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phosphorus, the harvest level increases within 
limits: 2.83-3.07 t/ha or 32.9-44.1% (Figure 1). 
 

 
Figure 2. Dynamics of winter wheat crops  

according to fertilization levels 

According to the Figure 2, the percentage of 
crop level oscillates to a great extent depending 
on the nitrogen dose, and the phosphorus does 
not act on it. The N120P2.0-2.5K60 variant is 
considered to be optimal for winter wheat to 
harvest formation on calcareous chernozem. 
The quality of winter wheat grains at the 
control variant consisted of 21.5% and 
increased up to 29.8% for the N120P3.5K60 
variant or 8.3% for the wet gluten content. 
Fertilization at a dose of 60 kg N/ha increased 
the gluten content by 4.3% (Table 4).

Table 4. Grain quality of winter wheat with different 
levels of fertilization, average 2011-2017 

Variant 

Calcareous Chernozem  
Wet gluten 

content IDG Quality 
group % units 

Control 21.5 86 II 
N60P3.5K60 25.8 88 II 
N120P3.5K60 29.8 84 II 
N180P3.5K60 28.6 87 II 
N120P1.5K60 28.3 91 II 
N120P2.5K60 28.8 91 II 
N120P3.5K60 27.3 96 II 
N120P4.5K60 26.3 97 II 

 
The maximum dose of 180 kg N/ha increased 
the content of wheat gluten by 4.8% indicating 
a decrease in fact. 
The optimal dose is considerate the N120P2.5K60  
variant with an average content of gluten - 
28.8%. According to the deformation index the 
quality group of winter wheat grains at all 
variants is the second group (Table 4).

 
Figure 3. Dynamics of wet gluten content  

in winter wheat, average 2011-2017 

According to the Figure 3, the gluten content 
increases only up to the 120 kg/N ha dose. 
 
CONCLUSIONS 
 
Recent studies carried out on the harvest and 
the quality of winter wheat in the years 2011-
2017 on the calcareous chernozem, were 
depended by applying of the chemical 
fertilizers in different doses and zonal 
conditions of the Republic of Moldova. 
The atmospheric precipitations that fallen 
unevenly (263-183 mm) during the period 
2011-2017 contributed to the development and 
favorable growth of winter wheat. 
The highest agronomic effect after water 
consumption was the N120P2.5K60 variant, and 
was 110.9 mm/t. The harvest level increased by 
0.81 t/ha, the percentage increase being 38.0% 
against the control, and the gluten content 
increased by 7.3%. 
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Abstract 
 
In the last four years, the continuous development of the soybean acreage in Europe, mostly in Central and Eastern 
Europe, is challenging farmers to apply the adequate growing technology in order to maximize the yields and increase 
the quality of soybeans. At the same time, this situation is creating a new momentum for breeders for new and/or 
improved soybean genotypes. 
The yield performance of various soybean genotypes will allow breeders and agriculture experts to recommend farmers 
the right variety for a specific soybean cropping area and the farmers to select the right variety for obtaining the best 
yields under current soybean growing technology. 
The field experiments were carried-out in 2015 and 2016 in different climate conditions, 2015 being considered less 
favorable for growing soybeans, while 2016 was favorable to very favorable for this crop. 
A wide assortment of soybean varieties from different maturity groups created by public and private breeders for all-
over Europe had been tested in two experimental years under different and regional specific conditions in five locations 
in Romania (Central, East, South-East and South-West) and one location in Bulgaria (North). 
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INTRODUCTION 
 
In the last four years, the continuous 
development of the soybean acreage in Europe, 
mostly in Central and Eastern Europe, is 
challenging farmers to apply the adequate 
growing technology in order to maximize the 
yields and increase the quality of soybeans.  
At the same time, this situation is creating a 
new momentum for breeders for new and/or 
improved soybean genotypes. 
The yield performance of various soybean 
genotypes will allow breeders and agriculture 
experts to recommend farmers the right variety 
for a specific soybean cropping area and the 
farmers to select the right variety for obtaining 
the best yields under current soybean growing 
technology. 
 
