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Abstract

This study was carried out from 15 March 2013 to 15 October 2013. The aim
was to study the effect of five concentrations (0, 50, 100, 200 and 400 mg.I™
) of gibberellic acid (GAsz) on the germination and growth performance of
four turf grass seeds genera including Bermuda grass (Cynodon dactylon L.
var. cd4), Tall fescue grass (Festuca arrundaceae L. var. Barleroy),
Kentucky blue grass (Poa pratensis L. var. Baron) and Perennial Rye grass
(Lolium perenne L. var. Barlennium). Hence, two factorial experiments were
conducted by using the Completely Randomized Block Design. The results
were summarized as an increased GA; concentration to 400 mg.I? caused
significant increase in all the studied characteristics in this experiment,
(germination percentage 63.72%, plant height 5.99 cm, number of tillers
6.25, fresh and dry weight of vegetative growth 6.46 and 2.61 g, fresh and
dry weight of roots 3.24 and 1.66 g respectively) in comparison with other
concentrations. Rye grass seeds were superior significantly to others genera
in all the studied characteristics except in number of tillers which Bermuda

grass (7.29) was significantly superior to other turf grass genera.

Keyword: GA; concentrations, Turf grass seeds genera.
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Introduction

Turf grasses are the main element
of landscape art. They are defined

as any grass that can be cut and

made up thick vegetation that
cover the soil surface or those
spaces which are planted by a

group of adjacent and convergent
herbal When
creeping branches grow profusely

plants. cutting its
to cover the distance between the

cultured plants and its growth
attractive
carpet (2). It
occupied about 70-80% of the land
and 9)
Christian. Western civilization may

the their

when integration gives

form as green

area in gardens ( 7

adapt wild grass for

characteristics and this adaptation

returned to eighteenth century (5).

Turf and turf grasses are also
fundamental agents for
safeguarding the environment by
different techniques, like
controlling erosion in roadsides,
rivers, grazing lands and
problematic agricultural areas (20).

Most of the plants that used for

planting as turf grass followed
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Gramineae family which differs in
being annual or creeping perennial
The
production of turf grass is one of

and other characters.

the most important  economic
sectors for some countries like
America, British and Netherlands

(2,616 and 21)

Gibberellic Acid (GA3) is the most

important growth regulator, which

breaks seed dormancy, promotes

germination, internodal length,

hypocotyls growth and cell
and
GA;

stimulates hydrolytic enzymes that

division in cambial zone

increases the size of leaves.
are needed for the degradation of

the radicle

by
elongation
(15).

However, the stimulating effects of

the cells surrounding

and thus speeds germination

promoting
growth

seedling

of cereal seeds

GA3; on seed germination are not
similar in all crop species(4). The
objective  of this study was
investigate the effect of different
concentrations acid
(GAs)

seedling growth of different turf

of gibberellic

on the germination and

grass genera in order to accelerate
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the seed germination and improve

Materials and Methods

The experiment
from the period
1\06\2013. The
conducted to study the effect of

was performed
15\03\2013

experiment

to
was
five concentrations of gibberellic
acid (GA3z) 0, 50, 100, 200 and 400
mg.L™" (the seeds were soaked for
24 hours) on the germination and
growth performance of four turf
grass seeds genera: Bermuda grass
cd4),

(Festuca

(Cynodon dactylon L.
Tall

arrundaceae L.

var.
fescue grass
var.  Barleroy),
(Poa

and

Kentucky blue grass

pratensis L. var. Baron)

Perennial Rye grass  (Lolium

perenne L. var. Barlennium). Pots
with diameter of 15cm were filled
with media and then seeds were
sown at rate of 50 seeds. Pots™. A
factorial  experiment  with  two
(5%4) was

Completely

factors conducted by

Randomized Block
Each

replicated three times with one pot

Design. treatment  was

for each replicate.

Measurements
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their growth.

2.1. (%).
Which was calculated as follows

Germination percentage
(the number of germinating seeds\
number of seeds planted (total) x
100) by Yang et al. (24).

2.2.  Germination rate  (days).
Calculated as follows Mohammed

(12):

AlL*T1+A2*T2 .. . AXTX

A=

seedling in day.

number of germination

T= number of day from beginning
of the experiment

2.3. Plant height (cm).
2.4. Number of tillers \ plant.

2.5. The fresh weight of vegetative
growth (g. pot™)

2.6. The dry weight of vegetative
(0. Dried
temperature of 70 °C for 48 hours.

growth pot™) at
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2.7. The fresh weight of roots (g) \
pot.

