
SUSTAINABLE  FORAGE  PRODUCTION  AND  ECOLOGICAL  SAFETY|  139 

 

 

 

 

 

 

 

 

 

 

CHAPTER VIII 

 

COMPARISON OF HUNGARIAN VETCH (Vicia pannonica 

Crantz.), HAIRY VETCH (Vicia villosa Roth.) AND COMMON 

VETCH (Vicia sativa L.) SEEDS IN TERMS OF SOME 

PHYSICAL AND PHYSIOLOGICAL PROPERTIES 
 
 

Assist. Prof. Dr. Zeynep DUMANOĞLU§§ 

Assoc. Prof. Dr. Erdal ÇAÇAN** 

Prof. Dr. Kağan KÖKTEN*** 

 

 

 

 

 

 

 
§§Bingol University, Faculty of Agriculture, Department of Biosystem Engineering, 

Bingol-Turkey, E-mail: zdumanoglu@bingol.edu.tr  
** Bingol University, Department of Crop and Animal Production, Vocational School 

of Food, Agriculture and Livestock, Bingol-Turkey, E-mail: ecacan@bingol.edu.tr  
***Bingol University, Faculty of Agriculture, Department of Field Crops, Bingol-

Turkey, E-mail: kkokten@bingol.edu.tr  

 



140 | SUSTAINABLE  FORAGE  PRODUCTION  AND  ECOLOGICAL  SAFETY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUSTAINABLE  FORAGE  PRODUCTION  AND  ECOLOGICAL  SAFETY|  141 

 

INTRODUCTION 

In recent years, serious problems with the supply of the basic 

needs of the particular animal feed production are emerging. 

Fluctuations in feed prices and various problems occur in reaching these 

products at the desired time and amount. For this reason, researches on 

available feeds and especially on feeds that animals can enjoy are 

increasing day by day. After having the biggest share alfalfa forage 

crops group Fabaceae (legumes), which is a member of the family 

comes from vetches in Turkey (Çaçan and Kökten, 2017). Fabaceae 

family is the second largest family with 1145 taxa in 69 genera in our 

country, and vetches are the third largest genus with 89 taxa in this 

family (Kozan, 2013). It is a forage plant that is produced as green-dry 

forage or grain of vetches, used for green manure material and grazing 

for animals (Karaca and Çimrin, 2001; Avcı et al., 2003). As a result of 

the studies carried out, it can also be evaluated as concentrate feed due 

to the protein content of the grains above 20% (Açıkgöz, 2001; 

Seydoşoğlu, 2014).  

Table 1. Vetch cultivation area and production amounts in Turkey 

Years Planted Area (da) Vetch Production (Green forage) (t) 

2015 4 365 182 4 281 259 

2016 4 428 378 4 542 042 

2017 4 456 256 4 597 600 

2018 3 869 465 4 273 945 

2019 3 914 980 4 303 868 
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Vetch production made sown area (green forage) continues to 

decrease in the last two years, but interest continues in Turkey (Table 

1) (TURKSAT, 2020). Vetch can be planted together with Poaceae. 

Particularly, Poaceae grown in an upright form prevent the vetches from 

lying (Kavut and Geren, 2018). In addition, the quality of the feed cut 

in this way increases and contributes especially to the nitrogen need of 

pastures (Gökkuş and Koç, 1993). Feed cost constitutes approximately 

70% of the cost of an agricultural enterprise for animal production. 

Therefore, the availability of high quality and sufficient feed will also 

support the financial burden of the enterprise (Yaylak and Alçiçek, 

2003; Mut et al., 2020). 

Hungarian vetch (Vicia pannonica Crantz) 

Hungarian vetch is a fodder plant grown in a wide geography 

from Spain to the Caucasus after being cultivated in Central Europe 

especially in Hungary the Danube countries, the Eastern Mediterranean 

Region from the beginning of the 20th century (Gençkan, 1983). 

Hungarian vetch stands out with its ability to grow in high altitude 

regions, resistant to drought and winter conditions (Budak, 2017; 

Turan, 2019). While it can remain under the snow cover, it has a 

sensitive structure to snow-free-frost conditions. In terms of drought, 

the amount of precipitation can withstand the low summer season 

(Gençkan, 1983). Although it is highly selective in terms of soil 

properties, it can grow in medium-heavy, heavy or lime-rich soils. 
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In this study, the Doğu Beyazı variety of Hungarian vetch was 

selected and some physical and physiological characteristics of this 

seed were determined. 

Hairy vetch (Vicia villosa Roth.) 

