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ABSTRACT
The aim of this study was to determine the suitability of lawn grasses cultivated in monoculture and fertilizated
by soil conditioners to establish lawn grasses used extensively in terms of their impact on the overall aspect. The
following grass species were used in the experiment: Lolium perenne, Festuca rubra and Poa pratensis. They were
sown on their own, each of them at the rate of 28 g·m-2. Another experimental factor tested in the research was
soil conditioners – Substral, Humus Activ Papka, Eko-Użyźniacz, UG-max. At the end of each growing season,
between 2013 and 2015, an assessment of grass was carried out. Among other things its general appearance was
assessed using a 9-point rating scale. This assessment was conducted in three seasons: spring, summer, and autumn. The obtained results showed that the lawn appearance ratings varied throughout the research, both in terms
of the season, the species of grass, and soil conditioners. This proves that the soil conditioner effects depend on
the temperature and moisture conditions, and that there is an interaction between soil conditioners and the weather
conditions affecting the grass appearance. The lawn grass species responded strongly to different weather conditions by changing their appearance in different seasons and years.
Keywords: biopreparations, grasses, lawn appearance, lawn, substral

INTRODUCTION
One of the ways to fill in the non-built-up
areas in the places inhabited by people is by creating lawns; as a contrast to the monotony of inherent attributes of progress: asphalt streets, concrete blocks, and steel construction. Green spaces
make human settlements liveable (Rutkowska and
Dębska-Kalinowska, 2000). On the one hand, the
traditional grass lawn contributes substantially
to urban green space, a feature increasingly seen
as valuable to human wellbeing (Tzoulas et al.,
2007), and in the socioeconomics of the city, lawns
are ‘consumed’ indirectly through their aesthetic
appeal and their influence on personal viewpoints
and property values (Robbins et al., 2001; Smith
and Fellowes, 2014). On the other hand, the grass
lawn can be viewed as a biodiversity poor monoculture that displaces indigenous landscape biota
and requires large subsidies of chemicals and energy to maintain (Borman et al., 2001; Robbins and
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Sharp, 2003b; Robbins, 2007), with a deleterious
influence in terms of runoff and emissions that may
extend considerably beyond its immediate physical location (Schueler, 2000; Robbins and Sharp,
2003a). They can be found in private gardens and
public parks, cemeteries, golf courses and along
roads (Ignatieva et al., 2015). Most people of the
Western world view lawns as a ‘natural’ and even
as compulsory element of the urban landscape,
without questioning their social, ecological or aesthetic values (Stewart et al., 2009).
In recent years, the presence of lawns in the
vicinity of residential houses and in the areas
adjacent to various companies and institutions
has been seen as some kind of indication of a
high standard of living of their owners and as a
means to improve the public image of such places
(Pokorski and Siwiec, 1998; Wolski, 2003). The
use of lawns in our modern society is seen as a
product of our life style (Cameron et al., 2012;
Czeluściński et al., 2017).
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Regardless of their kind, lawns are usually
planted with grass characterised by a large variety
of species, great ability to adapt to changing climatic conditions, and different ways of use (Wolski, 2003; Jankowski et al., 2012a; Jankowski et
al., 2012b; Smith and Fellowes, 2014). A lawn
should consist of several species of grasses, complementing each other in terms of their properties
(Jankowski et al., 2012a). Selection of grass species for a lawn should depend on the habitat conditions and how much maintenance they need. Each
species of grass play a unique role in the environment, human life, and economic activity (Rutkowska and Dębska-Kalinowska, 2000). Most
grasses used for lawns are the varieties originating
from the same few nurseries or seed mixtures, creating habitats that have no equivalent within the
native environment (Ignatieva et al., 2015).
While caring for the environment in the cultivation of plants, one is looking for new, alternative solutions, not only for plant protection
but also to improve soil properties. Stepień and
Adamiak, (2009), Klama et al., (2010) as well as
Kołodziejczyk et al., (2012) stated that one of the
newly discovered in the organic system solutions,
but also increasingly common in conventional
systems, is based on the use of preparations of
microorganisms.
Inoculation of soil microorganisms raises its
biological activity, accelerating the decomposition and mineralization of organic matter (manure
and other natural fertilizers, debris, post-harvest
and catch crops).
In the processes of microbial transformation
of organic matter, humus soil is created, the contents of which in the soil is one of the factors
determining the ability of the soil to store water and nutrients (Zydlik and Zydlik, 2008). According to Shah, Saleem and Shahid (2001), Van
Vliet, Bloem and De Goede (2006) and Stepień
and Adamiak (2009), the introduction of microorganisms in the soil from fertilizing preparations, eliminates the sources of serious diseases
that reside in the soil and crop remnants, which
often contribute to the decline in the quality and
lower the yields of agricultural crops. The observed positive effect of microbiological preparations (Zydlik and Zydlik, 2008; Sulewska et
al., 2009; Zarzecka et al., 2011; Kołodziejczyk
et al., 2012) on the increase of the yield and
physiological condition of the plants, according
to Klama et al., (2010) can be explained by the
microbial cell secretions.