2.8. The dry weight of roots (g) \
pot. After taking the weight of the

fresh roots then were put in the

oven for 48 h at 70 °C, lastly
weight them by using sensible
balance as it has been mentioned

by Al-Sahaf (3).
Results and Discussions
Germination Percentage (%):

The data in Table 1 showed that
the soaking of seeds in GA; with
different to

concentrations leads

increasing the germination
percentage and the highest value
(63.72) and (63.22%) was found in
seeds that soaked in 400 and 100
mg.l* of GA; respectively, while
the (58.94%) was

found in untreated seeds (control).

lowest value
In addition, the seeds of Rye grass
genera showed significant increase
in

(76.18%)

including

germination
than

percentage
other genera
(57.11%),

(56.58%)

Bermuda

Kentucky  blue and

229

interaction
turf

Fescue
of GA;
grass genera seeds shows that the

(56.22%). The
concentrations and
soaking of Rye seeds with 100
mg.l* of GA; gave the highest
germination value
(82.44%),

seeds in 50 mg.L™ of GA; gave the

percentage

whereas soaking Fescue

lowest percentage (46.89%).
Germination Rate (Days):

The data in Table 2 refers that the
germination rate of different turf

grass genera seeds was
significantly affected by different
of GAs;, the high
of GA; 100, 200
and 400 mg.I" accelerates seeds
germination which require (16.72,

16.94 and 16.86 days) respectively

concentrations

concentrations

which significantly differed from
low concentration 50 mg.l* and
control which delayed germination
of seeds to (18.11 and 18.18days)
respectively. But for genera seeds
the faster

germination was

obtained in Rye genera seeds
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Table (1). Effect of different concentrations of GA; on the
Germination percentage (%) of turf grasses genera seeds.
Turf grass Genera
CAs GAs3 conc.
eone. k Mean
(mg.I") Bermuda Fescue Kentucky Rye
blue
54.00 54.44 54.22 73.11 58.94
0
f F f b C
62.44 46.89 54.22 76.00 59.89
50
cd g f b Bc
55.78 54.22 60.44 82.44 63.22
100
ef f cd a A
58.22 62.44 54.00 72.67 61.83
200
d-f cd f b Ab
55.11 63.11 60.00 76.67 63.72
400
f c c-e b A
Turf
grass 57.11 56.22 56.58 76.18
genera | b b a
mean

Means with same letter for each factor and interaction are not significantly

different at 5% level based on Duncan's Multiple Range test
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Table (2). Effect of different concentrations of GA; on the Germination

Rate (Day) of turf grasses genera seeds.

Turf grass Genera

GAs C(?{] ¢ GA; conc. Mean
(mg.I™) Kentucky
Bermuda Fescue Rye
blue
19.24 20.30 18.29 14.90 18.18
0
b-e Bc d-g j A
20.49 18.79 17.41 15.73 18.11
50
b b-f f-h ij A
18.86 17.20 16.76 14.06 16.72
100
b-f Gh g-i i B
20.01 17.62 14.86 15.29 16.94
200
b-d e-g J ij B
18.70 22.33 15.24 11.15 16.86
400
c-f A Ij k B
Turf grass 19.46 19.25 16.51 14.23
genera
mean a A B Cc

Means with same letter for each factor and interaction are not significantly different at

5% level based on Duncan's Multiple Range test
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(14.23 days) and followed with
Kentucky blue genera (16.51 days)
then and Bermuda
(19.25 19.46

respectively. dual

and Fescue
and
The

interaction between GA;

genera  seeds

days)
and turf
seeds showed that

grass genera

soaking Rye seeds in 400 mg.I" of

GA; lead to decrease time
required for germination
(11.15days) which was

significantly superior than all other

interactions
Plant height (cm):

The results in Table 3 show that
the highest
GA3400 mg.I" obtained the highest
(5.99 cm) which differed
with

the

concentration of

plants

significantly as  compared

other  concentration  except

control. A significant variation in
height

among different turf grass genera.

plant was also noticed
The highest plant (7.07 cm) was
in
the

recorded Rye grass

height

genera,
(2.36

Bermuda

whereas lowest

obtained in

The

cm) was

grass  genera. interaction

232

between GA; concentrations and
turf genera showed  significant
effect on this character and

growing of untreated Rye genera
plants with GA; the best
height (9.23
with the least values for Bermuda
different

gave

cm) in comparison

grass plants at

concentrations of GAs.
Number of tillers per plant:

It can be seen from Table 4 that the

tillers number increased

significantly with increasing GA3
concentrations, the highest number
of tillers (6.25) was recorded for
400 mgl* the
numbers (5.58) for untreated seeds.
A
number

different

while least

significant variation in tillers

was also noticed among
The

recorded

turf  grass
(7.29) was

in Bermuda grass whereas,

genera.
high number
while
the least numbers (5.31) was for

Fescue grass. The interaction of
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Table (3). Effect of different concentrations of GA3 on the Plant
height (cm) of turf grasses genera.

