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Abstract       Improving Lolium perene L. species for use in lawn mixtures 
presents some peculiarities arising from its heterozygous character and the 
fact that the ultimate goal is not the seed but the plant itself. In this case the 
breeders are facing particular difficulties, as the selection process needs to be 
directed not only to the green mass but also to the seed production. 

To increase production capacity and to expand ecological plasticity of 
perennial ryegrass varieties is required study, characterization and 
assessment of populations as a source of initial material [3]. 

Knowing the genetic variability of the original material will allow 
diversification of  improvement targets and also to shorten the length of 
creating new synthetic varieties which meet the current requirements (round = 
distinct, uniform and stable) [5]. 

In this paper, are presented researches on the calculation of the 
variability coefficients   of the productivity obtained in an experiment that 
simulates increased drought soil conditions, in different genotypes of Lolium 
perene L. Species. This represents an ideal partner for simple and complex 
lawn mixtures. 
Calculating the variability coefficients among the main elements of 

productivity, show to the breeder, in the selection work, choice of valuable 

genotypes consistent with the objectives of his program [5]. 
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Many authors state that in order to achieve 

faster to the main objectives of improving Lolium 

perene L species,  is necessary to know the varieties 

characteristics [1] ,for their use as genitors in synthetic 

varieties.  

To achieve this goal it should be stressed that 

Lolium perene L. species has two successive cycles:  

- One that includes vegetative seed 

germination, twinning and formation of shoots; 

- And a generative one that includes 

elongation shoots, formation of inflorescences, fruits 

and seeds. 

Strictly for the establishment of turf we are 

interested only in the vegetative cycle of the Lolium 

perene L. species, where we find primary, secondary 

etc. shoots. Instead, if we want to produce seed for 

mixtures of grass, we are interested in the second cycle 

[4].  

Like other gramineous plants, Lolium perene 

L. undergoes a twinning process that forms two types 

of shoots: short and elongated. Short shoots have only 

leaves and are sterile and vegetative, elongated shoots 

have leaves and stems are also called fertile or 

generators [4]. 

This paper shows how to calculate the 

variability coefficient of key productivity elements for 

several genotypes with different level of ploidy. 

Such studies are needed to decelerate valuable 

variations for selecting elite plants, used to create new 

synthetic varieties. Similar studies were carried out by 

Kellner and colab.1969, showing the usefulness of 

knowledge of genetic variability of foreign and 

domestic germplasm to be used as sources of starting 

material. On the other hand (Kovaés et al. 1982) 

studies local germplasm sources of Lolium perenne L., 

finding 5 groups of populations with specific adaptive 

changes, that can be used in their different 

improvement programs. 

At Lolium perenne L., such studies are 

justified, on one hand due to the agricultural value of 

species, and also due to the need to choose appropriate 

initial material accordingly with ecopedologice 

conditions in Romania.  

 

http://hallo.ro/search.do?l=ro&d=en&query=gramineous
http://hallo.ro/search.do?l=ro&d=en&query=plants
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Material and Methods 
 

To identify inter and intra specific variability 

on soil drought tolerance, a poly factorial experiment 

was organized in pots. From Lolium perenne L. species 

were studied 5 biotypes of diploid form and 5 biotypes 

of tetraploid form. 

The plants were watered, fertilized, prick the 

plastic pots, with a diameter of 13 cm (0.95 liters) 

filled with natural soil (luvic chernozem, sandy loam 

texture, pH 7.3). After transplanting, the pots were 

removed from the greenhouse and put on a concrete 

platform, thoroughly wetted for 30 days. On 

18.06.2008, plants were clipped at 2 cm from the 

package and transplanted in pots with a diameter of 16 

cm, depth 23 cm and 3-liter capacity. After 

transplantation for 60 days plants were maintained by 

regular watering, fertilization and weeding weeds. No 

pesticides were applied to control weeds, diseases or 

pests. On 15/09/2008, (about 200 days after sowing) 

the pots were moved in greenhouse, to impose water 

and temperature stress treatment and were randomly 

arranged in five repetitions of each of 40 plants per 

provenance. Each repetition was placed in another part 

of the greenhouse to reduce errors due to microclimate. 
For the same reason, once at every 10 days, it was 

changed the way the pots were arranged within each 

group. After placing pots in the greenhouse, were 

abundantly watered (field capacity), followed by a 

period of 40 days of water and temperature stress. In 

November 2008, selected individual plants were 

planted in poly crosses isolated in rye field, to cross 

and get hybrid seeds in summer 2009. Seeds from the 

remaining plants were harvested separately on the 

plant. 

The variability degree of the measured 

characteristics for Lolium perene L species, are 

presented as estimated values for direct genetic 

parameters: mean, variance and standard deviation (, 

s
2
, s), and derived genetic parameters: coefficient of 

variability (s%) [2] -present in synthetic tables. 

