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Abstract 
The forage system proposed by the continuous land cultivation has taken under research 5 structures of forage plants, 
grown one after the other over a period of 2 agricultural years (2009/2010, 2010/2011). In every type of structure the 
silage corn culture was introduced. Each structure has been studied both under conditions of non fertilization with 
nitrogen (N0) and with fertilization (N+). As compared to the cultivation structure of the silage corn in monoculture, 
for 2 years, in other structures, in which were introduced legumes sowed in association, the cumulated quantities of 
forage biomass have been 30-50% bigger, and the soil has been covered with vegetation in a proportion of over 80% 
during the entire period of the forage system.  
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1. Introduction 
 
The forage system of continuous land cultivation 
can be considered a variant of the permaculture 
system proposed by SEPP HOLZER (1960) and 
developed by Australian researchers B. 
MOLLISON and D. HOLMGREN, during the 
70’s. To this system, that DARGOMIR (2006) 
attributes a high importance in the production of 
forage in farms with optimal conditions (natural 
and technological), and known in some countries 
under the name of “cover crop” (in English) or 
“immergrün” (in German), can ensure both a 
continuous coverage of the land within an 
agricultural year and a bigger amount of biomass 
[1-5]. The paper refers to the study of the 
structures of forage plants, cultivated one after the 
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other on the same land and within 2 agricultural 
years.  
 
 
2. Materials and methods 
 
Research has been carried out during 2008-2011 at 
U.S.A.M.V.B. Timişoara, in 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. 
The forage system based on the silage corn culture 
has lasted during 2009-2010, with the following 
structures of forage plants:  
 Silage corn (Sc, 2009)→ silage corn (Sc, 
2010), Sc→Sc; 
 Silage corn (Sc, 2009)→ autumn vetch (Av, 
2009)→ silage corn (Sc, 2010), Sc →Av→ Sc; 
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 Autumn vetch (Av, 2009)→ silage corn (Sc, 
2010)→ Autumn vetch (Av, 2010)→ silage corn 
(Sc, 2011), Av→ Sc →Av→ Sc; 
 Spring vetch (Sv, 2009)→ Sudan grass 
(Sg,2009)→Autumn vetch (Av, 2009)→silage 
corn (Sc, 2010), Sv→Sg→Av→ Sc; 
 Aristate ryegrass (Ar, 2009) →silage corn (Sc, 
2010)→Autumn vetch (Av, 2010)→silage corn 
(Sc, 2011), Ar→Sc→Av→Sc. 
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 
 
Choosing as a witness the continuous cultivation 
forage system type Sc → Sc is justified by the fact 
that in the agricultural practice, corn is sown, 
many of the times, in monoculture, for at least two 
years, and during this interval the land remains 
uncovered for approx. 150 days, this entailing a 
negative effect upon the soil.  
From data shown in Table 1 it results that the 
cumulated DM production is at the unfertilized 
variant of 10.96 t/ha, and at the fertilized variant 
with N200, production increased to 17.54 t/ha, with 
a yield of 60%. The achieved DM proportion is 
almost identical in the two years of production. 
The amount of DM related to the amount of the 
applied nitrogen doses was of 32.9 kg/kg N s.a. 
 

Table1. DM quantity cumulated for the fodder system Sc → 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 6.03 55 4.93 45 10.96 100 - 
N100 + 100 9.47 54 8.07 46 17.54 160 32.9 

The forage system Sc → Sc, corresponding to the conventional system of corn cultivation, has resulted in the lowest 
DM production as compared to other systems studied. 
 
In the forage system Sc →Av → Sc, by 
introducing the Autumn vetch in the culture 
system, between the two silage corn cultures, 
respectively, the DM cumulated proportion has  
 
 

 
increased, both at the unfertilized variant and the 
nitrogen fertilized one (Table 2). In this regard, 
the cumulated production at the unfertilized 
variant was of 18.16 t/ha SU, and of 27.16% t/ha 
DM, at the fertilized variant with N250.  

. Table 2. DM quantity cumulated for the fodder system Sc →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 6.03 33 12.13 67 18.16 100 - 
N100 + 50 + 100 9.47 35 17.69 65 27.16 149 36.0 

 
The highest cumulated forage biomass has been 
obtained within the forage system Av → Sc →Av 
→ Sc (Table 3). Thus, production was of 24.21 
t/ha DM, at the unfertilized variant and of 34.51 
t/ha DM, at the fertilized variant with N300. If the 
cumulated production is related to the witness  
 

 
forage system (Sc → Sc), it can be observed that it 
has doubled both at the unfertilized variant and at  
the nitrogen fertilized variant. Also, with this 
system, the production yield achieved by 
fertilization with N300 h has been 43% higher than  
variant and the DM yield related to 1 kg N s.a. has 
been of 34.3 kg. 
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Results close to the previously presented forage 
system have been achieved at the forage system 
Sv → Sg →Av → Sc (Table 4). In this case, 
obtained productions have been of 22.96 t/ha, at 
the unfertilized variant and of 32.29 t/ha, at the 
fertilized variant with N300, recording a growth of 
41%. Also, as in the previous system, to this 
system there has been a doubling in the DM 
production, as compared to the Sc → Sc system.  
The production yield related to the nitrogen doses 
applied has been of 31.1 kg SU/kg N s.a. 
Under conditions of intensification and continuous  
coverage of the agricultural land, the Aristate  

ryegrass can be sown at the beginning of autumn  
and exploited with one mowing only at the end of 
April the following year, after which corn is being 
sown. This situation determined us to introduce in 
the study the forage system formed by the 
following structure of plant species Ar → Sc 
→Av → Sc. In this case, the cumulated 
production in the two years of production has been 
of 19.51 t/ha DM, at the unfertilized variant and of 
32.02 t/ha at the fertilized variant with N300. The 
DM quantity related to the nitrogen dosed applied 
has been of 41.7 kg/kg N s.a. (Table5). 
 

 
Table 3. DM quantity cumulated for the fodder system Av → Sc →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 12.08 50 12.13 50 24.21 100 - 
N50 + 100 + 50 + 100 17.25 50 17.26 50 34.51 143 34.3 

 
Table 4. DM quantity cumulated for the fodder system Sv → IS →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 10.83 48 12.13 52 22.96 100 - 
N50 + 100 + 50 + 100 14.60 46 17.69 54 32.29 141 31.1 

 
Table 5. DM quantity cumulated for the fodder system Ar → Sc →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 7.37 38 12.14 62 19.51 100 - 
N50 + 100 + 50 + 100 14.75 46 17.27 54 32.02 164 41.7 

 
 
4. Conclusions 
 
The greatest amount of forage biomass has been 
obtained within the forage system of continuous 
cultivation, type Av→Sc→Av→Sc, with a total 
production of 24.21 t/ha DM at the unfertilized 
variant and 34.51 t/ha DM at the fertilized variant 
with N300. 
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