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EFFECT OF AGRONOMIC FACTORS ON THE 
PERENNIAL RYEGRASS LAWN COLOUR  

Krzysztof Starczewski, Agnieszka Affek-Starczewska 
Siedlce University of Natural Sciences and Humanities1 

Abstract. In the report, the influence of applied plant growth regulators and weather 
conditions on the colour of perennial ryegrass cultivars was shown. The results were 
obtained on the basis of field experiments in which four cultivars of perennial ryegrass 
were used: Inka, Lisuna, Sabor, Figaro. Grasses were exposed to three plant growth 
regulators: Moddus 250 EC, Bercema CCC, Flordimex 420 SL. The experiment was 
conducted in the experimental plot of the University of Natural Sciences and Humanities 
in Siedlce (52°10’ N; 22°17’ E) in 2003-2005. Tested cultivars of perennial ryegrass were 
characterized by a uniform colour, but statistically significant differences occurred 
between individual years of research. In the case of growth regulators, a trend related to 
reduction in the overall assessment of lawn colour was shown in the tested cultivars. The 
results obtained show that among growth regulators, Moddus had the strongest effect on 
the colour of the tested cultivars. It was proved that retardants applied differently affected 
the colour of lawns in individual months and years of the study. 
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INTRODUCTION 

Due to such properties as fast development [Jankowski et al. 1999], uniform turf 
features throughout the growing season [Harkot and Czarnecki 1999] and the vivid 
green colour, perennial ryegrass (Lolium perenne L.) is regarded as one of the most 
valuable species recommended for establishing decorative and street lawns. The factor 
limiting the use of perennial ryegrass is a relatively fast rate of regrowth, which forces 
frequent mowing. Reducing the regrowth rate after mowing can be obtained among 
others by the use of growth regulators [Fagerness and Penner 1998]. The results of 
studies of American authors also indicate a possible effect of retardants on other 
features of turfs, for instance an increase in tolerance to overshadowing [Qian and 
Enegelke 1999].  
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The aim of this study was to estimate the effect of applying growth regulators on the 
colour of single-species (perennial ryegrass) and single-cultivar lawn turfs. 

MATERIAL AND METHODS 

The research was conducted in the experimental plot of the University of Natural 
Sciences and Humanities in Siedlce (52°10’ N; 22°17’ E) in 2003-2005. The experiment 
was established in the split – block design, in four replications. The experimental unit 
was a plot with an area of 1 m2.  

Lawn experiments were carried out in soil classified according to the classification 
by Dobrzański and Zawadzki [1995] as the division of anthropogenic soils, the order of 
culture earth soils, the type of hortisols, formed from slightly loamy sand. The soil on 
which the experiment was established had alkaline reaction both in the solution of KCl 
and in H2O (Table 1). It was characterized by a very high content of phosphorus and 
magnesium, and a low content of potassium. Moreover, a relatively high abundance of 
copper and zinc and a moderate abundance of manganese was reported. 

 
Table 1. Chemical properties of soil  
Tabela 1. Właściwości chemiczne gleby 
 

Content 
Zawartość 

% 

Content 
mg·100 g-1 DM 

Zawartość 
mg·100 g-1 s.m. 

Content of soil components  
Zawartość składników gleby 

mg·100 g-1 

Content 
Zawartość 
mg·dm-3 

pH 

  Total N 
  N-ogólny N-NO3 N-NO4 P2O5 K2O Mg Ca in – w 

KCl 
in – w 
H2O 

0.29 21.13 40.80 90 5.5 11.4 2740 7.20 7.24 
Content of components, mg·kg-1 of soil – Zawartość składników, mg·kg-1 gleby 

Cu Zn Mn 
28.7 150.7 162.0 

 
In the present experiment four cultivars of perennial ryegrass were tested, which 

were marked as follows: O1 – Inka – the Polish cultivar, O2 – Lisuna – the German 
cultivar, O3 – Sabor – the Dutch cultivar, O4 – Figaro – the Danish cultivar. 

