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This research was conducted to investigate the effect of planting densities on
some morphophysiological characteristics of sports turfgrass under low water
stress conditions. The experiment was carried out in the form of split plots,
based on a randomized complete block design with three replications.
Treatments included low water stress at three levels of 90 (control), 60 and
30% of field capacity (FC), and planting density of 20, 30, and 40 g seed/m>.
Seeds were planted according to the desired densities in plots measuring 2x3
m?. Two months after planting, low water stress was applied for three weeks.
The results showed that the treatments had a significant effect on the evaluated
traits. The highest fresh and dry weight of the aerial part, leaf length, and total
chlorophyll content was observed in 90% FC and the density of 20 g seed/m?
treatment. The highest root fresh and dry weight, root volume, and total
carbohydrates were obtained in 30% FC and density of 20 g seed/m? treatment.
Moreover, the highest proline content was in 30% FC and density of 40 g
seed/m? treatment. According to the results, the planting density of 20 g
seed/m? and 90% FC had a more favorable effect on the vegetative and
physiological indicators of sport turfgrass.
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EXTENDED ABSTRACT

Introduction

The grass is one of the primary and necessary
elements of green cover in most gardens and parks
and the field of green space designs. In the current
situation, one of the main problems in maintaining
lawns and developing green space is the need for
more available water sources and the workforce
cost for daily irrigation. Low water stress reduces
the photosynthetic capacity by decreasing the
synthesis of ribulose biphosphate enzyme,
reducing the activity of Rubisco, and preventing
plant growth by closing the stomata. It also causes
an increase in reactive oxygen species and as a
result, the occurrence of oxidative stress in the
plant, which leads to the damage of proteins,
lipids, carbohydrates, and nucleic acids. Plant
density is a critical factor affecting the quantity
and quality of plants. The optimal seed planting
density per unit area is essential to balance plant
and soil moisture. Increasing the plant density too
much causes the soil moisture to be drained and as
a result, the plant faces a lack of water and its
performance decreases. As a result, the desired
density per unit area in addition to the optimal use
of environmental resources such as air, light, and
soil to the extent, can also reduce the harmful
effects of drought stress. This research was carried
out to determine the appropriate planting density
to improve sports turfgrass's growth indicators
and physiological characteristics under water
stress conditions.

Material and Methods
To investigate the effect of planting density (20,
30 and 40 g Seed/m?) and low water stress (90

(control), 30 and 60% field capacity) on growth
indicators and physiological characteristics of
sport turfgrass. The split plots experiment was
carried out as a randomized complete block design
with three replications. The seeds were sown in
April in plots measuring 3x2 m?, and irrigation
was done regularly until they were fully
established. After about two months, the stress
treatments were applied for three weeks by weight
method. To determine field capacity, first, some
of the pots were randomly selected, saturated with
water, and left for the water to drain out from the
bottom. The weight of each pot was measured
regularly until a stable value was reached. Then,
the soil samples were removed to record their
fresh weight (WW) and dry weight (DW) after
placing them in an oven at 72°C for 24 hours.
Thus, the FC value was obtained: FC= (WW-
DW/DW) x 100. The traits include the fresh and
dry weight of the aerial part and root, root volume,
leaf length, total chlorophyll, total carbohydrate
and proline were measured.

Results

The results showed that the highest fresh and dry
weight of the aerial parts in the treatment of 90%
field capacity (control) and the density of 20 g
Seed/m? (3.75-4.6 g) and the lowest fresh and dry
weight of the aerial parts was obtained in 30%
field capacity and density g Seed/m* 40 (2.8-2.18
g) treatment. The highest fresh and dry weight of
the root was also in the treatment of 30% field
capacity and density of 20 g Seed/m? (1.70-1/86
g) and the lowest fresh and dry weight of the root
was in 90% field capacity and density of 40 g
Seed/m? (0.76-0.70 g) treatment.

