216

https://doi.org/10.26682/ajuod.2023.26.1.23
Journal of University of Duhok., Vol. 26, No.1 (Agri. and Vet. Sciences), Pp 216-223, 2023

EFFECT OF THE IRRIGATION AND FERTILIZATION IN THE GROWTH
PERFORMANCE OF TURF GRASS SEEDS MIXTURE IN SPRING SEASON

AHMED HASAN OSMAN" and YOUSIF ALI ABDULRAHMAN
*Dept. of Horticulture, Monetary of Agriculture, Sumel-Duhok, Kurdistan Region-Iraq
**Dept. of Horticulture. College of Agricultural Engineering Science. University of Duhok,
Kurdistan Region-Iraq

(Received: January 16, 2023; Accepted for Publication: May 24, 2023)

ABSTRACT

This research was conducted in the field of Malta nursery/Dohuk governorate- Iraq, for the period
12/15/2021 to 5/15/2022. It aims to study the effect of irrigation numbers and urea fertilizer levels on the
growth and performance of the evergreen thyme fodder turf grass seeds mixture consist of (21% Poa
Pratensis, 39% Festuca rubra and 40% Lolium perenne). This research focused on two main factors, the
first is irrigation includes (once time in week, twice times in week and three times in weeks) and the
second is urea fertilizer in four levels (0, 5, 10 and 15 g.m?). The experiment was performed by using a
Factorial Experiment in Randomized Complete Block Design (RCBD) with two factors and three
replications. The outcomes revealed that the irrigation of turf grass seeds mixture at once time in week led
to a significant increase in most studied characters like coverage percentage (75.37%), mowing number
(2.56), cumulative length of vegetative growth (11.51 cm), cumulative dry weight of turf grass clipping
yield (12.05 g). cumulative dry weight (2.63 g), root depth (11.67 cm) and root dry weight (2.58 g) and was
superior to those irrigated twice and three times in week. The both levels 5 and 10 g.m™ of urea fertilizer
had a significant effect on coverage percentage (73.96 and 70.07%), root depth (11.23 and 11.51 cm),
respectively, where levels of 5 g.m.” caused significant increase in cumulative length of turf grass (11.43
cm) and root dry weight (2.56g), and 10 g.m2 significantly increase in mowing number (2.26), cumulative
fresh weight of vegetative growth (11.56 g) and cumulative dry weight of vegetative growth (2.60 g). As for
interactions between two factors, the highest significant values for most characteristics were found when
turf grass irrigated once times in week and fertilized with 10 g.m of urea fertilizer as compared with
other interactions.
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INTRODUCTION

he grass has been used a permanent

vegetation covering on soil surfaces for
a variety of agricultural applications, including
landscape, recreational, sporting, ornamental,
and environmental lawns. (Souza et al., 2016;
Oliveira et al.,, 2018). In comparison to
monoculture, mixtures of turf grass species
ensure genetic variety, improved ability for
adaptation, and increased tolerance to pests and
other  environmental  pressures.  (Beard,
1973).The cultivation of a variety of seeds rather
than just one type and the mixtures frequently
produce satisfactory results because the
cultivation of a single species cannot be
sustained all year to produce the desired color,
and the selection of species for use in mixture is
based on a number of different criteria, including
tolerance to environmental conditions like light

or shade, high or low temperatures, excessive
irrigation or drought, etc., the selection is based
on the species growth characteristics, such as the
development of rhizomes or stalks, growth in the
shape of bundles, upright growth, or creeping, or
the life cycle (Day, 2006; Lane et al., 2019 and
Yilmaz, 2019). Misiha (1991) when studying
different mixtures of seeds of cool-season turf
grass concluded that the mixture consisting of
50% Festuca rubra var. Harld and 50% Lolium
perenne cv. Citadel gave the highest yield, plant
height after 120 days of sowing seeds, largest
plant density, and highest dry weight of cut crop
after 150 days, also this mixture gave the best
rate of coverage (spreading) and the longest
growth period.

The first thing that must be taken care of in
order to preserve the turf grass is irrigation, and
regular irrigation is preferred at all times. The
distribution, growth, and productivity of both
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cool-season and warm-season turf grass species
are significantly impacted by the availability of
water. (Nilsen & Orcutt, 1996). It's critical to
understand the water needs of different grass
species in order to spot grasses that can survive
with less water and to create effective irrigation
management techniques. (Fu et al., 2004).
Adamipour et al. (2017) demonstrated that the
reduction in intense irrigation resulted in a
decrease in chlorophyll contents, enzyme
activities, and fresh and dry weight of root and
shoot in their study on the effect of photoperiod
and irrigation regime on growth and
physiological indices of tall fescue (Festuca
arundinacea Schreb.).

