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Abstract  

Mixtures of grass and legume species have several advantages but only when 

species population are maintained on a high dynamic equilibrium level, basically 

ensured thru protocooperation phenomenon. Therefore in order to maintain mixture 
equilibrium is recommended to have good knowledge regarding the requirements of each 

species participating to the mixture as well as the relationships which could be developed 

between populations of different species.  Thru this paper we aimed to study the behavior 
of red clover in monoculture an in mixture with Italian ryegrass. Our goal is to highlight 

the optimum requirements of this species in order to achieve maximum dry matter 

production for red clover cultures. The experiences were installed in Chinteni commune, 
Cluj County, localized on 16 de km distance of the nearest city, Cluj-Napoca. The 

experimental area is placed in the area of Cluj Hills, on an average altitude of 475 m. 

the experimental field was installed in the spring of 2016, thru randomized block method 

in 3 variants/ 3 replicates each. The biological material consists in (Trifolium pratense 
și Lolium multiflorum and it was sown on two distances between rows (12,5 și 25 cm). 

Research has shown that the smallest DM production is obtained in the experimental 

variant sown on 12.5 cm between rows, the increase of the nutrition space being directly 
proportional to the increase of the DM production, both in the case of monoculture and 

in the case of legume-grass mixture. At the same time, it has been found that freeing 

competition by increasing distance between rows leads to increased productivity of red 

clover, in some cases obtaining considerable harvests, which are very statistically 
significant. 
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INTRODUCTION 

The proportion of 

leguminous species among the 

grassy carpet varies from year to year 

and in the same year it varies even 

between crops and even at a single 

growing period, due to interactions 

between species and applied 

management. Despite the agronomic 

importance of these species, most 

sown grassland models, developed to 

date, ignore interactions between 

plants and do not stimulate the 

dynamics of the plant species 

vegetation carving community 

(Louarn et al., 2014). The selection 

criteria for mixed perennial grasses 
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and legumes are not only ecological 

criteria, but sometimes economic 

considerations are also taken into 

account. Due to this, in order to 

maintain a balance of the mixtures, it 

is advisable to know as much as 

possible about the requirements of 

each species, as well as the 

coalescence that takes place between 

populations of different species. 

Mixtures of grasses and legumes are 

advantageous only in cases where 

the populations of the species 

constituting the mixture are 

maintained at a high level of 

dynamic equilibrium, provided in 

principle by interference and 

competition coaction (Rotar, 1993). 

 In the establishment of 

sown grasslands formed by complex 

forage mixtures it is particularly 

important to know and analyze the 

particularities of each species to be 

introduced into culture (Queen et al., 

2009). Particular attention must be 

paid to species requirements for 

space (space size) and nutritional 

needs. Space is a fundamental 

ecological variable, as it virtually 

dictates the number / total mass of 

species that can inhabit a certain area 

(Krenzin, 1958). The space available 

for an individual, a species, or for the 

entire biocenosis is always limited, 

its surface being usually inferior to 

the capability of living with 

livestock. Taking into account these 

considerations, we proposed to study 

the behavior of red clover (Trifolium 

pratense) in monoculture and culture 

associated with a grass (Lolium 

multiflorum) and thus determine the 

optimal necessities for optimal 

yields in the case of red clover crops.

 
MATERIAL AND METHOD  

 

The experiences were 

installed in Chinteni commune, Cluj 

County, located at 16 km from Cluj-

Napoca, in the Cluj Hills area, at an 

average altitude of 475 m (figure 1). 

The experimental field was installed 

in the spring of 2016, following the 

method of randomized blocks in 4 

variants of 3 replicates each. The 

biological material under study 

(Trifolium pratense and Lolium 

multiflorum) was seeded at two 

different desks between rows (12.5 

and 25 cm). The forage species were 

sown in alternate rows both in pure 

and mixed crops. 
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Fig. 1. Experimental field location 
Source: https://ro.wikipedia.org/wiki/Comuna_Chinteni,_Cluj 

 

RESULTS AND DISCUSSIONS 

 

The climatic data for 

Chinteni commune recorded in 2016 

were favorable for the development 

of forage crops (figures 1 and 2). 

There was an average annual 

temperature of 10,580C and annual 

rainfall of 640 mm, with 

temperatures and humidity close to 

optimal during the vegetation period. 

