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Abstract  

An effective measure for the improvement of the forage base is the 
establishment of temporary meadows based on mixtures made of perennial grasses 

and leguminous species, providing a high quality feed with a high protein content, a 

high degree of consumability and digestibility. Using grasses with legumes mixed, it 

benefits grasses because they benefit from atmospheric nitrogen fixed by bacteria of 
the genus Rhizobium, from the nodosities that form on the legumes roots. The study 

conducted at the Ezăreni Farm of the University of Agricultural Sciences and 

Veterinary Medicine, Iaşi, aimed to analyze the productivity of perennial grasses 
and legumes mixtures, fertilized with nitrogen and phosphorus, used by mowing, 

during the years two and three of vegetation. The experiment was bifactorial, with a 

design type 5x4, arranged in subdivided plots in three replications. which have a 18 
m2 harvesting area (2 m x 9 m). The factors were as follows: A- the mixture studied 

with 5 graduations (a1 - Dactylis glomerata L. 20% + Medicago sativa L. 80% 

(control); a2 - Lolium perenne L. 35% + Festuca pratensis Huds. 25% + Phleum 

pratense L. 10% + Poa pratensis L. 10% + Trifolium repens L. 10% + Trifolium 
pratense L. 10%, a3 - Lolium perenne L. 20% + Festuca rubra L. 10% + Dactylis 

glomerata L. 45% + Festulolium braunii (K.Richt.) A. Camus 20% + Trifolium 

repens L. 5%; a4 - Festuca pratensis Huds. 30% + Festuca arundinacea Schreb. 
25% + Dactylis glomerata L. 45%; a5 - Festuca pratensis Huds. 15% + Phleum 

pratense L. 5% + Medicago sativa L. 80%) and B- fertilization, with 4 graduations: 

b1 - N0P0 (control); b2 - N50P50; b3 - N75P50; b4 - N100P50. On average, in the two 
years of study (2011-2012), the highest DM production, of 17.35 Mgˑha-1, was 

obtained at the mixture of D.g. 20% + M.s. 80%, fertilized with N100P50, and the 

smallest, at the mixture of F.p. 30% + F.a. 25% + D.g. 45%, unfertilized, of 7.80 

Mgˑha-1. Following the study, it was found that the productivity of temporary 
meadows depended on the pedoclimatic conditions specific to the area and the crop 

year, the type of mixture used and the amount of fertilizer applied. 
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INTRODUCTION 

 

The current condition of 

the meadows on the territory of 

our country was negatively 

influenced by the pastoral 

practices of the past. A high 

percentage was not used rationally 

or abandoned, the inputs were 

virtually null, and the number of 

animals using grassland was 

steadily decreasing. 

An effective measure for the 

improvement of the forage base is 

the establishment of temporary 

meadows based on mixtures made 

of perennial grasses and 

leguminous species, providing a 

high quality feed with a high 

protein content, a high degree of 

consumability and digestibility. 

Using grasses with legumes 

mixed, it benefits grasses because 

they benefit from atmospheric 

nitrogen fixed by bacteria of the 

genus Rhizobium, from the 

nodosities that form on the 

legumes roots (Motcă et al., 1993; 

Vîntu et al, 2005; Goliński and 

Golińska, 2008; Deak et al, 2009). 

Temporary meadows 

provide high quality feed because 

valuable grasses and legumes are 

present in their composition. High 

content in protein and their quality 

provide a high value for the feed, 

which is highly consumable and 

digestible (Stasys and Nomeda, 

2007; Peyraud et al, 2009; 

Sturludóttir et al, 2013).

 
MATERIAL AND METHOD 

 

The study conducted at the 

Ezăreni Farm of the University of 

Agricultural Sciences and 

Veterinary Medicine, Iaşi, aimed 

to analyze the productivity of 

perennial grasses and legumes 

mixtures, fertilized with nitrogen 

and phosphorus, used by mowing, 

during the years two and three of 

vegetation.  

The experience was placed 

on a weakly inclined land, with N-

E exposure. The soil was a 

chernozem cambic, low leachate, 

clay-clayey texture, with 4.2-4.8% 

humus content, medium supplied 

with mobile phosphorus (30-37 

ppm.) and very well supplied in 

mobile potassium (235-320 ppm) 

and a 6.5-6.9  pH in 0-20 cm soil 

layer. 

The experiment was 

bifactorial, with a design type 5x4, 

arranged in subdivided plots in 

three replications. which have a 18 

m2 harvesting area (2 m x 9 m). 

