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Abstract 

The experience was situated at the Grassland- Development Research 
Institute Brasov in 1999. and was placed in a chernozem soil, with a slightly acid 
pH  and medium supplied in humus. In spring 2009, the  plots have been 
subdivided and has been  overseeding with red clover 10 k /ha.,. Thus each plot 
was tested in solitary  crop  and in a simple mixing of red clover. In the 3 
experimental years, the influence of red clover was more obvious in secon year of 
overseeding. In 2009 the production differences  between the two versions with 
and without fertilization dose N100P50K50 was only 0.3 t/ha DM. In 2010, the  
production was significantly higher and the difference between the two was 2.2 
t/ha DM, and in 2011 the differences was 2.1 t/ha DM. At  the synthetic D of  
Phalaris arundinacea highest production was obtained at overseeding plots, 10.4 
t / ha DM, followed by Fetuca arundinacea with 10.1 t/ha DM. 

The crude protein content, at overseeding variants is higher than those in 
solitary crop, through the favor by attending red clover. Regarding the production 
of crude protein was obtained an increase of production for overseeding variants  
than solitary crop thus: Dactylis glomerata  species obtain an increase of 7.6% 
Festuca arundinacea obtained higher production by 14.1%.  At Phalaris 
arundinacea varieties the production increases between 12.2%  at Premier 
variety and 67.2%  at synthetic D. 
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INTRODUCTION 

The overseeding has the 
role to improve the vegetation 
cover of degraded or low 
productivity. grasslands  
The mixtures of grasses with 
leguminous presents several 
advantages: 

- High productivity of DM,  high 
protein yields  from the 
presence of legumes and 
increase the protein content of 
grasses in the presence of 
legumes, 
- Economics of fertilizer nitrogen 
from atmospheric nitrogen 
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fixation by bacteria of the genus 
Rhizobium sp (Motca Gh., 2005). 
The main factors influencing the 
productivity of grasslands in 
Brasov area are: acidity, fine 
texture, excess moisture, 
moisture deficit, unworthy 
vegetation etc. The  need to limit 
the action of the restrictive 
factors of production requires 
that before to make a decision 
should be made an economic 
and ecological evaluation of the  
intervention that  be considered. 

Experience was placed at 
the Grassland- Development 
Research Institute Brasov in 
1999. Until 2008 was followed 
the evolution of synthetic 
varieties of Phalaris arundinacea 
and Premier variety compared 
with two other perennial grasses 
grassland: Festuca arundinacea 
(Adela) and Dactylis glomerata 
(Regent). We studied the forage 
quality, the chemical 
composition of all three species 
of perennial grasses in different 
years. 

Thus for the first time in 
our country have done further  

 
research on the species Phalaris 
arundinacea for introduction in 
fodder crops.. The first 
Romanian variety Premier had 
40% higher dry matter 
production from other species 
Festuca arundinacea - Adela, and 
Dactylis glomerata - Regent. 
During the  dry  period Phalaris 
arundinacea had the highest 
production and Dactylis 
glomerata and Festuca 
arundinacea best drought. 
(Marusca T. et al.,1994). 

With global warming 
expected in the future with 
extreme variations with 
excessive humidity and 
prolonged drought the 
introduction in crops of the 
Phalaris arundinacea  would be a 
new source for providing forage, 
and the first cut is recommended 
to be used for biomass and 
others for forage. Regarding the 
production obtained under 
drought conditions, the new 
synthetic varieties have similar 
values  with Premier variety. 
(Maruşca T., Samfira I.,1999). 

MATERIALS AND METHODS 
 
 The Grassland - Development 
Research Institute Brasov is 

situated in Brasov Depression, 
the western department of 
"Barsa Country" and the western 
slopes of the Postavarul Massif. 
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The altitude is between 545 and 
675 m, the general exhibition is 
west northwest. The experience 
has been placed on a chernozem 
soil type, with a slightly acid pH 
and medium stocked in humus. 
The experience was established 
in 1999 and placed in 
randomized blocks, on  three 
repetitions, the surface of a plots 
is 5.25 m2 (1.5 x 3.5 m). 

