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INTRODUCTION
The dahlia (Dahlia variabilis L.) is a

ABSTRACT: This study examined the effects of seaweed extract and
some plant growth regulators (GAs) on dahlia during the two successive
seasons (2021/2022 and 2022/2023). The experiment was conducted at
the Ornamental Department of EI Gemaeza Agricultural Research
Station, Agric. Res. Center, EI-Ghrbia Governorate, Egypt under open-
field conditions in sunlight during the two seasons. Experiment with a
completely randomized block design with five replicates for 15
treatments i.e., control, three levels of seaweed extracts (SWE) at 500,
1000, and 1500 mg/I, three levels of GAs (50, 100 and 150 mg/l), three
levels of CPPU (50, 100 and 150 mg/l) and combinations of 500 mg/I
SWE + 50 mg/l CPPU + 50 mg/l GAs, 1000 mg/l SWE + 100 mg/I
CPPU + 100 mg/l GAs, 1500 mg/l SWE + 150 mg/l CPPU + 150 mg/I
GAg3, 500 mg/l SWE + 100 mg/l CPPU + 150 mg/l GAs and 1500 mg/I
SWE + 100 mg/l CPPU + 50 mg/l GAs. Plant height, stem diameter,
number of branches per plant, fresh and dry weights of shoots, total
chlorophyll, and leaf area index were the vegetative growth parameters,
while the flowering characters were flower length, flower diameter,
stalk length, fresh and dry weights of flowers, number of flowers per
plant, and number of days to flower, days of flower longevity and vase
life. The results demonstrated that when compared to the control
treatment (which was left untreated during both seasons), SWE at 1500
mg/l + CPPU at 150 mg/l + GAs at 150 mg/l recorded higher values for
all vegetative growth and flowering characteristics.

Keywords: Flowering bulbs, Dahlia variabilis L.,
gibberellic acid (GAs), UPPC

seaweed extract,

Calcutta, India was responsible for
introducing dahlia to India as early as 1857.

perennial herbaceous plant with tuberous
roots that is half-hardy and has its origins in
Mexico (Pandey et al., 2017). The dahlia was
named in honour of the Swedish botanist Dr.
Andereas Dahl, a student of Linnaeus, where
it was initially introduced into Madrid (Spain)
in 1789 and other European countries. Its
stems are generally erect, branching,
glabrous, or scabrous. According to Malik et
al. (2017), the Agric. Horticultural Society of

About 40 species of flowering plants in
the Aster family (Asteraceae) belong to the
dahlia genus, which is indigenous to Mexico
and Central America on higher altitudes. The
Dahlia genus has about six species that have
been cultivated to be grown as decorative
blooms and are widely used in gardens and
the florist industry. Numerous categories are
used to categorize the thousands of dahlia
cultivars, including single, double, pompon,
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cactus, water lily, peony-flowered, and dinner
plate varieties. Dahlia is a perennial tuberous
plant with simple, serrated or cut leaves for
the most part. The color of the complex
flowers ranged from white to yellow to red to
purple. The dahlia is a very lovely flower that
has captured the attention of many people
around the world due to its extraordinary
qualities. It is a herbaceous perennial with a
tuberous root structure and an upright growth
habit (Marina, 2015).

In order to lessen the need for synthetic
fertilizers, bio-stimulants offer an innovative
and environmentally acceptable solution
(Colla and Rouphael, 2020). In contemporary
agriculture, plant bio-stimulants are of
tremendous interest. According to Chiaiese et
al. (2018), microalgae (blue-green algae) are
gaining interest from both scientists and plant
farmers. Seaweed extract is regarded as a
crucial source of nourishment for sustainable
agriculture because it is organic and
biodegradable (Masoud and Abou-Zaid,
2017). According to Gawade et al. (2019),
seaweed is a product that is extremely
enriched with macro and micro-elements,
amino acids, vitamins, cytokinin, auxins, and
other growth factors that alter plants'
metabolism and hence promote growth. It has
been claimed that seaweeds have chelating
properties that increase the use of mineral
nutrients, enhance soil structure and aeration,
and promote root growth. They function as
biostimulants, promoting postharvest shelf
life, biotic and abiotic stress tolerance, flower
and fruit production, and postharvest shelf life
(Kahkashan et al., 2017). In order to increase
efficiency by increasing the volume and
performance of floral harvests, seaweed
extracts contain a variety of micro
components and plant growth hormones that
support bloom initiation (Mohsin et al.,
2019).

