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Abstract 

One of the most effective measures that contribute to improving the 
forage base is the establishment of temporary grasslands, consisting of perennial 
legumes and grasses. This paper presents the influence of the simple mixtures of 
perennial grasses and legumes and of the fertilization on dry matter production, 
evolution of the vegetation cover, forage quality on the nutritional status of 
plants. In this respect, we have experienced three mixtures consisting of 
Onobrychis viciifolia with Bromus inermis and three mixtures consisting of 
Medicago sativa with Dactylis glomerata, in different proportions, which were 
applied to three types of mineral, organic and vinassa fertilizer. The most 
important production were obtained from the mixture of 70% Onobrychis 
viciifolia + 30% Bromus inermis, at the fertilization with 5 t ha-1 vinassa, of 11.21 
t ha-1 DM and the mixture of 70% Medicago sativa + 30% Dactylis glomerata at 
fertilization with N200P100 kg ha-1 of 11.66 t ha-1 DM.  
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INTRODUCTION 
 

The productivity of 
temporary meadows is 
influenced by the pedo-climatic 
conditions, of fertilization, 
especially the ones with 
nitrogen, as well as the mixtures 
of perennial herbs used at their 
establishment. (GOLINSKI P. 
2008, SMIT H.J. and co., 2008, 
THUMM U. 2008). 

As in Romania, setting up 
temporary meadows occurs in 
very different ecological 
conditions, new technologies 
must be developed and 
continuous improvements of the 

existing ones, which correspond 
to different climatic conditions 
and always keep pace with 
grassland farming and its 
technology. (SAMUIL C. and co., 
1995, VINTU V. and co. 1996).  

The temporary meadows 
give a good quality feed, because 
in their composition the most 
valuable forage grasses and 
legumes are included. The 
special quality of feed is given by 
the high protein content and its 
special quality, which contains a 
high percentage of essential 
amino acids, high content of 
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mineral salts and vitamins, while 
the cellulose is low (CARDASOL 
V. and co., 1988). As a result of 
these traits, the forage obtained 
from temporary grasslands is 
well used both fresh as well as 
hay and it has a high digestibility 
degree.  

The researches referring 
to temporary meadows are 
relatively numerous, but they 
are fewer in the Moldavian Plain 
and focuses in particular on the 
role of fertilization on 
production, without a sufficient 
founding and fertilization 
influence on the chemical 
composition of the forage as well 

as physics-chemical properties 
of the soil.  

Vinassa and manure 
enriches the soil with macro-and 
micro-organisms, as well as 
organic matter, which influences 
the production of grasslands and 
floristic structure of the 
vegetation cover.  

The tackling the issue of 
temporary meadows behaviour 
based on simple mixtures of 
perennial grasses and legumes 
in various agro-funds, was 
imposed by the need of 
supplementing the forage 
production obtained from 
permanent grasslands. 

 
MATERIAL AND METHOD 
 

Experience was done 
within Ezăreni Farm in spring 
2005, on a cambium chernozem, 
with pH between 6.7 and 6.8 and 
humus content of 2.73 to 2.93%, 
21-25 ppm PAL, 226-232 ppm 
KAL and 112-139 ppm CaO.  

Factors studied were:  
Factor A = fertilization, with 4 

graduations:  
a1 - control (unfertilized); 
a2 - N200P100 kg ha-1; 
a3 - 5 t ha-1 vinassa; 
a4 - 30 t ha-1 manure. 
Factor B = mixture of 

perennial grasses 
and legumes with six 
graduations:  

b1– Onobrychis viciifolia 30 % 
+  Bromus inermis 70 %; 

b2 – Onobrychis viciifolia 50 
% +  Bromus inermis 50 %; 

b3 – Onobrychis viciifolia 70 
% + Bromus inermis 30 %; 

b4 – Medicago sativa 30 % + 
Dactylis glomerata 70 %; 

b5 –  Medicago sativa 50 % + 
Dactylis glomerata 50 %; 

b6 - Medicago sativa 70 % + 
Dactylis glomerata 30 %; 

 

Varieties used at setting 
up experience were: at 
Onobrychis viciifolia Splendid 
variety, at Medicago sativa 
Selena variety, at Bromus inermis 
Doina variety and at Dactylis 
glomerata, Regent variety.  