As a consequence of good 
results obtained in 1999-2008, 
regarding the production of dry 
matter of different origins of 
temporary grassland  of Phalaris 
arundinacea, in spring 2009, the 
plots were subdivided and 
overseeding was on half of these 
variants, so can  be study the 
effect of a simple mixing with  
red clover on the quality of this 
variety. Thus each variant was 
tested in solitary crop and in a 
simple mixture with red clover. 
During the three experimental 
years were studied following 
factors: the overseeding, and 
fertilization dose and grass crop: 
Factor A (overseeding 
operation) 
1 - without overseeding 
2 – Overseeding with  Trifolium 
pratense (10 kg/ha) 

Factor B (the grass 
assortment in 10 years of 
vegetation) 

1 – Dactylis glomerata REGENT 
2 – Festuca arundinacea ADELA 
3 –Phalaris arundinacea 
PREMIER 
4 - Phalaris arundinacea – 
syntetic A 
5 – Phalaris arundinacea – 
syntetic B 
6 – Phalaris arundinacea – 
syntetic C 
7 – Phalaris arundinacea – 
syntetic D 
8 – Phalaris arundinacea – 
syntetic E 
9 – Phalaris arundinacea – 
syntetic F 

  Factorul C (fertilization 
level) 
1   – P50K50     – with overseeding 

 2   – N100P50K50    – with 
overseeding 

     – N100P50K50– without 
overseeding 
 3  –N200P100K100   –without 
overseeding 

The experience was 
fertilized every year in early 
spring and after the cut I, with 
appropriate doses of each 
variant. The overseeding was 
made with  MSPD 2.5 machine in 
the first decade of April. It was 
used red clover variety STAR 10 
kg/ha. The experiment was 
harvested three scythes annually 
from the first year of the 
overseeding. 
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The climatic conditions  
The temperature 
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Fig. 1.  The monthly average temperatures recorded (from 2008 to 2011) 

The 2009 was a dry year, with 
temperatures over than 
multiannual average in the 
spring, March and April, and in 
the summer months June, July 
and August. In 2010 were made 
generally favorable climatic 
conditions for springing, plant 
growth and development. The 
monthly mean temperatures 
were warmer in 7 of the 9 
months of (January to 
September), except for June that 
there was a difference of 0.5 0C 

less than the annual average. 
The 2011 was a year with cold 
winter, but with a spring close to 
the annual average temperature 
(March, April, May). In the 
summer months June and July, 
August, temperatures reached a 
higher 1 ,0 0C  3.1 respectively 
1.6 C0 higher than the annual 
average. (Fig. 1). 
The rainfall 
The rainfall values recorded 
during the experiment are 
shown in Figure 2. 
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Fig. 2 The amount of the monthly rainfall recorded (from 2008 to 2011)

 
In terms of rainfall recorded in 
2009, it was well stocked up in 
March, over the annual average, 
followed by a deficit during the 
warmer months. Thus in April 
there were only 33 mm, with 
almost half less then annual 
average, 59 mm. The driest 
month was July, which was 
recorded only 27.1 mm, from the 
multi-annual rainfall amount is 
107.2 mm. Precipitation deficits 
during periods of growth and 
development of plants, greatly  
 
influenced the dry matter yields 
obtained this year. If we analyze  
 

 
the level of precipitation 
recorded in 2010 shows the 
following: 
-  The rainfall in 2010 in the nine 
months (January-September) 
totaled 759.6 mm compared to 
annual average which is 536.6 
mm on the first nine months, so 
a significant excess of water. 
The extra precipitation together 
with rising temperatures have 
had positive effects on plant 
development in perennial forage 
systems suitable for production 
of biomass . In 2011 monthly 
rainfall was less than annual 
average, but drought was 
observed in late summer.

 
RESULT AND DISCUTIONS 
 

The experience been 
studied in statistical point of 
view as two experiences 
bifactorial so: variants were are  

not overseeding and were 
fertilized at two levels of 
nitrogen fertilization N200P50K50 
N100P50K50, and variants which 
have been overseeding were 
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applied the doses N0P50K50 
respectively N100P50K50. Since 
fertilization factor was different 
for overseeding, the results are 
presented separately, as were 
two bifactorial experiences. 
1.The dry matter production 
of the variants without 
overseeding (2009-2011) 

Analyzing the results obtained in 
the three years, the species have 
been studied in solitary crop, is 
assured only fertilization factor 
by statistical point of view. At 
fertilization graduations are 
significant differences at  dose  
N200P50K50  (Table 1). 

 
Table 1 

The  fertilization influence on dry matter production (years 
average) 

Fertilization level DM t/ha % diference significance 

N100P50K50 7.97 100 mt  

N200P100K100 11.74 147 3.77 *** 

DL 5% = 0.71 t/ha   DL 1% = 0.98 t/ha      DL 0.1% = 1.34 t/ha    

We can say that ther 
sintetycs of Phalaris arundinacea 
A, B, E and F, studied in solitary 
crop, are the most productive in 
terms of dry matter, 12.6 t/ha 
DM, 12.4 t/ha DM , 12.3 t/ha DM, 
respectively 12.8 t/ha DM at 
fertilization  level N200P100K100 

and can ensure the future need 
for animal nutrition feed. 