The experiment was established in May 2002 in an experimental plot of the 
University of Natural Sciences and Humanities in Siedlce. From 2003 the following 
growth regulators were applied each year: Moddus 250 EC at a concentration of 2% 
(the active substance: trinexapac-ethyl), Bercema CCC at a concentration of 30% (the 
active substance: 2-chloroektyl trimethylamine chloride) and Flordimex 420 SL at  
a concentration of 30% (the active substance: etefon (2-chloroethyl phosphoric acid) as 
spraying at the spring (May) and summer (August) time, according to the 
recommendations of the producers in an amount of 30 cm3·m-2 of spray liquid. 
Supplementing essential nutrients for grasses used in the experiment was provided by  
a single application at the beginning of each growing season the slow-release granulated 
mineral fertilizer Sierrablen (N – 28%, P – 5%, K – 5%, Fe – 0,5%) in pellets from 
natural resin (Osmocote technology) at a rate of 40 g·m-1. The lawns were mowed every 
7-10 day at the height 6cm. The time of mowing depended on the rate of plant regrowth, 
for which the boundary height was 12 cm. Watering of turfs was applied only in the 
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establishment year (2002), if necessary, till the moment of obtaining full emergence and 
soil covering by the plants. 

The colour assessment of ryegrass lawns in successive years of the study  
(2003-2005) was performed on the basis of the 9-point valuation scale, according  
to which the value 1 meant lack of plants, 2 – dried plants, 3 – yellowy-brown green,  
4 – yellowing and whitening green, 5 – grey dirty green, 6 – bluish green, 7 – light green,  
8 – vivid green and 9 – dark green, according to the methods of IHAR [Prończuk 1993]. 
The assessment of lawns was made once a month (between 15-20 of each month) 
during all the growing period, that is from May to October inclusive by one person in 
the morning hours (9-11), at the sunny weather. Due to the location of the tested area in 
the region without trees and buildings, the effect of overshadowing was not taken into 
account. The results of the study were analysed statistically using the analysis of 
variance, and the means were compared with Tukey's test.  

The mean temperatures from the years of the study, both annual and in the growing 
season, were higher than the means from many years (Table 2), and total precipitations 
in the studied growing periods were lower than those from many years (Table 3), which 
allows regarding the tested years as dry [Kaczorowska 1962].  

 
Table 2. Air temperature in 2002-2005 in Siedlce  
Tabela 2. Temperatura powietrza w latach 2002-2005 w Siedlcach 
 

Mean monthly air temperatures – Średnie miesięczne temperatury powietrza, °C 

month – miesiąc 2002 2003 2004 2005 mean – średnia  
1960-2005 

January – Styczeń -1.7 -3.7 -5.6 0.7 -3.5 
February – Luty 3.3 -6.0 -0.9 -3.9 -2.4 
March – Marzec 4.3 1.3 2.9 -0.9 1.5 
April – Kwiecień 8.6 6.7 7.7 8.5 7.5 
May – Maj 16.7 15.3 11.5 12.9 13.3 
June – Czerwiec 16.9 16.9 15.2 15.4 16.2 
July – Lipiec 20.8 19.8 17.3 19.7 17.8 
August – Sierpień 20.1 18.3 18.5 16.9 17.2 
September – Wrzesień 12.8 13.2 13.0 14.6 12.7 
October – Październik 7.1 5.3 9.8 8.5 7.8 
November – Listopad 3.9 4.9 3.3 3.0 2.6 
December – Grudzień -7.4 0.8 1.5 -0.8 -1.5 
Mean 
April – October  
Średnia 
kwiecień – październik 

14.7 13.6 13.3 13.8 13.2 

Annual mean  
Średnia roczna 8.8 7.7 7.9 7.9 7.4 
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Table 3. Precipitation in Siedlce in 2002-2005  
Tabela 3. Opady atmosferyczne w Siedlcach w latach 2002-2005  
 