According to Zahoor et al. (2011) plant
growth regulators offer efficient ways to
enhance and increase the productivity of both
the qualitative and quantitative aspects of fruit
growth. Since gibberellins are important
endogenous regulators of plant growth and

development, including seed germination,
trichome development, stem and leaf
elongation,  flower induction, pollen
development after anthesis, fruit and seed
development (Singh et al., 2002), gibberellins
play a crucial role in the growth and
development of plants. Gibberellins largely
influence growth by regulating cell
elongation and division, which has an impact
on grape cultivar yield, its constituents, and
fruit quality (Pires et al., 2000). Cell
elongation, not cell division, is caused by
gibberellic acid (Kappel and MacDonald,
2002). By promoting cell division and cell
elongation, forchlorfenuron (CPPU), a
synthetic cytokinin with significant growth
regulating actions, has been proven to be
particularly helpful in promoting fruit growth.
In some fruit crops, it was discovered to be
incredibly successful at growing the size of
the fruit (Cruz-Castillo et al., 2002).

This study aimed to investigate the
impact of using seaweed extract biotimoluats,
gibberellic acid (GAs) and
Forchlorofenuronis (CPPU) as a foliar spray
on vegetative growth, chemical character,
flowers quality and vase life of Dahlia
variabilis L. grown in the open field.

MATERIALS AND METHODS

This investigation was conducted at the
Ornamental Department of EI Gemaeza
Agricultural Research Station, Agric. Res.
Center, EI-Ghrbia Governorate, Egypt during
two successive seasons of 2021/2022 and
2022/2023 under the open field conditions in
natural sunlight.

Dahlia (Dahlia variabilis L.) tubers were
obtained from local nursery in uniform size,
shape and weight. It was planted on 30/9/2021
and 30/9/2022, spaced at 1x1 m apart and
irrigated by the immersion irrigation system.

This study aimed to investigate the
impact of using seaweed  extract
biostimulants, gibberellic acid (GAs3) and
forchlorofenuronis (CPPU)) as a foliar spray
on vegetative growth, chemical character,
flowers quality and vase life of Dahlia
variabilis L.
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Experimental design:

The experiment consisted of fifteen
treatments including control, arranged in a
randomized complete block design (RCBD)
with five replicates for each treatment and
contained one plant.

The applied treatments were as follows:

= Control

= Seaweed (SWE) at 500, 1000 and 1500 mg/I
= CPPU at 50, 100 and 150 mg/I

= GAs at 50, 100 and 150 mg/I

= SWE at 500 mg/l + CPPU at 50 mg/l + GAs
at 50 mg/I

= SWE at 1000 mg/l + CPPU at 100 mg/l +
GAs at 100 mg/I

= SWE at 1500 mg/l + CPPU at 150 mg/l +
GAs at 150 mg/I

= SWE at 1500 mg/l + CPPU at 100 mg/l +
GAs at 50 mg/I

= SWE at 500 mg/l + CPPU at 100 mg/l + GAs
at 150 mg/I

Foliar spraying was conducted twice, the
first one was 20 days after planting and the
second one was after 20 days of the first one
in both seasons.

Recorded data:

The recorded vegetative growth data
were; plant height (cm), stem diameter (mm),
shoots fresh and dry weights (g) and leaf area
(cm?). In addition, total chlorophyll content
(SPAD units) was measured in the leaves
according to the method described by Yadava
(1986). While the flowering data included
number of days to flowering, Number of
flowers/plant, flower diameter (cm), stalk
length (cm), flowers fresh and dry weights
(9), flower duration and vase life (days).

Statistical analysis:

All the data collected were subjected to
statistical analysis of variance as described by
Gomez and Gomez (1984). The treatment
means were compared using L.S.D. test at

0.05 level of significance according to
Snedecor and Cochran (1990).

RESULTS AND DISCUSSION

Effect of seaweed extract, some plant
growth regulators and their interaction on:

1. Vegetative growth characteristics:

Table (1) finding make it abundantly
evident that foliar application of several
applied treatments, including seaweed
extracts (500, 1000, and 1500 mg/l), GAs (50,
100, and 150 mg/l), CPPU (50, 100, and 150
mg/L), and their combinations, greatly
improved all vegetative development of
dahlia (Dahlia variabilis L.). Results showed
that seaweeds 1500 + CPPU 150 + GA3 150
recorded the highest values of plant height
(120.49 and 134.94 cm), fresh weight (170.76
and 191.25 g), dry weight (34.15 and 38.25
g), stem diameter (14.91 and 16.70 mm),
followed by seaweeds 1500 + CPPU 100 +
GAs 50 plant height (108.44 and 121.45 cm),
fresh weight (153.68 and 172.13 g), dry
weight (30.74 and 34.42 g), stem diameter
(13.42 and 15.03 mm), as compared with the
control treatment (untreated plant) which
recorded the minimum values of plant height
(27.56 and 30.87 cm), fresh weight (45.94 and
51.46 g), dry weight (9.19 and 10.29 g), stem
diameter (4.34 and 4.74 mm), respectively,
during both seasons.