However, there are few studies on the use
of this preparation in single-species cultivation
of forage grasses, and thus on its impact on the
chemical composition and nutritional value of
these plants. Therefore, the presented issues have
inspired conducting experiments in the context of
the response of grasses most commonly used to
sow lawns on microbiological preparations fattening soil.
The aim of this study was to determine the
suitability of lawn grasses cultivated in monoculture and fertilizated by soil conditioners to establish lawn grasses used extensively in terms of
their impact on the overall aspect.

MATERIAL AND METHODS
Site description
The field experiment was set up in 2012 and
conducted in the experimental facility of the University of Natural Sciences and Humanities in
Siedlce (52o12’ N, 22o28’ E) between 2013 and
2015. The experiment was set up on the soil developed from loamy sand, belonging to anthropogenic soils, according to the Polish classification system (Technosols according to the FAO).
A chemical analysis showed that the soil was alkaline, with high content of magnesium and phosphorus, and low potassium content.
Experimental design
The research was carried out as a mini-plot
experiment, in the split plot design with three
replications and the plot area of 1 m2. The following grass species were used in the experiment (factor B): Lolium perenne – variety Info,
Festuca rubra – variety Nil, and Poa pratensis
– variety Alicja. They were sown on their own,
each of them at the rate of 28 g·m-2. Another experimental factor tested in the research was soil
conditioners (factor A).
Soil conditioners used in the experiment improve the soil properties, according to the Institute of Soil Science and Plant Cultivation (IUNG)
in Puławy. The composition of the soil conditioners used in the research is presented in Table 1.
The soil conditioners were described in another
manuscript (Jankowski et al., 2018).
The soil conditioners were applied annually in spring (mid May) in the following doses:
45
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UGmax – 25 mL m-2 (0.6 L in 250 L of water),
Eko-Użyźniacz – 100 mL m-2 (10 L in 100 L of
water), and Humus Active Papka – 250 mL m-2
(0.2 L for 10 L of water). In turn, Substral, a slow
release fertilizer used on lawns, was used in the
quantity of 20 g m-2.

10. The meteorological data between 2013 and
2015 were obtained from the Hydrological and
Meteorological Station in Siedlce.
Statistical analysis
The test results were evaluated statistically
with the analysis of variance. Tukey’s test (P ≤
0.5) was used to find significantly different means
of the effects of experimental factors and their interaction. On the basis of the lawn appearance ratings, standard deviation and coefficient of variation were calculated for separate seasons, years,
and soil conditioners.

Data analysis
At the end of each growing season between
2013 and 2015 an assessment of grass based on
the methods described by Domański (1998) was
carried out. Among other things, its general appearance was assessed in accordance with the
methodology by Prończuk and Żurek (2008), using a 9-point rating scale in which 1 stands for no
aesthetic value; 3 for unattractive appearance; 5
for average; 7 for attractive; 9 for very attractive.
This assessment was conducted in three seasons:
spring, summer, and autumn. In each year of the
research, the spring assessment was made around
May 20, the summer assessment around 20 August, and the autumn assessment around October

RESULTS AND DISCUSSION
Weather conditions
The weather conditions were presented in
another manuscript (Jankowski et al., 2017). The
values of Sielianinov’s hydrothermal coefficient

Table 1. Composition of soil conditioners applied in the experiment
Soil
conditioner
Substral
(S)
Humus
Astive Papka
(HAP)
EkoUżyźniacz
(EU)
UGmax
(UG)

Macronutrients (g kg-1)

Micronutrients (mg kg-1)