Vinassa is a by-product 
obtained after evaporation of 
waste water from factories that 
produce yeast. In our country 
vinassa is obtained at the yeast 
factory in Pascani - Iasi, with a 
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production capacity of 20,000 t 
year-1 of fresh yeast and 9-10 
thousand tons year-1 of vinassa. 

Vinassa has a complex 
chemical composition, being rich 
in total nitrogen (3.0 to 3.2%), 
very rich in potassium (5-7%) 
and low in phosphorus (0.3 to 
0.5%).  

At a rate of 1000 kg 
manure, the chemical 
composition was of 5 kg N, 3 kg 
P2O5 and 7 kg K2O. Manure, 
vinassa and phosphorus 
fertilizers were used in autumn 
2005, and nitrogen fertilizers 
were used in the spring before 
preparing the ground for 
sowing.  

In the first year the 
havesting was performed at the 
opening of the grasses and 
flowering of the legumes and the 
gravimetric analyses were 
performed before each cycle of 
harvesting.  

The nutrition index with 
nitrogen was determined with 
the following relation: (after G. 
Lemaire et al., 1989): 

INN = 100 x N/4,8 x (DM)-0,32, 
where: 

N - nitrogen content in the plant (%),  
DM – production of DM(t ha-1). 
 

The nutrition status with 
nitrogen of grasslands is 
considered normal when INN 
has values between 80 and 
100%. The lower values show 
that nitrogen is insufficient and 
the higher values indicate over-
nutrition.  

To determine the 
chemical composition of the 
forage, we used the following 
methods of analysis: total 
nitrogen (Nt) by Kjeldahl 
method, crude cellulose (CB), by 
Scharrer -Kürschner method, 
phosphorus (P) by colorimetric 
dosage with ammonium 
molybdate and reduction with 
stannous chloride-ascorbic acid, 
potassium (K) and calcium (Ca) 
blending the flame photometer, 
magnesium (Mg) by 
spectrophotometer dosing of 
atomic absorption. 

 
RESULT AND DISCUSSION 
 

Influence of mix and 
fertilization on the production 

Obtaining high 
productions largely depends on 
the intensification of temporary 
grasslands fertilization. Both 
grasses as well as the perennial 
legumes which are components 
in the mixtures for the 
temporary grasslands are very 

demanding regarding the 
nutrients in the soil, and this is 
confirmed by the fact that some 
of these species are part of the 
eutrophic plants. 

In the intensive culture of 
the temporary grasslands we 
foresee the reduction of the 
dosage of nitrogen derived from 
mineral fertilizers, by 
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administration of organic 
fertilizers or by biological fixing 
of nitrogen by the leguminous 
species.  

During 2006-2008 it was 
found that after fertilization 
higher average yields were 
achieved in all the mixtures 
tested (Table 1). 

 
Table 1 

Influence of fertilization and mixing on average production  
from 2006 to 2008  

 

Variant 
Unfertilized N200P100 5 t ha-1vinassa 30 t ha-1 manure 

t ha -1 % Dif. t ha -1 % Dif. t ha -1 % Dif. t ha -1 % Dif. 
O.v. 30% + B.i 

70% 
8.67 100 Mt 9.26 107 0.59* 9.40 108 0.73* 9.32 107 0.65* 

O.v. 50% + B.i 
50% 

10.10 116 1.43*** 10.57 122 1.90*** 10.51 121 1.84*** 10.31 119 1.64*** 

O.v. 70% + B.i 
30% 

10.83 125 2.16*** 11.19 129 2.52*** 11.21 129 2.54*** 11.15 129 2.48*** 

M.s. 30% + D.g. 
70% 

8.73 101 0.06 9.62 111 0.95** 9.75 112 1.08** 9.77 113 1.10*** 

M.s. 50% + D.g. 
50% 

9.26 107 0.59* 10.76 124 2.09*** 10.99 127 2.32*** 10.93 126 2.26*** 

M.s. 70% + D.g. 
30% 

9.93 115 1.26*** 11.66 134 2.99*** 11.52 133 2.85*** 11.21 129 2.54*** 

DL 5 %= 0.53 t ha-1; DL 1 % = 0.78 t ha -1; DL 0,1% = 1.05 tha-1. 

 
At the mixtures 

consisting of Onobrychis viciifolia 
and Bromus inermis the average 
yields achieved were higher than 
yields from mixtures with 
Medicago sativa and Dactylis 
glomerata. 