Table 1 The effect of low water stress and planting density on growth indicators of sport turfgrass

. Root Leaf
Field Capacity (%) Plagt dg‘/‘sﬁy (g SEW SDW RFW RDW Volume Length
eed /m?) (g (8) (g (8) (ml) (mm)
20 4.6* 3.75% 0.93f 0.84f 7.94 7.7%
90 (Control) 30 4.3b 3.58P 0.90f 0.82f 7.94 7.5%
40 4.2¢ 3.42¢ 0.76¢ 0.70¢ 7.7¢ 6.9°
20 4.1¢ 3.214 1.63% 1.52° 8.6° 6.8%¢
60 30 3.84 3.15¢ 1.36¢ 1.23¢ 8.3¢ 6.3¢
40 3.4¢ 3.11¢ 0.96¢ 0.87¢ 7.94 6.7%
20 3.4¢ 2.85° 1.86% 1.70? 8.8% 6.5¢
30 30 3.1f 2.52g 1.43% 1.30¢ 8.4b¢ 6.1¢
40 2.8¢ 2.18" 1.06¢ 0.90¢ 8.04 5.6°

The same letters indicate no significant difference at the level of P<0.05; SFW: Shoot fresh weigth, SDW: Shoot dry weight,

RFW: Root fresh weight; RDW: Root dry weight
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The maximum leaf length was also (7.7 mm) in
the treatment of 90% field capacity and density of
20 g Seed/m? which was not significantly
different from the treatment of 90% field capacity
and density of 30 g Seed/m?, and the lowest leaf
length (5.6 mm) was in 30% field capacity and
40g seed/m? treatment (Table 1). The highest total
chlorophyll with 18.8 mg/g FW was in the
treatment of 90% field capacity and density of 20
g Seed/m? and the lowest with 16.5 mg/g FW was
in the treatment of 30% field capacity and density
of 20 g Seed/m?, the treatment of 30% field
capacity and density of 30 g Seed/m? had no
significant difference. In addition, the highest
total carbohydrate (1.2 mg/g FW) was in the
treatment of 30% field capacity and density of 20
g Seed/m? and the lowest (0.75 mg/g FW) was
obtained in the treatment 90% field capacity and
the density of 40 g seed/m?. The highest and
lowest proline content was obtained with 0.76 and
0.52 mg/g FW, respectively, in the treatment of
30% field capacity and 40 g Seed/m?* density and
90% field capacity treatment and 20 g Seed/m?
density (Fig. 1).
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Fig. 1 The effect of low water stress and planting
density on: a) total chlorophyll, b) carbohydrate and
c)proline content of sport turfgrass

Conclusions

According to the importance of the issue of
dehydration and the selection of appropriate
planting density, increasing the low water stress
and planting density caused a decrease in
morphophysiological and biochemical traits in
sports grass. Thus, the planting density of 20 g
Seed/m? and irrigation at the level of 90% field
capacity had a favorable effect on the vegetative
and physiological indicators of sports turfgrass.

Data Availability
The data obtained from the experiments in this
study are presented in the paper.
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Table 2 The effect of low water stress and planting density on growth indicators of sport turfgrass

Shoot

Shoot Root Root

. Root Leaf
Field capacity (%) (g Plant de? sity fre':sh d'ry fr?Sh d.ry volume  length
Seed /m*) weight weight weight weight (ml) (mm)

(2 (2 €3] (2

20 4.6* 3.75% 0.93f 0.84f 7.9¢4 7.7%

90 (Control) 30 4.3b 3.58P 0.90f 0.82f 7.9¢4 7.5%

40 4.2¢ 3.42¢ 0.76¢ 0.70¢ 7.7¢ 6.9°

20 4.1¢ 3.21¢ 1.63° 1.52% 8.6 6.8%

60 30 3.8¢ 3.15¢ 1.36¢ 1.234 8.3¢ 6.34

40 3.4¢ 3.11¢ 0.96¢ 0.87¢ 7.94 6.7%

20 3.4¢ 2.85f 1.86* 1.70? 8.82 6.5¢

30 30 3.1f 2.52¢g 1.43b 1.30¢ 8.4 6.14

40 2.8¢ 2.18" 1.064 0.90¢ 8.0¢ 5.6°

ol PLO0S mhass o jlo gine BB pae [ Silo LSy By >
Segi Joe S alerd 5 (o b Sloogas -V Jou
Table 3 Physicochemical characteristics of research soil

Soil Clay Silt Sand O;grizf Nitrogen phosphorus  Potassium  pH EC
Texture (%) (%)  (0) %) %) (ppm) (ppm) (1:1) (dS/m)

Loam 16 40 44 0.75 0.1 14.4 198.4 7.36 1.33
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Fig. 2 The effect of low water stress and planting
density on total carbohydrate content of sport
turfgrass
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Fig. 1 The effect of low water stress and planting
density on total chlorophyll content of sport turfgrass
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