N

P

K

Ca

Mg

Na

Mn

Fe

Zn

Cu

Mo

220

21.8

83

-

12.06

-

12

50

12.5

12.5

1

0.2

1.3

4.6

3.0

0.5

-

15

500

3

1

-

0.6

0.3

0.7

-

-

-

-

-

-

-

-

1.2

0.2

2.9

-

0.1

0.2

0.3

-

-

-

-

Microorganism and others
Active humus with useful
microorganisms
Endo micorhizza, fungi,
bacteria, enzymes of
earthworms
Lactic acid bacteria,
photosynthetic bacteria,
Azotobacter, Pseudomonas,
yeast, Actinomycetes

Table 2. Average air temperature (°C) and precipitation (mm) in individual months of the growing seasons
Year

Month
April

May

June

July

August

September

October

Means

Temperature (°C)
2013

7.5

15.3

17.7

18.8

18.3

11.4

9.6

14.1

2014

9.7

13.7

15.1

20.5

17.8

13.7

8.4

14.1

2015

8.2

12.3

16.5

18.7

21.0

14.5

6.5

14.0

Means

8.5

13.8

16.4

19.3

19.0

13.2

8.2

14.1

Long-term means

8.5

14.0

17.4

19.8

18.9

13.2

7.9

14.2

18.0

73.3
52.2

Rainfall (mm)

46

2013

57.6

145.8

111.9

49.1

44.1

86.6

2014

39.5

79.5

74.2

37.5

105.7

26.3

3.0

2015

30.0

100.2

43.3

62.6

11.9

77.1

39.0

52.0

Means

42.4

108.5

76.5

49.7

53.9

63.3

20.0

59.2

Long-term means

33.0

52.0

52.0

65.0

56.0

48.0

28.0

47.7
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(Skowera and Puła, 2004) for individual months
of the experiment are shown in Table 3. The hydrothermal coefficients for this experiment were
described in another manuscript (Jankowski et
al., 2018).
Lawn appearance in spring
The lawn appearance, according to many authors (Domański, 1998; Prończuk et al., 2003;
Jankowski et al., 2010; Jankowski et al., 2011) is
a result of an interaction between the grass genotype and environmental conditions. The appearance ratings of the lawns (Table 4 and 7) varied
throughout the experiment, both in terms of the
applied soil conditioner, grass species, and weather conditions during each season. Taking into account the time of observations (spring, summer,
or autumn) it turned out that weather conditions
and, in particular, the distribution of rainfall had a
large impact on the overall appearance of lawns.
While comparing the spring seasons, the most
favourable meteorological conditions (Tables 2–3)

occurred in 2013, when rainfall from April to June
was twice as much as the long-term average. During that time, the temperature and moisture conditions (Table 3) were the most favourable for lawn
grass. In consequence, those conditions affected
the appearance of the turf. Therefore, in 2013 the
ratings of lawns compared with other years were
the highest. During that year, appearance rating of
all grass species (Table 4) was, on average, 8.25,
while in 2014 it was only 6.63o. The difference in
the appearance assessment between experimental
years was statistically significant.
According to some authors (Harkot et al.,
2006; Jankowski et al., 2018; Jankowski et al.,
2010) lawn appearance depends largely on the
weather, which affects the growth and development of grass. The aesthetic rating of grass depends especially on the amount of precipitation in
individual months of the growing season. While
comparing the species of lawn grass, the highest
rating of general appearance (9o) was assigned to
Poa pratensis and Lolium perenne on the plots
where Humus Activ Papka (HAP) was applied.

Table 3. Sielianinov’s hydrothermal coefficient (K) during the growing season
Years

Month
Apr.

May

June

July

Aug.

Sept.

2013

2.56 (vw)

3.07 (ew)

2.11 (w)

2014

1.36 (o)

1.87 (qw)

1.64 (qw)

2015

1.22 (qd)

2.63 (vw)

0.87 (d)

1.08 (qd)

Oct.