At the mixture of 30% 
Onobrychis viciifolia + 70% 
Bromus inermis, the average 
yield achieved was 8.67 t ha-1 
DM for the variant without 
fertilization, 9.26 t ha-1 DM at  
N200P100 kg ha-1, of 9.40 t ha-1 DM 
at 5 t ha-1 vinassa and 9.32 t ha-1 
DM at 30 t ha-1 manure.  

The highest production 
were obtained from the mixture 
of 70% Onobrychis viciifolia + 

30% Bromus inermis, at the 
fertilization with 5 t ha-1 vinassa, 
of 11.21 t ha-1 DM. and the 
mixture of 70% Medicago sativa 
+ 30% Dactylis glomerata at 
fertilization N200P100 kg ha-1, of 
11.66 t ha-1 DM. 

The mixture of 50% 
Onobrychis viciifolia + 50% 
Bromus inermis, the average 
yield achieved was of 10.10 t ha-

1 DM the variant without 
fertilization, of 10.57 t ha-1 DM at 
N200P100 kg ha-1, of 10.51 t ha-1 
DM at 5 t ha-1 vinassa and of 
10.31 t ha-1 DM at 30 t ha-1 
manure.  

The mixture with 70% 
Onobrychis viciifolia + 30% 
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Bromus inermis, the average 
yield was of 10.83 t ha-1 DM at 
the variant without fertilization, 
of 11.19 t ha-1 DM. at N200P100 kg 
ha-1, 11.21 t ha-1 DM 5 t ha-1 
vinassa and 11.15 t ha-1 DM. 30 t 
ha-1 manure.  

We noticed that together 
with the increase of the 
percentage of participation in 
mixture of the Onobrychis 
viciifolia species and loss 
percentage of participation of 
Bromus inermis species response 
to fertilization of the mixture has 
increased significantly. 

The mixture of 30% 
Medicago sativa + 70% Dactylis 
glomerata production was of 
8.73 t ha-1 DM. at the variant 
without fertilization, of 9.62 t ha-

1 DM at N200P100 kg ha-1, of 9.75 t 
ha-1 DM at 5 t ha-1 vinassa and of 
9.77 t ha-1 DM at 30 t ha-1 
manure.  

The mixture of 50% 
Medicago sativa + 50% Dactylis 
glomerata the production was of 
9.26 t ha-1 DM the variant 
without fertilization, of 10.76 t 
ha-1 DM at N200P100 kg ha-1, of 
10.99 t ha-1 DM at 5 t ha-1 
vinassa and of 10.93 t ha-1 DM at 
30 t ha-1 manure.  

The productions obtained 
in mixture with 70% Medicago 
sativa + 30% Dactylis glomerata 
was of 9.93 t ha-1 DM variant 
without fertilization, of 11.66 t 
ha-1 DM at N200P100 kg ha-1, of 
11.52 t ha-1 DM at 5 t ha-1 
vinassa and of 11.21 t ha-1 DM at 
30 t ha-1 manure.  

Influence of mixture and 
fertilization on the 

composition of the flora 
The organic and mineral 

fertilizers cause significant 
changes in the structure of 
vegetation of cover temporary 
grassland (Nyfeler D. et al., 
2008).  

In order to determine the 
influence of fertilization on the 
structure of the vegetation cover 
it was calculated the average 
percentage of participation of 
plant species in the vegetal 
carpet on the three agri-funds 
where they administered 
organic and mineral fertilizers.  

In 2008, changes in 
vegetal cover were determined 
both by using species the 
standard seeding and the nature 
and dosage of fertilizer 
administered (Table 2).  

In mixtures with 
Onobrychis viciifolia and Bromus 
inermis the influence of 
fertilization on the structure of 
the vegetal cover was slightly 
higher due to the fact that 
Onobrychis viciifolia reacted 
more poorly to fertilization than 
Medicago sativa species. 

In the case of the mixture 
of 30% Onobrychis viciifolia + 
70% Bromus inermis, the 
Onobrychis viciifolia species had 
a participation rate of 35% in 
the variant without fertilization, 
of 28% N200P100 kg ha-1, of 30% 
at 5  t ha-1 vinassa and 31% at 30 
t ha-1 manure and Bromus 
inermis species of 55% in the 
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variant without fertilization, 
63% N200P100 kg ha-1, 61% at 5 t 
ha-1 vinassa and 57% at 30 t ha-1 
manure. It was also noticed, 
after 3 years of operation, the 

presence of species from other 
botanical families, which ranged 
from 8% to N200P100 kg ha-1 an 
30 t ha-1manure.  

