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the use of certified seeds, it is desired to obtain quality wheat production and
contribute to the development of the grain industry. In the study, producers'
opinions on certified seed use were examined in terms of socio-economic variables.

Keywords As a research area, Ankara province, where certified seed use is common

(approximately 20%), was chosen. Land size was taken into account in determining
Ankara, the sampling volume. The primary data of the study were collected by questionnaire
Productivity, method from 318 manufacturers. Secondary data was obtained from agricultural
Socio-economic factors, organizations. According to the results of the research, the rate of adoption of
Wheat production certified wheat seed was determined as 58.7%. 90.6% of the producers stated that

the seed support given was not sufficient and 88.7% of the seed prices were high.
The rate of producers stating that there are suitable alternative seed varieties in the
research area is 83.6%. It has been determined that the training level of the
producers has a significant impact (p <0.05) on the adequacy of the supports and
their opinions on seed prices. The producer's residence and income levels have had
a significant (p <0.05) effect on alternative seed selection. As a result, it has been
concluded that certified seed support provided by the Ministry of Agriculture and
Forestry affects quality seed use, increase in gross production value and decrease
in production costs.

Bugday Ureticilerinin Sertifikali Tohum Kullanimina Etki Eden Sosyo-Ekonomik
Ozelliklerin incelenmesi: Ankara ili Ornegi

Makale Bilgileri Oz: Bu galismanin amac, sertifikali tohum kullanimma etki eden sosyo-ekonomik
) faktorlerin belirlenmesidir. Bu faktorlerin belirlenmesi ile ciftcilerin gelir
Gelis: 27.11.2019 diizeyinin ve dolaysiyla refahinin yikseltilmesi amaglanmaktadir. Ayrica,
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sertifikali tohum kullanimin arttirilmasiyla kaliteli bugday tiretiminin elde edilmesi
ve hububat sanayinin gelismesine katki saglamasi istenmektedir. Calismada,
iireticilerin  sertifikali tohum kullanimma iliskin goriisleri sosyo-ekonomik

Anahtar kelimeler degiskenler bakimindan incelenmistir. Arastirma alani olarak, sertifikali tohum

kullanimm yaygin oldugu (yaklastk %20) Ankara ili secilmistir. Ornekleme
Ankara, hacminin belirlenmesinde arazi genisligi dikkate alinmistir. Calismanin birincil
Verimlilik, verileri 318 iireticiden anket yontemi ile toplanmustir. Ikincil veriler tarimsal
Sosyo-elﬁonc?m?k faktorler, kuruluslardan saglanmistir. Aragtirma sonuglarina gore, sertifikali bugday
Bugday iiretimi tohumunun benimsenme orani %58.7 olarak belirlenmistir. Ureticilerin %90.6’s1
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verilen tohum desteginin yeterli olmadigini, %88.7’sinin ise tohum fiyatlarinin
yuksek oldugunu belirtmiglerdir. Arastirma alaninda uygun alternatif tohum
cesitlerinin oldugunu belirten iireticilerin oran1 %83.6’dir. Ureticilerin egitim
diizeyinin, desteklerin yeterliligi ve tohum fiyatlarina iliskin goriisleri iizerinde
onemli etkiye sahip (p<0.05) oldugu tespit edilmistir. Ureticinin ikamet yeri ve
gelir diizeyi, alternatif tohum sec¢imi Uzerinde 6énemli (p<0.05) bir etkiye sahip
bulunmustur. Sonug olarak, Tarim ve Orman Bakanlig1 tarafindan verilen sertifikali
tohum desteginin, kaliteli tohum kullanimina, gayrisafi tiretim degerindeki artisa
ve liretim masraflarindaki azalmaya etki yaptig1 sonucuna ulagilmgtir.