0.84 (d)

0.78 (d)

2.53 (vw)

0.60 (vd)

0.59 (vd)

1.92 (qw)

0.64 (vd)

0.12 (ed)

0.18 (ed)

1.46 (o)

1.94 (qw)

Table 4. Grass appearance rating (9 point scale) in spring seasons of 2013-2015.
Year
(C)
2013

2014

2015

Species
(B)
Poa pratensis
Lolium perenne
Festuca rubra
Poa pratensis
Lolium perenne
Festuca rubra
Poa pratensis
Lolium perenne
Festuca rubra
Poa pratensis
Lolium perenne
Festuca rubra
Soil conditioners

2013
2014
2015
HSD0.05: A=ns; B=ns; C=1.20; A/B=ns.;
ns – not significant

Soil conditioner (A)
(S)
(EU)
(HAP)
8.9
8.4
9.0
8.2
7.3
9.0
8.4
7.3
8.4
8.6
4.4
3.2
8.7
5.1
4.9
7.6
6.4
6.2
6.7
7.9
6.8
9.0
8.0
8.1
9.0
9.0
8.9
Average species effect
8.07
6.90
6.33
8.63
6.80
7.33
8.33
7.57
7.83
Average soil conditioner effect
8.34
7.09
7.16
Average ratings in individual years
8.50
7.67
8.80
8.30
5.30
4.77
8.23
8.30
7.93
B/A=ns; A/C=1.92; C/A=1.72; B/C=ns ; C/B=ns

x

(UG)
8.4
7.4
8.3
7.7
8.9
7.8
8.2
7.1
8.8

8.68
7.98
8.10
5.98
6.90
7.00
7.40
8.05
8.93

8.10
7.80
8.30

7.35
7.64
8.01

8.07

7.67

8.03
8.13
8.03

8.25
6.63
8.12
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A high rating of lawn appearance in the spring
of 2015 indicates a positive response of the grasses to weather conditions, although in April they
were specified as quite dry and in June as dry (Table 3). During this period, despite relatively unfavourable weather in those months, the general appearance ratings were fairly high (from 6.7o to 9o)
because this result was affected by high precipitation in May, which was twice higher than the
long-term average (Table 4). During the growing
season of 2015, while comparing grass from all
plots, it turned out that lower ratings of general
appearance were assigned to the lawns of Poa
pratensis (7.4o) and Lolium perenne (8.05o). In
turn, Festuca rubra looked the best (on average
8.93o), which confirms the fact that this grass species grows well even under unfavourable moisture conditions. The rating of the appearance of
this grass ranged from 8.8o to 9o, classified as very
attractive. Out of all soil conditioners applied in
the experiment, Eko-Użyźniacz (EU) and Substral (S) were the most effective. Similarly, Truba
et al. (2017) found that Lolium perenne had the
highest biomass when Eko-Użyźniacz was applied together with NPK fertilisers.
The results of the assessment of grass general
appearance (Table 4) indicate that in the spring
seasons Festuca rubra was assigned, on average,
the highest rating (8.01o) and Poa pratensis the
lowest (7.35o). Prończuk et al., (2003) obtained
slightly different results, i.e. the lawn varieties of
Festuca rubra had lower ratings of general appearance in spring than in summer or autumn.
While comparing grass species and a type of fertilization it was noted that in spring (Table 4) the
highest rating of the general appearance (8. 63o)
was assigned to Lolium perenne with Substral applied, and the lowest to Poa pratensis with Humus Active Papka (3.33°). While assessing the
impact of soil conditioners on general appearance
ratings in spring seasons, it turned out that regardless of the species, Substral was the most effective, with the score of 8.34o, and Eko-Użyźniacz
the least (7.09o).
Lawn appearance in summer
While comparing all the summer seasons (Table 5) the most adverse weather conditions were
in 2015 (Table 3), when July was quite dry and
August extremely dry, and in 2013, when drought
occurred in July and August. Those meteorological conditions affected the general appearance of
48