 
Table 2 

Influences of interaction mixed X fertilization on the structure of vegetal cover 
in 2008 

 

Variant 
Unfertilized N200P100  kg ha -1 5 t ha -1 vinassa 30 t ha -1 manure 

G L D G L D G L D G L D 
O.v. 30% + B.i 70% 55 35 10 63 28 8 61 30 9 57 31 12 
O.v. 50% + B.i 50% 36 54 9 43 47 10 41 51 8 38 52 10 
O.v. 70% + B.i 30% 21 70 9 31 60 9 24 66 10 22 67 11 
M.s. 30% + D.g. 70% 59 30 11 67 24 9 63 26 11 62 27 11 
M.s. 50% + D.g. 50% 43 47 10 52 40 8 49 41 10 45 42 13 
M.s. 70% + D.g. 30% 24 67 9 31 59 10 30 61 9 27 63 10 

 
The mixture of 50% 

Onobrychis viciifolia + 50% 
Bromus inermis, share of 
Onobrychis viciifolia in vegetal 
cover was of 54% for the variant 
without fertilization, 47% 
N200P100kg ha-1, 41% to 5 t ha-1 
and vinassa 52% to 30 t ha-1 
manure, and the Bromus inermis 
species in vegetal cover had the 
share of 36% for the variant 
without fertilization, 43% 
N200P100 kg ha-1, 41% at 5 t ha-1 
vinassa and 38% at 30 t ha-1 
manure. The species from other 
botanical families had 
participation from 8% to 5 t ha-1 
vinassa and 10% to 30 t ha-1 
manure.  

If the mixture of 70 % 
Onobrychis viciifolia + 30% 
Bromus inermis, share of 
Onobrychis viciifolia species was 
70% for the variant without 
fertilization, 60% N200P100 kg ha-

1, 66% to 5 t ha-1 and vinassa 
67% to 30 t ha-1 manure and 
Bromus inermis species had a 
share of 21% in the variant 
without fertilization, 31% to 
N200P100 kg ha-1, 24% to 5 t ha-1 
and 22% vinassa 30 t ha-1 
manure. The species from other 
botanical families had 
participation from 9% to 11% in 
control to 30 t ha-1 of manure.  

Mixture of 30% Medicago 
sativa + 80% Dactylis glomerata 
had a share of the Medicago 
sativa species in the vegetal 
cover of 30% for the variant 
without fertilization, 24% for the 
variant with N200P100 kg ha-1, 
26% at 5 t ha-1 vinassa and 27% 
at 30 t ha-1 manure, and the 
Dactylis glomerata species, the 
participation rate was 59% for 
the variant without fertilization, 
67% N200P100 kg ha-1, 63% to 5 t 
ha-1 vinassa and 62% at 30 t ha-1 



Research on the behaviour of simple mixtures of perennial grasses and legumes, under the 
conditions of moldavian forest-steppe 

Romanian Journal of Grasslands and Forage Crops (2010) 2 75 

manure. The species from other 
botanical families had 
participation from 9% at 
N200P100 kg ha-1 and 11% at the 
other variants of fertilization.  

At the mixture of 50% 
Medicago sativa and 50% 
Dactylis glomerata, the Medicago 
sativa species had a share in the 
vegetal cover of 47% for the 
variant without fertilization, 
40% in variant with N200P100 kg 
ha-1, 41% at 5 t ha-1 vinassa and 
42% at 30 t ha-1 manure, and the 
Dactylis glomerata species had a 
participation rate of 43% for the 
variant without fertilization, 
52% at N200P100 kg ha-1, 49% at 5 
t ha-1 vinassa and 45% at 30 t ha-

1 manure. The species from 
other botanical families had 
participation from 8% to 
N200P100 kg ha-1 and 13% at 30 t 
ha-1 manure.  

In the case of mixture of 
70% Medicago sativa + 30% 
Dactylis glomerata, the share of 
Medicago sativa species in the 
vegetal cover was 67% for the 
variant without fertilization, 
59% in variant with N200P100 kg 
ha-1, 61% at 5 t ha-1 vinassa and 
63% at 30 t ha-1 manure, and for 
the Dactylis glomerata species 
the participation rate was 24% 
for the variant without 
fertilization, 31% at N200P100 kg 
ha-1, 30% at 5 t ha-1 vinassa and 
27% at 30 t ha-1 manure. The 
species from other botanical 
families had participation from 
9% at 10% in the control group 

N200P100 kg ha-1 and 30 t ha-1 
manure.  

