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Determination of Macronutrient Contents of Dry Grass 

of Some Vetch Species in Different Mixing Ratios with 

Barley 

 

Abstract 

This research was carried out to determine the macronutrient 

content in dry grass of barley, which is mixed with common vetch 

and hairy vetch in different proportions. Field trials were conducted 

at Siirt University (Turkey) for two years in the winter season of 

2017-18 and 2018-19. Common vetch (YF), hairy vetch (TF) and 

barley (A) plants were grown sole, and each vetch species was 

grown mixed with barley in four different mixing ratios (80:20, 

60:40, 40:60, 20:80). Phosphorus (P), potassium (K), calcium (Ca) 

and magnesium (Mg) ratios were determine in the harvested grass. 

As the average of two years; the highest Ca content (1.08%) was 

obtained by the "20 YF + 80A" mixture, whereas the highest K 

content (4.50%) was obtained from the "sole common vetch", the 

highest Mg content (0.21%) was obtained from the "80YF + 20A" 

mixture and the highest P content (0.34%) was obtained from the 

"20TF + 80A" mixture. It is found that the grass of these legumes 

in sole and their mixture with barley are at a sufficient level in terms 

of Ca and K; but in terms of Mg and P, they were found below the 

required limit value for feed rations. It was concluded that the Ca / 

P ratio of hay obtained from both sole and mixed cultivation poses 

a risk for animal health. According to these results; it is proposed 

to add Mg and P-containing substances to the studied grasses. Or 

mixing them with Mg and P-rich feeds might be a good option. 
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INTRODUCTION 

Hairy vetch (Vicia villosa Roth) is 

widely grown as a legume cover crop 

throughout the U.S.A., with biological 

nitrogen fixation (BNF) through symbiosis 

with Rhizobium leguminosarum (Mothapo 

et al., 2013). It is an important cover crop 

and green manure in dryland cropping 

system of Mediterranean regions, too. A 

delay in the onset of rainfall during autumn 

can inhibit hairy vetch seed germination, 

which exposes its early growth stages to 

low-temperature stress (Yusefi-Tanha et al., 

2019). In China, smooth vetch is one of the 

most important widely grown green manure 

crop (Yan et al., 2019). It is a winter annual 

legume cultivated for pasture and hay with 

the capability for natural reseeding. Vicia 

villosa increases N concentrations in the 

soil, thus contributing to the sustainability 

of semiarid regions (Renzi et al., 2018). The 

hairy vetch is a climbing, prostrate or 

trailing legume (Aasim et al., 2011). Seed 

coat of it is very thick and hard, and difficult 

to absorb water during germination. It 

requires much time that cotyledon comes 

out from seed coat (Kim et al., 2013). 

Leguminous cover crops like hairy vetch is 

generally grown as winter cover crop in the 

rice paddy fields of tropical countries like 

South Korea and Japan (Pramanik et al., 

2013). It is often cultivated in mixture 

mainly with oats for the production of green 

forage or silage (El-Bok ve et al., 2019). 

Intercropping legumes with cereals for 

forage production is a sustainable technique 

showing several environmental benefits 

(Ben-Youssef et al., 2019). In a study, the 

effect of barley-vetch intercropping on the 

yields and yield components were searched 

in Iran. Nine mixed treatments were; 

densities of 250 vetch plants + 300 barley 

plants, 250 vetch plants + 500 barley plants, 

250 vetch plants + 700 barley plants, 450 

vetch plants + 300 barley plants, 450 vetch 

plants + 500 barley plants, 450 vetch plants 

+ 700 barley plants, 650 vetch plants + 300 

barley plants, 650 vetch plants + 500 barley 

and 650 vetch plants + 700 barley plants per 

square meter and sole cropping of barley 

(350 plants per m2) and vetch (250 plants 

per m2). The highest land equivalent ratio 

(LER), based on seed yield (1.20) and 

biological yield (1.48), belonged to 250 

vetch + 500 barley plants treatment, which 

indicate the usefulness of this intercropping 

treatment, as compared to the sole cropping 

of these two plant (Kahraryan et al., 2019). 