Results in Table (2) showed that
combined treatment of seaweeds 1500 +
CPPU 150 + GA3 150 recorded the highest
values of number of branches (15.22 and
17.04), leaf area (15.22 and 14.30 cm?) and
total chlorophyll (51.90 and 58.13 unit
SPAD), followed by seaweeds 1500 + CPPU
1500 + GAs3 50 number of branches (13.70
and 15.34), leaf area (12.87 and 14.41 cm?)
and total chlorophyll (46.71 and 52.32 unit
SPAD), as compared with the control
treatment (untreated plant) which recorded
the minimum values of number of branches
(4.32 and 4.84), leaf area (4.06 and 4.55 cm?)
and total chlorophyll (11.87 and 13.30 unit
SPAD), respectively, during both seasons.
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Table 2. Effect of seaweed extract (SWE) and some plant growth regulators and their
interaction on number of branches, leaf area(cm?) and total chlorophyll of Dahlia
variabilis L. during 2021/2022 and 2022/2023 seasons.

Treatments Number of branches Le(il;nazgea Total(ggf\lrjo)phyll
(mg/l) 2021/2022 2022/2023 2021/2022 2022/2023 2021/2022 2022/2023

Control 4.32 4.84 4.06 4.55 11.87 13.30
SWE 500 7.28 8.15 6.84 7.66 24.82 27.80
SWE 1000 8.09 9.06 7.60 8.51 27.58 30.89
SWE 1500 8.99 10.06 8.44 9.46 30.65 34.32
GA350 4.79 5.36 4.50 5.04 14.66 16.41
GA3100 5.30 9.94k 4.99 5.58 18.10 20.27
GA3150 6.55 7.33 6.16 6.89 22.34 25.02
CPPU 50 4.55 5.10 4.28 4.79 13.19 14.77
CPPU 100 5.04 5.65 4.74 5.31 16.28 18.24
CPPU 150 5.90 6.60 5.54 6.20 20.11 22.52
SWE 500 + CPPU 50 + GA350 9.98 11.18 9.38 10.51 34.05 38.14
SWE 1000 + CPPU 100 + GA3 100  12.33 13.81 11.58 12.97 42.04 47.08
SWE 1500 + CPPU 150 + GA3150  15.22 17.04 14.30 16.02 51.90 58.13
SWE 500 + CPPU 100 + GA3 150 11.09 12.42 10.42 11.68 37.84 47.37
SWE 1500 + CPPU 100 + GA3 50 13.70 15.34 12.87 14.41 46.71 52.32
LSD(.05) 0.15 0.16 0.16 0.18 0.40 0.45

According to James (1994) and Soliman
et al. (2000), the essential role of seaweed
extract in promoting cell division can be
explained by the higher amounts of nutrients
it contains, including N, P, K, Mg, Ca, S, Cu,
Fe, Mn, B and hormones like cytokines,
indole acetic acid (IAA) and GAs, amino
acids, vitamins, and antioxidants. These
components are crucial in enhancing cell
division and the manufacture of organic
nutrients as well as protecting plant cells from
harm and any environmental challenges
(Strick and Staden, 1997). These findings of
how seaweed extract affects growth
characteristics concur with those found by
Oraby (2013).

The use of GAs significantly increased
the amount of chlorophyll in dahlia leaves,
which may have slowed down chlorophyll
oxidation, increased chlorophyll production,
or stabilised the thylakoid membrane. By
enhancing membrane stability and preventing
chloroplasts  from  senescing,  growth

regulators may also delay floral senescence
and hence reduce chlorophyll loss (Amin et
al., 2011).

Additionally, the cytokinin-like activity
that causes rapid cell division and cell
elongation may have contributed to the
increases in several growth aspects with
CPPU therapy (Thomas and Katterman,
1986). Strong cytokinin CPPU slows apical
dominance, which promotes the formation of
lateral shoots.

The findings demonstrate that GAs
significantly enhanced cell division and
chlorophyll accumulation to boost dahlia
vegetative growth and flower production
(Jahanbazi, 2014; Mohamed, 2017). By
promoting cell division, foliar application of
GAs may have aided stem elongation, which
in turn increased vegetative growth (Al-
Khassawaneh et al., 2006). With the addition
of GAs, plants also had more branches per
plant, which helped to start more leaves,
which in turn led to more photosynthesis,
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starting early flowering and finishing the
plant's life cycle.

