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Abstract. The Italian ryegrass (Lolium multiflorum Lam.) provide a large amount of feed per surface unit due to
its high productivity. Due to its wide use, a number of varieties are found on the market, the farmer being put in
the situation to choose between those varieties that best meet the needs of his own farm. In this context, the
paper aims to evaluate the production capacity at anthesis and the content of feed in protein and fiber in two
vegetation phenophases in three varieties of Italian ryegrass. Three varieties were used as biological material;
two tetraploids (Linos and Ivan) and one diploid variety (Sprint), grown under the conditions of Agricultural
Research and Development Station Lovrin, Romania. According to the research, the tetraploid varieties Linos
and Ivan are more productive than the diploid variety Sprint. The Linos variety behaved the best, which in the
anthesis phenophase (BBCH65) recorded a production of 92 t.ha!, with the feed containing 8.7 % protein and
36 % fiber. Regarding the protein and fiber content, the varieties analyzed are grouped according to the
harvesting phase: BBCH49 and BBCHG65. The highest content in the protein was found in the BBCH49
phenophase and decreased in the BBCHG65 phenophase as the fiber content increased. These results can be
useful for the farmer in making decisions on the choice of varieties of Lolium multiflorum Lam. and the harvest
period.
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INTRODUCTION

Lolium multiflorum Lam., is one of the most valuable forage plants, as it gives high yields with superior
quality (Piskin, 2007, Li and Nishino, 2013, Abraha et al., 2015, Babu et al., 2021). It is especially used in the
feeding of all herbivorous animals in different forms: fresh fodder, hay, semi-hay and silage (Moisuc et al., 1994,
Choi et al., 2005) and is very well valorized, especially in dairy cow farms (Ozkul et al., 2012 ;Worku et al.,
2021)

The Italian ryegrass (Lolium multiflorum Lam.) crop mixed with legumes allows to obtain a feed with a
higher degree of consumability and digestibility (Karakurt and Ekiz, 1999, Marian et.al., 2011, Mullenix, et al.,
2012, Rotar et al., 2016), with high yield per hectare (Cojocariu et al., 2008, Marian et.al, 2009, Kusvuran et al.,
2014, Tuga et al., 2017) and a number of environmental advantages (Ranck et al., 2020). Rechitean et al. (2010)
reports that the Italian ryegrass, cultivated in various rates, with Trifolium incarnatum increases the production
of protein per hectare. A number of studies highlight the quality of the energy-protein feed obtained by ensiling
Italian ryegrass (Lehel et al., 2011, Keles and Demirci, 2011, Baldinger et al., 2014).

In pure stands, the yield and quality of Lolium multiflorum Lam. feed depend mainly on =variety,
environmental factors (Fang et al., 2017; Pan et al., 2018; Lin et al., 2018), technology (Moga an Schitea, 2005,
Agapie et al., 2018, Hendrik et al., 2021; Suzukawa et al., 2021) and the interactions between them (Varga et al.,
1998, Cojocariu et al., 2010).

The degree of rainfall is a characteristic of cultivated varieties with possible effects on yield at the
annual

ryegrass (Kenworthy et al., 2016). Solomon et al (2017) shows that there are differences in yield
between diploid and tetraploid varieties, so that tetraploid varieties have a higher protein content, which leads to
increased digestibility of feed. Other studies show that tetraploid varieties are less tolerant to periods of water
stress (Dornelles et al., 2021) but they have a high resistance to diseases.

The annual ryegrass lends itself to various technological variants, of which fertilization brings
significant production increases (Wilman,1970, Eckard, 1989, Rossi et al., 1994, De Villiers and Van Ryssen,
2001, Fessehazion et al., 2014). An application of natural and synthetic biofertilizers improves the quality of
feed by reducing the fiber fraction (Godlewska and Ciepiela, 2021).

Even though it is widely used for fodder, the annual ryegrass has also been identified as a weed with
difficult control in other perennial or annual Gramineae crops (Stone et al., 1998, Sapkota et al., 2020).

The purpose of the paper is to evaluate the production capacity at anthesis and the protein and fiber
content of Italian ryegrass feed, in two vegetation phenophases.
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MATERIAL AND METHODS
Experimental site
The experimental field was carried out at the Lovrin Agricultural Research and Development Station, Timis
County, Romania (fig. 1), in the Banat Plain at an altitude of about 110 m. a.s.l.

Fig. 1. Location of the study area
(processing after ANCPI, www.geo-spatial.org/, ArcGIS Documentation)

Analysis of environmental factors

The climatic data were taken from the meteorological station of ARDS Lovrin, between 2021 and 2022.

The Italian ryegrass was sown in September 2021, since September the relative humidity in the air is
increasing with a maximum (99.96%) on 29.12.2021. The precipitations in September were more frequent, even if
they recorded smaller quantities, being distributed as follows: in September 30.8 mm, in October 32.2 mm, in
November 78.8 mm and in December 76.4 mm. Average temperatures in September were 17.30°C, lowering in
October, November and December, the minimum value being 7.20°C in 13.12.2021. Climatic factors (temperature,
precipitations) were favorable for the Italian ryegrass crop for the germination, its subsequent development and entry
into winter.

In the early months of 2022, temperatures remain low until the end of March, after which they begin to rise.
In April, during the period of maximum growth of the Italian ryegrass, the average temperature was 10,09°C against
the background of well-distributed precipitation, the average month being 43.8 mm. In May the average monthly
temperature was 17,96°C and the precipitation was 26.6 mm and in June the average monthly temperature was
23,25°C and the precipitation was 23.4 mm. We can say that for the first harvest of fodder, the Italian ryegrass plants
had good conditions for development.