Total precipitation – Suma opadów atmosferycznych, mm 

month – miesiąc 2002 2003 2004 2005 mean – średnia  
1960-2005 

January – Styczeń 35.6 23.5 30.3 33.7 25.2 
February – Luty 58.0 10.5 43.2 37.9 22.6 
March – Marzec 32.1 16.4 62.6 32.5 26.4 
April – Kwiecień 10.8 26.1 36.4 8.9 36.1 
May – Maj 24.2 32.0 81.6 75.1 53.0 
June – Czerwiec 75.1 61.7 45.2 48.9 72.7 
July – Lipiec 58.6 44.5 53.5 94.1 69.6 
August – Sierpień 32.2 62.2 69.3 24.9 62.1 
September – Wrzesień 31.9 36.5 17.5 18.0 52.4 
October – Październik 59.2 44.0 32.2 2.0 37.7 
November – Listopad 32.9 25.5 46.8 23.4 38.4 
December – Grudzień 6.8 40.6 16.2 68.0 32.8 
Mean 
April – October  
Średnia 
kwiecień – październik 

292.0 307.0 335.7 271.9 383.6 

Annual mean  
Średnia roczna 457.4 423.5 534.8 467.4 529.0 

 
In order to depict the weather conditions in individual months of the study, the 

Sielianinov hydrothermal coefficient was used [Molga 1958] (Table 4) expressed with 
the equation: 

 
K = P·(0.1·Σt)-1 

 
where: 

P  – monthly total precipitation,  
Σt – total daily temperatures. 
 

Table 4. Sielianinov hydrothermic factor in each month during the growing seasons 2002-2005 
Tabela 4. Współczynnik hydrotermiczny Sielianinowa w poszczególnych miesiącach okresów 

wegetacyjnych w latach 2002-2005 
 

Year 
Rok 

Month – Miesiąc 
April 

Kwiecień 
May 
Maj 

June 
Czerwiec 

July 
Lipiec 

August 
Sierpień 

September 
Wrzesień 

October 
Październik 

2002 0.42 0.48 1.48 0.94 0.53 0.83 2.79 
2003 1.31 0.70 1.22 0.75 1.13 0.92 2.78 
2004 1.58 2.37 0.99 1.03 1.25 0.45 1.09 
2005 0.35 1.94 1.06 1.59 0.49 0.41 0.08 

 
<= 0.5  high drought – silna posucha 

0.51-0.69  drought – posucha 
0.70-0.99  low drought – słaba posucha  

> 1.0  lack of drought – brak posuchy  
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RESULTS AND DISCUSSION 

Besides leaf perfection, colour is the feature often assessed in decorative lawns. 
Grasses with narrow leaf blades of dark green colour look the most striking [Jankowski 
et al. 1999]. Grabowski et al. [2003] after Prończuk [1994] claim that although leaf 
colour is an important feature in the assessment of usefulness of grass species and 
cultivars for lawns, the stability of colour throughout the growing period and its 
susceptibility to stress conditions are more valuable traits. The colour of the lawn is  
a feature difficult to assess, as it is to a high degree influenced by subjective 
impressions of the person conducting the study. 

The studied cultivars were characterized by uniform colours. The average marks 
from all the experiment are almost identical (Table 5).  
 
Table 5. Lawn turf colour depending on years and cultivars applied  
Tabela 5. Kolorystyka muraw trawnikowych w zależności od lat badań i stosowanych odmian 
 

Cultivar of perennial ryegrass  
Odmiana życicy trwałej 

Year – Rok 
2003 2004 2005 mean – średnia 

Inka 6.83 6.11 5.43 6.12 
Lisuna 6.83 6.19 5.41 6.14 
Sabor 6.83 6.22 5.38 6.14 
Figaro 6.83 6.15 5.43 6.14 
Mean – Średnia  6.83 6.17 5.41 6.14 
LSD0.05 – NIR0,05 for – dla:     

years – lat        0.30 
cultivars – odmian       ns – ni 
interaction – interakcji: 

year × cultivar – rok × odmiana     ns – ni 

ns – ni – non-significant differences – różnice nieistotne  
 
Statistically significant differences occurred in individual years of the study. The 

plants were characterized by the least intensive colour in the third (2005) year of the 
study (5.41 – grey, dirty green), and by the most intensive, lawns in the first (2003) 
years of the study (6.83 – light green). This is in accordance with the structure of 
precipitation, since in 2005 high drought lasted for most growing season, whereas in 
2003 water conditions were the most favourable (Table 4).  