**This article was presented orally at AGROFOOD (20-21 June 2019) congress.

1. Introduction

Wheat is one of the basic nutrients in human nutrition. For this reason, it is ranked first among
the cultivated crops in terms of production. In Turkey, 23.4 million hectares of agricultural activity is
carried out. about 71% of these areas produce cereals. Among the grain cultivation areas, wheat ranks
first with a share of 69%. The quality of the wheat having a very large production rate in Turkey is still
not at the desired level. Wheat yield is 2630 ton/ha in Turkey and it is considerably below the world
average (3 400 ton/ha) (Anonymous, 2018).Therefore, the use of certified seeds is important in
increasing the quality and yield in wheat production. With the use of certified wheat seeds, the income
level of farmers can be increased. For this reason, certified seed use of farmers should be encouraged.
It has been known that to increase wheat yield is important to development of quality varieties, resistant
to adverse environmental conditions and with high yield (Sehirali and Ozgen, 2013). In another study,
efficient and high quality varieties are recommended for producers and the provision of seed production
is essential for sustainable grain production (Olgun et al., 2012). A large portion of wheat production in
Turkey is carried out in dry conditions. Therefore, wheat producer's agricultural production income is
lower than other producers (Cevher, 2015). The most basic way to increase the quality of wheat is to
use high quality seeds. In wheat production, seed costs ranges between 8.26% and 25.78% of total input
costs (Adanacioglu and Engindeniz, 2011). In Turkey, agricultural productivity is low, production is
carried out with high costs (Tugay, 2012). More products can be obtained with the use of certified seeds
(Kronstad, W.E., 1998; Bishaw et al., 2007; Tester and Langridge, 2010; Engin, 2015; Anonymous,
2017).

In terms of food safety, seed is an important factor in plant production. The nature of the seeds
used by the producers is important in the production, quality and efficiency increase (Yagdi et al., 2010).
Newly developed seeds are seen as an important innovation for small producers with limited resources
(Lanteri and Quagliotti, 1997; Hazneci and Ceyhan, 2017). When studies in other countries have
examined, for example; the use of certified seeds is one of the main factors in terms of efficiency in
wheat production, quality and raising farm income (Sofijanova et al., 2012). The use of certified seeds
is important for the development of the country's economy and for social welfare (Jaffee and Srivastava,
1994; Anonymous, 2001; Laurance et al., 2014). The average yield obtained from the use of certified
seeds in wheat production was determined to be 22.5% higher than non-certified seeds (Sofijanova et
al., 2012). In a study conducted in Nigeria, it was determined that the certified rice seed support given
to the producers increased the production by 18.5%. This has contributed to increased producer income,
quality certified seed access and rural poverty reduction (Awotide et al., 2011). Agricultural input prices
in Turkey are relatively high compared to other countries. This situation prevents small producers to
buy quality seeds (Aksoy et al., 2017). The availability of certified seed prices and informing producers
about the advantages of agricultural production can be significantly increased (Erdem and Yiicel, 2015).
Agricultural support policies should be given priority to the production and distribution of seed varieties
with high efficiency (Erdem, 2012).

Agricultural production has not reached the desired level of quality, due to changing agricultural
policies in Turkey. In this context, support policies can be directed taking into account the socio-
economic and farms characteristics of the producers (Kizilaslan, 2004; Ipekgioglu et al., 2014). Seed
production activities to increase the yield and quality in plant production is on the way to becoming an
important sector (Sahin et al., 2013). Producers should be informed about certified seed, fertilization
and spraying (Basaran and Engindeniz, 2015). In order to increase the adoption of newly developed
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varieties by producers, training and extension activities should be carried out regularly. It was also stated
that producers should be informed about the benefits of innovations (Kaynak and Boz, 2015). In another
study, it was found that 55% of neighbors and relatives, agriculture directorates and Agriculture
Chamber Presidencies were 10% effective in adopting agricultural innovations (Yuksel, 2009). It is
determined that the producers prefer the variety of their experiences and then apply to the seed dealers
(Adalioglu et al., 2017). If the work of dissemination organizations is in line with agricultural policies,
adoption of extension proposals will be more effective. (Boyaci and Yildiz, 2014). In another study, it
is determined that the decisions taken in agricultural production vary according to market conditions,
farm or producer characteristics (Osteen et al., 2012). It was determined that the experience of the
producers was more influential in the choice of varieties, followed by seed dealers (Adalioglu et al.,
2017).

Producers in Turkey have been supported since 2004 for the use of certified wheat seeds.
However, there are a few studies to measure the results of the supports given by the government from a
numerical point of view. In this study, the effect of the supports given to the use of certified seeds on
the socio-economic status of the producer has been examined. In the study, the following research
guestions were sought; i) Do supports for certified seed use increase the production significantly? ii) Do
changes in productivity depends on the socio-economic characteristics of the producers?

2. Materials and Methods
2.1. The model

The research was carried out to determine the effect of the producers' socio-economic
characteristics on certified seed use. The socioeconomic variables discussed in the study show parallels
with the previous studies on this subject in terms of variables. (La Due et al., 1991; Hennessy and
O'Brien, 2008). These variables include age, education level, residence status of the producer,
membership status of off-farm income, farm income and agricultural institutions.