At the level of the study area, the class of cernisoles, with the type of cernozem, prevails.

Material and research methodology

As a biological material, we used three varieties of Lolium multiflorum L. (Zanandrea Sementi
Company), respectively two tetraploid varieties Linos and Ivan and a diploid variety (Sprint) for feeding fresh
fodder.

The experiment was established, according to the block method, in September 2021. The seed used for
sowing was obtained a year earlier, in the same conditions at ARDS Lovrin.

The crop followed oil-seed rape crop and was fertilized with 150 kg of nitrogen active element. The distance
between the rows was 12.5 cm.

For laboratory analyzes, the Italian ryegrass plants were harvested in two phenophases: When 10% of
the inflorescences appeared (BBCH code 49) and at full anthesis (BBCH code 65), according to the BBCH code
(Meier et al., 2009; Meier, 2018). From the mowedfresh fodder samples were taken to determine the dry matter,
protein and fiber content.

The dry matter content was determined in the oven from average samples of 200 g.

The crude protein was determined with the Kjeldahl method (AOAC 1990). The crude protein (P) was
calculated with the formula: N X 6,25 (Simic et al., 2009, Radu et al., 2010)

The fiber content was determined using the Kjeldahl method, which involves degreasing the sample
with petroleum ether, followed by treatment with sulfuric acid solution and sodium hydroxide solution,
according to the standards AOAC 2003.06-2006 and ISO 6865.

Chemical analysis was determined in three replicates of 200 g.

The production of the fresh fodder was determined at the anthesis (code BBCH 65) by mowing the green
mass.

Statistical evaluation of experimental results

For statistical analysis of experimental data was used: Excel 2010, Statistics 10 (free version).
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RESULTS AND DISCUSSIONS

In the paper, three varieties of Italian ryegras (Linos, Ivan and Sprint) were analyzed in terms of the
vegetative mass (fresh and dry matter) at anthesis (code BBCH65) and the content in protein and fiber, with an
influence on the quality of feed in two vegetative phenophases (code BBCH49 and code BBCH65).

The production of fresh fodder in the studied Italian ryegrass varieties was determined at the anthesis,
according to the classical technology of harvesting with scythe for fodder. The maximum value was recorded in
the Linos variety of 92 t. ha!, which also recorded the largest dry matter production, followed by the Ivan
variety which generated a production of 58.50 t. ha! fresh fodder.

In the Linos variety the protein content was 11.44 % in the BBCH49 phenophase and decreased to 8.7
% at full anthesis (BBCH65) and the fiber content ranged from 26 % (BBCH49) to 36 % at the BBCH65
phenophase.

The Ivan variety is distinguished by a protein content between 11.44 % at the BBCH49 phenophase and
8.6 % at full anthesis (BBCH65). The fiber content ranged from 26% (BBCH49) to 36% (BBCHO65).

The Sprint variety with the lowest fresh fodder production is also not noticeable in terms of protein
content, which was lower in both phenophases and also in fiber.

Cluster Analysis was performed using Ward’s Method Algorithm and Euclidean Distances and the
Corr. Coph =0.7611 (Figure 2.).
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Figure 2. Cluster Analysis using Euclidean Distances for protein and fiber content

From Figure 2 it can be seen that the varieties of Italian ryegrass analyzed for protein and fiber content
are grouped into two large clusters corresponding to the harvesting phenophases: BBCH49 and BBCH65. In
both clusters, the Ivan and Linos varieties are grouped on the basis of similarity.

The results are consistent with a number of studies that show that younger plants have a higher content
in nutritional principles (Binnie and Harrington, 1972; Filya, 2003; Coskun et al., 2014).
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Figure 3. Spatial interpolation using Gridding Algorithm for protein and fiber content

From Figure 3 it can be seen that the results in protein and fiber content in the tetraploid varieties of
Italian ryegrass Ivan and Linos overlap in both phenophases of harvest. The results are consistent with Solomon
et al. (2017) research, which supports the idea that tetraploid varieties have a higher protein content.
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Figure 4. Principal component analysis (PCA) of Lolium multiflorum Lam. cultivars

The analysis of the main components shows the developed area of the analyzed parameters in the three
varieties of Italian ryegrass in the anthesis phenophase (Figure 4). In the Ivan variety (I-BBCH65) are included
traits associated with protein and fiber content, and in the Linos variety associations between dry matter
percentage and dry matter production.

A number of studies, conducted in different pedoclimatic areas, point out that genotype and complex
interactions with other factors (environment, fertilization etc.) have a decisive influence on the yield of annual
ryegrass (lacob et al., 2000, Van der Colf et al., 2015; Rios et al., 2019; Charné et al., 2020).

CONCLUSIONS

Following the research carried out, the idea that the Italian ryegrass can be successfully cultivated in the
Banat Plain in Romania is drawn.
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The Linos and Ivan tetraploid varieties are more productive than the Sprint diploid variety. The Linos
variety was best behaved, which in the anthesis phenofase (BBCH65) recorded a production of 92 t.ha™!, with the
feed containing 8.7 % protein and 36 % fiber.

The results obtained in the analyzed Italian ryegrass varieties in terms of protein and fiber content are
grouped according to the harvesting phase: BBCH49 and BBCH65. The highest content in the protein was found
in the BBCH49 phenophase and decreased in the BBCH65 phenophase as the fiber content increased.

These results can be useful to the farmer in choosing the varieties and the harvest period.
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