Turf grass Genera
GA3
conc. . GA; conc. Mean
(Mg.I") | Bermuda Fescue | foenucky Rye
blue
2.18 5.19 6.67 9.23 5.81
0
g e c-d A Ab
2.37 5.89 6.67 7.26 5.54
50
g de Cd Bc C
3.34 5.67 5.57 6.68 5.31
100
f e E Cd C
1.97 6.99 6.49 5.26 5.18
200
g c Cd E C
1.97 7.12 7.98 6.91 5.99
400
g c B C A
Turf
grass 2.36 6.17 6.67 | 7.07
genera q c B A
mean

Means with same letter for each factor and interaction are not significantly

different at 5% level based on Duncan's Multiple Range test
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Table (4). Effect of different concentrations of GA; on the tillers number

per plant of turf grasses genera.

Turf grass Genera

GAs con_f. GA; conc. Mean
(mg.I") Kentucky
Bermuda Fescue Rye
blue

6.67 6.00 3.67 6.00 5.58
0

Bc c-e G c-e C

7.56 4.67 4.56 6.44 5.81
50

Ab fg Fg Cd a-c

8.33 5.44 4.67 6.22 6.17
100

A d-f Fg Cd ab

7.78 5.44 3.78 5.78 5.69
200

A d-f G c-e bc

6.11 5.00 5.78 8.11 6.25
400

Cd ef c-e A a
Turf  grass | 7.29 5.31 4.49 6.51

genera
mean A C D B

Means with same letter for each factor and interaction are not significantly

different at 5% level based on Duncan's Multiple Range test
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Table (5). Effect of different concentrations of GA; on Fresh weight
of vegetative growth (g) of turf grasses genera.

Turf grass Genera

GAs con_f. GA; conc. Mean
(mg.I") Kentucky
Bermuda Fescue Rye
blue
6.49 4.39 4.40 7.02 5.57
0
de ij lj Bc c
5.06 4.08 4.55 7.02 5.18
50
h j I Bc d
5.92 5.52 4.27 7.33 5.76
100
fg g lj B bc
6.31 5.92 4.96 6.23 5.86
200
ef fg H Ef b
6.73 5.77 4.20 9.14 6.46
400
cd g ij A a
Turf  grass | 6.10 5.14 4.47 7.35
genera
mean | b c d A

Means with same letter for each factor and interaction are not significantly

different at 5% level based on Duncan's Multiple Range test
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GA; concentrations and turf grass
genera, results showed that soaking

of Bermuda grass seeds in 100
mg.l* of GA; gave the highest
number  of  tillers (8.33) in
comparison with the lowest
number (3.67) for  untreated
Kentucky blue grass seeds.

Fresh weight of vegetative

growth(g.pot™):

The data in Table 5 clarified that
the different concentrations of GA3
had a significant effect on fresh
weight of turf grass growth, the
fresh weight was increased with
increasing of GAj3 concentrations
the highest weight (6.46 @) was
obtained that
soaked in 400 mg.l' GA; but the

control and 50 mg.l" treatments

from seeds were

gave the lowest values (5.18 and
557 9)
the

respectively. In addition,

Rye grass genera showed

significant increase in vegetative
(735 Q)

significantly  with

fresh which
differed

turf grass genera. The values of

weight

other

interaction of turf grass genera and

GA; pointed that the soaking seeds
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of Rye grass in 400 mg.I" of GA;
gave significantly the highest value
(9.14 g) as compared with the other

interactions.