In the North China, Vicia sativa L. and 

Vicia villosa Roth were compared the for 

their adaptation difference to the 

phosphorus deficiency stress. The 
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adaptation of Vicia sativa L. to P deficiency 

stress was dominantly dependent on 

enhanced H+-release rate and acid 

phosphatase activity on the root surface in 

comparison to adequate P supply 

treatments. In contrast, H+-release rate of 

Vicia villosa Roth did not change, but the 

plant significantly increased the root-shoot 

ratio and the biomass of the roots under the 

P-deficient conditions. The results suggest 

that Vicia sativa L. and Vicia villosa 

Roth.have different strategies to adapt the 

low P stress environment by coordinating 

root morphological and physiological 

plasticity (Lu-Yang et al., 2011). Common 

vetch (Vicia sativa) is widely used as green 

manure, pasture, silage, hay and for grain 

for livestock feed (Fernandez-Aparicio et 

al., 2009). Common vetch is a viny, 

succulent, annual legume and grows taller 

when planted with a tall companion crop 

that provides structural support for climbing 

(Sattell et al., 1998). Common vetch is a 

high‐quality alternative forage legume in 

rainfed areas of the Mediterranean basin 

(Caballero et al., 1996). In the study of 

Sobkowicz (2001), P, K and Ca content in 

plants and their uptake with plant dry matter 

yield of spring triticale and common vetch 

were determined in sole and intercrop. 

Grow in mixture increased potassium 

content in plant dry matter of each species 

compared to pure stands. The highest K 

ratio in triticale and Ca in vetch plants were 

observed in plants from the lowest yielding 

treatments. However nutrient uptake was 

highly correlated with dry matter yield of 

plants of these two species. This research 

was carried out to determine the 

macronutrient content in dry grass of barley, 

which is mixed with common vetch and 

hairy vetch in different proportions. 

MATERIALS and METHODS 

This research was conducted in Siirt 

University, Faculty of Agriculture, Field 

Crops Experiment Area for two years in the 

2017-18 and 2018-19 growing period in 

Turkey. Some physical and chemical 

properties of the research soils are given in 

Table 1. Soil properties of the trial areas 

were found similar to each other. In both 

years, it was determined that the soils are 

salt-free, slightly alkaline, moderately 

calcareous, sufficient in potassium content, 

low in organic matter content and very low 

in available phosphorus content. 
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Table 1. Soil properties of trial field 
Soil properties Unit  Value 

2017-2018 2018-2019 

Clay % 55.80 55.35 

Sand % 36.30 37.80 

Silt % 7.90 6.85 

pH  7.98 7.90 

Lime % 13.0 12.5 

Organic matter % 1.31 1.28 

Available phosphorus kg P2O5/ha 43 41 

Available potasium kg K2O/ha 1150 1160 

 

Some climatic data for the research area are 

given in Table 2. It was observed that the 

average temperature and relative humidity 

values were similar in both seasons, 

whereas the total amount of precipitation 

was higher in the 2018-19 season than in the 

2017-18 season (Anonymous, 2016). 

 

Table 2. Some climate data for the long years and study seasons of the research 
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Average Temperature oC 

2017 3.0 2.7 9.6 14.0 19.5 26.9 32.3 32.0 28.4 18.4 11.2 8.0 17.2 

2018 5.7 8.2 13.7 16.8 19.8 27.4 32.3 32.1 27.9 20.2 11.0 6.7 18.4 

2019 4.0 5.8 8.3 11.9 21.9 29.1 30.2 31.8     17.9 

Long years 2.8 4.4 8.7 14.1 19.5 26.2 30.6 30.1 25.2 18.1 10.3 4.7 16.2 

Total precipitation (mm) 

2017 46.4 29.0 118.4 132.8 74.6 0.0 0.0 0.4 0.0 5.2 97.0 48.2 552.0 

2018 56.4 74.2 47.6 61.6 139.6 10.0 0.6 1.6 0.0 100.6 88.6 177.6 758.4 

2019 96.2 103.2 182.0 175.6 64.4 1.2 0.0 0.0     622.6 

Long years 72.9 89.9 98.9 96.7 59.5 9.7 3.1 2.3 4.7 47.9 77.8 83.6 647.0 

Relative Humidity (%) 