In order to stimulate growth, aid in damage
repair, and enhance the color, uniformity, and
density of the grass for the pitch presentation,
fertilizers used for keeping turf grass provide a
range of crucial nutrients. The turf attributes of
color, vitality, root growth, and disease
resistance must be supported and maintained
through nitrogen (N) fertilization. In comparison
to a nitrogen-deficient turf, properly fertilized
turf grass can withstand moisture stress better, is
more disease resistant, and grows more rapidly
(roots and leaves) (Candogan et al. 2015).

Currently, there is very little published
literature available on the quantity of nitrogen or
irrigation needed to produce acceptable turf
grass quality (Busey, 2003). Therefore, research
must be conducted to provide accurate fertilizer
and irrigation recommendations so acceptable
turf grass quality can be maintained with a
minimum impact on the environment. Thus, the
objective of this research is to determine the
effects of irrigation time number and nitrogen
fertilizer levels on growth of turf grass mixture.

MATERIALS AND METHODS

This research was carried out in the nursery
of Malta, Dohuk governorate — lIrag, from the
period December 15, 2021 to May 15, 2022.
The purpose of the study was to ascertain the
impact of irrigation numbers per week and urea
fertilizer levels on the growth performance of
seed mixture turf grass. This research focused on
two main factors, the first is irrigation number

per week include (once a week, twice times a
week and three a weeks) and the second is urea
fertilizer (46% N) in four levels (0, 5, 10 and 15
g.m?) which is added twice a week. The first
fertilization was on 15/2/2022 and the second
fertilization was on 15/3/2022. The seeds of an
evergreen thyme mixture (Shadow Yellow
Jacket or Bio stimulator (EU) consist of some
cold season turf grass (21% Poa Pratensis, 39%
Festuca rubra and 40% Lolium perenne), was
sown in wooden boxes with size (length 1 m x
width 1 m x 40 cm) in 15/11/2021 after being
filled with media consisting of (loam: peat moss
1:1 as volume) which was treated with
fungicides before sowing of seeds. The
experiment was applied using factorial
randomized complete block design (RCBD) with
two factors (3x4) treatments in three
replications. Each replicate included 12 boxes
(36 boxes). The data were analyzed by using the
computer through the SAS program, and mean
comparison was done by Duncan’s Multiple
Range Test under 5% (SAS, 2013). The studied
measurements included coverage percentage
(%), mowing numbers, cumulative Length of
turf grass (cm), cumulative fresh weight (g),
cumulative dry weight of turf grass (g), root
depth (cm) and dry weight of roots (g)

RESULTS AND DISCUSSIONS
1- Coverage percentage (%0)

Results in Table (1) indicated that the
irrigation of this turf grass mixture once time in
week led to significant increase in cover percent
(75.37%) as compared with increasing number
of times to twice and three (63.84 and 63.76%),
respectively. As for urea fertilizer the addition of
5 and 10 g.m? caused significant increases in
coverage percentage (70.07 and 73.96%) as
compared with control and 10 g.m? The
interaction between irrigation times and fertilizer
levels had significant effect in this trait, the
highest percent of coverage (91.83%) was
obtained when turf grass irrigated once a week
and fertilized with 10 g.m™, while the minimum
percent of coverage (60.00 %) was obtained
when turf grass irrigated twice a week and
fertilized with 5 g.m?.
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Table( 1): -Effect of irrigation numbers and urea fertilizer levels on coverage percentage (%) of turf grass

mixture.
Irrigation. week™ Urea fertilizer g.m™ Irrigation effect
0 5 10 15
Once time 63.87 c 81.87b 91.83 a 63.90 d-f 75.37 a
Twice time 63.33 d-f 60.00 f 68.37 ¢ 63.67 d-f 63.84 b
Three time 63.37 d-f 68.33 c 61.67 ef 61.67 ef 63.76 b
Urea effect 63.52 b 70.07 a 73.96 a 63.08 b

Means with same letter for each factor and interaction are not significantly different at 5% level based on

Duncan's Multiple Range test.

2- Mowing numbers.