Coefficient of variation was interpreted as 

indicated by literature data, considering that the 

frequency distributions that has a coefficient of 

variation less than 10% shows a small change, medium 

change for those who have a coefficient of 10-20% and 

for those with a coefficient of variation over 20% 

higher variation [2]. 

 

Results and Discussions 

 

Measurements were made on average seed 

production and productivity factors which contribute to 

its achievement. Productivity elements in the study are: 

number of blooming shoots / m², spike number / 

inflorescence, seed number / spike, number of seeds / 

inflorescence and MMB. 

In table 1 and 2 are shown, in synthetic way, 

the measurements values of the characters 

phenotypically expressed in summer 2009.

 

 

Table 1 

Values of seed production and productivity elements at diploid genotypes of Lolium perenne L. 

 

No. 

 

Genotype No. spikes/ 

inflorescence 

No. seeds/ 

inflorescence 

No. seeds/ 

spike 

No. 

shoots/ 

blooming/ 

m² 

Seed quantity 

(grams/plant) 

Seed 

production

/ kg/ha 

MMB 

(g) 

1 LPD 

Mara 

21,16 80,58 5,08 1669 17,5 391,66 1,52 

2 LPD 

2002 

17,91 64,50 5,08 1567,5 13,8 384,16 1,86 

3 LPD 

2003 

20 87,66 5,75 1843,5 16,8 602,5 1,77 

4 LPD 

20020 

21,16 79,58 5,08 1465,08 18,8 399,16 1,63 

5 LPD 

20062 

18,69 81,92 5,37 1722,79 15,70 563,05 1,65 

 

From the diploid genotypes, LPD 2003 

genotype stands up, with a seed production of 602,5 

kg/ha, and also with a MMB quite high in comparison 

with the other genotypes.  

Looking at the numbers from table 1 and 2, 

we can see that usually the seed production at diploide 

varieties is lower compared with the one at tetraploide 

varieties.
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Table 2 

Values of the seed production and productivity elements at tetraploide genotypes of Lolium perenne L. 

 

No. 

 

Genotype No. spikes/ 

inflorescence 

No. seeds/ 

inflorescence 

No. seeds/ 

spikes 

No. 

shoots/ 

blooming

/ m² 

Seed quantity 

(gram/plant) 

Seeds 

quantity/ 

kg/ha 

MMB 

(g) 

1 LPT 

31A99 

20,91 81,66 5,33 945,60 18,90 603,33 3,04 

2 LPT 

40026 

17,16 50,25 4,25 990,49 20,10 515,00 3,20 

3 LPT 

40019 

18,01 52,75 4,46 1039,77 21,10 540,62 3,36 

4 LPT 

30A99 

16,99 49,75 4,21 980,63 19,90 509,88 3,17 

5 LPT 

40021 

14,51 42,50 3,59 837,73 17,00 435,57 2,71 

 

Lolium perene L. genotypes variability, was calculated for the main productivity elements. Data obtained 

from measurements shown in table 3.  

 

Table 3 

Direct genetic parameters (variance, standard deviation) and derivatives (coefficient of variation) calculated for 

the deviation of the  productivity elements of Lolium perene L. selected genotypes  
 

 

Character 

Variation 

 

s2 

Standard 

deviation 

 

s 

Mean 

 

 

x  

Variability 

Coefficient 

 

s% 

No. spikes/ 

inflorescence 

5,26 2,30 17,93 11,66 

No. seeds/ 

inflorescence 

301,67 17,37 59,81 25,3 

No. seeds/ spike 0,48 0,70 4,54 13,76 

No. shoots/ 

blooming/ m² 

133397,38 365,24 1169,43 29,24 

Seeds Quantity 

(grams/plant) 

400728,65 633,03 277,83 12,41 

Seed 

production/ 

kg/ha 

3220,56 56,75 527,91 17,36 

MMB (g) 0,39395 0,63 2,86 32,02 

 

In table 3 are highlighted high variability 

coefficients for no. of spikes/ inflorescence, with a 

value of 25.3; no. of shoots/blooming/ m² with a value 

of 29,24 and for MMb with a value of 32,02. Through 

selection works, these characters have high chances of 

improvement.  

Mid variability coefficients were calculated 

for the characters that relates to no. 

spikes/inflorescence, with a value of 11,66, no. of 

seeds/spike, with a value of 13,76, seed quantity/plant, 

with a value of 12,41 and for seed production, with a 

value of 17,36. 
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Conclusions 
 

The results obtained show that most studied 

characters have a mid-and high variability. 

It also can be seen the differences between 

diploid and tetraploid varieties in the number of 

blooming shoots / m2, which is usually higher in 

diploid varieties. 

Tetraploid varieties achieved increased seed 

production due to larger seed size, a fact confirmed by 

high values of MMB. Also consider strengthening this 

claim, if we study the number of seeds blossomed, we 

can see that it is usually higher in diploid varieties. 

High values over 20% of the variability 

coefficients, show that the selection work can be 

performed successfully for their improvement. 

Thus, individual selection methods can be 

used successfully to create varieties that possess a high 

potential for fruition. 
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