It also notes that these 
synthetic, have exceeded in 
terms of production, the only 
certified variety in our country 

of Phalaris arundinacea (11.6 
t/ha DM). 
Dactylis glomerata Regent, 
Festuca arundinacea Adela were 
made at fertilizer dose 
N200P100K100 production of 10.0 
t/ha respectively 10.6 t/ha DM. 
At fertilization level N100P50K50 is 
distinguished species Phalaris 
arundinacea sintetyc A and 
Festuca arundinacea Adela, with 
production of 8.7 t/ha DM. (Fig. 
2).
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Fig.2. The influence of interaction between species and fertilizer dose 

(years average 2009-2011) 
 
2. The dry matter production 
of the overseeding variants 
(2009-2011) 
The dry matter production was 
analyzed for overseeding 
variants in three years, on the  

 
two levels of fertilization 
N100P50K50 and N0P50K50. 
The average yield obtained from 
overseeding variants in the 
three years of production was 
7.9 t/ha DM. 

Table 2 
The fertilization influence on dry matter production (years average) 

Fertilization level 
DM t/ha 

diference significance t/ha % 
N0P50K50 6.42 100 mt  

N100P50K50 9.52 148 3.1 *** 

DL 5% = 0.40 t/ha   DL 1% = 0.55 t/ha  DL 0.1% = 0.75 t/ha 
 

The interaction studied factors 
shows that on the average years, 
the synthetic D of Phalaris 
arundinacea,  was obtained the 
highest production in 
combination with N100P50K50 
dose, 10.4 t/ha DM. and Festuca 
arundinacea Adela has  obtained 
10.1 t/ha DM at the same level of 
fertilization. Between the 

synthetic of Phalaris 
arundinacea, the lowest 
production was obtained from 
the synthetic B,at  fertilization 
level without nitrogen, and at  
nitrogen fertilization level, the 
lowest production was obtains 
at variety Premier 9.0 t/ha DM. 
(Fig. 3) 
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          Fig.3 The influence of interaction between mixtures and fertilizer 

dose (years average 2009 -2011) 
 
3. Overseeding influence at 
the same level of fertilization 
(N100P50K50) 
In the 3 experimental years, the 
influence of red clover, to the 
application of dose N100P50K50 

was more obvious in the second 
year of overseeding. In 2009 the 
difference in production 

between the two versions with 
and without overseeding at 
fertilizer doseN100P50K50 was 
only 0.3 t/ha DM. In 2010,  the 
production was significantly 
higher and the difference 
between the two years was 2.2 
t/ha DM, and in the  next year , 
2011, was  2.1 t/ha DM. (Fig.4.)
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  Fig.4. The overseeding influence  in the three years of production at 

level N100P50K50 
 

DL 5% = 0.49 t/ha 
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Also comparing the average  of 
production obtained in the three 
years, at the variants with and 
without overseeding resulted a 
favorable increase due the 
overseeding (8 t/ha respectively 
SU 9.5 t/ha DM). (fig.5.) 
The results obtained show the 
superiority of the average 
production of Phalaris 
arundinacea synthetics varieties 
in mixtures with red clover. The 
bigger production of dry matter  
 

was obtained at Festuca 
arundinacea, 9.4 t/ha DM, 
followed by two synthetic of 
Phalaris arundinacea, synthetic 
A and D, by 9.2 t/ha and 9.1 t/ha 
DM. (Fig. 6.) 
Studying of interaction of two 
factors, shows that the synthetic 
D was obtained the higher 
production at overseeding plots, 
10.4 t/ha DM, followed by 
Fetuca arundinacea with 
production of 10.1 t/ha DM. 
(fig.7, fig.8) 
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Fig. 5. The overseeding influence on dry matter production of N100 dose (mean 

years) 
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Fig. 6. The species  influence on dry matter production at N100 dose 
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 Fig. 8. The overseeding contribution (dose of N100P50K50 – years 

average (2009-2011) 
 

