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Abstract 
For achieving some culture structures that would ensure, through rotation, a continuous coverage of the agricultural 
land, 6 types of such structures have been studied, based on aristate ryegrass. Each forage structure, that covers the 
land for a consecutive period of two years, has been cultivated in two variants: one non fertilized with nitrogen (N0) 
and the other fertilized (N+) according to the specific dose to each culture.  
Based on results obtained it has been demonstrated that: in natural experimental conditions, the forage system of 
continuous cultivation of the land ensures a growth of 2-3 times higher in the forage production as compared to the 
conventional system based on one culture sown in an agricultural land. 
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1. Introduction 
 
Cultures that cover the soil for a longer period of 
time ensure a physical protection of the land 
against the negative effects of some natural 
factors. Thus, some researches carried out have 
highlighted that on agricultural lands covered with 
continuous vegetation there has been an 
improvement in the infiltration capacity and water 
retaining in the soil, the amount of containing 
organic matter has grown, the soil structure and 
microbial activity have improved, as well as the 
soil capacity to ensure plants more nutrient 
elements [1, 2].  
In the case of forage production in the continuous 
land cultivation system, over a period of two 
consecutive years, there is a 2-3 times larger 
production as compared to the conventional 
system with one culture a year [3]. 
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The paper highlights the capacity of the 
continuous cultivation system of the agricultural 
land for the increase of the forage biomass 
production in the case of some forage structures 
based on the aristate ryegrass culture. 
 
 
 
2. Materials and methods 
 
Research has been carried out in the period 2008-
2011 at U.S.A.M.V.B. Timişoara, within the 
Research Centre for Grasslands and Forage Plants, 
in the conditions of a chambic chernozem 
salinized soil, moderately glazed, with a pH of 
6.21. 
For achieving some culture structures that would 
ensure, through rotation, an almost continuous 
coverage of the agricultural land, for a period of 
two consecutive years, the following 6 forage 
systems of continuous cultivation have been 
established: 
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 Aristate ryegrass (Ar, 2009)→ Aristate 
ryegrass (Ar,2010), Ar → Ar, sown in autumn and 
exploited for 2 years; 
Aristate ryegrass (Ar)+ red clover (Rc) (2009)→ 
Aristate ryegrass (Ar)+ red clover (Rc), Ar Rc → 
Ar Rc, sown in autumn and exploited for 2 years; 
 Aristate ryegrass (Ar,2009)→ autumn vetch 
(Av, 2010)→silage corn (Sc, 2010), Ar → Av 
→Sc; 
 Aristate ryegrass (Ar)+ red clover 
(Rc)(2009)→ autumn vetch (Av,2010)→ silage 
corn (Sc,2010), Ar Rc→Av→Sc; 
 Alexandrine clover (Ac)+ oat (O)(2009)→ 
Aristate ryegrass (Ar, 2010), Ac O→Ra; 
  Alexandrine clover (Ac)+ oat (O)(2009)→ 
Aristate ryegrass (Ar)+ red clover (Rc)(2010), Ac 
O→Ra Rc;  
Each forage system has been cultivated in two 
variants: unfertilized with nitrogen (N0) and 
fertilized with nitrogen (N+), according to the 
established dose for each culture. The general 
agrofond for all the variants was formed of P50K70. 
Between the species of each forage system, the 
time slot for preparing the germinating layer has 
been of 5-7 days, for ensuring an almost complete 
covering of the field, in the two agricultural years 
(2009/2010 and 2010/2011). 
 