MATERIALS AND METHODS 
 
The scope of this paper was to bring 
information regarding the yield performance of 
various soybean genotypes into the attention of 
farmers and other interested parties. 
A wide assortment of soybean varieties from 
different maturity groups created by public and 
private breeders for all-over Europe had been 

tested in 2015 and 2016 under different and 
regional specific conditions in five traditional 
soybean areas (Figure 1): The Agricultural 
Research and Development Station Turda in 
Central Romania; The Agricultural Research 
and Development Station Secuieni in East 
Romania; The Agricultural Research and 
Development Station Caracal in South-West 
Romania; private farm Agrichim Fetești in 
South-East Romania and in Bulgaria in one 
location at private farm ET Pris Borislav 
Goranov Knezha in North Bulgaria.  
The field experiments were carried-out in two 
experimental years in different climate 
conditions, 2015 being considered less 
favorable for growing soybeans, while 2016 
was favorable to very favorable for this crop.  
In two experimental years at ARDS Turda were 
studied 63 soybean varieties, out of which 22 
replicated each year. The seeding was done on 
April 21-28 at 50 cm between rows and 60 
g.g./m2 seeding density. 
At ARDS Secuieni were tested 49 soybean 
varieties (27 replicated), seeded on April 25-27 
at 50 cm between rows and 50 g.g./m2 seeding 
density. 
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Figure 1. The locations of experimental fields in 

Romania and Bulgaria in the years 2015 and 2016 
 
At ARDS Caracal were studied 43 soybean 
varieties (25 replicated), seeded on May 9-13 at 
70 cm between rows and 55 g.g./m2 seeding 
density. In Fetești were tested 63 soybean 
varieties (24 replicated), seeded on April 14-28 
at 37.5 cm between rows and 60 g.g./m2

seeding density. In Knezha were studied 53 
soybean varieties (17 replicated), seeded on 
April 18-19 at 70 cm between rows and 45 
g.g./m2 seeding density. 
 
RESULTS AND DISCUSSIONS 
 
In Turda, in 2015, the average yield per 
experiment was 2,104.2 kg/ha with variation 
limits from 1,442.0 to 2,668.0 kg/ha. A number 
of 40 soybean varieties had been tested, out of 
which 19 produced more that the average. In 
2016 the average yield was 3,970.2 kg/ha 
(variation limits 3,040.0-4,910.0 kg/ha) and 28 
varieties (out of 49 tested) produced more that 
the average (Figure 2). 
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Figure 2. The yields obtained for the soybean varieties 
assortment (kg/ha, Turda, 2015-2016) 

In Secuieni, in 2015, the average yield per 
experiment was 2,487.7 kg/ha (variation limits 
1,463.0-3,388.0 kg/ha). An assortment of 36 
soybean varieties had been studied, out of 
which 18 produced more that the average. In 
2016, the number of tested varieties was 40 and 
23 varieties had the yield above the average of 
2,372.4 kg/ha (variation limits 1,522.0-3,677.0 
kg/ha) (Figure 3). 
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Figure 3. The yields obtained for the soybean varieties 

assortment (kg/ha, Secuieni, 2015-2016) 
 
In Caracal, in 2015, was tested a number of 43 
soybean varieties, out of which 22 produced 
more yield than the average of 2,792.7 kg/ha 
(variation limits 1,659.0-4,016.0 kg/ha). In 
2016, were studied 41 varieties and the average 
yield of the experiment was 3,320.5 kg/ha 
(variation limits 2,753.0-4,716.0). 18 soybean 
varieties produced more then the average 
(Figure 4). 
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Figure 4. The yields obtained for the soybean varieties 

assortment (kg/ha, Caracal, 2015-2016) 
 
In Fetești, in 2015 were tested 42 soybean 
varieties that produced an average yield of 
3,106.0 kg/ha (variation limits 2,200.0-3,550.0 
kg/ha) and 25 varieties produced more that 
average. In 2016, the average yield was 3,015.4 
kg/ha (variation limits 2,565.0-3,576.0 kg/ha) 
and 20 varieties (out of 43 tested) produced 
more that the average (Figure 5). 
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Figure 5. The yields obtained for the soybean varieties 

assortment (kg/ha, Fetești, 2015-2016) 
 