2017 65.9 64.9 63.9 59.5 51.7 29.5 19.0 19.0 19.1 34.6 64.4 65.2 46.4 

2018 70.5 67.7 55.9 47.6 59.2 31.7 20.1 21.4 23.0 47.8 76. 82.0 50.2 

2019 72.5 66.9 63.5 66.8 41.8 26.5 23.0 20.5     47.7 

Long years 70.5 65.6 60.3 57.3 49.2 34.0 26.8 26.1 31.0 47.2 62.2 70.1 50.0 
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Common vetch (Vicia sativa) variety 

“Alınoglu-2001”, hairy vetch (Vicia 

villosa) variety “Selcuklu-2002” and barley 

(Hordeum vulgare) variety “Samyeli” were 

used as research materials. Field trials were 

set up with three replications based on the 

Randomized Blocks Trial pattern. In both 

years, 40 kg / ha N and 100 kg / ha P2O5 

equalent fertilizer were applied as base 

fertilizer prior to planting in autumn. 

Planting was completed in the second week 

of November, in both years. The 

determination of the seed quantity for sole 

planting and mixtures were adopted by the 

germination test results and the seed purity 

vaues, where seeding rates were 120 kg/ha 

for common vetch, 130 kg / ha for hairy 

vetch and 220 kg/ha for barley.  The amount 

of seed per hectare was determined by 

multiplying the amount of seed in the sole 

planting of the species by the rates in the 

mixture. Sowing was carried out in two 

meter long plots, on six rows, at 25 cm 

interrow distance. Rows were opened with 

a marker, mixtures were mixed on the same 

row and sowings were conducted by hand, 

in accordance with Anonymous, (2019a).   

Common vetch (YF), hairy vetch (TF), 

barley (A) were planted in a single and 

quadruple mixture at the ratios of 80:20, 

60:40, 40:60, 20:80. Harvestings were 

conducted at the beginning of flowering for 

sole legumes, during the heading stage for 

sole barley, and at the 10% flowering stage 

of legumes in mixtures. The harvested 

plants were subjected to pre-drying under 

room conditions before get dried in the oven 

at 70 oC until they reach constant weight. 

Dry samples were ground to a diameter of 1 

mm in a grass mill before chemical analysis. 

P, K, Ca and Mg ratios in the samples were 

determined by NIRS (Near Infrared 

Reflectance Spectroscopy) device with "# 

IC-0904FE calibration set" (Anonymous, 

2019b) in the Laboratory of the Eastern 

Mediterranean Agricultural Research 

Institute, according to the protocol of 

Brogna et al. (2009). The data obtained 

were subjected to variance analysis 

according to the randomized blocks trial 

design. According to the results of the F 

test, the differences between the groups 

were determined by the LSD test (Kalaycı, 

2005). 

RESULTS and DISCUSSION 

All tested applications were statistically 

found significant in terms of Ca content 

(Table 3). 
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Table 3. Ca and K contents detected in dry grass 

Mixture 
Ca K 

2018 2019 Average 2018 2019 Average 

YF 1.13A 0.87C-E 1.00AB 4.49 4.51 4.50 

TF 1.07A-C 0.61FG 0.84C 4.57 3.93 4.25 

A 0.98A-D 0.51G 0.74CD 4.13 3.97 4.05 

80TF + 20A 1.08A-C 1.06A-C 1.07A 4.34 3.87 4.11 

60TF + 40A 0.98A-D 0.27H 0.63D 4.57 3.59 4.08 

40TF + 60A 0.94A-D 0.79D-F 0.87BC 3.99 3.92 3.96 

20TF + 80A 0.90B-E 0.70E-G 0.80C 4.35 4.05 4.20 

80YF + 20A 1.13A 0.97A-D 1.05A 4.21 4.55 4.38 

60 YF + 40A 1.07A-C 0.63FG 0.85BC 4.34 3.96 4.15 

40 YF + 60A 1.10AB 0.55G 0.83C 4.22 3.99 4.10 

20 YF + 80A 1.13A 1.02A-C 1.08A 4.17 3.96 4.07 

Average 1.05A 0.73B 0.89 4.30 4.03 4.17 

CV (%) 12.77 9.36 

LSD 

Year 0.06** n.s 

Mixture 0.14** n.s 

Interaction 0.22** n.s 

 

Ca contents varied between 0.63-1.07%. 