Hairy vetch, belonging to this part of the pre-grown in Western 

Asia with the Mediterranean because it is a plant native wild forms are 

found mostly in Turkey. Since it has a common root structure and can 

keep the moisture in the soil well (Gençkan, 1983), resistant to cold 

weather conditions (Özpınar and Sabancı, 2014). In addition, it is 

preferred by the producers in evaluating the lands that are seen as arid 

and barren. Hairy vetch, which can be grown in almost any type of soil, 

can also be cultivated mixed with cereals (Geçit et al., 2018). 

In this study, Ceylan variety of hairy vetch was selected and some 

physical and physiological characteristics of this seed were determined. 

Common vetch (Vicia sativa L.) 

It is reported by researchers that common vetch has been seen in 

Central and Northern Europe in much earlier periods, as well as being 

the homeland of the Mediterranean and West Asia Regions. On the 

other hand, it can be grown almost anywhere in the world today 

(Gençkan, 1983). Common vetch is the most cultivated species in 

Turkey (Kaplan, 2013). Its grains are used as wet-dry grass or 

concentrate fodder. It is also used by producers as cover crops and green 

fertilizers to enrich the soil from erosion (water-wind) severity and 

organic material in open lands (Geçit et al., 2018, Demiroğlu Topçu et 

al., 2020). 
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In this study, the Cumhuriyet variety of common vetch was 

selected and some physical and physiological characteristics of this 

seed were determined. 

This study was conducted to determine some physical and 

physiological characteristics of Hungarian vetch, hairy vetch and 

common vetch seeds and to compare these vetch species in terms of 

these characteristics. 

MATERIAL and METHODS 

This study was carried out in the laboratories of Bingöl University 

Faculty of Agriculture, Biosystem Engineering and Field Crops 

departments in 2021. In this study, the Doğu Beyazı of the Hungarian 

vetch (Vicia pannonica Crantz), the Ceylan of the hairy vetch (Vicia 

villosa Roth.) And the Cumhuriyet varieties of the common vetch (Vicia 

sativa L.) were selected and the seeds of these varieties were examined. 

The properties of the seeds were statistically compared at p <0.05 

significance level. 

Some Physical Characteristics of Vetch Seeds 

Depending on the climatic characteristics of each plant, soil (pH, 

salinity, drought, etc.) and genotype differences, the characteristics of 

its seeds also vary (Dumanoğlu et al., 2021). According to the 

researches, the geometric (long-medium-short) and shape (round-oval-

long) characteristics of the seeds are classified by considering some 

characteristics of the seeds (Yağcıoğlu, 2015) (Table 2). With the help 

of these determined data, the average arithmetic and geometric diameter 

(mm), sphericity values of the seeds can be determined by using the 
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following equations (Mohsenin, 1970; Alayunt, 2000; Kara, 2012). 

Characteristics of seeds are applied and used in the agricultural 

production chain from sowing to harvest and even in the product 

processing stage afterwards. Therefore, the current characteristics of the 

seeds need to be determined. 

Table 2. Classification of seeds according to their geometric and 

shape features 
Seeds according 

to their geometric 

features 

Grain width / 

Grain length  

(b/a) (mm) 

Seeds according to 

shape 

characteristics 

Length (a), 

Width  (b), 

Thickness (c) 

(mm) 

Long 0.6 Round a ≈ b ≈ c 

Middle 0.6 – 0.7 Oval a/3 < b ≈ c 

Short > 0.7 Long c < b < a/3 

 𝐷: (𝐿 +𝑊)/2      (1) 

D: Average arithmetic diameter of the seed (mm) 

L: Seed length value (mm) 

W: Seed width value (mm)  

 𝐷𝑜: (𝐿 ∗ 𝐷^2)1/3      (2) 

D0: Average geometric diameter of the seed (mm) 

L: Seed length value (mm) 

D: Average arithmetic diameter of the seed (mm) 

 𝛷:𝐷𝑜/𝐿       (3) 

Φ : Sphericity Value of the Seed  

Do : Average geometric diameter of the (mm) 

L : Seed length value (mm) 

 

In this study; 100 seeds were sampled randomly within the seeds 

of the examined vetch species and the length, width and surface area 

properties of the seeds were determined with the help of the Nikon SMZ 

745T stereo microscope, which has its own software. (Dumanoğlu and 
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Geren, 2020). In addition, the counting and weighing processes of the 

seeds were completed in a way that the thousand-grain weights were 

randomly separately and in four repetitions (Dumanoğlu et al., 2019). 

