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Abstract. The use of the annual legumes (vetches)in mixtures with cereals for forage as winter crops is a
rational way of using the land surface and to improve the seedbed for the spring cash crop. This forage
cropping system is encouraged by the agricultural policies from the E.U. because it contributes to the
preservation and improvement of soil fertility. The goal of this work is to assess some forage features of
several mixture variants of hairy vetch (Vicia villosa Roth.) and cereals with different participation rates
of the legume and cereals. The cereals used in this research were four genotypes of wheat (Alex, Ciprian,
Crisana and line 6111), two oat genotypes (Sorin and line 2515), one barley variety (Ametist) and one
Triticosecale variety (Haiduc). The researches were developed at the Station of Agricultural Research
and Development from Lovrin (Timis County, Romania) on a chernozem soil. The considered
participation rates of the hairy vetch — cereals seed mixtures were 2:1 and 1:2, there being used 16
mixture variants. The forage features analysed were fresh fodder yield, dry matter yield, dry matter
content, crude protein yield and crude protein content. The forage obtained in the case of early
harvesting of hairy vetch mixtures with triticale have the best results as fresh fodder yield. Grater yields
of the hairy vetch mixtures with other cereals can be obtained also by later harvesting compared with
triticale mixture, respectively (1-2 weeks). Winter crop forage mixtures of hairy vetch with cereals are a
great option for livestock feeding with fresh fodder early in spring. The proportion of vetch and cereal in
mixture had a great influence on the dry matter yield and crude protein yield and this can be managed by
the farmer according with the nutritional needs of his livestock. The use of annual legumes - cereals
mixtures as winter crop has numerous benefits from productive and ecological points of view because
they act as a cover crop and after harvesting of the fresh fodder the remains are improving the growing
condition for the following crop by increasing of soil N content, organic matter content in soil, porosity,
percolation etc.).
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INTRODUCTION

The cultivation of the mixtures of annual legumes with cereals has many benefits
because this crop can be used in many ways, respectively fresh fodder, hay, silage, grains
production, cover crop etc. Other advantages of this crop are low maintenance cost and the fact
that in the temperate area they can be included in a system of successive cropping.

According with SOLATI ET AL. (2016) the demand for proteins sources is very high in
the European Union mainly due to the dependence for the imported soybean for the livestock,
from this point of view the composition in amino acids of the legumes and grasses is a feasible
alternative.

Researches of BEN YOUSSEF ET AL. (2019) suggest that the mixtures of legumes with
cereals have significant results in comparison with the pure stands from the point of view of
dry matter vyield, efficiency in the use of the resources and economic efficiency in the
conditions of low input farming. Similar results were obtained by SEYEDEH ET AL. (2010),
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recommending the mixtures of 50:50 hairy vetch and barley as producing the highest yield with
the highest quality.

According with literature, the mixtures of nitrogen-stabilizing species (leguminous as
Vicia spp.) and cereals used for the feeding systems of livestock in farm represents the best
choice because it provides seasonal forage that can help to the decrease of the animal load on
the pasture and in the same time had a great contribution to the increase of the soil fertility
[RAHMATI ET AL., 2012].

The use of the fertilisation for the increase of the forage yield and quality is
highlighted in many researches with emphasis on nitrogen application [AGAPIE ET AL., 2016;
AGAPIE ET AL., 2018]. Thus, according with CARPICI E.B.ET TUNALI M.M. (2012) the
fertilisation of the hairy vetch with barley mixture with nitrogen has a good influence on the
yield of dry matter and protein content of the forage, in the case of poor soils.

The literature shows many examples of the potential uses of the hairy vetch — cereal
mixtures. Thus, BASHYAL ET AL. (2019) in the researches of hairy vetch mixtures with cereal
rye had analysed the effect of this mixture on weed suppression and pest control, showing that
the increase of hairy vetch rate from 33% to 66% had a relevant trend in this way. Also, there
is an increased interest in the cultivation of hairy vetch as winter cover crop in upland farms
from Japan in rotation with rice with good results in the soil improvement by nitrogen fixation
[ZOUGMORE ET AL. 2006 CITED BY SEYEDEH ET AL., 2010]. Other researches referring to the use
of hairy vetch — cereal rye mixture as cover crop refers to the decomposition of organic matter
and nitrogen release [SIEVERS ET COOK, 2018; THAPA ET AL., 2018; DHAKAL ET AL., 2020], and
denitrification and mineralization of nitrogen (ROSECRANCE ET AL., 2000). The same mixtures
used as cover crops by POFFENBARGER ET AL. (2015) show that the proportion of the species in
the mixture influences the performance of the expected results.