grasses, with the lowest rating values of 6.25o in
2015 and 6.67o in 2013. However, in 2014, when
August was quite wet, the appearance rating value was, on average, 8.84o. During that year all the
grasses on the plots with Eko-Użyźniacz applied
received the highest rating (9o). Similarly, in the
studies of Sąkol et al., (2012) the application of
Eko-Użyźniacz on Heuchera micrantha growing
on its own increased participation of leaves and
florescence in the yield, compared to the control
object. While analysing the species of lawn grass
in the present experiment it was observed that
during summer months (regardless of fertilization) Lolium perenne had the highest appearance
rating (on average 8.13o), and Festuca rubra the
lowest (6.37o).
While comparing interaction between grass
species and soil conditioners in summer seasons it
was found that Lolium perenne with UGmax had
the highest overall appearance rating (8.8o) and
Poa pratensis on the plots with Humus applied
had the lowest rating (5.87o). Sosnowski (2012),
applying both UGmax and mineral fertilizer,
observed that Lolium perenne responded with a
significant increase in the number of shoots, leaf
lamina length, leaf base width, and leaf greenness
index. Additionally, Truba et al., (2017), also in an
experiment with Lolium perenne, found the lowest biomass increase when Humus Active Papka
was applied on its own. In the present experiment,
comparing the effects of the soil conditioners on
all grass species, UG-max and Substral had the
highest impact on lawn appearance (7.9o) and Humus the lowest (6.4o). In the studies of Truba et
al., (2017) mentioned above, comparing all fertilizer combinations they noted the lowest biomass
increase in both Dactylis glomerata and Lolium
perenne when Humus Active was used.
Lawn appearance in autumn
Throughout the experiment, a large variability of meteorological conditions was also
observed in the autumn seasons (Tables 2–3). In
the autumn of 2014 (Table 3), the temperature
and moisture conditions for the growth and development of the grass were the worst. In September it was very dry, and in October, the conditions worsened even more, to extremely dry. In
the same month of 2014, the amount of rainfall
(Table 2) was the lowest not only that year but
when all the months of three years of research are
compared. These conditions were reflected in the
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grass appearance rating (Table 6). In the autumn
of 2014 grass had the lowest appearance rating
(an average of 4.58°), while in 2013 it was 8.83o.
The difference between grass appearance ratings
in all the years was statistically significant.
The general appearance in autumn 2013 was
positively affected by very favourable temperature
and moisture conditions, especially in September
(Tables 2–3), with plenty of rainfall, nearly twice

as much as the long-term average. The fact that in
the autumn of 2013, comparing the effects of both
grass species and soil conditioners, only minimal
differences in lawn appearance ratings were observed, is noteworthy. However, in the autumn of
2014, with a continuing permanent drought, Lolium perenne looked the best of all grasses (on
average 5.75o). What is more, throughout the experiment in the autumn seasons, Lolium perenne

Table 5. Grass appearance rating (9 point scale) in summer seasons of 2013-2015
Soil conditioner (A)
(S)
(EU)
(HAP)
Poa pratensis
9.0
3.8
2.9
2013
Lolium perenne
9.0
5.1
5.3
Festuca rubra
7.7
6.1
6.3
Poa pratensis
8.8
9.0
8.7
2014
Lolium perenne
8.9
9.0
8.8
Festuca rubra
8.9
9.0
8.7
Poa pratensis
7.2
7.8
6.0
2015
Lolium perenne
8.1
9.0
7.9
Festuca rubra
3.2
3.8
3.0
Average species effect
Poa pratensis
8.33
6.87
5.87
Lolium perenne
8.67
7.70
7.33
Festuca rubra
6.60
6.30
6.00
Average soil conditioner effect
Soil conditioners
7.87
6.96
6.40
Average ratings in individual years
2013
8.57
5.00
4.83
2014
8.87
9.00
8.73
2015
6.17
6.87
5.63
HSD0.05: A=ns; B=ns; C=1.70; A/B=ns; B/A= ns; A/C=1.43; C/A=1.28; B/C=1.11; C/B=1.11
ns – not significant
Species
(B)

Year (C)

x

(UG)
7.8
8.8
8.2
9.0
8.7
8.6
8.1
8.9
2.9

5.88
7.05
7.08
8.88
8.85
8.80
7.28
8.48
3.23

8.30
8.80
6.57

7.34
8.13
6.37

7.89

7.28

8.27
8.77
6.33

6.67
8.84
6.25

Table 6. Grass appearance rating (9 point scale) in autumn seasons of 2013-2015
Year
(C)
2013

2014

2015

Species
(B)
Poa pratensis
Lolium perenne
Festuca rubra
Poa pratensis
Lolium perenne
Festuca rubra
Poa pratensis
Lolium perenne
Festuca rubra