Some physiological characteristics of vetch seeds 

In this study, germination time (day) and rate (%) of seeds 

belonging to three different vetch species (Doğu Beyazı, Cumhuriyet 

and Ceylan) were determined. The seeds taken from the varieties 

randomly were firstly pre-cooled for 1 week (in a refrigerator at + 4 °C) 

in accordance with ISTA (2007) rules. After this process, under 

controlled conditions (20-25 ° C, 60% humidity, dark environment, 10 

days) using MEMMERT brand incubator, they were germinated in petri 

dishes in four repetitions. 

Statistical analysis 

In this study, some physical (shape-size, surface area, average 

arithmetic-geometric diameter, sphericity, thousand grain weight) and 

physiological properties of seeds belonging to vetch varieties were 

determined. It was determined that the obtained data had differences at 

the significance level of p<0.05 and statistically DUNCAN grouping 

was made using the SPSS V.21 program. 

RESULTS and DISCUSSION 

Some physical characteristics of vetch seeds  

It was determined that three different vetch species examined in 

the study had an average length of 4.264 mm, a width of 4.091 mm, a 

surface area of 13.879 mm2, an arithmetic diameter of 4.119 mm, a 

geometric diameter of 23.081 mm, a sphericity of 5.702 and a grain 



SUSTAINABLE  FORAGE  PRODUCTION  AND  ECOLOGICAL  SAFETY|  147 

 

weight of 40.748 g. After the statistical analysis, it was determined that 

there were differences between vetch species at p<0.05 significance 

level. Apart from the width (mm) feature, the common vetch and hairy 

vetch are the same, and the Hungarian vetch is grouped separately 

(Table 3). 

Table 3. Some physical characteristics of seeds of vetch varieties 

Seed Features 
Common 

vetch 

Hungarian 

vetch 

Hairy 

vetch 
Avg. 

Length (mm) 
Avg. 4.478a 3.889b 4.426a 4.264 

Stdv. 0.382 0.261 0.347 0.330 

Width (mm) 
Avg. 4.406b 3.706c 4.162a 4.091 

Stdv. 0.346 0.275 0.321 0.314 

Surface area 

(mm2) 

Avg. 15.103a 11.660b 14.873a 13.879 

Stdv. 2.193 1.573 2.150 1.972 

Avg.Arithmetic 

diameter of the 

seed (mm) 

Avg. 4.262a 3.802b 4.294a 4.119 

Stdv. 0.322 0.254 0.317 0.298 

Avg.Geometric 

diameter of the 

seed (mm) 

Avg. 27.578a 19.029b 22.636a 23.081 

Stdv. 6.266 3.869 6.118 5.418 

Sphericity of the 

seed 

Avg. 6.089a 4.840b 6.178a 5.702 

Stdv. 0.908 0.655 0.908 0.824 

Thousand grain 

weight (g) 

Avg. 47.350 33.375 41.350 40.748 

Stdv. 0.117 0.115 0.083 0.105 

 

Considering the seed characteristics of the three different vetch 

species examined in this study, it was found to have a short and oval 

structure. 

Some physiological characteristics of vetch seeds 

In the study, according to the data obtained as a result of 

germination processes performed under controlled conditions of 

genotypes belonging to three different vetch species; It was determined 

that 91% of Hungarian vetch germinated within 1.587 days, 98% of 
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hairy vetch in 1.189 days and common vetch 99% within 1.063 days. It 

was determined that all three vetch species have a very high 

germination rate and also the ability to germinate in about 1.5 days. 

 

 

Table 4. Germination rate and time of seeds belonging to vetch varieties 

Vecth Seed Germination rate (%) Germination time (day) 

Hungarian vetch 91 1.587 

Hairy vetch 98 1.189 

Common vetch 99 1.063 

 

RESULTS 

It was observed that common vetch and hairy vetch gave higher 

values than Hungarian vetch in terms of length, surface area, average 

arithmetic diameter, average geometric diameter and sphericity among 

the physical properties examined in the study. In terms of width, the 

highest value was obtained from hairy vetch. Hairy vetch was followed 

by common vetch. The lowest value was obtained from the Hungarian 

vetch. Although the hairy vetch gave high values in terms of all physical 

properties, it gave the lowest value in terms of thousand grain weight. 

Common vetch and Hungarian vetch yielded similar results in terms of 

thousand grain weight. 

In terms of physiological features, it has been observed that 

common vetch and hairy vetch give better results than Hungarian vetch 

as well as physical properties. It was determined that common vetch 

and hairy vetch germinated in a short time compared to Hungarian vetch 

and their germination rate was higher. 
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