3. Results and discussion 
 
The quantity of biomass achieved during a 
continuous cultivation system differentiates 
according to the structure of agricultural cultures 
and the technologies applied.  
Since the continuous land cultivation system can 
be considered a sustainable system, in the 
experimental device two fertilizing variants have 
been introduced: the witness variant (without 
nitrogen fertilization) and the nitrogen fertilized 
variant (the doses have been established according 
to each culture particularity). 
In the forage system Ar → Ar the cumulated 
production at the Aristate ryegrass over a period 
of two agricultural years has been of 11.39 t/ha 
DM, at the unfertilized variant, and of 21. 50 t/ha 
DM at the fertilized variant with N200 to which 
89% production yield has been achieved. 
Throughout the two years, at the witness variant 
from the cumulated quantity of DM, 59% has been 
obtained in the first year of vegetation and 41% in 
the second year of vegetation. In the case of 
nitrogen fertilized variant, the highest production 
of DM 63% has been obtained in the first year of 
vegetation and only 37% in the second year of 
vegetation (Table 1). 

Table 1. DM quantity cumulated for the fodder system Ra → Ra 
 

Nitrogen 
doses 

 
2009 

 
2010 

DM cumulated 
quantity 

 
DM quantity 
(kg/kg s.a N) t/ha % from the 

total cumulated 
t/ha % from the 

total 
cumulated 

t/ha % 

N0 6.72 59 4.67 41 11.39 100 - 
N100 + 100 13.46 63 8.04 37 21.50 189 50.5 

 
By introducing in the forage system an Aristate 
ryegrass culture in association with the Red clover 
(Ar Rc → Ar Rc) the DM cumulated quantity has 
been of 13.44 t/ha, at the non fertilized variant 
with nitrogen, and of 25.93% at the nitrogen 
fertilized variant with N200, accomplishing an 

increase of 93% of the production . If we compare 
this forage system with the forage system Ar → 
Ar, we observe that the production of the 
cumulated forage biomass has increased by 18% 
at the unfertilized variant and by 20.6% at the 
fertilized variant with nitrogen (Table 2). 

 
Table 2. DM quantity cumulated for the fodder system Ra Rc → Ra Rc 

 
Nitrogen 

doses 

 
2009 

 
2010 

DM cumulated 
quantity 

 
DM quantity 
(kg/kg s.a N) t/ha % from the 

total 
cumulated 

t/ha % from the total 
cumulated 

t/ha % 

N0 7.55 56 5.89 44 13.44 100 - 
N100 + 100 15.14 58 10.79 42 25.93 193 62.4 
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The DM quantity related to 1 kg N s.a., cumulated 
during the two years of production has been of 
62.4 kg. 
The forage system Ar → Av→ Sc,  formed out of 
two gramineous cultures (aristate ryegrass and 
silage corn) and a leguminous culture (autumn 
vetch), has lead to achieving some quite balanced 
productions in the first year, as well as in the 
second year of production. Therefore, the 
cumulated production was of 18.05 t/ha DM at the 
unfertilized variant and of 24.87 t/ha DM at the 
fertilized variant with N250, reaching a yield of 

38%. Since from the three cultures in the system, 
the last two cultures (autumn vetch and silage 
corn) have achieved the forage biomass 
production in the second year, the proportion 
between the two years has been inverted: at the 
unfertilized variant there have been achieved only 
36% from the cumulated production in the first 
year, and 64% in the second year, and at the 
nitrogen fertilized variant, the proportion has been 
almost identical (38 % in the first year and 62% 
the second year) (Table 3). 

 
Table 3. DM quantity cumulated for the fodder system Ra → Bt → Ps 

 
Nitrogen doses 

 
2009 

 
2010 

DM cumulated 
quantity 

 
DM quantity 
(kg/kg s.a N) t/ha % from the 

total 
cumulated 

t/ha % from the 
total 

cumulated 

t/ha % 

N0 6.34 36 11.71 64 18.05 100 - 
N100 + 50 +  100 9.39 38 15.48 62 24.87 138 27.3 

  
In the forage system formed by Ra Rc → Av → 
Sc, the leguminous species amount increased (red 
clover and autumn vetch) that contributes, 
directly, to both the increase in the production of 
cumulated vegetal biomass, as well as to the total 
nitrogen quantity. From this perspective, it results 
that at the unfertilized variant with nitrogen the 
total amount of cumulated DM was of 25.4 t/ha, 

and at the fertilized variant with N200, it increased 
by 28.09 t/ha, and by 37% respectively. If this 
system’s production is related to the production 
achieved in the previous system Ra → Av → Sc, 
we observe an increase in the cumulated 
production by 13.8% at the unfertilized variant, 
and by 12.9% at the fertilized variant with 
nitrogen (Table 4). 

