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ABSTRACT: The

impacts of foliar spraying with different

potassium silicate concentrations (0.0, 300, 600 and 900 ppm) and
salicylic acid (0.0, 100, 200 and 300 ppm) on growth, flowering

aspects and some

chemical

constituents of Dendranthema

grandiflorum (Ramat.) Kitamura plant cv. White Rivor were
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evaluated. Under plastic house conditions,
carried out at Ornamental Nursery of Faculty of Agriculture, Zagazig
University, Egypt, during the consecutive summer seasons of 2019
and 2020. The treatments were laid out in a factorial randomized
block design (4 % 4) with three replicates per treatment. The plant
height, number of branches and leaves, root length and total fresh and

this experiment was

dry weights per plant were significantly greater with 900 ppm
potassium silicate treatment compared to the other ones; likewise, the
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flower stalk length, were significantly higher. Early flowering and the
largest flower heads were achieved in the foliar spray plot with 600
silicate.
concentration significantly increased total carbohydrates percentage
and total chlorophyll content compared to control. In the same trend,
using 300 ppm of salicylic acid as foliar spray significantly increased

Using 900 ppm potassium silicate

all growth parameters, flowering traits and chemical constituents
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beneficial effects

compared to the other ones under study. From these results, it can be
concluded that the interaction treatment application of potassium
silicate at 900 ppm plus salicylic acid at 300 ppm proved to have
on the growth, flowering and quality of

Dendranthema grandiflorum cv. White Rivor plant.

Key words: Dendranthema grandiflorum, potassium silicate, salicylic,
growth, flowering.

INTRODUCTION

In the flower industries, a growing
prominence is being given in the last years to
chrysanthemum as pot flowers and cut
flower. Chrysanthemum (Dendranthema
grandiflorum (Ramat.) Kitamura) is an
important trade cut flower, belonging to the
Asteraceae (Compositae) family, with more
or less 200 cultivars. It is one of the top ten
upper-class cut flowers globally, due to its

various dazzling colors, shapes, excellent
vase life and varying sizes (Leoni et al.,
2019). In addition, the harvest stage of
chrysanthemums must be carried out when

their flowers are nearly perfectly open (Han,
2000).

The efficacious impact of potassium
silicate (K2SiO3) might be returned to the
contained potassium (K) and silicon (Si) in
soluble form, K plays a major function in
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sundry of the fundamental regulatory
functions in the plant development and
growth (Abou-Baker er al., 2011). Moreover,
K plays a major positioning under biological
or/and non-biological stresses on plant
(Marschner, 1995). Furthermore, potassium
silicate (KSiO3) is a good source of silicon
(Si) for cut flower plants especially
chrysanthemum as a foliar application which
used to raise resistance to biotic (disease and
aphid insect) and abiotic (salinity and
drought stress) stresses which led to
enhancing plant growth (Jeong et al., 2012),
flowering aspects (Abdalla, 2009) and
chemical compositions (Hajipour et al.,
2019).

The plant growth regulators (PGR) like
salicylic acid (SA) also play a serious role in
the regulation of certain functions in plant
flowering (Raskin, 1992). SA may help to
regulate many functions of plants, like
systemic acquired resistance to pathogens
and flower formation. There is little research
on the impact of salicylic acid on growth,
flowering and chemical composition
(Jabbarzadeh et al., 2009). However, it has
also been found that SA induced flowering
in chrysanthemum plants (Kumar et al.,
2019). Also, foliar spray with SA at 150
mg I"! was superior in increasing number of
leaves, leaves dry weight, number of
flowers, early of flowering date and flower
fresh and dry weights of Gazania plant
compared to control (Abdul Kareem and
Saeed, 2020).

The main objective of this study was to
investigate the impact of foliar spray with
potassium silicate and salicylic acid on plant
growth and flowering aspects especially
early flowering date of Dendranthema

grandiflorum (Ramat.) Kitamura cv. White
Rivor.

MATERIALS AND METHODS

This study was conducted in a plastic
house at Ornamental Nursery, Fac. Agric.,
Zagazig Univ., Egypt, during the two
consecutive summer seasons of 2019 and

2020. The experiment included 16
treatments, which were the combinations
between four potassium silicate

concentrations (0.0, 300, 600 and 900 ppm)
and four salicylic acid concentrations (0.0,
100, 200 and 300 ppm). These treatments
were examined on growth parameters, flower
aspects and some chemical constituents of
Dendranthema  grandiflorum  (Ramat.)
Kitamura plant. Chrysanthemum cv. White
Rivor rooted cuttings were planted on 2
March of 2019 and 2020 in soil beds (3.00 x
1.25 m) at a density of 10 plants/1.0 m? in a
randomized block design with three
replicates, and each replication contained 10
plants. All seedlings were similar in growth
(having 7-8 leaves and 2-3 main roots per
seedling) and 12 c¢m in length. The physical
and chemical properties of the utilized soil
are shown in Table (1) according to
Chapman and Pratt (1978).