These findings are consistent with those
made by Sajid et al. (2016), who found that
Chrysanthemum morifolium plant height
increased when GAs concentrations rose.
Schmidt et al. (2003) observed a 16.78%
increase in plant height on chrysanthemum
when GAs was treated at 300 mg/1. Both
Padaganur et al. (2005) and Kumar et al.
(2012) noted a similar pattern in tuberose and
carnations, respectively.

It is evident from the current study that
seaweed, which is a natural product that
contains organic matter, numerous macro and
micro components, and some plant growth
regulators, was most beneficial, particularly
at high extract levels (Gallen and
Hemingway, 1965).

These findings may be attributed to the
beneficial effects of seaweed extracts, which
naturally contain nutrients, plant growth
hormones (auxins, cytokines, and
gibberellins), as well as other plant
biostimulants, such as vitamins and amino
acids, which can maintain photosynthetic
rates, enhance plant resistances, postpone
plant senescence, and regulate cell division
(Crouch and Van Staden, 1993).

The added seaweed extract (SWE) at the
recommended rate of 1% may have a positive
effect because of its higher content of
nutrients, particularly Mg, as well as amino
acids and vitamins, which undoubtedly had an
impact on enhancing the biosynthesis of plant
pigments and total carbohydrates (Soliman et
al., 2000).

According to Dawczynski et al. (2007),
the observed promoted effect of growth due
to the use of seaweed extract may be
attributable to its content of certain
phytohormones, organic compounds, and
some macro and micronutrients at different
concentrations  that  together  improve
vegetative growth. Researchers have noted
the value of seaweed extract in enhancing
plant growth by increasing the uptake of
nutrients from the soil (Turan and Kose,

2004). lIbrahim (2015) found that spraying
Calendula plants with seaweed extract at 3 g/l
caused a significant increase in plant height
and number of leaves, and attributed that
effect to its content of organic compounds and
minerals required to activate the biochemical
processes and in turn increase plant vegetative
growth. These results are in agreement with
Sridhar and Rengasamy (2010) findings when
they treated Tagetes erecta L. with seaweed
extract. Additionally, the beneficial effects of
spraying micronutrients on plants may result
from their influence on a variety of biological
activities by way of their participation as a
component of some significant biological
molecules in plant cells, their function in the
activation of certain enzymes, or their
function as cofactors to speed up specific
chemical reactions in plant cells.

The control plants had the lowest levels
of chlorophyll content. Nitrogen is among the
macro and micro components found in the
seaweed extract used in this experiment.
Because nitrogen is a component of the
chlorophyll molecule, it is known to increase
chlorophyll content (Abbas et al., 2013).
Foliar application of seaweed extract
containing ferrous facilitates the entry of Fe
instantly to plant tissue, particularly given
that Fe is known to be essential for
chlorophyll biosynthesis in addition to its
involvement in the activity of some enzymes,
which offers energy required for cell division
and elongation and subsequently enhance
plant growth (Jones, 1991).

This favourable result may be attributed
to the supporting function of seaweed extract,
which contains a number of components,
vitamins and macronutrients like NPK in
addition to micronutrients that enhance plant
vegetative growth and, as a result, increase
the number of flowers, and this is consistent
with Al Dullamy (2005) findings on dianthus.

According to Abbas and Ali (2013) the
observed increase in the vegetative characters
of dianthus, such as leaf number and
chlorophyll content, as well as the efficiency
and metabolism of photosynthesis and the
translocation of food from leaves to flowers,
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which are reflected in flower number and
other flower characters, is what is responsible
for the observed increase in some flower
characters of dianthus. These findings
corroborated those of Jeffecoat (1977) on
dianthus.

The rise in carbohydrates could be a result
of the photosynthetic process becoming more
efficient as a result of increased vegetative
development, which increased the uptake of
CO2 by the leaves (Kandil et al., 2011).
Additionally, seaweed extract has nitrogen
and other macronutrients like potassium that
are known to play a part in the activation of
certain enzymes, the accumulation of
carbohydrates, and ultimately a rise in the
amount of carbohydrates in leaves. The
findings of Abbas et al. (2013) on gazania and
(Azza et al., 2014) on Schefflera arboricola
plants are in agreement with this outcome.

The greater induction of leaf initial
breaks, or the differentiation of leaf origins in
the apical developing zone, may be the cause
of the increased leaf number with GAs. It
might also be brought on by the plant
becoming taller and having more main
branches. Sajid et al. (2016) in
chrysanthemum and Kumar et al. (2011) in
African marigold produced findings that were
comparable.