 
Table 4. DM quantity cumulated for the fodder system Ra Rc → Av → Sc 

 
Nitrogen doses 

 
2009 

 
2010 

DM cumulated 
quantity 

 
DM quantity 
(kg/kg s.a N) t/ha % from the 

total 
cumulated 

t/ha % from the 
total 

cumulated 

t/ha % 

N0 7.16 35 13.38 65 20.54 100 - 
N50 + 50 +  100 9.82 35 18.27 65 28.09 137 37.7 

 
The forage system Ac O → Ar, comprises in the 
first year (2009) the culture in association, formed 
by Alexandrine clover culture and oat, that 
increases the production capacity and biological 
nitrogen accumulation in the entire cultivation 
system. Therefore, the DM cumulated production 
is of 13.56 t/ha, at the unfertilized variant and of 
22.86 t/ha, at the fertilized variant, with a yield 

production of 69%. In the case of the unfertilized 
variant, the highest production proportion (48%) 
was achieved in the second year of production and 
at the fertilized variant with N150 the maximum 
cumulated production (68%) was achieved in the 
second year (2010). Depending on the nitrogen 
dose (N150), there was an achievement in the DM 
quantity of 62 kg/kg N s.a. (Table 5).  
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Table 5. DM quantity cumulated for the fodder system Ac O→ Ra 
 

Nitrogen 
doses 

 
2009 

 
2010 

DM cumulated 
quantity 

 
DM quantity 
(kg/kg s.a N) t/ha % from the 

total cumulated 
t/ha % from the total 

cumulated 
t/ha % 

N0 6.46 48 7.10 52 13.56 100 - 
N50 + 100 7.25 32 15.61 68 22.86 169 62.0 

 
The forage system Ac O→ Ar Ac, comprises two 
cultures sowed in a mixture with a leguminous 
forage, that contributes to an increased production, 
to its quality and increase in the biological 
nitrogen quantity in the soil. To this forge system, 
the productions obtained have been achieved, at 
the unfertilized variant, in a proportion of 43% in 
the first year of production, and 53% in the second 

 
year of production, at the fertilized variant with 
N150, the achievement proportion was of 33% in 
the first year, and 77% the second year. The DM 
cumulated quantity was of 14.86 t/ha, at the 
unfertilized variant, and of 22.14 t/ha at the 
fertilized variant with N150, with an increase of 
49% (Table 6). 

 
Table 6. DM quantity cumulated for the fodder system Ac O→ Ar Ac 

 
Nitrogen 

doses 

 
2009 

 
2010 

DM cumulated 
quantity 

 
DM quantity 
(kg/kg s.a N) t/ha % from the 

total cumulated 
t/ha % from the 

total 
cumulated 

t/ha % 

N0 6.46 43 8.40 57 14.86 100 - 
N50 + 100 7.25 33 14.89 67 22.14 149 48.5 

 
 
4. Conclusions 
 
The forage system of continuous cultivation of the 
land does not assume the total exclusion of 
mineral and organic fertilization, but they are 
based on optimising the growing and development 
processes of plants through an improved 
management of all the existing mineral resources 
in the soil and improved by the technology applied 
to each culture.  
The forage systems of continuous cultivation, 
based on the Aristate Ryegrass culture, have 
accomplished, based on the structure of rotation 
cultures, on a period of two agricultural years, a 
cumulated production between 11.39-20.54 t/ha 

dry matter without nitrogen fertilization and 
21.50-28.09 with the nitrogen fertilization.  
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