2.2. Data and sampling

The main material of the study consisted of the data obtained from the producers used certified
wheat seeds and received government supports in Ankara. Ankara is one of Turkey's leading province
in terms of crop production. The most important plant produced in the field agriculture is wheat. The
most important use of certified seeds of wheat stock and most of the provinces in Turkey beginning
comes Ankara. In addition, Ankara province has been selected because it is the location of certified
wheat seed companies and General Directorate of Agricultural Enterprises (TIGEM), as well as the
presence of research institutes where wheat breeding works are most common. The stratified sampling
method was used in the study because of the fact that the land size is not homogeneous and the number
of the districts is represented in the study. The formula given below is used to determine the sample size
(YYamane, 2001).

n, _ S, 1)
ZNhSh

The number of farmers who would be interviewed was set to 318 as a result of the calculation.
Sample size was determined to be 318 farmers (60 in Bala, 45 in Gélbasi, 52 in Haymana, 149 in Polatli,
and 12 in Sereflikoghisar). The survey was conducted through face-to-face interviews between October
and November 2018.

2.3. Data and variables

The variables used in the study are given in Table 1 with their definitions. These variables are
the most likely to affect certified seed use and support utilization (Cevher and Altunkaynak, 2019).
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Table 1. Variables and their descriptions

Variable Defination

Producers’ education 1=Primary, 2=Middleschool, 3=High school, 4=University
Place of residence 1=Rural, 2=City

Off-farmincome 1=No, 0=Yes

Annual income status 1= low, 2=medium, 3=high

Insufficient amount of support 1=No, 0=Yes

Not enough certified seeds 1=No, 0=Yes

No better certified seeds 1=No, 0=Yes

Certified Seed expensive 1=No, 0=Yes

2.4. Data analysis

In this study, logistic regression analysis is planned. However, chi-square test was used due to
the absence of multicollinearity, linearity of independent variables and large sample size assumptions.
The effect of socio-economic variables on the opinions of producer concerning the certified seed was
investigated using chi-square test and p <0.05 were considered to be significant.

3. Results and Discussion

It was found that the producers using certified seed were 19.5% of primary school, 21.4% middle
school, 48.6% high school and 10.5% university graduates. According to these data, it can be said that
the level of education of the producers using certified seed is high. The producers living in rural areas
of 60.8% and 39.2% were living in the city center. It has been suggested that the rate of non-agricultural
producers is 54.8%.The ratio of low-income producers was 9.2%, in middle-income group 64.0% and
in high-income group 26.8%. According to these results, it can be said that the income level of the
producers and the non-agricultural income ratios are high. The amount of non-certified seed discarded
in dry wheat production under dry conditions was determined as 210 kg / ha to 300 kg / ha and an
average of 235 kg / ha. The amount of certified seed used after the support was changed from 170 kg /
ha to 250 kg / ha and it was found to be 210 kg / ha. In the production in irrigated area conditions, 230
kg / ha seed was used before the support and this amount decreased to 198 kg/ha after support. Thus,
the use of seed in dry conditions after the use of certified seed decreased by 25 kg / ha and in irrigated
conditions by 32 kg / ha. According to these results obtained, certified seed support and dissemination
studies by private sector are effective in reducing the amount of seed used.

Grain producers are one of the sectors that should be supported due to their gross production
values and socio-economic structures. Because the producers in this sector are disadvantaged (low gross
production value, period of breeding) compared to producers in other sectors producing plants.
Therefore, support policies should be determined according to the producer characteristics in this sector.
In this context, the comparison of the socio-economic characteristics of producers with the adequacy of
certified seed support, the amount of certified seeds, alternative seed availability and the price of seeds
was analyzed statistically. The results of this research are given in the tables 2, 3, 4 and 5.