4. Floristic composition 
The production determinations and 
analysis of floristic composition 
were realized from  the first year 
of overseeding. The plots in 
solitary crop were recorded in 
all years of production a 100% 
coverage without gaps of 
vegetation and insignificant 
presence of weed species. 
Although variants were  
 

mechanically overseeding with 
10 kg/ha red clover, this has risen 
not uniform in all variants. 
Dactylis glomerata was the only 
crop with a low participation of 
red clover, maximum of 20%. 
(fig. 9) 
In the first year, the red clover 
has encountered are 
experiencing difficulty installing  
 
 

DL 5% = 1.12 t//ha 
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in the crop, and only after the 
first cutting this was present in 
the vegetation cover.In the 
second year of overseeding, red 
clover started in vegetation, 
under optimal conditions, 
otherwise all vegetation was 
favored by the weather, and had 
a coverage of 40% from 
synthetic D, the highest level of  
 

coverage was the synthetic 
varieties, and the least coverage 
was also this year at  the species 
Dactylis glomerata. In the third 
year of overseeding with clover 
coverage decreased from the 
previous year, but was kept 
between 30 -35% in all cases, 
except Dactylis glomerata with a 
coverage of only 17. 
 

 
 
 
 
 
 
 
 

Fig.9 Percentage of participation of red clover in the vegetal cover 
 

5. The quality of forage 
The floristic composition of the 
meadow and in particular the 
relationship grasses/legumes 
are a variation source of  protein 
content of forage.  
The crude protein consists and 
pure protein and proteinaceous 
substances. There is a 
correlation between crude 
protein of forage and cell wall 
constituents. The protein is one 
of the most frequently used 
indices of quality. (Oprea 
et.al.,1986). 

 Highest content of crude protein 
in solitary crop they have the 
synthetic F 12.6%, followed by 
the synthetic C, 11.8%, the 
synthetic D , 11.4%, and the 
synthetic E of 11.3%. The lowest 
crude protein content in it is of 
Phalaris arundinacea Premier 
variety, with 10.2% (Table 4). 
The crude protein content, at 
overseeding variants is higher 
than those in solitary crops, 
through the favor by attending 
red clover. In solitary crop  was 
obtained from 738.3 kg/ha CB, 
the synthetic the variety B, and 
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1035 kg/ha CP in the variety 
Adela of Festuca arundinacea. 
The overseeding variants 
amount of crude protein was 
obtained from 904.8 kg/ha of 
Phalaris arundinacea the variety 
Premier and 1463.0 kg/ha in the 
variety synthetic E: The growth 
of the largest crude protein 
production, kg/ha was  
obtained from D synthetic the 
variety, this has added 67.2% 
and 1315.8 kg/ha  at 
overseeding variant, from 786.6 
kg /ha at without overseeding. 
The lignocellulose (ADF), 
decreases in the case of mixtures 
with red clover, from 1 to 2 
percent depending on the 
species and variety. The 
cellulose is the main constituent 
of crude fiber, which also 
contains some lignin and is 
negatively correlated with 
digestibility and also with the 
protein content. It is well known 
that cellulose digestibility 
decreases with advancing 
vegetation, and hemicellulose. 

The lignin (ADL) is a component 
of cell walls of forage and was 
often recommended as the best 
indicator in estimating fodder 
value . It is indigestible and 
interferes with other 
constituents of cell walls of 
forage.It has kept the same 
parameters regardless the 
solitary crop or mixed crop, but 
is less than 7%, thus falling 
within the optimal parameters. 
Organic matter digestibility 
(OMD) and dry matter 
digestibility (DMD), is higher in 
Festuca arundinacea, both in 
solitary and mixture, which is 
the optimum parameters for 
forage quality (OMD ≥ 65%, 67-
70% DMD ). 
Of Phalaris arundinacea 
synthetics is noted  synthetic D, 
which obtained in solitary crop 
OMD index of 60%, and DMD of 
56% and in mixture with  red 
clover with indices were higher, 
as 62.6 OMD %, and DMD of 
59.8%. (table 3). 
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Table 3 
The value of some quality indicators 

 
 Table 4 

The production of crude protein kg / ha 

 
 

 Protein Ash Fibre ADF ADL NDF DSU DMO 

Without  overseeding 
D.gl.Regent 10,9 7,8 35,8 36,7 3,7 60,2 59,9 58,1 
F.ar. Adela 11,5 9,6 30 32,3 3,8 50,8 65,7 63,5 
Ph.ar. Premier 10,2 8,9 35,7 37,7 4,1 60,8 57,0 55,8 
Sintetic A 11,5 10,1 35,3 37,9 4,3 59,5 58,1 55,1 

