, and provincial dummy variables 

in their household decision model. 

The results of binomial logit regression coefficients are 

presented in Table 8. The household characteristics such as 

education, and experience of household on growing improved 

wheat varieties appear to have significant effects on the 

household’s choice of wheat varieties (wheat landraces only 

or both wheat landraces and improved varieties). Similarly, 

the effects of farm and geographical characteristics were 

statistically significant. As a result of binary logistic 

regression, the farmers’ experience in production of modern 

wheat varieties affects their choice of wheat varieties to grow. 

Farmers who have grown modern wheat varieties before 

tended not to continue with modern wheat variety production. 

They usually continue to produce both modern wheat 

Table 6. Number of farms by type of landrace production with respect to distance to market. 

Type of landrace production Distance to market Total 

<25 km ≥25 km 

Count % Count % Count % 

Only landraces 981 74.89 329 25.11 1,310 100.00 

Both landraces and modern varieties 375 80.39 92 19.70 467 100.00 

Total 1,356 76.31 421 23.69 1,777 100.00 

χ2 : 5.58           S.D.:1            p value:0.02            φ:-0.06 

Statistically significant at the 90% confidence level 

 

Table 7. Summary statistics on the factors including the empiric model.  

Variables Variable description Summary statistics All samples  

(N=1,721) Wheat landraces 

only (n=1,258) 

Both landraces and 

modern varieties (n=463) 

Household head characteristics 

TRY Has the household head tried 

improved varieties on his farm? 1: 

yes; 2: no 

1.85 (±0.37) 1.04 (±0.20) 1.63 (±0.49) 

AGE (Dummy) 1: <45 years old 

2: ≥45 years old  

1.84 (±0.37) 1.81(±0.39) 1.83 (±0.38) 

EDUC (Dummy) 1: Illiterate 

2: Literate  

3: Primary School 

4: Secondary School 

5: University 

2.83 (±0.69) 2.84 (±0.72) 2.84 (±0.70) 

Farm characteristics 

LSHARE Percentage of wheat landrace area 

in total area (%) 

48.49 (±31.12) 22.15 (±18.62) 41.41 (±30.62) 

HHH The amount of land (ha) per 

household member 

1.34 (±2.24) 2.22 (±3.01) 1.57 (±2.49) 

Geographical characteristics 

MDIST (Dummy) 1: 0 to 40 km 

2:≥40 km 

1.73 (±0.45) 1.67 (±0.47) 1.71 (±0.45) 

ELEVATION The elevation of farms growing 

wheat landraces (m) 

1,213.54 

(±414.22) 

969.40 (±312.31) 1,148.68 

(±404.32) 

Note: Figures in parentheses represent standard deviations. 
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varieties and wheat landraces. As it is known, modern wheat 

varieties have better yield potential and greater value in 

markets than wheat landraces. The probability of this variable 

is also high (Table 8).  

The other household head characteristic was the age of 

household head. Indigenous knowledge (IK), including 

knowledge of crop diversity, is often held by the older 

members of a community. This link can be a precarious one, 

as knowledge can be lost if elders do not pass IK down to 

younger generations (Jarvis et al., 2000). In the model, the 

variety was represented by a dummy variable as equal to older 

than 45 years versus younger than 45. The result was that age 

was not found significant (Table 8). Negassa et al. (2012) 

found the age as insignificant on the household’s choice of 

wheat varieties in Turkey. 

Education was the other factor we examined in the model on 

affecting farmers’ decisions. The more educated farmers 

preferred to produce only wheat landraces in their farming 

system (Table 8). We think that there are two main reasons of 

this result. One of them is that people want to use the 

advantage of wheat landrace marketing as local products, 

especially Siyez wheat in Kastamonu province. The second is 

that the more educated people prefer to produce this landraces 

for their consumption for healthy life (hobby farming). 

Kruzich and Meng (2006) and Meng (1997) stated that a 

household decision maker with more years of farming 

experience was more likely to cultivate traditional varieties, 

while more education resulted in a significantly lower 

probability of landrace cultivation. Negassa et al. (2012) 

found that household characteristics such as education, age, 

and farming experiences of household heads appear to have 

no significant effect on the household’s choice of wheat 

varieties. Similarly, the effects of farm household 

characteristics like dependency ratio and number of car 

ownership on farm household’s wheat variety choice was not 

statistically significant. However, variables which appeared 

to significantly influence farm household’s wheat variety 

choice were: household size, number of cattle owned, number 

of buildings on farm, farm size, farm fragmentation, 

percentage of irrigable farm plots, and the regional dummy 

variables.  

As a result of the research, the average farm size was 7.16 ha 

over the whole sample and farm size showed great variability 

across wheat variety choices. For example, the average farm 

size for the wheat-landraces-only choice was about 6.01 ha, 

which is about double that for the choice of both landraces 

and modern wheat varieties (10.40 ha) (Table 4). Thus, 

households growing wheat landraces only tend to have small 

farm size as compared to those growing modern wheat 

varieties only and those households simultaneously growing 

wheat landraces and modern wheat varieties. In the model, the 

variable farm size was shown by the variable representing the 

proportion of wheat landrace area to total area. This variable 

was significant at the 99% confidence level (Table 8). The 

proportion of wheat landrace area in total area was higher for 

farms which grew wheat landraces only than for farms 

growing wheat landraces and modern varieties together. 