The factors were as follows: A- the 

mixture studied with 5 graduations 

(a1 - Dactylis glomerata L. 20% + 

Medicago sativa L. 80% (control); 

a2 - Lolium perenne L. 35% + 

Festuca pratensis Huds. 25% + 

Phleum pratense L. 10% + Poa 

pratensis L. 10% + Trifolium 

repens L. 10% + Trifolium 

pratense L. 10%, a3 - Lolium 
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perenne L. 20% + Festuca rubra 

L. 10% + Dactylis glomerata L. 

45% + Festulolium braunii 

(K.Richt.) A. Camus 20% + 

Trifolium repens L. 5%; a4 - 

Festuca pratensis Huds. 30% + 

Festuca arundinacea Schreb. 25% 

+ Dactylis glomerata L. 45%; a5 - 

Festuca pratensis Huds. 15% + 

Phleum pratense L. 5% + 

Medicago sativa L. 80%) and B- 

fertilization, with 4 graduations: b1 

- N0P0 (control); b2 - N50P50; b3 - 

N75P50; b4 - N100P50. 

The harvesting was done, 

depending on the group of 

dominant species in the mixture, 

when the inflorescence occurred at 

the graminee species and at the 25-

50% flowering of the legumes 

species. 

The amount of green 

weight per hectare was determined 

by weighing the yield obtained on 

the harvested area of 10 m2 and 

then reported per hectare. 

The dry matter content 

(DM) was determined by oven 

drying at 103° C for 3 hours (SR 

ISO 6496/2001). 

The calculation of the 

production increase (kg·ha-1) was 

carried out for each kg of N active 

substance applied per each 

cultivated mixture. The results 

were statistically interpreted by 

variance analysis and limit 

difference calculation. 

 
RESULTS AND DISCUSSION  

 

The growth and 

development of plants depends on 

many factors, including the genetic 

potential of the cultivated species, 

the influence of other species in 

the mixture, the climatic and 

pedological conditions, the applied 

crop technology.  

Following the study, in the 

five studied mixtures, under 

fertilization conditions with 

nitrogen and phosphorus mineral 

fertilizers, mean yields were 

obtained between 7.80 Mg•ha-1 

DM in the a4b1 variant 

(unfertilized F.p. 30% + F.a. 25% 

+ D.g. 45% mixture) and 17.35 

Mg•ha-1 DM in the a1b1 variant 

(N100P50 fertilized D.g. 20% + 

M.s. 80% mixture) (table 1). 

An average production 

similar to that of variant a1 was 

also obtained in variant a5, 

represented by the F.p. 15% + 

Ph.p. 5% + M.s. 80% mixture due 

to the high percentage of 

Medicago sativa L. which 

contributed to the formation of 

production. In case of variant a3, 

the average production was very 

close to that of variant a4 (figure 

1).  

The distribution of biomass 

production at the three cuts was 

relatively close to all studied 

mixtures, but the highest biomass 

yield of 52.2-58.7% was obtained 

at the first cut (figure 2). 

Fertilization is a very 

important technological element. 
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In the present study, fertilization 

with N100P50 generated a total 

average production increase of 

nearly 50%, from 9.83 Mg•ha-1 

DM in b1 - N0P0 variant to 14.55 

Mg•ha-1 DM in b4 - N100P50 

variant (figure 3). Fertilization also 

has a positive influence on the 

distribution of production on each 

of the three cuts. Compared to b1 - 

N0P0 variant, where 62.3% of the 

DM production was obtained at 

the first cut, in the other variants, 

after the fertilization on the second 

cut the yields were by 5.2-8.1% 

higher (figure 4). 

  
Table 1 

Influence of mixture and fertilization on dry matter production  
(2011-2012 average) 

Variant 

Dry matter production (Mg·ha-1) 

First cut 
Second 

cut 
Third cut Total 

a1 - D.g. 20% + M.s. 80% 

(control) 

b1 - N0P0 (c) 7.36
C

 2.59
C

 1.11
C

 11.06
C

 

b2 - N50P50 8.47** 4.16*** 1.95*** 14.57*** 

b3 - N75P50 8.77*** 4.81*** 2.40*** 15.98*** 

b4 - N100P50 9.10*** 5.49*** 2.76*** 17.35*** 

a2 - L.p. 35% + F.p. 25% + 
Ph.p. 10% + P.p. 10% + T.r. 
10% + T.p. 10% 

b1 - N0P0 6.71 2.23 1.13 10.07 

b2 - N50P50 7.26 3.73** 1.32 12.30 

b3 - N75P50 7.83 4.69*** 1.59 14.10*** 

b4 - N100P50 8.04 4.60*** 1.75* 14.38*** 

a3 - L.p. 20% + F.r. 10% + 
D.g. 45% + Fl.b. 20% + T.r. 
5% 

b1 - N0P0 5.06°°° 2.06 1.07 8.19°°° 

b2 - N50P50 5.57°°° 2.80 1.17 9.54 

b3 - N75P50 6.45° 4.35*** 1.41 12.21 

b4 - N100P50 6.60° 4.09*** 1.74* 12.42 

a4 - F.p. 30% + F.a. 25% + 

D.g. 45% 

b1 - N0P0 4.43°°° 2.28 1.09 7.80°°° 

b2 - N50P50 5.36°°° 3.93*** 1.40 10.68 

b3 - N75P50 6.42° 4.36*** 1.54 12.32 

b4 - N100P50 6.58° 4.50*** 1.79** 12.86* 

a5 - F.p. 15% + Ph.p. 5% + 
M.s. 80% 

b1 - N0P0 7.07 3.41* 1.53 12.01 

b2 - N50P50 7.48 4.00*** 1.92*** 13.40** 

b3 - N75P50 8.11* 5.46*** 2.13*** 15.70*** 

b4 - N100P50 8.54** 4.96*** 2.22*** 15.73*** 

  