The results in Table (2) indicated that the
irrigation of turf grass mixture had a
considerable impact on the mowing number
where once irrigation in a week led significantly
to affect obtain higher mowing number to (2.56)
as compared with twice and three times (1.07
and 0.71), respectively. As for urea fertilizer the
addition of 10 g.m? caused significant

increasing in mowing number to (2.26) as
compared with control and other levels. The
interaction between irrigation times and fertilizer
levels significantly affect in this trait, the highest
number of mowing (5.13) was for between once
time of irrigation in week and fertilized with 10
g.m?, while the minimum number (0.47) was for
interaction between one time of irrigation in a
week and 10 g.m™ of urea fertilizer.

Table( 2): -Effect of irrigation numbers and urea fertilizer levels on mowing numbers of turf grass mixture.

Irrigation. week™

Urea fertilizer g.m™

Irrigation effect

0 5 10 15
Once time 1.07c 287 b 5.13 a 117c 2.56 a
Twice time 150c 0.87c 0.63c 127¢c 1.07b
Three time 0.47c 0.83¢c 1.00c 0.53¢ 0.71b
Urea effect 1.01b 152b 2.26 a 0.99b

3- Cumulative length of turf grass (cm)

Table (3) showed that there are significant
differences between times of irrigation number
per week in its effect on the cumulative length of
vegetative growth of turf mixture when turf
grass irrigated once a week gave the highest
length (11.51 cm). The results of fertilizer
showed that fertilizing with 5 g.m? gave the

largest length (11.43 cm) in comparison to other
levels and created significant positive changes in
root length. The interaction between once
irrigation in a week and 5 and 10 g.m? of
fertilizer gave the longest lengths (12.73 and
12.57 cm)  respectively, which  differ
significantly from other interactions.
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Table (3)-:Effect of irrigation numbers and urea fertilizer levels on cumulative length of turf grass
(cm) of turf grass mixture.

Irrigation. week™

Urea fertilizer g.m™

Irrigation effect

0 5 10 15
Once time 10.37¢c 12.73 a 12.57 a 10.37c 1151 a
Twice time 10.20 ¢ 10.17 ¢ 10.07 c 10.20 ¢ 10.54 b
Three time 10.27c 11.40b 10.27 ¢ 10.23 ¢ 10.16 b
Urea effect 10.28 ¢ 1143 a 10.97b 10.27 ¢
4- Cumulative fresh weight of vegetative fertilizer showed significant increase in

growth (g)

The data in Table (4) clarified that the
different variations in irrigation number per
week had a significant effect on cumulative fresh
weight of turf grass growth, the highest fresh
weight (12.05 g) was obtained from one
irrigation per week but the two and three
irrigations in a week gave the lowest values
(4.55 and 3.93 g) respectively. In addition, urea

vegetative fresh weight, the highest value (11.56
g) was for turf grass fertilized with 10 g.m™. The
values of the interaction of irrigating times and
fertilizer levels had a significant effect where the
once irrigation in week and 10 g.m? of urea
fertilizer significantly gave the highest value of
vegetative growth fresh weight (23.50 g) which
differed significantly with the other interactions.

Table (4):- Effect of irrigation numbers and urea fertilizer levels on cumulative fresh weight (g) of
turf grass mixture.

Irrigation. week™

Urea fertilizer g.m”

Irrigation effect

0 5 10 15
Once time 4.07 d-f 13.37b 2350 a 7.27 c-e 12.05a
Twice time 3.93 d-f 2.60 d-f 7.57 cd 1.63f 455b
Three time 3.00 d-f 9.50 bc 3.60 d-f 2.10 ef 3.93b
Urea effect 3.67c 8.49b 11.56 a 3.67c

5- Cumulative dry weight of vegetative
growth (g)

According to Table (5) findings, the once-
weekly irrigation produced the maximum dry
weight (2.63 g), which was significantly higher
than the results from other irrigation schedules.
We found a sizable difference in fertilizer levels
in the dry weight of vegetative growth. The
highest weight (2.60 g) was for 10 g.m whereas

the lowest weight (0.83 g) was for non-fertilize
turf grass. In addition, the dual interaction
between irrigation and fertilizer showed a
significant effect on this character and the
fertilized turf that was irrigated once a week
with 10 g.m™? gave the greatest weight (5.07 g)
compared to the least values (0.10 g) for three
times irrigation and fertilized with 15 g.m™.