At Knezha, in 2015, an assortment of 41 
soybean varieties had been studied, out of 
which 23 produced more that the average
(Figure 6).
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Figure 6. The yields obtained for the soybean varieties 

assortment (kg/ha, Knezha, 2015-2016)  
In 2015, the average yield per experiment was 
1,800.4 kg/ha (variation limits 945.0-2,314.0 
kg/ha). In 2016, the number of tested varieties 
was 29 and 15 varieties had the yield above the 
average of 2,077.9 kg/ha (variation limits 
1,100.0-2,980.0 kg/ha). 
 
CONCLUSIONS 
 
In the experiments from ARDS Turda, the 
soybean yields were greatly influenced by the 
weather conditions of the agricultural year. The 
most favorable year was 2016, when the 
average yield was 3,970.2 kg/ha and 27 
varieties produced more than 4,000.0 kg/ha, 
while 2015 was less productive, with an 
average yield of 2,104.2 kg/ha and 5 varieties 
produced over 2,500.0 kg/ha. With average 
yields over two experimental years above 
3,000.0 kg/ha can be mentioned the following 
soybean varieties: Caro TD, Ilinca TD, 
Sponsor, Isidor, Gladiator, Sigalia, Sinara, 
Solena, Ema, Ika, Korana, Avigeya, Rosa and 
Srebrina. 

Under the conditions of ARDS Secuieni, the 
soybean varieties of the tested assortment 
produced between 1,463.0 and 3,388.0 kg/ha 
(2,487.7 kg/ha on average) in 2015 and 
between 1,522.0 and 3,677.0 kg/ha (an average 
of 2,372.4 kg/ha) in the year 2016. By 
comparison with average yields per year, 18 
varieties produced more (out of which 14 
varieties significantly exceeded the average) in 
2015 and 21 varieties produced more (of which 
13 varieties significantly exceeded the average) 
in 2016. Yields more than 2,500.0 kg/ha 
(average of two years) have been harvested 
from the following soybean varieties: Carla 
TD, Caro TD, Larisa TD, Mălina TD, Perla, 
Daciana, Triumf, Sponsor, Sigalia, Sinara, Ika, 
Avigeya and Rosa. 
Under the experimental conditions of ARDS 
Caracal the soybean obtained high yields, 
ranging from 1,659.0 to 4,016.0 kg/ha, 
averaging 2,792.7 kg/ha in 2015 and between 
3,320.5 and 4,716.0 kg/ha with an average of 
3,320.5 kg/ha in 2016. Compared to average 
yields, 22 varieties produced more in 2015 and 
18 varieties were above the average in 2016. 
More than 3,000.0 kg/ha average in two years 
have been obtained from the following soybean 
varieties: Daciana, Sponsor, Gladiator, Isidor, 
Mentor, Solena, Ema, Sanda, Richy, Rosa and 
Srebrina. 
In the experiments from Agrichim Feteşti, on 
fertile soil and under irrigation conditions, 
soybean yields were constantly high (3,015.4-
3.106.0 kg/ha yearly averages). More than 
3,000.0 kg/ha - average in two experimental 
years - were harvested from the following 
soybean varieties: Daciana, Triumf, Oana F, 
Caro TD, Larisa TD, Sponsor, Isidor, Sigalia, 
Sinara, Ema, Ika, Sanda, SGSR Picor, Avigeya, 
Richy, Rosa, Srebrina and Vigo. 
Under the conditions of ET Pris Borislav 
Goranov Knezha, compared with average 
annual yields per experiment, 23 varieties 
produced more in 2015 and 15 varieties were 
above average in 2016. The soybean varieties 
that produced more than 2000 kg/ha are the 
following: Daciana, Triumf, Sponsor, Isidor, 
Avigeya, Richy, Rosa, Srebrina, Ika, Sanda, 
Galina and Zora. 
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Figure 1. The locations of experimental fields in 

Romania and Bulgaria in the years 2015 and 2016 
 
At ARDS Caracal were studied 43 soybean 
varieties (25 replicated), seeded on May 9-13 at 
70 cm between rows and 55 g.g./m2 seeding 
density. In Fetești were tested 63 soybean 
varieties (24 replicated), seeded on April 14-28 
at 37.5 cm between rows and 60 g.g./m2

seeding density. In Knezha were studied 53 
soybean varieties (17 replicated), seeded on 
April 18-19 at 70 cm between rows and 45 
g.g./m2 seeding density. 
 