 

 
Fig. 2. Monthly temperature recorded in Chinteni in the year 2016 (0C) 

Source: www.meteoblue.com 

 
Fig. 3. Monthly rainfalls recorded in Chinteni in the year 2016 (mm) 

Source: www.meteoblue.com 
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Analyzing the DM harvest 

produced on a linear meter in the red 

clover cultivars presented in Fig. 3, 

we found that the smallest crops 

were obtained at a distance of 12.5 

cm between the rows, thus revealing 

a very significant statistically 

significant influence of the density of 

plants sown at 25 cm (table 1). The 

highest increases were recorded in 

D3 ranges, 25 cm (55% higher than 

12.5 cm) and D5 (44% higher than 

12.5 cm). The lowest DM yield (874 

g/m) was obtained in the D5 series 

seeded at 12.5 cm while the highest 

production of DM (2409 g/m) was 

made in the D1 series seeded at 25 

cm.  

Our results show that 

freeing competition by increasing 

distance between rows leads to 

increased productivity of red clover, 

in some cases gaining considerable 

harvests, which are statistically very 

significant (such as the production 

increase obtained on the D3 line). 

 

 
Fig. 4. Dry matter (DM) harvest (g/m) achieved on red clover  

(Average for the year 2016) 

  

  
Table 1 

Influence of distance between rows on dry matter production 

Distance between rows [cm] Dry matter production [g/m] Percent [%] Diff. Signif. 

Average 1291,44 100 0,00 Ct. 

12,5 1201,38 93 -90,06 000 

25 1381,50 107 90,06 *** 

DL (p 5%)     31,16                         DL (p 1%)     45,32                        DL (p 0,1 %) 67,98 
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Regarding the DM harvest 

obtained at variants sown in alternate 

rows of red clover with Italian 

ryegrass, presented in figure 5, it can 

be seen that the same species 

reaction is being maintained in the 

area of nutrition as in the case of red 

clover monoculture. Thus, the 

largest DM crops are obtained on the 

lines sowed at 25 cm in all 

experimental variants, even 

obtaining 121% increases in the case 

of the D1 row, sowed with red 

clover, thus revealing an influence of 

the distance of 25 Cm very 

statistically significant (figure 5). It 

is also noted that the highest DM 

yields are obtained on the ranges 

cultivated with Lolium multiflorum, 

regardless of the size of the nutrition 

space. 

Analyzing the results we 

have noticed that red clover makes 

better use of the nutrition space in the 

case of variants sowed in mixture 

with Italian ryegrass than in the 

monoculture, independent of the 

density of the plants.  

For example, D3 row in 

which in the monoculture at a 

distance of 12.5 cm we obtained a 

DM production of 975 g/m, while in 

the alternatively grown variants, the 

corresponding clover, red clover 

between two rows of Italian ryegrass 

(D3) the recorded DM production 

was much higher, of 1490 g/m 

respectively.

Fig. 5. DM production (g/m) recorded on mixture between red clover and Italian 

ryegrass (Average on the year 2016) 

Table 2 
Influence of distance between rows on dry matter production 

Distance between rows [cm] Dry matter production [g/m] Percent [%] Diff. Signif. 

Average 1983,06 100 0,00 Ct. 

12,5 1749,13 88,2 -234,06 000 

25 2217,13 111,8 234,06 *** 

DL (p 5%)     31,16                         DL (p 1%)     45,32                        DL (p 0,1 %) 67,98 
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CONCLUSIONS 

Research has shown that the 

smallest DM production is obtained 

at a distance of 12.5 cm between the 

rows, the increase of the nutrition 

space being directly proportional to 

the increase of the DM production, 

both in the case of monoculture and 

in the case of the red clover in 

mixture with Italian ryegrass. At the 

same time, it was found that red 

clover made better use of the 

nutrition space in the case of variants 

sowed in mixture with Italian 

ryegrass than in monoculture, 

independent of the plant density, so 

that the highest yields were obtained 

from these variants. The results 

obtained by us reveal that the release 

of competition by increasing 

distance between rows leads to the 

increase of the red clover 

productivity, in some cases obtaining 

considerable harvests, which are 

very statistically significant. 
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