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Abstract  

By choosing the species and determining the proportions in relation to 

concrete economic and stationary conditions one can influence the conditions of 

competition between species conducting further mixtures developments in the 
desired direction by applying appropriate technologies. The present study aims 

to track the productivity and floristic composition of a complex forage mixture 

under the influence of different technological inputs. The mixture formed by red 

clover (Trifolium pratense (15%)), perennial ryegrass (Lolium perenne (20%)), 
festulolium (Festulolium (25%)), timothy (Phleum pratense (15%)) and cooksfoot 

(Dactylis glomerata (25%)) was sown on 2 different distances between rows (12, 

5 and 25 cm) and was fertilized with mineral complex NPK (15:15:15) and 
ammonium nitrate (33,3%) in four different doses, as follows: V1- control, V2- 

N50P60K80, V3- N75P60K80, V4- N100P60K80. Experimental plots were 

mowed thrice/year. In order to accomplish our objectives we present data 
regarding DM production and floristical composition data registered in 2013. 

The biological material is formed by foreign breeds of .CutMax Original type, 

commercialized by de EVERDE Company. The results allowed us to make some 

recommendation in which concerns the technology of the forage mixture studied.  
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INTRODUCERE  

 

The productivity of 

grasslands is a complex attribute, 

on which award contributes a 

number of interrelated elements 

with important role in 

quantitative characterization of 

grasslands. Maintaining the 

productive potential of seeded 

grassland at a certain level can be 

achieved by using valuable 

species of grasses and legumes. 

(MOTCA et al., 2007). By 

choosing the species and 

determining the proportions in 

relation to concrete economic 

and stationary conditions one can 

influence the conditions of 

competition between species and 

further one can conduct the 

developmentsof forage mixtures 

in the desired direction by 

applying appropriate 
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technologies. Both perennial 

grasses and legumes from the 

mixture are particularly 

demanding to soil nutrients.  

Therefore fertilization has a 

complex action on seeded 

grassland and the achievement of 

high productions depends on 

fertilizer input (Talpan, 2008).  

The necessity to promote 

new informations for farmers in 

which concerns both legumes 

and grasses forage mixtures and 

the characteristics of species and 

varieties that formed them, 

results from the lack of 

information for most farmers on 

new varieties of forage plants 

from the Romanian market, and 

because of climate change 

impacts on fodder production 

(WEINDORF et al., 2009). 

 

MATHERIAL AND  METHOD 

 

The present study aims to 

track DM productivity and 

floristic composition of a 

complex forage mixture under 

the influence of different 

technological inputs. The 

experiments were installed in 

2012 in the ARDS Turda, 

Romania. Experimental 

conditions are characterized by a 

clay soil of faeoziom iluvial 

vertic type. The average annual 

temperature recorded in 2013 

was 10,43
0
C and the amount of 

precipitation of 523.2 mm. The 

complex forage mixture formed 

by red clover (Trifolium pratense 

(15%)), perennial ryegrass 

(Lolium perenne (20%)), 

festulolium (Festulolium (25%)), 

timothy (Phleum pratense 

(15%)) and cooksfoot (Dactylis 

glomerata (25%)) was sown on 2 

different distances between rows 

(12, 5 and 25 cm) sand it was 

fertilized with mineral complex 

NPK (15:15:15) and ammonium 

nitrate (33,3%) in four different 

doses, as: V1-control variant, 

V2- N50P60K80, V3- 

N75P60K80, V4- N100P60K80. 

In order to accomplish our 

objectives we present data 

regarding DM production and 

floristical composition data 

registered in 2013. The 

biological material is formed by 

foreign breeds of .CutMax 

Original type, commercialized by 

de EVERDE Company. A 

nonaggressive and digestible 

breed of cooksfoot was used 

(DONATA).  

The experimental plots 

were mowed thrice/year. The 

statistical interpretation of data 

was performed using POLIFACT 

program.
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RESULTS AND DISCUSSIONS 

 

The mixture taken in the 

study registered a DM production 

with values between 10.33 t/ha 

(V1, 25 cm) and 15.25 t/ha (V4, 

12.5 cm; Table 1). Considering 

the influence of the distance 

between rows was seen that 

variants seeded at 12.5 cm had 

the best response, registering a 

production between 12.14 t/ha 

and 15.25 t/ha. Variants sown at 

25 cm registered DM productions 

with values between 10.33 t/ha 

and 13.45 t/ha.  

 
Table 1 

Comparation between variants sown 12,5 cm and those sown on 25 cm 

  (regarding the influence of mineral fertilizer on DM production) 

 
Distance 

between 

rows 

Variants  DM 

production  

[t/ha] 

Percent Difference Semnification 

12,5 cm 

V1- 0 kg/ha 12,14 100,0 0,00 Mt. 

V2- 

N50P60K80 

12,96 106,7 0,82 ** 

V3- 

N75P60K80 

12,68 104,4 0,54 * 

V4- 

N100P60K80 

15,25 125,6 3,11 *** 

25 cm 

V1- 0 kg/ha 10,33 100,0 0,00 Mt. 