As seen in Table 2, the majority of producers (90.6%) stated that the supports were insufficient.
Those who stated that their support was insufficient were at most (98.5%) secondary education level. It
is determined that producers that do not have non-agricultural income want more support than non-
agricultural producers. 95.2% of the middle income producers in terms of income level said the supports
were insufficient. Different results were obtained from similar studies. In one study, 80% of the
producers stated that the certified seed prices were high. Therefore, seed support should be increased
and it is concluded that producers are informed about the benefits of seed (Balabanli, 2016). The
producers stated that the certified seed supports were very low and that the seed supports supplied
accounted for 20% of the total seed price (Daldal, 2016). In another study, it was concluded that the first
factor that the producers preferred in seed selection was yield (21.31%) and then seed price (18.69)
(Adalioglu et al., 2017). In a study by Banerjee et al. (2007), it was stated that the second most important
factor affecting seed preferences was seed prices. When the answers in terms of socio-economic
variables were examined, the relationship between certified seed support and education and non-
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agricultural income was found to be statistically significant (p <0.05). The insufficient visibility of the
support given by the middle or high school graduates is higher than that of the primary school or
university graduates. While 90.6% of the secondary school graduates found the support given as
insufficient, this rate was 75.8% for university graduates. In the studies on education, it is not possible
to use technology in a functional way without knowing the effects of innovation on society and the view
of society on innovation. In a study on education, it has been determined that technological innovations
should be adopted by individuals and used in innovation production (Kiliger, 2008). According to
Rogers, early majority of the novelty of innovation is more important than the late majority of the feature
(Rogers, 2003). In another study, it was found that when the education level of producers is low,
communication with public institutions and organizations is weak and communication with private
agricultural consultants is stronger (Balbay, 2014). Education was found to be important among the
factors affecting the adoption of new technologies applications and the achievement of different sources
of information (Mittal and Mehar, 2016). It was determined that the level of education in the farms,
access to information, positive environmental attitudes, environmental awareness and use of social
networks are related to adoption rates (Prokopy et al., 2008). The level of education in the field research
has been found to be effective on behavior change (Rogers, 1983; Demir, 2009). Field variables
allocated to education and seed production were determined as important variables determining the
efficiency of wheat seed production. In the organization of producer training and extension programs, it
has been determined that the target group can be well-known and the need analysis is done well, and the
efficiency of training and extension studies can be increased (Hazneci and Ceyhan, 2017).

Table 2. The effects of socio-economic characteristics on opinions of producers used comparison of
certified seed supports

Insufficient amount of support

Variable Defination No Yes Total 12
Producers’ education  Primary 12 (19.7) 49 (80.3) 61 23.42™
Middleschool 1(1.5) 66 (98.5) 67
High school 9 (5.7) 148 (94.3) 157
University 8 (24.2) 25 (75.8) 33
Place of residence Rural 21 (10.8) 174 (89.2) 191 1.05
City 9(7.3) 114 (92.7) 123
Off-farmincome No 11 (6.2) 166 (93.8) 177 4.84"
Yes 19 (13.5) 122 (86.5) 141
Annual income status  Low 2 (6.9) 27 (93.1) 29 3.60
Medium 24 (11.7) 181 (88.3) 205
High 4 (4.8 80 (95.2) 84
Total 30 (9.4) 288 (90.6) 318

* p<0.05; ™ p<0.01; Values in brackets indicate percentages

Comparison of the opinions about the sufficiency of seed according to socio-economic
characteristics is given at Table 3. As shown in Table 3, the majority of producers (95%) stated that
there was enough seed. When the answers were examined in terms of socio-economic variables, the
relationship between the non-agricultural income status and opinions on seed adequacy was found to be
statistically significant (p <0.05). While 8.5% of non-agricultural producers stated that there was not
enough seed, this ratio was 2.3% in non-agricultural producers. The importance of agricultural
technology in increasing production and productivity can be realized when technologies that increase
efficiency are widely used and disseminated. In a previous study, non-farm farm income was found to
be effective in the adoption of agricultural technologies (Hailu et al., 2014). It has been determined that
producers engaged in sustainable agriculture have more farm income compared to traditional producers
(Comer et al., 1999). In another study, it was determined that the one-year increase in education level
led to an increase of 2.5% depending on the possibility of the producer turning to non-agricultural
income sources (Nazir et al., 2018).

The effect of socio-economic characteristics on views of alternative seed existence is shown in
Table 4. When the answers were examined in terms of socio-economic variables, statistically significant
relationships were found between the level of residence and income and the opinions about alternative
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seed presence (p <0.05). 26% of the inhabitants of the city were found to have no better seeds, whereas
this ratio was 10.3% for rural producers. 25% of the high-income producers stated that there was no
better seed, while in other producers this ratio was in the range of 13-14%. Different results have been
obtained in studies on having information about certified seed. In a study, it was found that 52.3% of
the producers in Burdur province and 69.3% in Isparta province used certified seed. In both provinces,
it is determined that producers do not have sufficient knowledge about certified seed use (Gl et al.,
2015). It was determined that the producers, who are in the effort to provide real efficiency in production,
increased their agricultural non-agricultural and agricultural activity revenues, and the willingness to
benefit from agricultural support policies increased (Topgu, 2008).