RESULTS AND DISCUSSIONS 
 
In Turda, in 2015, the average yield per 
experiment was 2,104.2 kg/ha with variation 
limits from 1,442.0 to 2,668.0 kg/ha. A number 
of 40 soybean varieties had been tested, out of 
which 19 produced more that the average. In 
2016 the average yield was 3,970.2 kg/ha 
(variation limits 3,040.0-4,910.0 kg/ha) and 28 
varieties (out of 49 tested) produced more that 
the average (Figure 2). 
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Figure 2. The yields obtained for the soybean varieties 
assortment (kg/ha, Turda, 2015-2016) 

In Secuieni, in 2015, the average yield per 
experiment was 2,487.7 kg/ha (variation limits 
1,463.0-3,388.0 kg/ha). An assortment of 36 
soybean varieties had been studied, out of 
which 18 produced more that the average. In 
2016, the number of tested varieties was 40 and 
23 varieties had the yield above the average of 
2,372.4 kg/ha (variation limits 1,522.0-3,677.0 
kg/ha) (Figure 3). 
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Figure 3. The yields obtained for the soybean varieties 

assortment (kg/ha, Secuieni, 2015-2016) 
 
In Caracal, in 2015, was tested a number of 43 
soybean varieties, out of which 22 produced 
more yield than the average of 2,792.7 kg/ha 
(variation limits 1,659.0-4,016.0 kg/ha). In 
2016, were studied 41 varieties and the average 
yield of the experiment was 3,320.5 kg/ha 
(variation limits 2,753.0-4,716.0). 18 soybean 
varieties produced more then the average 
(Figure 4). 
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Figure 4. The yields obtained for the soybean varieties 

assortment (kg/ha, Caracal, 2015-2016) 
 
In Fetești, in 2015 were tested 42 soybean 
varieties that produced an average yield of 
3,106.0 kg/ha (variation limits 2,200.0-3,550.0 
kg/ha) and 25 varieties produced more that 
average. In 2016, the average yield was 3,015.4 
kg/ha (variation limits 2,565.0-3,576.0 kg/ha) 
and 20 varieties (out of 43 tested) produced 
more that the average (Figure 5). 
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Figure 5. The yields obtained for the soybean varieties 

assortment (kg/ha, Fetești, 2015-2016) 
 
At Knezha, in 2015, an assortment of 41 
soybean varieties had been studied, out of 
which 23 produced more that the average
(Figure 6).
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Figure 6. The yields obtained for the soybean varieties 

assortment (kg/ha, Knezha, 2015-2016)  
In 2015, the average yield per experiment was 
1,800.4 kg/ha (variation limits 945.0-2,314.0 
kg/ha). In 2016, the number of tested varieties 
was 29 and 15 varieties had the yield above the 
average of 2,077.9 kg/ha (variation limits 
1,100.0-2,980.0 kg/ha). 
 
CONCLUSIONS 
 
In the experiments from ARDS Turda, the 
soybean yields were greatly influenced by the 
weather conditions of the agricultural year. The 
most favorable year was 2016, when the 
average yield was 3,970.2 kg/ha and 27 
varieties produced more than 4,000.0 kg/ha, 
while 2015 was less productive, with an 
average yield of 2,104.2 kg/ha and 5 varieties 
produced over 2,500.0 kg/ha. With average 
yields over two experimental years above 
3,000.0 kg/ha can be mentioned the following 
soybean varieties: Caro TD, Ilinca TD, 
Sponsor, Isidor, Gladiator, Sigalia, Sinara, 
Solena, Ema, Ika, Korana, Avigeya, Rosa and 
Srebrina. 