In the studies by other authors [Jankowski et al. 1999, Grabowski et al. 1999, 2003] 
a similar tendency is noticeable at the assessment of lawn colour. 

Statistical verification of the results concerning the effect of growth regulators on 
the colour of individual cultivars did not show significant differences between the 
treatments. However, some tendencies can be noticed. The most favourable colour of 
lawn turfs (Table 6) was recorded on the control treatment (6.31 points), and Moddus, 
for which the mean value of the assessment was 6.03 points, turned out to be the growth 
regulator had the strongest negative effect on the colour of the tested cultivars. 
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Table 6. Lawn turf colour depending on the cultivars of perennial ryegrass and growth regulators 
applied  

Tabela 6. Kolorystyka muraw trawnikowych w zależności od stosowanych odmian życicy trwałej 
i regulatorów wzrostu 

 

Growth regulator 
Regulator wzrostu 

Cultivar of perennial ryegrass – Odmiana życicy trwałej 
Inka Lisuna Sabor Figaro mean – średnia 

Control – Kontrola  6.29 6.29 6.35 6.29 6.31 
Moddus 6.04 6.00 6.03 6.03 6.03 
Bercema 6.10 6.10 6.11 6.11 6.11 
Flordimex 6.07 6.18 6.08 6.11 6.11 
Mean – Średnia  6.13 6.14 6.14 6.14 6.14 
LSD0.05 – NIR0,05 for – dla:     

growth regulators  – regulatorów wzrostu       ns – ni 

ns – ni – non-significant difference – różnica nieistotna  
 
Apart from the leaf colour, colour stability in the growing period and susceptibility 

of cultivars to changes in colour under the influence of stress factors are important 
features taken into consideration in the assessment of usefulness of species and cultivars 
of lawn grasses for carpet lawns or sports surfaces [Prończuk 1994]. In the own studies, 
the cultivars of perennial ryegrass (Table 7) were characterized by the most intensive 
green at the beginning of the growing season (vivid green in May), and the least favourable 
in the summer month (grey, dirty green). It is notable that in the autumn period the 
colour of the studied turfs improved significantly in the successive months. A considerable 
diversification, however, occurred in the next years of the study. In 2003 the least 
favourable colour of grasses was observed in August (yellowing and whitening green), 
in the other months the colour was intensive (from light to vivid green). In 2004 in the 
successive months of growing the colour of grasses changed from vivid light green in 
May to vivid dirty green in July and August and vivid green in October.  

In the studies by Grabowski et al. [1999] and Jankowski et al. [1999] cultivars of 
perennial ryegrass achieved the highest marks of colour assessment in spring and 
autumn periods.  

In comparison to the first two years of the study, a different reaction of the studied 
lawn turfs was observed in the third (2005) year of the study (Fig. 1). Plants with vivid 
green in May were yellowing and whitening as early as in June and July, they were 
bluish in August and September, and again yellowing and whitening in October. On the 
control treatment in three successive months (June, July and August) turfs had bluish 
colour with a tendency to its improvement do light green in September and October. 
The growth regulator applied – Moddus – caused that in the months from June to 
September the colour of turfs was bluish, less often grey, dirty, without a clear tendency 
in October. A similar response was observed after the application of Bercema and 
Flordimex, where in June and July the turf was bluish, in August it was grey, dirty, with 
a visible tendency for improvement to light green in September and October (Table 7). 
It should be noted that the response of the tested cultivars of ryegrass to the retardant 
applied in individual years of the study was different (Table 7). 
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Table 7. Lawn turf colour depending on months, years and phytohormones  
Tabela 7. Kolorystyka odmianowych muraw trawnikowych w zależności od miesięcy, lat badań 