The highest and lowest Ca ratio was 

obtained from the mixture of “80TF + 20A” 

and “60TF + 40A”, respectively. The ratio 

of Ca mineral in roughages is required to be 

at least 0.3% for ruminants (Ayan et al. 

2010; Başbağ et al. 2018). Ca content was 

higher than 0.3% in all applications in our 

study. Ca content was reported between 

0.22-1.82% in Salvia multicaulis species 

collected from different locations by 

Başbağ et al. (2020), in some vetch genus 

1.28-1.53% (Turan et al. 2018) and 0.52-

0.58% in sorghum x sudangrass hybrid and 

sudangrass varieties at harvest time by 

Özyazıcı and Açıkbaş (2020). In the study, 

all applications were found to be 

statistically insignificant in terms of K 

content (Table 3). The critical value for K in 

feed rations is accepted as 1.0% (Muller, 

2009).  Accordingly, in our study, K values 

in all applications are at a good level. It was 

determined that the effect of the mixture 

ratios on Mg is statistically insignificant 

(Table 4).   

  

 

 

602

http://www.ispecjournal.com/


ISPEC Tarım Bilimleri Dergisi 

2020 : 4(3) 

© Telif hakkı ISPEC’e aittir 

Araştırma Makalesi 
                                                                      

               E-ISSN:2717-7238 

 
            www.ispecjournal.com 

ISPEC Journal of Agr. Sciences 

2020 : 4(3) 

Copyright © ISPEC 

Research Article 

 

 
 

 

Table 4. Mg and P contents contents detected in dry grass 

Mixture 
Mg P 

2018 2019 Average 2018 2019 Average 

YF 0.18 0.20 0.19 0.30 0.32 0.31 

TF 0.22 0.15 0.18 0.33 0.33 0.33 

A 0.18 0.13 0.16 0.32 0.34 0.33 

80TF + 20A 0.19 0.15 0.17 0.31 0.31 0.31 

60TF + 40A 0.23 0.12 0.18 0.33 0.28 0.31 

40TF + 60A 0.23 0.12 0.18 0.33 0.34 0.33 

20TF + 80A 0.21 0.18 0.19 0.32 0.35 0.34 

80YF + 20A 0.18 0.24 0.21 0.31 0.32 0.31 

60 YF + 40A 0.17 0.22 0.19 0.32 0.31 0.32 

40 YF + 60A 0.19 0.22 0.20 0.31 0.29 0.30 

20 YF + 80A 0.18 0.17 0.18 0.31 0.33 0.32 

Average 0.20 0.17 0.19 0.32 0.32 0.32 

CV (%) 16.60 6.45 

LSD 

Year n.s n.s 

Mixture n.s n.s 

Interaction n.s n.s 

 

In our study, Mg concentration was 

between 0.16% and 0.20%. The minimum 

Mg content required in feed rations is 

0.25% (Anonymous, 2001). Accordingly, it 

was determined that the mixtures in both 

years were insufficient to meet the needs of 

ruminants in terms of Mg. Muller (2009) 

reported that feed rations should contain at 

least 0.40% P in feed in order to meet the P 

requirement of animals at a minimum level. 