 

Influence of mixture and 
fertilization on the quality of 

the forage 
The quality of the forage 

obtained from temporary 
grassland was influenced by the 
species and their proportion of 
participation in the mix, type 
and level of fertilization and 
climatic conditions during the 
operation.  

In the mixtures with 
Onobrychis viciifolia and Bromus 
inermis the content of forage in 
raw protein was close to the 
values of raw protein content of 
Medicago sativa and Dactylis 
glomerata mixtures (Table 3). 

The mixture of 30% 
Onobrychis viciifolia had a raw 
protein content of 13.06% for 
the variant without fertilization, 
14.19% to N200P100 kg ha-1, 
13.75% 5 t ha-1 and 13.88 % 30 t 
ha-1 manure, and at the mixture 
of 50% Onobrychis viciifolia 
forage content of raw protein 
increased from 14.63% in the 
variant without fertilization to 
15.19% at N200P100 kg ha-1, 14, 
13% at 5 t ha-1 vinassa and 
14.25% the variant with 30 t ha-

1 manure. 
At the mixture with 70% 

Onobrychis viciifolia forage 

content in raw protein increased 

from 14.38% in the variant 

without fertilization, to 15.44% to 

N200P100 kg ha-1 and at 15.38% at 5 
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t ha-1 vinassa and 15, 13% at 30 t 
ha-1 manure.  

At the mixture of 30% 
Medicago sativa forage content 
in raw protein increased from 
13.38% in the variant without 
fertilization to 14.87% to 
N200P100 kg ha-1 at 13.50% at 5 t 
ha-1 vinassa and 13, 25% at 30 t 

ha-1 manure, and at the mixture 
with 50% Medicago sativa, the 
content of raw protein in the 
forage increased from 14.69% in 
the variant without fertilization, 
to 15.88% to N200P100 kg ha-1, at 
15.06% at 5 t ha-1 vinassa and 
15.19% at 30 t ha-1 manure. 

 
Table 3 

Influence of mixture and fertilization on the chemical composition  

of the forage in 2008  
 

Variant Basic fertilization Nt % PB % CB % P % K % Ca % Ca/P 

O.v.30 %+ B.i. 70 % 

Unfertilized 2.09 13.06 23.68 0.21 2.01 0.59 2.83 
N200P100  kg ha-1 2.27 14.19 23.96 0.21 2.08 0.58 2.76 
5 t ha-1 vinassa 2.20 13.75 24.36 0.20 2.37 0.61 3.05 
30 t ha-1 g.g. 2.22 13.88 24.28 0.22 1.98 0.62 2.82 

O.v.50 %+ B.i. 50 % 

Unfertilized 2.34 14.63 23.13 0.21 2.08 0.69 3.29 
N200P100  kg ha-1 2.43 15.19 23.65 0.20 2.18 0.59 2.95 
5 t ha-1 vinassa 2.26 14.13 23.88 0.20 2.14 0.59 2.95 
30 t ha-1 g.g. 2.28 14.25 23.75 0.22 2.01 0.58 2.64 

O.v.70 % + B.i. 30 % 

Unfertilized 2.30 14.38 21.90 0.21 2.18 0.75 3.57 
N200P100  kg ha-1 2.47 15.44 23.68 0.19 2.01 0.65 3.42 
5 t ha-1 vinassa 2.46 15.38 23.46 0.20 2.32 0.67 3.35 
30 t ha-1 g.g. 2.42 15.13 23.20 0.22 2.18 0.67 3.05 

M.s.30 % + D.g. 70 % 

Unfertilized 2.14 13.38 22.90 0.21 2.09 0.62 2.95 
N200P100  kg ha-1 2.38 14.87 24.14 0.19 2.29 0.58 3.05 
5 t ha-1 vinassa 2.16 13.50 24.74 0.19 2.14 0.57 3.00 
30 t ha-1 g.g. 2.12 13.25 24.59 0.21 2.21 0.57 2.72 