Table (5)-:Effect of irrigation numbers and urea fertilizer levels on cumulative dry weight of
vegetative growth (g) of turf grass mixture

Irrigation. week™

Urea fertilizer g.m™

Irrigation effect

0 5 10 15
Once time 1.17 c-e 2.63b 5.07 a 1.65 b-d 2.63a
Twice time 0.93 c-e 1.03 c-e 1.93 bc 117 c-e 1.27b
Three time 0.40 de 117 c-e 0.80 c-e 0.10e 0.62c
Urea effect 0.83c 161b 2.60 a 0.97 bc
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6- Root depth (cm)

The data regarding root depths are presented
in Table (6). The depth of roots was significantly
affected by the number of irrigation per week,
the highest value (11.67 cm) of root depth was
recorded for one irrigation, followed by two and
three irrigation (10.58 and 1041 cm)

respectively. The highest mean of root depth
(11.51 and 11.23 cm) was for 5 and 10 g.m? of
urea fertilizer respectively. As for dual
interaction noted that the highest depth (13.27
cm) was for turf grass irrigated once time in
week and fertilized with 10 g.m™.

Table(6): -Effect of irrigation numbers and urea fertilizer levels on root depth (cm) of turf grass
mixture.

Irrigation. week™

Urea fertilizer g.m™

Irrigation effect

0 5 10 15
Once time 2.00 a-c 3.00 ab 3.33a 2.00 a-c 2.58 a
Twice time 2.00 a-c 2.67 a-c 1.33¢c 1.67 bc 191b
Three time 2.00 a-c 2.00 a-c 1.33¢ 1.67 bc 1.75b
Urea effect 2.00 ab 256 a 2.00 ab 1.78b

7- Dry weight of roots (g)

Results in Table 7 showed that once irrigation
per week lead to obtain the highest dry weight of
roots (2.58 g) which differed significantly when
compared with other numbers of irrigation per
week. The

varied urea fertilizer dosages showed a
substantial difference in the dry weight of roots,
the highest weight (2.56 g) was for 5 g.m?
which did not differ significantly with 0 and 10
g.m? while the lowest weight (1.78 g) was for
15 g.m™ The dual interaction between irrigation
number and fertilizer levels showed significant
effect on this character, and fertilized turf grass
that was irrigated once a week and fertilized
with 10 g.m™ gave the highest weight (3.33 g)
compared to the other interactions.

It can be shown in the final results of this
research that the three levels of irrigation
significantly affected on all studied trait, the
irrigation of turf grass seeds mixture at once a
week as in tables (1 to 7) showed a significant
increase in most studied characters like coverage
percentage, mowing number, cumulative length
of vegetative growth, cumulative fresh and dry
weight of turf grass clipping yield, root depth
and root dry weight and was superior to those
irrigated twice and three times in week, this
results agree with what Mc Groary et al. (2009)
determined in their examination of the impact of
irrigation and nitrogen on the colour, growth,
and quality of St. Augustine that the low
irrigation regime may be a more appropriate
regime out of the low and high regimes for

conserving water while maintaining acceptable
turf grass quality and color. Festuca L., Poa L.,
Agrostis L. and Lolium L. are examples of
common cool-season turf grasses found on
lawns, sports fields, parks, grounds, golf courses,
and along roadways. The species of cool-season
turf grasses vary in their water consumers, tall
fescue (Festuca arundinacea Schreb.), creeping
bentgrass (Agrostis stolonifera L.), and annual
bluegrass (Poa annua L.) are considered to be
the highest water users, whereas hard fescue
(Festuca longifolia Thuill.), Chewing’s fescue
(Festuca rubra L. ssp. commutata Gaud.), and
creeping red fescue (Festuca rubra L. ssp. rubra)
are the lowest water users (Beard, 1989). Da
Costa and Huang (2006) in New Jersey
compared water use among three bent grass
species and found that velvet bentgrass (Agrostis
canina L.) used less water than creeping bent
grass and colonial bentgrass (Agrostis capillaries
L.). Water loss through shoot transpiration and
soil evaporation, as well as water intake from the
soil via the root system, all have an impact on
how much water is used by the turf grass
canopy. Therefore, changes in shoot and root
features, such as canopy design or leaf
orientation, tiller or shoot density, growth habit,
rooting depth, and root density, among turfgrass
species, are related to variations in water-use
rates (Beard 1973; Huang and Fry 1999). Turf
grass canopy when compared to grasses with an
upright growth pattern, those with a prostrate
shoot development style often consume less
water (Kim and Beard 1988). Due to the