Under the conditions of ARDS Secuieni, the 
soybean varieties of the tested assortment 
produced between 1,463.0 and 3,388.0 kg/ha 
(2,487.7 kg/ha on average) in 2015 and 
between 1,522.0 and 3,677.0 kg/ha (an average 
of 2,372.4 kg/ha) in the year 2016. By 
comparison with average yields per year, 18 
varieties produced more (out of which 14 
varieties significantly exceeded the average) in 
2015 and 21 varieties produced more (of which 
13 varieties significantly exceeded the average) 
in 2016. Yields more than 2,500.0 kg/ha 
(average of two years) have been harvested 
from the following soybean varieties: Carla 
TD, Caro TD, Larisa TD, Mălina TD, Perla, 
Daciana, Triumf, Sponsor, Sigalia, Sinara, Ika, 
Avigeya and Rosa. 
Under the experimental conditions of ARDS 
Caracal the soybean obtained high yields, 
ranging from 1,659.0 to 4,016.0 kg/ha, 
averaging 2,792.7 kg/ha in 2015 and between 
3,320.5 and 4,716.0 kg/ha with an average of 
3,320.5 kg/ha in 2016. Compared to average 
yields, 22 varieties produced more in 2015 and 
18 varieties were above the average in 2016. 
More than 3,000.0 kg/ha average in two years 
have been obtained from the following soybean 
varieties: Daciana, Sponsor, Gladiator, Isidor, 
Mentor, Solena, Ema, Sanda, Richy, Rosa and 
Srebrina. 
In the experiments from Agrichim Feteşti, on 
fertile soil and under irrigation conditions, 
soybean yields were constantly high (3,015.4-
3.106.0 kg/ha yearly averages). More than 
3,000.0 kg/ha - average in two experimental 
years - were harvested from the following 
soybean varieties: Daciana, Triumf, Oana F, 
Caro TD, Larisa TD, Sponsor, Isidor, Sigalia, 
Sinara, Ema, Ika, Sanda, SGSR Picor, Avigeya, 
Richy, Rosa, Srebrina and Vigo. 
Under the conditions of ET Pris Borislav 
Goranov Knezha, compared with average 
annual yields per experiment, 23 varieties 
produced more in 2015 and 15 varieties were 
above average in 2016. The soybean varieties 
that produced more than 2000 kg/ha are the 
following: Daciana, Triumf, Sponsor, Isidor, 
Avigeya, Richy, Rosa, Srebrina, Ika, Sanda, 
Galina and Zora. 
 
 
 



84 

 

ACKNOWLEDGEMENTS 
 
This research was carried out with the support 
of: 
Prof. dr. Gheorghe Valentin Roman, University 
of Agronomic Sciences and Veterinary 
Medicine Bucharest, Romania;  
Dr. Eng. Eugen Mureşanu, Dr. Eng. Raluca 
Rezi, Dr. Eng. Camelia Urdă, The Agricultural 
Research and Development Station Turda, 
Romania; 
Dr. Eng. Elena Trotuș, Dr. Eng. Simona-
Florina Pochișcanu-Isticioaia, The Agricultural 
Research and Development Station Secuieni, 
Romania; 
Dr. Eng. Eugen Petrescu, Dr. Eng. Eustațiu 
Constantinescu, The Agricultural Research and 
Development Station Caracal, Romania; 
Dr. Eng. Viorel Nica, Eng. Horia Păstrăv, 
Agrichim Fetești, Romania; 
Milena and Borislav Goranov, ET Pris Borislav 
Goranov Knezha, Bulgaria. 
 

REFERENCES 
 
Dima D., 2016. Soybean demonstration platforms: the 

bond between breeding, technology and farming in 
Central and Eastern Europe. Agriculture and 
Agricultural Science Procedia. Elsevier, Amsterdam, 
The Netherlands. 

Dorđević V., Roman Gh.V., 2013. Soya - Manual for 
Danube region. Institut za ratarstvo i povrtarstvo, 
Novi Sad, Serbia. 

Rezi R., Mureşanu E., Urdă C., Dima D., 2016. Mega-
environmental field trial of European soybean 
varieties - Their behavior in climatic conditions from 
ARDS Turda. AN. I.N.C.D.A. Fundulea, Vol. 
LXXXIV. 