The goal of this work is to assess some forage features of several mixture variants of
hairy vetch (Vicia villosa Roth.) and cereals with different participation rates of the legume and
cereals.

MATERIAL AND METHODS

The leguminous species used in this research was hairy vetch (Vicia villosa Roth.),
and the cereals were four wheat (Triticum aestivum L.) genotypes (Alex, Ciprian, Crisana and
line 6111), two oat (Avena sativa L.) genotypes (Sorin and line 2515), one barley (Hordeum
vulgare L.) variety (Ametist) and one triticale (x Triticosecale Wittm. ex A. Camus.) variety
(Haiduc).

The researches were developed at the Station of Agricultural Research and
Development from Lovrin (Timis County, Romania) on a chernozem soil, slightly gleyic. the
altitude of the experimental plot is 90 m a.s.l., the climate is characterised by a multiannual
average temperature of 10.7°C and rainfall amount of about 520 mm.

The biological material was seeded on 3™ October 2017 at a distance between rows of
12.5 cm and a sowing rate of 150 kg/hectare for both participation rates of hairy vetch - cereals
used in the experience (2:1 and 1:2). The fresh fodder samples were harvested in 17 April 2018
at the phenophase of beginning of flowering of hairy vetch.

The considered participation rates of the hairy vetch — cereals seed mixtures were 2:1
and 1:2, there being made 16 mixture variants (Table 1). The experimental field was organized
in randomized blocks with three replicates, the surface of every plot was 15 m? (5 m x 3 m).

The features analysed were fresh fodder yiled, dry matter yield, dry matter content,
crude protein yield and the crude protein content.
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Table 1
Experimental variants of the hairy vetch with cereals mixtures

Variant Partlrc;featlon Mixture (hairy vetch and cereal) seeding rate
V1 Vicia villosa 100 kg/ha* + Triticale Haiduc 50 kg/ha*
V2 Vicia villosa 100 kg/ha* + oat Sorin 50 kg/ha*

V3 Vicia villosa 100 kg/ha* + oat line 2515 50 kg/ha™*
\Z 2:1 Vicia villosa 100 kg/ha™! + barley Ametist 50 kg/ha™*
V5 Vicia villosa 100 kg/ha* + wheat Crigsana 50 kg/ha*
V6 Vicia villosa 100 kg/ha* + wheat Ciprian 50 kg/ha™*
V7 Vicia villosa 100 kg/ha* + wheat Alex 50 kg/ha™

V8 Vicia villosa 100 kg/ha! + wheat line 6111 50 kg/ha*
V9 Vicia villosa 50 kg/ha™+ Triticale Haiduc 100 kg/ha*
V10 Vicia villosa 50 kg/ha™+ oat Sorin 100 kg/ha*

Vi1l Vicia villosa 50 kg/ha™+ oat line 2515 100 kg/ha'*
V12 1:2 Vicia villosa 50 kg/ha™™+ barley Ametist 100 kg/ha™®
V13 Vicia villosa 50 kg/ha'+ wheat Crisana 100 kg/ha®
V14 Vicia villosa 50 kg/ha+ wheat Ciprian 100 kg/ha*
V15 Vicia villosa 50 kg/ha™+ wheat Alex 100 kg/ha*
V16 Vicia villosa 50 kg/ha™+ wheat line 6111 100 kg/ha*

Dry matter content was determined by drying for 72 hours the fresh fodder samples at
103 °C. The measurement of crude protein content was done by using the Kjeldahl method.
The samples were analysed in the Laboratory of the Research Platform from Banat’s
University of Agricultural Sciences and Veterinary Medicine “King Michael 1 of Romania”
from Timigoara.

RESULTS AND DISCUSSIONS

The results regarding the fresh fodder yield (Figure 1) harvested on 17 April 2018
were comprised between 29.68 t/ha (V1) and 17.35 t/ha (V16). The differences between the
two participation rates had slightly lower values in the case of the 1:2 vetch-cereal participation
ratio compared with 2:1. The mixtures V1 and V9 with hairy vetch — triticale had greater yields
at the moment of harvesting compared with all the others, but the mixture with greater
participation rate of hairy vetch brought the best yield from the experience.