Dry weight of vegetative growth

(9. pot™):

The in Table 6
that high concentration of GA; 400

results indicated

mg.I* lead to obtain the highest
dry weight (2.61 g) which differed

significantly compared to other
concentration and  control. A
significant variation in dry weight

of vegetative growth was noticed

among the different turf grass
genera. The highest weight 2.82 g
was for Rye grass genera whereas
the lowest weight (1.56 g) was for
Kentucky blue grass. In addition,
the dual interaction between GAj

concentrations and  turf  genera

showed significant effect on this
character and the soaking of Rye
genera seeds in 400 mg.l! GAs
gave the greatest weight (4.60 Q)
compared to the least values (1.39
g) for Kentucky blue grass seeds
that in the

soaked same

concentration of GAs.
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Table (6). Effect of different concentrations of GA; on the dry weight of
vegetative growth (g) of turf grasses genera.

Turf grass Genera

Az conc.
1 GA; conc. Means
(mg.I") Kentucky
Bermuda Fescue Rye
blue
2.30 1.36 1.53 2.98 2.04
0
b-d e de B B
1.86 1.63 1.55 2.35 1.85
50
c-e de de b-d B
2.06 1.74 1.53 2.00 1.83
100
c-e de de c-e B
2.13 2.01 1.78 2.16 2.02
200
c-e c-e de c-e B
2.68 1.76 1.39 4.60 2.61
400
bc de e A A
Turf  grass | 591 1.70 1.56 2.82
genera
means | P ¢ ¢ A
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Means with same letter for each factor and interaction are not significantly

different at 5% level based on Duncan's Multiple Range test

Fresh weight of roots (g. pot™):

The data
that the GA; concentrations had a
effect

in Table 7 demonstrated

significant on root fresh

weight and the soaking seeds in
400 and 100 mg.I* of GA;3 showed
significantly the highest root fresh
(3.24 322 Q)

respectively while the lowest fresh

weight and
weight (2.52 g) was for untreated
seeds. In addition, the Rye grass

genera showed significantly

highest roots fresh weight (5.509)

which differed significantly with

other turf grass genera which
decreased to (1.57g) in Kentucky
blue grass roots. The values of

interaction of turf grass genera and
GA; pointed that soaking seeds of
Rye grass in 400 mg.l™ of GA;
gave significantly the highest value
(6.01g) as compared with the other

interactions.
Dry weight of roots (g. pot™):

Results in Table 8 indicated that
the high concentration of GA; 400
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mg.L? lead to the highest dry
weight of roots (1.66g) which
differed significantly when
compared with other

concentrations exceptl00 mg.I" of
GAs. A significant variation in dry
weight of roots was noticed among
the different turf grass genera. The

highest weight (2.94 ¢g) was for

Rye grass genera Wwhereas the
lowest weight (0.80g) was for
Kentucky Dblue grass. The dual
interaction between GA;
concentrations and turf  genera
showed significant effect on this
character and soaking of Rye

genera seeds in 100 mg.lt GA;
gave the highest weight (3.39 (@)
compared to the least values (0.48
that

g) for seeds

soaked in the 50 mg.I™ of GAs.

Fescue grass

As for GAsz concentrations effects
in this experiment the results show
that the soaking of turf grass
genera seeds in high concentrations

of GA; specially 400 mg.I™ was
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Table (7). Effect of different concentrations of GA3 on the fresh weight of

turf grasses genera roots (g).

Turf grass Genera

GA3; conc. GA M
-1 Kentuck 3 conc. viean
(mg.I") Bermuda Fescue Y Rye
blue
1.96 1.88 1.36 4.87 2.52
0
g gh lj c c
1.54 1.10 1.99 5.66 2.57
50
i i G b c
2.16 3.16 1.33 6.24 3.22
100
g e ij a a
3.54 1.94 1.64 4.73 2.96
200
d gh hi c b
2.50 2.89 1.56 6.01 3.24
400
f e i a a
Turf grass | 5 34 2.19 1.57 5.50
genera
mean b c d a

Means with same letter for each factor and interaction are not significantly

different

at

5%

level

based

on

239

Duncan's

Multiple

Range

test
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Table (8). Effect of different concentrations of GA3 Dry weight of roots (g) of

turf grasses genera roots (g).