Sintetic B 10,0 9,9 36,2 38,6 4,2 61,0 55,7 52,8 
Sintetic C 11,8 9,6 32,9 35,0 3,8 55,6 61,7 59,3 
Sintetic D 11,4 9,5 34,4 36,4 4,0 57,6 60 56,5 
Sintetic E 11,3 9,2 35,5 37,1 3,9 58,6 59,7 56,5 
Sintetic F 12,6 10,7 32,7 35,5 4,1 55,4 60,3 57,3 
With overseeding 
D.gl.Regent 11,6 9,4 33,1 35,0 3,8 56,5 60,2 58,8 
F.ar. Adela 11,7 8,6 30,6 32,0 3,4 51,1 65,7 65,0 
Ph.ar. Premier 10,4 9,1 35,3 37,6 4,3 60,0 56,2 54,8 
Sintetic A 10,8 9,7 33,9 35,9 4,1 56,7 59,7 58,0 
Sintetic B 10,6 9,6 36,2 38,1 4,5 58,8 56,0 53,2 
Sintetic C 12,3 10,4 33,5 35,7 4,3 55,0 60,4 57,2 
Sintetic D 12,9 10,8 31,1 33,8 4,2 51,2 62,6 59,8 
Sintetic E 13,3 11,0 32,0 34,6 4,5 51,6 60,8 57,3 
Sintetic F 13,6 10,0 32,8 35,0 4,3 54,0 60,7 58,3 

 
Species 

Protein  kg/ha 

Without 
overseeding 

With overseeding % 

D.gl.Regent 861.1 928.0 107.6 

F.ar. Adela 1035.0 1181.7 114.1 

Ph.ar. Premier 805 8 904.8 112.2 

Ph.ar. Sintetic A 839.5 1036.8 123.5 

Ph.ar. Sintetic B 738.3 1070.6 145.0 

Ph.ar. Sintetic C 802.4 1316.1 164.0 

Ph.ar. Sintetic D 786.6 1315.8 167.2 

Ph.ar. Sintetic E 904.0 1463.0 161.8 

Ph.ar. Sintetic F 970.2 1278.4 131.7 
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Regarding the crude protein 
containt for overseeding 
variants was obtained an 
increase of production from 
solitary crops, as follows: 
Dactylis glomerata achieved a 
7.6% increase from Festuca 
arundinacea (it obtained higher  
production by 14.1%). At 
Phalaris arundinacea varieties 
 

have obtained increases 
between 12.2% at Premier 
varaiety and 67.2% to synthetic 
D. Three of the six synthetic (C, D 
and E) were obtained for crude 
protein production kg/ha with 
60% more than variations in 
solitary crop (Table 4). 

CONCLUSIONS 
 
1.By overseeding with Trifolium 
pratense 10 kg/ha has improved 
the forage production and 
quality of forage. The synthetic 
D, was obtained the highest 
production in combination with 
dose N100P50K50, 10.4 t/ha 
followed by Festuca arundinacea 
was obtained a DM production 
of 10.1 t / ha at the same level of 
fertilization. 
2.Averaged over the three years 
studied, the output obtained is 
1.5 t/ha DM, between variants 
without overseeding, to 8.0 t/ha 
DM and those with overseeding 
to 9.5 t/ha DM. 
3. The degree of the 
participation Trifolium pratense 
species was higher in the second 
year of overseeding, this varies 
by species and variety ranging 
from 20% in mixture with 
Dactylis glomerata, and 40%, 

mixed with synthetic D of 
Phalaris arundinacea. 
4. Those synthetics of  Phalaris 
arundinacea provides high 
yields, which overran the 
species Dactylis glomerata and 
Festuca arundinacea in terms of 
production, and thus can 
constitute a reliable alternative 
to the forage in the future. 
5. The synthetic genotypes of 
Phalaris arundinacea, sown in 
solitary crops are superior in 
terms of dry matter production 
of the variety Premier (approved 
variety). 
6. Concerning the forage quality, 
the crude protein content of  
overseeding plots it’s higher 
thanwithout overseeding plots, 
as influenced by red clover 
participation. The crude protein 
production in the mixture was 
between 904.8 kg/ha of Phalaris 
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arundinacea Premier variety and 
1463.0 kg/ha to synthetic E: 
7. The largest increase of crude 
protein production, kg/ha was 
obtained from synthetic D, this 
was a plus 67.2% from 
overseeding plots, to without 
overseeding plots. 

8. In the conditions of climate 
change, Palaris arundinacea may 
be an alternative for the 
production of forage, and is 
recommended the overseeding 
with Trifloium pratense 10 kg/ha 
and fertilization level N100P50K50. 
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