Table 3. Comparison of the opinions about the sufficiency of seed according to socio-economic
characteristics

Not enough certified seeds

Variable Defination No Yes Total x?
Producers’ Primary 59 (96.7) 2(3.3) 61 1.76
education Middleschool 63 (94.0) 4 (6.0) 67
High school 150 (95.5) 7 (4.5) 157
University 30 (90.9) 3(9.1) 33
Place of residence Rural 185 (94.9) 10 (5.1) 195 0.10
City 117 (95.1) 6 (4.9) 123
Off-farmincome No 173 (97.7) 4 (2.3) 177 6.42"
Yes 129 (91.5) 12 (8.5) 141
Annual income Low 26 (89.7) 3(10.3) 29 2.95
status Medium 194 (94.6) 11 (5.4) 205
High 82 (97.6) 2(2.4) 84
Total 302 (95.0) 16 (5.0) 318

* p<0.05; Values in brackets indicate percentages

Table 4. Comparison of opinions about alternative seed existence according to socio-conomic
characteristics.

No better certified seeds

Variable Defination No Yes Total 12
Producers’ education Primary 48 (78.7) 13 (21.3) 61 1.88
Middleschool 55 (82.1) 12 (17.9) 67
High school 135 (86.0) 22 (14.0) 157
University 28 (84.8) 5 (15.2) 33
Place of residence Rural 175 (89.7) 20 (10.3) 195 13.70™
City 91 (74.0) 32 (26.0) 123
Off-farmincome No 147 (83.1) 30 (16.9) 177 0.10
Yes 119 (84.4) 22 (15.6) 141
Annual income status Low 25 (86.2) 4 (13.8) 29 6.25"
Medium 178 (86.8) 27 (13.2) 205
High 63 (75.0) 21 (25.0) 84
Total 266 (83.6) 52 (16.4) 318

* p<0.05; ™ p<0.01; Values in brackets indicate percentages

The producers’opinions on certified seed prices are shown in Table 5. When the answers were
examined in terms of socio-economic variables, the relationship between education level and seed price
was found to be statistically significant (p <0.01). The university graduates consider the seed price to be
less expensive than other producers. While 92.5% of the secondary school graduates found the seed
price to be expensive, this rate was found to be 69.7% for university graduates. In a previous study on
education, it was determined that producers who received training and adopted new technologies gained
more rice yield per hectare. In another study on education, it was determined that the producers who
were trained in agricultural production had a high potential to increase productivity in production
(Nakano et al., 2018). The contribution of educated communities to agricultural development is high
(Abah and Betja, 2015).
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Table 5. Opinions of Producers on seed prices with respect to socio-economic

Certified Seed Expensiveness

Variable Defination No Yes Total 12
Producers’ education Primary 5(8.2) 56 (91.8) 61 13.63"
Middleschool 5(7.5) 62 (92.5) 67
High school 16 (10.2) 141 (89.8) 157
University 10 (30.3) 23 (69.7) 33
Place of residence Rural 17 (8.7) 178 (91.3) 195 3.40
City 19 (15.4) 104 (84.6) 123
Off-farmincome No 19 (10.7) 158 (89.3) 177 0.14
Yes 17 (12.1) 124 (87.9) 141
Annual income status Low 0 (0.0) 29 (100.0) 29 2.95
Medium 16 (7.8) 189 (92.2) 205
High 20 (23.8) 64 (76.2) 84
Total 36 (11.3) 282 (88.7) 318

** p<0.01; Values in brackets indicate percentages

4, Conclusion

Certified seed production and usage has increased steadily in recent years in Turkey. These
increases have played an important role in increasing wheat yield and quality. The increase in wheat
yield and quality has had a significant impact on producer, consumer and wheat industry. The majority
of the producers (90.6%) stated that the amount of support was insufficient and this was an obstacle to
the use of more certified seeds. Furthermoere, producers (88.7%) stated that certified seed prices were
high. In the research area, it has been determined that the amount of certified seed treated by public and
private sector institutions is sufficient. The producers (95%) stated that they did not have any problems
in obtaining certified seeds. In addition, it was found that there is no problem in finding alternative seed
in the research area. Education, non-agricultural income and producer's income level were found to be
important variables on the use of certified seeds. We conclude that the supports contribute to the
adoption of certified seed (58.7%), thus increase the use of certified seeds, and the gross production
value while reduce the production costs. Increasing the certified seed support will contribute to enhance
the yield and improve the quality of wheat. Providing the the support payments in planting period will
contribute to increasing the use of certified seeds.
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