LSD 0.05 = 0.74 0.81 0.48 1.68 

LSD 0.01 = 0.99 1.08 0.65 2.24 

LSD 0.001 = 1.22 1.34 0.79 2.77 
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Fig. 1. Influence of mixture on dry matter production (2011-2012 average) 

 

 
Fig. 2. Dry matter production distribution on studied mixtures  

 

 
Fig. 3. Influence of fertilization on dry matter production 

(2011-2012 average) 

 
Fig. 4. Dry matter production distribution on fertilization variants 

Romanian Journal of Grassland and Forage Crops (2018)18 79

Stavarache M. et al.



The use of active 

substances in the fertilizers applied 

by the studied plant species was 

different, primarily depending on 

the cultivated mixture, but also on 

the applied doses. In order, the 

mixtures a1, a4 and a2 were noted, 

to which were obtained increments 

of 43-70 kg•ha-1 per kg nitrogen 

applied.  

The use of nitrogen was, of 

course, also conditioned by 

phosphorus complexation, but the 

applied quantity and the mixture of 

species had the greatest influence 

(table 2).

 
Table 2 

Influence of mixture and fertilization on dry matter production 
(2011-2012 average) 

Variant 
Dry matter production / kg nitrogen (kg·ha-1) 

First cut Second cut Third cut Total 

a1 - D.g. 20% + M.s. 
80% (control) 

b1 - N0P0 (c) - - - - 

b2 - N50P50 22.10 31.36 16.76 70.22 

b3 - N75P50 18.80 29.66 17.13 65.58 

b4 - N100P50 17.40 28.99 16.45 62.84 

a2 - L.p. 35% + F.p. 25% 

+ Ph.p. 10% + P.p. 10% 
+ T.r. 10% + T.p. 10% 

b1 - N0P0 - - - - 

b2 - N50P50 11.00 29.83 3.69 44.52 

b3 - N75P50 15.00 32.70 6.04 53.74 

b4 - N100P50 13.35 23.63 6.14 43.11 

a3 - L.p. 20% + F.r. 10% 

+ D.g. 45% + Fl.b. 20% 
+ T.r. 5% 

b1 - N0P0 - - - - 

b2 - N50P50 10.20 14.89 1.91 27.00 

b3 - N75P50 18.47 30.60 4.52 53.59 

b4 - N100P50 15.35 20.30 6.66 42.31 

a4 - F.p. 30% + F.a. 25% 
+ D.g. 45% 

b1 - N0P0 - - - - 

b2 - N50P50 18.60 32.95 6.07 57.62 

b3 - N75P50 26.53 27.78 6.01 60.32 

b4 - N100P50 21.50 22.17 7.02 50.69 

a5 - F.p. 15% + Ph.p. 5% 

+ M.s. 80% 

b1 - N0P0 - - - - 

b2 - N50P50 8.10 11.85 7.84 27.79 

b3 - N75P50 13.87 27.28 8.06 49.21 

b4 - N100P50 14.70 15.53 6.98 37.21 

 
CONCLUSIONS 

 

Following the study, it was 

found that the productivity of 

temporary meadows depended, 

beside the specific pedoclimatic 

conditions to the area and the crop 

year, by the type of mixture used 
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and the amount of fertilizer 

applied.   

On average, in the two 

years of study (2011-2012), the 

highest DM production, of 17.35 

Mgˑha-1, was obtained at the 

mixture of Dactylis glomerata 

20% + Medicago sativa 80%, 

fertilized with N100P50 and the 

smallest, at the mixture of Festuca 

pratensis 30% + Festuca 

arundinacea 25% + Dactylis 

glomerata 45%, unfertilized, of 

7.80 Mgˑha-1. 

The average DM increment 

per kg of N applied varied 

depending on the mixture and the 

applied fertilizer dose, ranging 

from 27.00 kg per kg•ha-1 

nitrogen applied at N50P50 

fertilized L.p. 20% + Festuca 

rubra 10% + Dactylis glomerata 

45% + Festulolium braunii 20% + 

Trifolium repens 5% mixture and 

70.22 kg per kg•ha-1 nitrogen 

applied at N50P50 fertilized 

Dactylis glomerata 20% + 

Medicago sativa 80% mixture.
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