M.s.50 % + D.g. 50 % 

Unfertilized 2.35 14.69 22.36 0.21 2.13 0.65 3.10 
N200P100  kg ha-1 2.54 15.88 23.83 0.20 2.37 0.60 3.00 
5 t ha-1 vinassa 2.41 15.06 24.14 0.20 2.19 0.62 3.10 
30 t ha-1 g.g. 2.43 15.19 24.08 0.22 2.25 0.64 2.91 

M.s.70% + D.g. 30% 

Unfertilized 2.38 14.88 21.94 0.21 2.28 0.73 3.48 
N200P100  kg ha-1 2.57 16.06 22.19 0.20 2.19 0.69 3.45 
5 t ha-1 vinassa 2.44 15.25 22.05 0.20 2.21 0.71 3.55 
30 t ha-1 g.g. 2.48 15.50 22.20 0.22 2.26 0.64 2.91 

 
The forage content in raw 

protein of feed to mix with 70% 
Medicago sativa rose from 
14.88% in the variant without 
fertilization to 16.06% at 
N200P100 kg ha-1 ha at 15.25% at 
5 t ha-1 vinassa and 15, 50% at 

30 t ha-1 manure.  
The forage content in raw 

cellulose increased at the same 
time with the decrease of the 
percentage of participation of 
legume in the mixture and 
increase of the percentage share 
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of grasses participation in the 
mixture. At the mixtures 
consisting of Onobrychis viciifolia 
and Bromus inermis the content 
in raw cellulose in the forage 
was slightly higher compared 
with mixtures consisting of 
Medicago sativa and Dactylis 
glomerata. Also, the fertilization 
with organic and mineral 
fertilizers led to an increase of 
the percentage of raw cellulose 
in forage.  

The mixture of 30% 
Onobrychis viciifolia the content 
of raw cellulose in the forage 
increased from 23.68% in the 
variant without fertilization, to 
23.96% at N200P100 kg ha-1, to 
24.36% at 5 t ha-1 vinassa and 
24, 28% at 30 t ha-1 manure, and 
at the mixture with 70% 
Onobrychis viciifolia the content 
in raw cellulose in the forage 
was of 21.90% for the variant 
without fertilization, of 23.68% 
at N200P100 kg ha-1, 23,46% to 5 t 
ha-1 vinassa and 23.20% at 30 t 
ha-1 manure.  

The mixture of 30% 
Medicago sativa the content of 
raw cellulose in the forage 
increased from 22.90% in the 
variant without fertilization, to 
24.14% to N200P100 kg ha-1 to 
24.74% at 5 t ha-1 vinassa and 
24, 59% to 30 t ha-1 manure, and 
the mixture with 70% Medicago 
sativa the content of raw 
cellulose in the forage increased 
from 21.94% in the variant 
without fertilization to 22.19% 
to N200P100 kg ha-1 at 22.05% 5 t 

ha-1 vinassa and 22.20% at 30 t 
ha-1 manure.  

The content of 
phosphorus in the forage 
increased at the same time with 
the increase of percentage 
participation of legumes and 
decreased the percentage of 
participation of grasses in the 
vegetal cover. Also, the 
phosphorus content in the 
forage increased at the 
fertilization with organic and 
mineral fertilizers.  

At the mixture of 30% 
Onobrychis viciifolia content of 
phosphorus in forage was of 
0.21% for the variant without 
fertilization, of 0.21% to N200P100 
kg ha-1, 0.20% at 5 t ha-1 vinassa 
and of 0.22% 30 t ha-1 manure, 
and the mixture with 70% 
Onobrychis viciifolia content of 
forage in phosphorus was 0.21% 
for the variant without 
fertilization, 0.19% for N200P100 
kg ha-1, 0.20% 5 t ha-1 vinassa 
and 0.22% at 30 t ha-1 manure.  

At the mixture of 30% 
Medicago sativa content of 
phosphorus in forage was 0.21% 
for the variant without 
fertilization, 0.19% for N200P100 
kg ha-1, 0.19% to 5 t ha-1 vinassa 
and 0.21 % for 30 t ha-1 manure, 
and the mixture of 50% 
Medicago sativa content of 
phosphorus in forage was 0.21% 
of the variant without 
fertilization, of 0.20% to 
N200P100kg ha-1, 0.20 % 5 t ha-1 
vinassa and 0.22% at the variant 
with 30 t ha-1 manure. At the 
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mixture with 70% Medicago 
sativa content of phosphorus in 
forage was 0.21% for the variant 
without fertilization, of 0.20% to 
N200P100 kg ha-1, 0.20% to 5 t ha-1 
vinassa and 0.22% at the 
fertilization with 30 t ha-1 
manure.  