Roman Gh.V., Tabără V., Pîrşan P., Axinte M., Ştefan 
M., Robu T., 2011. Field Crops - Cereals and Grain 
Legumes, Vol. I. Universitară Publishing House, 
Bucharest. 

Roman Gh.V., 2013. Soybean crop in the research & 
development and education & training systems in 
Romania. Danube Soya and the European Protein 
Debate. Danube Soya Congress, Augsburg, Germany. 

 
 

 

  

 
DETERMINATION OF SEPARATING PERFORMANS  

OF NEW DESING THRESHING UNIT FOR SAGE 
 

Mehmet Emin GOKDUMAN, Deniz YILMAZ 

 
Department of Agricultural Machinery and Technologies Engineering, Faculty of Agriculture, 

Suleyman Demirel University, Isparta, Turkey  
 

Corresponding author email: denizyilmaz@sdu.edu.tr  
 
Abstract 
 
For many years, mechanization of harvesting and threshing has been successfully implemented for various crops and 
has been developed depending on technological progress. However, the processes of threshing, separating and cleaning 
of medicinal aromatic plants are carried out by conventional methods (by hand) after the products are dried. This case 
leads to damage in the product, loss of labor and yield. In order to help to overcome these disadvantages and separate 
the dried products from the foreign materials such as stalk, spall and dust special separating systems designed 
depending on the plant are needed. 
In this study, the separation-cleaning performances required for Sage (Salvia officinalis), for our country and the 
Mediterranean Region, have been determined. Performance values and working limits of the separating unit for sage 
(Salvia officinalis) have been determined. The separating unit is consisting of chassis, mainframe, two sieves, which 
have adjustable vibrating, velocity and inclination features, sieve housings, inclination adjusting mechanism and 
material outlet unit. The performance as separating efficiency, work efficiency and specific power consumption of 
separating unit were determined.  
In order to determine the separation performances of the separating unit, 3 different sieves type experiments were 
performed depending on the amount of 3 different feedings. Experiments were carried out at 3 different sieve speeds 
and 3 different sieve slopes for sage. Each trial was performed in three replicates. 
According to the study results, separating efficiency for sage (Salvia officinalis) used in the study changed between 
41.44% and 97.89%. Work efficiency of separation unit changed between 0.69 kg/h and 6.00 kg/h. In different 
operations, specific power consumption of separation unit varied between 3.52 kW/kg and 30.06 kW/kg. 
 
Key words: Sage (Salvia officinalis), separating, design, aromatic plant. 
 
INTRODUCTION 
 
Sage plant (Salvia officinalis L.), one of the 
most characteristic aromatic plants of the 
Dalmatian karst, is a popular kitchen herb and 
member of the mint family (Generalić, 2012). It 
is used in cosmetics, perfume and medicine. 
(Tucker et al., 1980; Chalchat et al., 1988). It is 
also known as a great tonic for a number of 
ailments. 
The importance of cultivation of medicinal and 
aromatic plants like sage plant has been 
increased due to the increasing demand for 
medicinal and aromatic plants in fields such as 
spices, beverages, perfumes and cosmetic 
industries as well as the pharmaceutical 
industry. (Anonymous, 2012).  
It has been taken considerable steps about the 
medicinal-aromatic plant mechanization and 
different types of separating systems with the 
increasing demand for medicinal and aromatic 

plants used in harvesting and threshing 
machines.  
Sieves and eccentrics moving the sieves are 
used in the separating system in parallel with 
the developing technologies.  
The time of material on the sieves, sieve type, 
the amount of the material and the sieve 
inclination are important parameters for 
efficiency of separating (Kutzbach, 2003). 
Harvesting, threshing, separating and cleaning 
medical aromatic plants is very important.  
In recent years, numerous studies have carried 
out on sage plants, but work on the separating 
and cleaning system for this plant is limited.  
In this study, being an important issue for me-
dicinal and aromatic plant mechanization in our 
country and the Mediterranean Region, sepa-
ration-cleaning unit performances required for 
Sage (Salvia officinalis) have been determined.  
Performance values and working limits of the 
separating unit for sage (Salvia officinalis) 