V2- 

N50P60K80 

11,95 115,7 1,62 *** 

V3- 

N75P60K80 

11,68 113,0 1,35 ** 

V4- 

N100P60K80 

13,45 130,2 3,12 *** 

DL (p 5%) 0,61                       DL (p 1%) 0,92                                      DL (p 0.1%) 1,49 

  

 
The studied mixture reacted the 

best on fertilization with 

N100P60K80 both on the 

variants seeded at 12.5 cm, 

where there was a difference of 

3.11 t/ha compared to the 

control, as well as those seeded 

on 25 cm, where there was a 

difference of 3.12 t/ha (Table 2). 

The worst reaction to mineral 

fertilization has been reported on 

V3, fertilized with N75P60K80, 

where variants seeded at 12.5 cm 

obtained a DM production with 

0.28 t/ha lower than V2. On the 

plots seeded at 25 cm, on V3, we 
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obtained a DM production with 

0.27 t / ha lower than the 

production registered at V2. 

From all the variants, the 

worst response was recorded on 

V3, sown at 25 cm, variant that 

obtained a DM production of 

11.68 t / ha, smaller with 3.57 

t/ha than the maximum 

production obtained. 

The results are consistent 

with other research in the field 

(Deak, 2012). 

 
Table 2 

Interactions Fertilization – Distance between rows  

 
Average error  SX =        0,08 () 

Distance in classification     2 3 4 5 6 7 8 

Values [t/ha] 3,46        3,59       3,65        3,68        3,69        3,70       3,70 

Theoretical DS values             0,61        0,63        0,64        0,65       0,65        0,65        0,65 

 

The analysis of floristic 

composition revealed a different 

behavior of the species from the 

complex forage mixture Taken 

under study the influence of 

experimental factors (Figure 1). 

it can be seen that the 

experimental conditions 

stimulated red clover competition 

which recorded high percentage 

of participation in the structure of 

the mixture. Among variants 

seeded at 12.5 cm, grasses 

showed a higher share than 

legumes just on V3 (51%) and 

V4 (64.65%). Grasses had the 

best response on V3, sown at 25 

cm where recorded 73.33% of 

Experimental 

plots in 

ascending 

order of the 

harvest 

registered 

Dry matter 

production 

[t/ha] 

Classification  

2 3 4 5 6 7 8 

11,68        11,95  12,14       12,68       12,96       13,45 15,25 

V1 D2               10,33       1,35        1,62        1,81        2,35        2,63        3,12        4,92 

V3 D2 11,68         0,27       0,46        1,00        1,28        1,77        3,57 

V2 D2               11,95   0,19        0,73     1,01      1,50        3,30 

V1 D1               12,14          0,54       0,82        1,31        3,11 

V3 D1               12,68           0,28        0,77        2,57 

V2 D1              12,96            0,49        2,29 

V4 D2              13,45       1,80 

V4 D1              15,25        
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the vegetation structure. Grasses 

reaction is justified also by the 

biological material used, grass 

varieties used being less 

aggressive in order to ensure a 

stable mixture and thus a high 

palatability and digestibility 

(SAVATTI et al., 1973). Similar 

reactions of grasses mixed with 

perennial legumes were reported 

also by TALPAN, 2008 and 

DEAK, 2012. 

 

 

 
 

Figure 1. Amount Grass sp. - Legumes sp. 

 

Once with the increasing 

of feed/nutrition space (different 

distances between rows, the 

intensive fertilization regime) 

competition between species was 

stimulated (Figure 2). 

Fertilization with N75P60K80 

triggered competition between 

red clover and festulolium.  

On this graduation red 

clover‟s place was taken by 

festulolium (on both distances 

between rows). Red clover had 

the best response on 

N100P60K80 sown at 25 cm, 

where recorded 85.87% from the 

structure of the mixture. 

Festulolium reaction to this 

fertilization dose was inversely 

proportional with that manifested 

by red clover. At the same dose 

of fertilizer, at 25 cm distance 

between rows (red clover variant 

which has the highest percentage 

of participation) festulolium 

recorded the lowest percentage of 

participation in the grassy carpet 

structure (5.60%). Perennial 

ryegrass and Cocksfoot showed 

no obvious reaction to 

technological inputs applied. 

Thus, both species occupied a 

stable percentage in the mixture 

structure, without large 

significant differences between 

variants sown at different 
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distances, or to different inputs of mineral fertilization.  

 

Figure 2. Evolution of floristic compozition (on 12, 5 cm and on 25 cm) 

 

CONCLUSIONS 

 

 

The highest DM production of 

15.25 t / ha was achieved on V4, 

sown on 12.5 cm, variant on 

which N100P60K80 was applied. 

The given experimental 

conditions among with the 

biological material used, spurred 

kegumes capacitity for 

competition. If on sowing red 

clover occupied only 15% from 

the total mixture under the 

influence of experimental factors 

this species has become very 

competitive, reaching 81.23% at 

V2, sown on 12.5 cm. Grasses 

recorded the highest rate of 

participation in the structure of 

the mixture (73.33%) in V3, 

sown at 25 cm (variant was 

applied N75P60K80). Therefore 

we recommend that this mixture 

should be sown on 12.5 cm 

distance between rows and 

fertilized with N100P60K80. 
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