When one considers that the farms, in which the proportion of 

wheat landrace area to total area is higher than 50%, are 

smaller farms. It can be said that this variable represents the 

farm size of the farmers. Farm size has been empirically 

shown to be positively related to the adoption of modern 

varieties (Perrin and Winkelmann 1976; Feder et al., 1985; 

Brush et al., 1992). Larger farmers may benefit from 

Table 8. Estimation of binomial logistic regression coefficients for wheat variety choice model. 

Explanatory variables B S.E. Wald df Sig. Exp(B) 

TRY -5.109*** 0.282 328.695 1 0.000 0.006 

MDIST -0.538* 0.308 3.048 1 0.081 1.739 

LSHARE -0.037*** 0.004 74.990 1 0.000 0.964 

AGE 0.388 0.377 1.059 1 0.303 1.475 

EDUC -0.301** 0.151 4.001 1 0.045 0.740 

ELEVATION -0.002*** 0.000 63.129 1 0.000 0.998 

HHH 0.007* 0.004 3.368 1 0.066 1.007 

Constant 10.803*** 0.986 119.971 1 0.000 49,152.323 

Number of observation 1,625 

Log-Likelihood value 680.52 

Cox & Snell R square 0.52 

Nagelkerke R square 0.76 

Percent correctly predicted  

LR only 93.77 

Both MV and LR 88.15 

Overall correct prediction 92.31 

Hosmer and Lemeshow test 16.40       p:0.04 

*** Significant at 99% level; **   Significant at 95% level; *     Significant at 90% level 
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economies of scale, be willing to dedicate a smaller 

proportion of land to experimenting with modern varieties, or 

may have lower information costs relative to small farmers.  

The variable explaining the relationship between the 

household size and farm size is HHH (The amount of land per 

household member) (Table 8). The value of HHH gives an 

idea of both the wealth status of the farms in terms of income 

and the amount of manageable land. With a larger value of 

HHH, the farm generally heads more towards commercial 

activities. In the model it was found that if the amount of land 

per household member was high, those farms tended to 

produce both wheat landraces and improved wheat varieties 

together.  

The other factor examined in the model was the elevation 

where the wheat landraces were grown. In extremely 

heterogeneous and highland growing environments, 

traditional landrace varieties are more likely to be grown than 

modern varieties since the germplasm developed by 

centralized breeding programs may not be well adapted to 

these marginal areas and their microclimates (Jarvis et al., 

2000). As a result of the empirical model, elevation, as 

expected, is an important factor affecting farmers’ decisions 

(Table 8). At higher elevations, generally settlements steer 

away from the market centers. These locations are generally 

mountainous and remote areas. In this situation, farmers tend 

to produce only traditional varieties (wheat landraces). 

The other geographical factor is distance to market. A 

previous study in Turkey by Meng (1997) used market access 

to empirically explain land-use decisions. Distance to market 

and road quality both influenced the variety choices of 

households. Omamo (1998) empirically found that high 

transport costs directly influenced households and resulted in 

the decision to plant low-return food crops. Hintze (2002) also 

empirically tested road quality as an indicator of transaction 

costs and found it to be positive and significant for modern 

maize variety adoption. Distance to market, road quality, and 

access to input and output markets have been shown to affect 

households’ land-use decisions and their production 

strategies. In our study, distance to market is a significant 

factor for affecting farmers’ decisions of only wheat landrace 

production or both wheat landrace and modern wheat 

varieties production (Table 8). When we look at the elevation 

of the farms producing only wheat landraces they are located 

primarily in mountainous agro-ecological zones. The farmers 

being far away from marketing places tend to produce only 

traditional varieties (wheat landraces). 

 

Conclusion: The results provide several implications for in 

situ conservation of wheat landraces in Turkey. The farmers 

producing WLR are generally maintaining this farming 

system in hard geographic conditions. Our results showed that 

the transition of the farmers from WLR to MWV and socio 

economic characteristics of the farmers are important factors. 

The results are shoving that the recovery in the socio 

economic indications stepping up to abandon WLR of the 

farmers. Especially the farmers, being younger, having bigger 

farm size, having better education level and doing agriculture 

activity in better geographical conditions are in tendency to 

produce more MWV’s in their farms. The inhabitants of 

Turkish villages are industrious and willing to produce crops 

which are suitable for the agro-climatic conditions of the 

region, in order to meet family needs and to sell surplus 

produce at the local markets. This practice has maintained 

great diversity in the landraces of many crops. The fact that 

these varieties, with excellent taste qualities, were created 

many decades ago in the respective micro-areas with 

characteristic agro-climatic peculiarities, are grown by an 

aging population makes our activity in collection and 

preservation of this wealth priceless, because the desire to 

cultivate landrace diversity is not being sustained by younger 

generations. 

To maintain genetic diversity in terms of WLR, not only must 

we know the farmers’ socio-economic condition but we also 

should create or implement new policies for these areas. 

While policy makers are establishing policy in rural areas, 

they should establish different policies for specific areas, as 

well as general policies. The EU Agriculture Development 

Policy for people living in mountainous regions is a good 

example. Mountainous rural areas face particular challenges 

and have specific needs in respect to other rural areas. In the 

current EU agricultural policy context they are included in the 

designation of ”Less Favored Areas (LFAs)” because they are 

generally characterized by a short growing season (because of 

a high altitude), or by steep slopes at a lower altitude, or a 

combination of the two. Such conditions pose challenges for 

agriculture and the rural economy in these areas. Specific 

support instruments have been developed by the EU which 

are targeted at mountain rural areas, and these include rural 

development policy measures. If the wheat landraces are 

grown in such areas, constituting such a policy in Turkey will 

help the conservation of genetic resources (CGR) and also 

biodiversity. 
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