Dry matter yield is an important indicator of the forage yield and is represented in
Figure 2. The greatest dry matter yield was obtained in the variant V1 (5.02 t/ha) and the
lowest in the case of variant V8 (3.38 t/ha). The best dry matter yield were determined for the
mixtures of hary vetch with triticale, as it was in the case of fresh fodder yield, respectivelly
the variants V1 and V9. Other researches have highlighted similar results, respectively hairy
vetch mixture with triticale had a greater yield of dry matter in comparison with hairy vetch
cultivated in pure stands [BINGOL ET AL., 2007 CITED BY CARPICI E.B.ET TUNALI M.M., 2012;
BEN YOUSSEF ET AL., 2019].

Dry matter content is other important quality indicator of the forage and the results
obtained for the hairy vetch — cereals mixtures are represented in the Figure 3. The greatest dry
matter content was obtained in V10 (20.96%) and the lowest dry content was determined in V8
(16.75). The results regarding the dry matter content had in general greater rate in the variants
with the greatest participation rate of the cereals, similar results being obtained by SEYEDEH ET
AL. (2010).
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Figure 1. Fresh fodder yields (t/ha) of the winter crop mixtures of hairy vetch and cerelas cultivated at
Lovrin (harvested on 17 April 2018)
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Figure 2. Dry mater yields (t/ha) of the winter crop mixtures of hairy vetch and cerelas cultivated at
Lovrin (harvested on 17 April 2018)
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Figure 3. Dry mater content (%) of the winter crop mixtures of hairy vetch and cerelas cultivated at

Lovrin (harvested on 17 April 2018)
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The results regarding the crude protein yield are represented in Figure 4 and are
obtaned by considering the crude protein content from the dry matter yield. The average data
obtained show that the greater yield was obtained in the case of V12, respectivelly 3.83 t/ha,
the lowest yield being determined in V1, respectivelly 2.15 t/ha.

Crude protein content (%) from forage (Figure 5) was comprised between 18.9 %
(V13) and 12.7 % (V1).
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Figure 4. Crude protein yields (t/ha) of the winter crop mixtures of hairy vetch and cerelas cultivated at
Lovrin (harvested on 17 April 2018)
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Figure 5. Crude protein content (%) of the winter crop mixtures of hairy vetch and cerelas cultivated at
Lovrin (harvested on 17 April 2018)

According with CARITA ET AL. (2016) crude protein content is higher in the mixtures
of legumes with cereals compared with triticale and oat in pure stands.

CONCLUSIONS
In the case of early harvesting the hairy vetch mixtures with triticale have the best
results. Grater yields of the hairy vetch mixtures with other cereals can be obtained by later
harvesting, respectively (1-2 weeks).
193



Research Journal of Agricultural Science, 52 (4), 2020

Generally, the winter crop forage mixtures of hairy vetch and cereals are a good
option for livestock feeding. The proportion of vetch and cereal had a great influence on the
dry matter production and crude protein production and this can be adjusted by the farmer
according with the needs of his livestock.

The use of such mixtures has numerous benefits both productive and ecological
because they can act as a cover crop and because after harvesting they are able to improve the
growing condition for the following crop by increasing the nitrogen from the soil, organic
matter content of the soil, porosity, percolation etc.

BIBLIOGRAPHY

AGAPIE A.L., HORABLAGA M.N., SuBA D., SuBa T., 2018 - Influence of the long-term fertilization on the
wheat yield, in period 1996-2018, at ARDS Lovrin, Lucrari stiintifice, vol. 61(1),
seria Agronomie.

AGAPIE A.L., PiRsAN P., GoRINOIU G., 2017 - The influence of chemical fertilizers on the gliadin-glutenin
ratio to the winter wheat, Lucrari stiintifice, vol. 60(2), seria Agronomie.

BASHYAL M., FERGUSON J. C., PEREZ-HERNANDEZ O., HOILETT N., 2019 - Effect of Cereal Rye and Hairy
Vetch on Pest Suppression and Corn Yield, Communications in Soil Science and
Plant Analysis, 50(9), p. 1093-1105.