Considering this limit value, P content in 

sole and mixtures was determined below the 

limit value in our study (Table 4). Özyazici 

and Acikbaş (2019) attribute this situation 

to the high extractable Ca and Mg content 

in the cultivated soil which result with P 

retention in the soil and reduced P uptake by 

plants.  Lindsay et al. (1989) reported that 

in soils with high Ca content and high pH, 

P get complexes into very low-soluble 

CaPO4. Ca and P constitute more than 70% 

of the mineral content of the animal body 

where they play a role in many metabolic 

activities, especially for the bone and 

skeletal system (Akdağ, 2017). In the diet of 

ruminants, as well as the Ca and P 

concentration, the ratio of these two 

minerals is of great importance (Selle et al., 

2009: Han et al., 2016). 
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Çizelge 5. Calculated Ca/P and K/(Ca+Mg) rates detected in dry grass 

Mixture 
Ca/P K/(Ca+Mg) 

2018 2019 Average 2018 2019 Average 

YF 3.79 2.66 3.23A-C 3.41EF 4.39C-F 3.90C-E 

TF 3.27 1.92 2.60D 3.61EF 5.33BC 4.47BC 

A 3.09 1.51 2.30DE 3.54EF 6.30B 4.92B 

80TF + 20A 3.55 3.37 3.46A 3.45EF 3.21F 3.33E 

60TF + 40A 2.30 0.98 1.99E 3.77D-F 9.14A 6.45A 

40TF + 60A 2.89 2.32 2.61D 3.46EF 4.26C-F 3.86C-E 

20TF + 80A 2.86 1.97 2.41DE 3.93D-F 4.95CD 4.44BC 

80YF + 20A 3.66 3.09 3.37AB 3.22F 3.77D-F 3.49DE 

60 YF + 40A 3.38 2.02 2.70CD 3.50EF 4.68C-E 4.09B-E 

40 YF + 60A 3.58 2.02 2.80B-D 3.27F 5.43BC 4.35B-D 

20 YF + 80A 3.67 3.10 3.39A 3.19F 3.31F 3.24E 

Average 3.34A 2.27B 2.81 3.48B 4.98A 4.23 

CV (%) 17.50 18.20 

LSD 

Year 2.22** 0.58** 

Mixture 0.57** 0.89** 

Interaction n.s 1.25** 
 

Many researchers emphasized that Ca: P 

ratio in feeds is of great importance, this 

ratio should be between 1: 1 and 2: 1 and 

exceeding ratio of 2 will lead to poisoning 

in animals (Albu et al., 2012; Grzegorczyk 

and et al., 2017, Başbağ et al., 2018; 

Özyazıcı and Açıkbaş, 2019). When Table 

5 is examined, it can be seen that the Ca: P 

ratio in mixing ratios varied between 1.99-

3.46% which is far above the acceptable 

limit of 2:1. This can make these grasses 

risky when used without mixing with other 

types of feeds. It is emphasized that the K / 

(Ca + Mg) ratio of feed consumed in 

ruminant feeding should be less than 2.2 

(Grunes and Welch, 1989; Kidambi et al., 

1989; Mayland et al., 1992). When Table 5 

is examined, it is seen that the K / (Ca + Mg) 

ratio of all applications in the research is 

higher than 2.2. The high K / (Ca + Mg) 

ratio is known to be the most important 

mineral imbalance in animal nutrition 

sourcing from feeding (Bakoğlu et al., 

1999). It has been reported that the risk of 

grass tetanus (tetany disease) is increased 

when this ratio is 2.2 or higher (Elkins et al., 

1977; Crawford et al., 1998). 

CONCLUSIONS 

It is found that the grass of common 

vetch and hairy vetch legumes in sole and 

their mixture with barley are at a sufficient 

level in terms of Ca and K; but below the 
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required limit value for Mg and P content 

for direct use in feed rations. Also the Ca / 

P ratio of hay obtained from both sole and 

mixed cultivation are high and poses a risk 

for animal health. To diversify the crops in 

cycles in artificial agroecosystem has many 

benefits for ecosystem and for the 

sustainability of farmer communities. From 

this approach, using these species by feed 

producers will add many benefit to their 

feed production  system. According to these 

results; it is proposed to add Mg and P-

containing substances to the studied grasses 

or mixing them with Mg and P-rich feeds as 

an option with these species. 
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