Journal of University of Duhok., Vol. 26, No.1 (Agri. and Vet. Sciences), Pp 216-223, 2023

increased leaf area from which transpiration
occurs, turf grass with a quick vertical shoot
extension rate typically has higher water use
rates than slower growing or dwarf-type grasses.
(Shearman and Beard 1973; Kim and Beard
1988). Spatial changes in water supply have a
significant impact on how roots are distributed.
In a soil profile, roots typically grow or spread
out in confined wet zones. For instance, plants
establish large, shallow root systems when the
soil surface is consistently kept moist due to
regular irrigation or rainfall. Periodically
allowing a soil surface to dry out improves the
amount of roots that can grow in the lower,
water-rich layers. The ability of roots to follow
moisture into deeper levels of the soil profile
influences a plant's ability to survive or escape
short and long periods of drought. This root
response has been documented in several turf
grass species. Faster root elongation under
drying conditions may be related to the
development of a deep root system. Faster root
development into deeper soil profiles, however,
may be harmful to plants due to rapid water
depletion when limited soil water is held there.
(Huang et al., 1997 and Huang 1999).

Urea fertilizer levels (nitrogen fertilizer) had
a considerable impact on the majority of
characteristics. as shown in Tables (1to 7)
indicated that fertilizer of turf grass mixture
plants with both levels 5 and 10 g.m™ of urea
fertilizer had a significant effect in coverage
percentage, root depth, where 5 g.m.? level
caused significant increase in cumulative Length
of turf grass and root dry weight and 10 g.m™
level of urea fertilizer significantly increase in
mowing number, cumulative fresh and dry
weight of vegetative growth were significantly
superior to non-fertilized and this fertilized with
high level 15 g.m™ These findings are
consistent with those reported by Anderson
(2005) who mentioned that nitrogen at a
concentration of 12.5 -15% the dry weight of the
vegetative and root system in five types of turf
grasses as to compared with less concentrations.
And Raslan (1974) demonstrated that the
presence of nitrogen fertilizer causes the plant to
create auxin, which promotes cell division and
elongation. Turner (2003) revealed that turf
grass of outstanding quality may be produced
without the issue of leaching using fertilizers
containing ready-made or soluble nitrogen in the
form of (NH4), such as urea, sulphate, or
ammonium chloride nitrate. The results can be
generally attributed to nitrogen fertilization's

significant ~ contribution  to  turf  grass
development and response, as well as its
significance in producing a robust and dense turf
grass by promoting and increasing vegetative
growth. In order to stimulate growth, aid in
damage repair, and enhance the color,
consistency, and density of the grass for the
pitch presentation, fertilizers are utilized to
maintain turf grass. Supporting and sustaining
grass attributes including color, vigor, root
growth, and disease resistance depend on
nitrogen (N) fertilizer during the growing
season, a balanced fertilization regimen based on
regular, light applications of nitrogen (Glab et
al. 2020).

As for interactions between two factors as in
tables (1-7), the highest significant values for
most characteristics were found when turf grass
irrigated once times in week and fertilized with
10 g.m of urea fertilizer as compared with other
interactions. Irrigation and N are essential
components of producing quality turf grass
(Beard, 1973). At the appropriate rates, N and
irrigation have shown to improve turf grass
color, quality, vegetative and root growth along
with many additional benefits. However, excess
N and irrigation rates to turf grass can
potentially increase NO3-N leaching and
degrade water quality (Snyder et al., 1984; Hull
and Liu, 2005).

CONCLUSIONS

This research concluded that the once
irrigation number in week had a significant
effect on all studied traits like coverage
percentage, mowing number, cumulative length
of vegetative growth, total fresh and dry weight
of clipping turf grass, root depth, root dry
weight, and was superior to those irrigated twice
and three times in week. The fertilizer of turf
grass mixture plants with both levels 10 and 5
g.m? of urea fertilizer had a significant effect in
coverage percentage, root depth, where the 5
g.m.” level caused significant increase in
cumulative length of turf grass and root dry
weight and 10 g.m™ level of urea fertilizer
significantly  increased mowing  number,
cumulative weight of both fresh and dry
vegetative growth which was significantly
superior to non- fertlllzed and this fertilized with
high level 15 g.m™. As for interaction the
highest  significant  values  for  most
characteristics were found when turf grass
|rr|gated once times in week and fertilized with
10 g.m™ of urea fertilizer as compared with other
interactions.
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