2. Flowering characteristics:

Results regarding different flowering
parameters, i.e. number of flowers, fresh and
dry weight of flowers, flower diameter are
tabulated in Table (3). Results showed that
treatment of combinations of seaweeds 1500
+ CPPU 150 + GAs 150 recorded the highest
values of number of flowers (39.50 and
44.24), flower fresh weight (100.08 and
112.09 g), flower dry weight (20.02 and 22.42
g) and flower diameter (20.89 and 23.39 cm),
followed by seaweeds 1500 + CPPU 100+
GA3 50 number of flower (37.53 and 42.03),
flower fresh weight (95.08 and 106.49 g),
flower dry weight (19.02 and 21.30 g) and
flower diameter (19.84 and 22.22 cm), as
compared to control treatment which
recorded the lower values of number of

flower (12.37 and 13.86), flower fresh weight
(54.62 and 61.17 g), flower dry weight (10.92
and 12.42 g) and flower diameter (5.87 and
6.58 cm), respectively, during both seasons.

In addition, results in Table (4) with
several treatments that were administered,
that foliar application was cleaned i.e.,
seaweed extracts (500, 1000 and 1500 mg/l),
GAs (50, 100 and 150 mg/l), CPPU (50, 100
and 150 mg/l), and combinations significantly
affected flowering parameters of dahlia.
However, results observed that seaweed at
1500 + CPPU 150 + GAs 150 recorded the
higher flower duration, vase life and stalk
length (58.61, 6.26 and 42.81) in the first
season and (65.65, 7.01 and 47.95) in the
second season, followed by seaweed at 1500
+ CPPU 100 + GA350 which recorded (56.85,
5.94 and 41.53) in the first season and (63.68,
6.66 and 46.51) in the second season, while
control treatment recorded the higher number
of days to flower (112.20 and 125.66), during
both seasons.

It is evident from the current study that
seaweed, which is a natural product that
contains organic matter, numerous macro and
micro components, and some plant growth
regulators, was most beneficial, particularly
at high extract levels (Gallen and
Hemingway, 1965).

These findings indicate that SWE is
effective at supplying plants with the nutrients
and critical elements they need for
biosynthesis, storing the byproducts in plant
tissues, and increasing flower dry weight as a
result (Soliman et al., 2000). As a result,
there is a connection between higher levels of
endogenous cytokinin and the generation of
more inflorescence meristematic  cells.
According to research by Blanchard and
Runkle (2008), the application of exogenous
cytokinin results in elevated levels of
endogenous cytokinin.

These findings may be attributed to the
beneficial effects of seaweed extracts, which
naturally contain nutrients, plant growth
hormones  (auxins, cytokines, and
gibberellins), as well as other plant
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biostimulants, such as vitamins and amino
acids, which can maintain photosynthetic
rates, enhance plant resistances, postpone
plant senescence, and regulate cell division
(Crouch and Van Standen, 1993).

These findings indicate that SWE is
effective at supplying plants with the nutrients
and critical elements they need for
biosynthesis, storing the byproducts in plant
tissues, and increasing flower dry weight as a
result (Soliman et al., 2000).

Mohamed (2009) showed that GAs at 300
ppm produced the highest fresh weight of the
entire flower spike, the fresh weight of the
flower spike with the floret, the fresh weight
of the flower spike without the floret, the
fresh weight of the third floret, the number of
florets per spike, the length of the flower
spike, the thickness of the flower spike, the
dry weight of the entire flower spike, the dry
weight of the flower spike with the floret, the
dry weight of the flower spike. The early
flowering could be attributed to the GAs
application's  enhancement  of  food
translocation for the growth of floral
precursors, which caused the early flowering.
This could be a result of increased
photosynthesis, respiration, and accelerated
fixation by GAs that resulted in the beginning
of flower buds (Sen and Sen, 1968). It might
also result from the synergistic interaction
between auxin and gibberellins that has been
seen in plant shoots. According to Singh and
Srivastav  (2008), the enhanced flower
production as a result of GAs treatment can be
linked to the fact that GAs improves the
induction of flower bud break, which is the
differentiation of floral primordial in the
apical growth zone. Early flower induction as
a result of GAs replacing some vernalization
could be the cause of the increased blooming
length under GAs treatment. The outcomes
are consistent with those from Kumar et al.
(2003) and Sharma and Joshi (2015) in aster
research in China.

CONCLUSION

From the obtained results, it might be
concluded that the treatment of SWE at 1500

mg/l + CPPU at 150 mg/l + GAsat 150 mg/I
gave the highest mean values of all vegetative
growth and flower characters.
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