At the mixture with 
Onobrychis viciifolia 30% 
potassium content of the forage 
was of 2.01% for the variant 
without fertilization, of 2.08% 
for N200P100 kg ha-1, 2.37% to 5 t 
ha-1 vinassa and 1.98% to 30 t 
ha-1 manure, and the mixture 
with Onobrychis viciifolia 70% 
potassium content of the forage 
was 2.18% for the variant 
without fertilization, 2.01% for 
N200P100 kg ha-1, 2.32% 5 t ha-1 
vinassa and 2.18% at 30 t ha-1 
manure.  

At the mixture with 
Medicago sativa 30% potassium 
content of the forage was 2.09% 
for the variant without 
fertilization, of 2.29% to N200P100 
kg ha-1, 2.14% to 5 t ha-1 vinassa 
and 2.21 % at 30 t ha-1 manure, 
and the mixture with 70% 
Medicago sativa potassium 
content of the forage was 2.28% 
for the variant without 
fertilization, 2.19% for N200P100 
kg ha-1, 2.21% at 5 t ha-1 vinassa 
and 2.26% at 30 t ha-1 manure.  

The calcium content of 
the forage was good in all 
mixtures, aspect determined by 
the relatively high percentage of 
legume in the structure of the 
vegetal cover. At the fertilization 

with organic and mineral 
fertilizers calcium content of the 
forage slightly decreased.  

At the mixture of 30% 
Onobrychis viciifolia calcium 
content of the forage was 0.59% 
in the control version, 0.58% at 
N200P100 kg ha-1 and 0.61% at 5 t 
ha-1 vinassa and 0.62% at 30 t 
ha-1 manure, and at the mixture 
with 70% Onobrychis viciifolia 
calcium in forage was 0.75% for 
the variant without fertilization, 
of 0.65% to N200P100 kg ha-1, 
0.67% to 5 t ha-1 vinassa and 
0.67% at 30 t ha-1 manure.  

The mixture of 30% 
Medicago sativa calcium content 
in forage was 0.62% for the 
variant without fertilization, of 
0.58% for N200P100 kg / ha, of 
0.57% to 5 t ha-1 vinassa and 
0.57 % at 30 t ha-1 manure, and 
the mixture with 70% Medicago 
sativa calcium content in forage 
was 0.73% for the variant 
without fertilization, 0.69% from 
N200P100 kg ha-1, 0.71% 5 t ha-1 
vinassa and 0.64% at 30 t ha-1 
manure.  

The Ca / P ratio was 
good, except all variants of the 
mixture and fertilization and did 
not drop below the minimum of 
1.50. At the mixtures with 
Onobrychis viciifolia and Bromus 
inermis the Ca / P ratio was 
between 2.64 and 3.57, and this 
year, the mixtures with 
Medicago sativa and Dactylis 
glomerata the Ca / P ratio was 
included between 2.72 and 3.55.  
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Influence of mixture and 
fertilization on nutritional 

status 
The nutritional status 

with nitrogen was better, due to 
the symbiotic activity of the 
legume in mixtures and to the 
contribution made by 
fertilization.  

At the variant without 
fertilization the INN value was 
119 at the mixture with 70% 
Onobrychis viciifolia + 30% 

Bromus inermis and of 107 at the 
mixture with 30% Onobrychis 
viciifolia + 70% Bromus inermis, 
and the mixture of 70% 
Medicago sativa + 30% Dactylis 
glomerata the INN value was 
125, the mixture of 50% 
Medicago sativa + 50% Dactylis 
glomerata of 124, and the 
mixture with 30% Medicago 
sativa + 80% Dactylis glomerata 
of 111 (Table 4) 