BEN Yousser S., KAcHouT S.S., ABIDI S., SADDEM B., IsMAIL J., SALEM H.B., 2019 - Effect of Different
Levels of Nitrogen Fertilization on Forage Yields and Quality of Hairy Vetch (Vicia
villosa, Roth) Triticale (X Tritcosecale, Witmack) Mixtures, The Open Agriculture
Journal, Volume 13, p. 90-100, DOI: 10.2174/1874331501913010090.

BingoL N.T., KarsLl M.A.,, YiLmMAz |LH., BoLAT D., 2007 - The Effects of Planting Time and
Combination on the Nutrient Composition and Digestible Dry Matter Yield of Four
Mixtures of Vetch Varieties Intercropped with Barley, J. Vet. Anim. Sci. 31: 297-302.

CARITA T., SIMOES N., CARNEIRO J.P., MOREIRA J., BAGULHO A.S., 2016 - Forage yield and quality of
simple and complex grass legumes mixtures under Mediterranean conditions,
Emirates Journal of Food and Agriculture, 28(7): 501-505, doi: 10.9755/ejfa.2016-04-
334.

CArpICI E.B., TUNALI M.M., 2012 - Effects of the nitrogen and phosphorus fertilization on the yield and
quality of the hairy vetch (Vicia villosa Roth.) and barley (Hordeum vulgare L.)
mixture, African Journal of Biotechnology Vol. 11(28), pp. 7208-7211, DOI:
10.5897/AJB12.089.

DHAKAL M., SINGH G., Cook R.L., SIEVERS T., 2020 - Modelling Hairy Vetch and Cereal Rye Cover Crop
Decomposition and Nitrogen Release. Agronomy. 10(5):701.
https://doi.org/10.3390/agronomy10050701.

POFFENBARGER H.J., MIRsKkY S.B., WEIL R.R., MAUL J.E., KRAMER M., SPARGO J.T., CAVIGELLI M.A.,
2015 — Biomass and Nitrogen Content of Hairy Vetch — Cereal Rye Cover Crop
Mixtures as Influenced by Species Proportions, Agronomy Journal, 107(6): 2069-
2082, doi:10.2134/agronj14.0462.

RAHMATI T., AZARFAR A., MAHDAVI A., KHADEMI K., FATAHNIA F., SHAIKHAHMADI H., DARABIGHANE B.,
2012 -Chemical composition and forage yield of three Vicia varieties (Vicia spp.) at
full blooming stage, Italian Journal of Animal Science, 11:3, e57, DOI:
10.4081/ijas.2012.e57, p 309-311.

RosecRANCE R., McCARTY G., SHELTON D., TEASDALE J.R., 2000 - Denitrification and N mineralization
from hairy vetch (Vicia villosa Roth) and rye (Secale cereale L.) cover crop
monocultures  and bicultures, Plant  and Soil 227: 283-290,
https://doi.org/10.1023/A:1026582012290

SEYEDEH, HABIBI D., KASHANI A., PAKNEJAD F., JAFARY H., AL-AHMADI M.J., TOOKALLOO M.R., LAMEI
J., 2010 - Evaluation of Hairy Vetch (Vicia villosa Roth) in Pure and Mixed Cropping
with Barley (Hordeum vulgare L.) to Determine the Best Combination of Legume and

194


https://doi.org/10.3390/agronomy10050701

Research Journal of Agricultural Science, 52 (4), 2020

Cereal for Forage Production, American Journal of Agricultural and Biological
Sciences 5 (2): 169-176.

SIEVERS T., Cook R.L., 2018 - Aboveground and Root Decomposition of Cereal Rye and Hairy Vetch
Cover Crops, Soil Fertility & Plant Nutrition, 82(1): 147-155.

THAPA R., POFFENBARGER H., TuLLY K.L., AckroYD V.J., KRAMER M., MIrRskY S.B., 2018 - Biomass
Production and Nitrogen Accumulation by Hairy Vetch-Cereal Rye Mixtures: A
Meta-Analysis, Agronomy journal, 110(4):1197-1208.

ZOUGMORE, R., F. NAGUMO AND A. HosIkAWA, 2006. Nutrient uptakes and maize productivity as affected
by tillage system and cover crops in a subtropical climate at Ishigaki, Okinawa, Japan.
Soil Science and Plant Nutrition, 52: 509-518.

195