(S)
8.9
9.0
8.8
3.8
4.9
5.4
7.3
7.9
3.9

Soil conditioner (A)
(EU)
(HAP)
9.0
9.0
8.9
8.5
9.0
8.6
3.2
3.1
6.0
6.2
4.1
5.2
6.9
5.8
6.7
7.8
3.8
4.0

x

(UG)
8.6
8.9
8.7
3.3
5.9
3.9
6.1
6.9
4.2

8.88
8.83
8.78
3.35
5.75
4.65
6.53
7.33
3.98

6.00
7.23
5.60

6.25
7.30
5.80

6.28

6.45

8.73
4.37
5.73

8.83
4.58
5.94

Average species effect
6.67
6.37
5.97
7.27
7.20
7.50
6.03
5.63
5.93
Average soil conditioner effect
Soil conditioners
6.66
6.40
6.47
Average ratings in individual years
2013
8.90
8.97
8.70
2014
4.70
4.43
4.83
2015
6.37
5.80
5.87
HSD0.05: A=ns.; B=1.03; C=1.03; A/B=ns; B/A=ns; A/C=ns; C/A=ns; B/C=1.00; C/B=1.00
ns – not significant
Poa pratensis
Lolium perenne
Festuca rubra
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Table 7. Grass appearance rating in relation to grass species and soil conditioners (the average of 2013-2015)
Species
(B)
Poa pratensis
Lolium perenne
Festuca rubra

2013
2014
2015
HSD0.05: A=0.86; B=0.66; C=0.82

Soil conditioner (A)
(S)
(EU)
(HAP)
7.69
6.71
6.05
8.19
7.23
7.39
6.99
6.50
6.59
Average soil conditioner effect

(UG)
7.47
8.06
6.82

6.98
7.72
6.73

7.62

6.68

7.45

7.14

Average ratings in individual years
8.66
7.21
7.44
7.29
6.24
6.11
6.92
6.99
6.48

8.34
7.09
6.69

7.92
6.68
6.77

6.81

x

Table 8. Standard deviation and coefficient of variation of lawn appearance rating
Species
Poa pratensis
Lolium perenne
Festuca rubra

Min. rating
2.9
4.8
2.9

Max. rating
9
9
9

Mean values
6.98
7.69
6.73

Standard deviation
2.12
1.40
2.18

Coefficient of variation
30.37
18.21
32.39

Coefficient of variation: 0 – 20% small variability, 20 – 40 % medium variability, 40 – 60% large variability, >
60% very large variability.

had the highest average appearance rating (7.30°)
and Festuca rubra the lowest (5.80o). While comparing the effects of soil conditioners on all grass
species throughout the experiment it was noted
that they did not differentiate lawn appearance
rating significantly, with 6.28o for UGmax and 6.
66o for Substral.
Durability of appearance
The experiment showed that for all observations (spring, summer, or autumn), the appearance
ratings (Table 7) varied significantly throughout
the research both in terms of grass species and
soil conditioners. Additionally, Jankowski et al.,
(2012a) while assessing lawns with different species of grass grown on their own, found that the
appearance ratings varied considerably throughout the experiment in terms of particular grass
species and the time of observation.
Throughout all growing seasons, out of all
grass species Lolium perenne had the highest
rating (an average of 7.72o) and Festuca rubra
the lowest (6.73o). Grass treated with Substral
looked the best (on average 7.62o), and this conditioner was the most effective for all grass species tested in the experiment. While comparing
all growing seasons, the lawns looked the best
in 2013 (an average rating of 7.92o), while with
regard to soil conditioners grass was at its best
as a result of Substral application also in 2013
(on average 8.66o).
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By analysing the durability of appearance ratings in relation to particular grass species (Table
8) it turned out that coefficient of variation for
Lolium perenne was the most favourable, indicating moderate variability. For Poa pratensis and
Festuca rubra the coefficient of variation of appearance rating was above 30%, indicating large
variability. Therefore, to create a lawn, Lolium
perenne, both on its own and in mixtures, should
be recommended first of all.

CONCLUSIONS
The lawn appearance ratings varied throughout the research, both in terms of the season
(spring, summer, and autumn), the species of
grass (Poa pratensis, Lolium perenne, and Fesctuca rubra), and soil conditioners. The weather
conditions in different growing seasons, and, in
particular, the amount of precipitation largely affected the lawn appearance. Out of the soil conditioners, Substral applied in spring and autumn
and UGmax used in summer had the most positive effect on the grass. This proves that the soil
conditioner effects depend on the temperature and
moisture conditions, and that there is an interaction between soil conditioners and the weather
conditions affecting the grass appearance. The
lawn grass species responded strongly to different
weather conditions by changing their appearance
in different seasons and years. From a practical
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point of view, out of the grass species tested in the
experiment, Lolium perenne treated with Substral
responded the most favourably.
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