 
Table 4 

The influence of fertilization on the index of nutrition with nitrogen  

(INN) in 2008 
 

Variant Fertilization  INN Average 

O.v.30 % + B.i. 70 % 

Unfertilized 107 

114 
N200P100  kg ha-1 120 
5 t ha-1 vinassa 114 
30 t ha-1 g.g. 116 

O.v.50 % + B.i. 50 % 

Unfertilized 119 

121 
N200P100  kg ha-1 125 
5 t ha-1 vinassa 120 
30 t ha-1 g.g. 121 

O.v.70 % +  B.i. 30 % 

Unfertilized 119 

128 
N200P100  kg ha-1 130 
5 t ha-1 vinassa 133 
30 t ha-1 g.g. 131 

M.s.30 % +  D.g. 70 % 

Unfertilized 111 

119 
N200P100  kg ha-1 128 
5 t ha-1 vinassa 119 
30 t ha-1 g.g. 117 

M.s.50 % + D.g. 50 % 

Unfertilized 124 

133 
N200P100  kg ha-1 138 
5 t ha-1 vinassa 135 
30 t ha-1 g.g. 134 

M.s.70% + D.g. 30% 

Unfertilized 125 

134 
N200P100  kg ha-1 140 
5 t ha-1 vinassa 135 
30 t ha-1 g.g. 136 

 
At the administration of 

mineral and organic fertilizers 
the INN values increased 

according to the nature and 
dosage of fertilizers.  
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At the mixture of 30% 
Onobrychis viciifolia + 70% 
Bromus inermis the INN value 
increased from 107 in the 
variant without fertilization to 
120 at N200P100 kg ha-1, 114 to 5 t 
ha-1 vinassa and 116 at 30 t ha-1 
manure, and the mixture with 
70% Onobrychis viciifolia + 30% 
Bromus inermis the INN value 
increased from 119 in the 
variant without fertilization to 
130 N200P100 kg ha-1 to 133 at 5 t 
ha-1 vinassa and 131 to t ha-1 
manure. 

The mixture of 30% 
Medicago sativa + 70% Dactylis 
glomerata the INN value 
increased from 111 in the 
variant without fertilization to 
128 N200P100 to kg ha-1, 119 to 5 t 
ha-1 vinassa and to 117 at 30 t 
ha-1 manure, and the mixture 
with 70% Medicago sativa + 
30% Dactylis glomerata the INN 
value increased from 125 in the 
variant without fertilization to 
140 at N200P100 kg ha-1 to 135 to 
5 t ha-1 vinassa and 136 at 30 t 
ha-1 manure. 

The data presented show 
that the nutrition status with 
nitrogen in mixtures with 
Medicago sativa and Dactylis 
glomerata was better than the 
mixtures with Onobrychis 
viciifolia and Bromus inermis.  

The mixtures with 70% 
Medicago sativa + 30% Dactylis 
glomerata and 50% Medicago 
sativa + 50% Dactylis glomerata 
nutritional status with nitrogen 
was in surplus, and the mixture 
of 30% Medicago sativa + 70% 
Dactylis glomerata nutritional 
status with nitrogen was normal. 
In mixtures with Onobrychis 
viciifolia + Bromus inermis 
nutritional status of nitrogen 
was in surplus only for the 
mixture with 70% Onobrychis 
viciifolia + 30% Bromus inermis 
and at the mixtures with 50% 
Onobrychis viciifolia + 50% 
Bromus inermis and 30% 
Onobrychis viciifolia + 70 % 
Bromus inermis, the nutritional 
status of nitrogen was normal. 

 
CONCLUSIONS 
 

At the mixtures 
consisting of Onobrychis viciifolia 
and Bromus inermis average 
yields obtained were higher than 
yields from mixtures with 
Medicago sativa and Dactylis 
glomerata.  

The largest productions 
were obtained from the mixture 
of 70% Onobrychis viciifolia + 

30% Bromus inermis, at the 
fertilization with 5 t ha-1 vinassa, 
of 11.21 t ha-1 DM and the 
mixture of 70% Medicago sativa 
+ 30% Dactylis glomerata at the 
fertilization with N200P100 kg ha-

1, of 11.66 t ha-1 DM.  
The changes in vegetal 

cover were determined by the 
species participation in the 
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standard seeding and the nature 
and dosage of fertilizers.  

The quality of the forage 
obtained from the temporary 
grasslands was influenced by the 
species and the proportion of 
participation, type and level of 
fertilization and the climatic 
conditions from the period of 
exploitation.  

The Ca/P ratio was good, 
excepting some variants where 
this ratio dropped below 1.50. 

The nutrition status with 
nitrogen at the mixtures with 
Medicago sativa and Dactylis 
glomerata was better, in 
comparison with Onobrychis 
viciifolia and Bromus inermis. 
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