Turf grass Genera

As con_(l:. GA; conc. Mean
(mg.I") Kentucky
Bermuda Fescue Rye
blue
1.01 0.97 0.74 3.27 1.50
0
h hi j Ab B
0.80 0.48 1.12 2.64 1.26
50
ij k gh C D
1.12 1.41 0.60 3.39 1.63
100
gh f ik A A
1.70 0.78 0.78 2.28 1.39
200
e ij ij D C
1.29 1.44 0.78 3.13 1.66
400
fg f ij B A
Turf  grass 1.19 1.02 0.80 2.94
genera
mean b C d A

Means with same letter for each factor and interaction are not significantly

different at 5% level based on Duncan's Multiple Range test
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significantly superior to the other

and leads to

studied

concentrations

increase  all characters.
These

relation to the effects of GA3 on

results are discussed in

the plants and tissues, and it is

suggested that the responses are
explicable in terms of mobilization
of food

treatments with growth substances

reserves. Pre-sowing seed
such as GA3 have been found to

improve the seedling growth of
Seed
seedling growth

to be

many species (17 and 18).
germination and

are known regulated by
exogenous hormones (10 and 22).
GA; plays an important role in the
germination process (14) through a
multiple regulatory mechanism (8).

The obtained results indicated that

high concentrations  of  GAj
increase the germination
percentage, reduced the
germination  duration and then
increase the agricultural value of
seeds where  Mohammad (12)
showed that the GA3 breaks seed
dormancy, promotes germination,
and cause the formation of
proteins, decomposing specialized
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enzymes and their role in the

activation of genes and so induce

germination process and
accelerated the germination,
seedling emergence and the

increase of vegetative growth. Also
Rood et al. (15) referred that the
GA; is the most important growth
breaks  seed

regulator,  which

dormancy, promotes germination,

intermodal length, hypocotyls
growth and cell division in cambial
the size of

hydrolytic

zone and increases
GA
enzymes that are needed for the

the

leaves. stimulates

cells
thus

of
the

degradation

surrounding radical and

speeds germination by promoting
of

treatment also

seedling  elongation
GA;

resulted a significant

growth
cereal seeds.
increase in
plant height and this was in line
with Patel et al. (13) who indicated
that the role of GAsz in increasing

plant height is through stimulating

cell division and elongation in
growth region (zone) where are
concentrated in the lower part of

leaves, and these regions contains

intercalary meristem which leads
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to cell elongation, which works to
help the synthesis and formation of
and  works

a-amylase  enzyme

mainly to convert starch into
reduced sugars, which lead to the
rise of osmotic pressure in plant
cells and then increase in the entry
of food and water, causing swollen
and large size of the cells so
reflected on the elongation of the
cells (1). GA;

effect on increasing the number of

had a significant

of
this

tillers, fresh and dry weight

vegetative growth and roots,
was in agreement with Yassin (25)
who referred that GA; stimulates
growth and increased formation of
synthetic foods by photosynthesis
and also encourages the cellular

division, and increase

the

expansion
level of RNA, protein and

stimulates biological processes
the

the

within  plant cells, including

transmission of nutrients to

shoot.

The data for turf grass genera in

this experiment showed that the

turf grass genera had significant

effect on all characteristics studied
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in the where the seeds of Rye grass
genera showed significant increase
in  germination

height,

percentage, plant
fresh and dry weight of
vegetative growth, fresh and dry
of Which

significantly superior to other turf

weight roots. was

grass seeds genera except in

number of tillers character as in

where Bermuda grass genera was
significantly to  other
The

characters among the genera might

superior

genera. variation in  these

be due to the difference among the
genetic potentials of these genera
(19).The reason for the superiority
of that this

Ray grass genera

experiment has been completed in
the pots and not in ground for
briefly time in spring where there
rise in

were  no temperature or

decrease in relative humidity, or
perhaps may be superiority due to
the seeds vitality as the seedling

vigor is the factors that contribute

in the growth and fixing of
seedling, and thus get a high
germination, speed up the

germination process and a strong

and good of seedling growth (23).
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Conclusions and Recommendations:

Based on the results founded in the
experiment. We  can
conclude that the high
concentration 400 mg.L? of GA3

present

caused significantly increased in
most of studied characteristics like
(seed germination percentage,
plant height, number of tillers,
fresh and dry weight of vegetative
growth, fresh and dry weight of
roots) in comparison to other

concentrations 0, 50, 100 and 200
mg.l* Of GAs. Rye grass genera
was significantly superior to other
turf grass genera Bermuda grass,
Tall

fescue and Kentucky blue

grass except in number of tillers

character, whereas Bermuda grass

was significantly superior to other
turf grass genera. Generally, the
Rye grass seeds genera that were

treated with different concentration

of GA; lead to obtain the best
results in all studied characteristics
as compared to control. So to

obtain a higher response of the

studied characteristics for the seeds
of turf

germination and growth
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grass genera in optimally form we

recommend using Ray and
Bermuda grass genera after treated

with higher concentrations of GAs.
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