i stosowanych regulatorów wzrostu 
 

Growth regulator 
Regulator  
wzrostu 

Month – Miesiąc 
May 
maj 

June 
czerwiec 

July 
lipiec 

August 
sierpień 

September
wrzesień 

October 
październik 

mean 
średnia 

2003 
Control – Kontrola 7.50 7.50 7.75 4.25 6.50 7.50 6.83 
Moddus 7.50 7.50 7.75 4.25 6.50 7.50 6.83 
Bercema 7.50 7.50 7.75 4.25 6.50 7.50 6.83 
Flordimex 7.50 7.50 7.75 4.25 6.50 7.50 6.83 

2004 
Control – Kontrola 7.50 5.63 4.88 5.25 6.50 8.00 6.29 
Moddus 7.50 5.56 4.88 5.25 5.06 8.00 6.04 
Bercema 7.50 5.50 5.38 4.75 6.00 8.00 6.19 
Flordimex 7.50 5.38 5.19 4.81 6.00 8.00 6.15 

2005 
Control – Kontrola 8.00 4.00 4.00 7.00 7.00 4.75 5.79 
Moddus 8.00 4.00 4.00 7.00 4.44 3.75 5.20 
Bercema 8.00 4.00 4.00 5.50 6.25 4.00 5.29 
Flordimex 8.00 4.00 4.00 5.69 5.50 4.94 5.36 
Mean – Średnia  7.68 5.51 5.42 5.27 6.02 6.54 6.07 
LSD0.05 – NIR 0,05 for – dla:  

months – miesięcy           0.21  
interaction – interakcji:  

growth regulator  × month – regulator wzrostu × miesiąc        0.42  
year × growth regulator × month – rok × regulator wzrostu × miesiąc       0.73  

 
The analysis of variance showed the significant effect of individual years of the 

study on the colour of ryegrass lawn turfs. Differences in colour of lawn turfs of the 
tested cultivars in successive months of growing were also significant. Application of 
growth regulators in individual months had a significant effect on colours of the tested 
cultivars. 

The study conducted indicate that using growth regulators on lawns can be 
appropriate. This can contribute to reduction in the frequency of mowing. However, in 
order to retain attractive colours of turfs, their watering is recommended. 
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Fig. 1. Lawn color (points) depending on the cultivars of perennial ryegrass applied in each 
year and month of the study 

Rys. 1. Kolorystyka muraw trawnikowych (pkt.) w zależności od stosowanych odmian życicy 
trwałej w kolejnych latach i miesiącach badań 
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WPŁYW REGULATORÓW WZROSTU NA KOLORYSTYKĘ 
ODMIANOWYCH MURAW ŻYCICOWYCH  

Streszczenie. W pracy przedstawiono wpływ stosowanych regulatorów wzrostu: Moddus 
250 EC, Bercema CCC i Flordimex 420 SL oraz czterech wybranych odmian życicy 
trwałej (Lolium perenne L.): Inka, Lisuna, Sabor i Figaro oraz przebiegu warunków 
pogodowych na kolorystykę muraw trawnikowych. Doświadczenie prowadzono na 
obiekcie doświadczalnym Uniwersytetu Przyrodniczo-Humanistycznego w Siedlcach 
(52°10’ N; 22°17’ E) w latach 2003-2005. Odmiany życicy trwałej charakteryzowały się 
wyrównaną kolorystyką, jednak statystycznie istotne różnice wystąpiły między 
poszczególnymi latami badań. Badane odmiany reagowały obniżeniem ogólnej oceny 
kolorystyki trawników na zastosowane regulatory wzrostu. Uzyskane wyniki wskazują, że 
z zastosowanych regulatorów wzrostu najsilniej na murawy oddziaływał Moddus. 
Jednocześnie wykazano, że użyte do badań retardanty odmiennie wpływały na 
kolorystykę trawników w poszczególnych miesiącach i latach badań.  
Słowa kluczowe: Lolium perenne, odmiany trawnikowe, regulator wzrostu, retardant 
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