The chrysanthemum plants were topped
to seven nodes (Langton, 1987) after 15 days
from the planting date. Supports for plants
were established with wire mesh with square
holes. When the chrysanthemum plants
reached about 40 cm in length, the plants
were exposed to a short day by the covering
with a black net from 16:30 O'clock in the
evening until 8:00 O'clock in the morning for
nine weeks. Short-day treatment was started
after 18 days from the pinching date and

Table 1. Physical and chemical properties of experimental soil.

Physical analysis

Soil texture

Clay (%) Silt (%) Fine sand (%) Coarse sand (%) Cla
41.39 19.26 15.62 23.73 Y
Chemical analysis
. Soluble cations Soluble anions Available
pu EC - Oreame (meq/l) (meq/l) (ppm)
mmohs/em mater (%) . o+ K+ Nt CF HCOs SO+ N P K
7.82 0.98 0.58 2.7 1.5 1.6 39 45 1.7 3.5 17 8.3 71
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terminated when the flower buds showed
color (June, 8M). Moreover, all ordinary
agricultural practices of growing
chrysanthemum (Dendranthema
grandiflorum) plants were done whenever
necessitated.

Tap water was utilized as a control
treatment (0 ppm for KSi). KSi is prepared
from a commercial compound named
(potassium silicate, 32% K2SiO3) which was
obtained from the UAD company (United
Agriculture Development). The source of SA
(C7H603) was TG Company (Techno Gene),
Dokky, Giza, Egypt. In addition,
chrysanthemum plants were sprayed with
different KSi and SA concentrations five
times per season exactly at 30, 45, 60 and 75
days after the planting date.

The statistical layout of this experiment
was a factorial design experiment between
potassium silicate (four concentrations) as
factor A and salicylic acid (four
concentrations) as factor B in a randomized
complete block design (RCBD) with 3
replicates. The interaction treatments
between potassium silicate and salicylic acid
concentrations consisted of 16 treatments.

Data recorded:
Plant growth:

After 95 days from the transplanting
date, plant height (cm), number of branches
and leaves/plant, root length (cm) and total
fresh and dry weights (branches + leaves +
roots)/plant (g) were determined.

Flowering aspects:

At the harvest stage (about 116-125 days
after planting) number of days to flower as
well as number of inflorescences/plant,
number of flower heads per plant,
inflorescence stalk length (cm) and flower
head diameter (cm) were recorded.

Chemical constituents:

After 95 days from the planting date,
total carbohydrate percentage in
chrysanthemum leaves was determined
according to the method described by Dubois

et al. (1956). Also, total chlorophyll content
(SPAD unit) was determined in leaves by
using SPAD-502 meter (Markwell et al.,
1995).

Statistical analysis:

The obtained data were statistically
analyzed and the means were compared
utilizing the least significant difference
(L.S.D.) test at 5% level as described by
Gomez and Gomez (1984). The means were
compared utilizing the computer program of
Statistix version 9 (Analytical software,
2008).

RESULTS AND DISCUSSION
Plant growth:

Data presented in Tables (2, 3 and 4)
demonstrate that spraying chrysanthemum
(Dendranthema grandiflorum) plants with
potassium silicate concentrations especially
at 600 or 900 ppm significantly increased
plant height, branch and leaf number per
plant, root length and total fresh and dry
weights of the plant compared to control. In
general, increasing KSi concentration
gradually increased plant growth parameters
during both seasons, and, the highest values
in this connection were achieved when plants
were sprayed with KSi at 900 ppm. It is well
known that potassium as an essential element
to the plant could improve plant growth due
to the role of K as an activator of many
enzymes (Helgi and Rolfe, 2005). In the past
years, Si was not beholden as an essential
nutrient for higher plants. However, Epstein
and Bloom (2005) located novel criteria of
the primary elements for higher plants upon
which Si could be considered an essential
nutrient.

Salicylic acid at 300 ppm concentration
significantly  increased  Dendranthema
grandiflorum growth values compared to
control and the other ones under study in
both seasons (Tables 2, 3 and 4). Using all
SA concentrations gave taller plants, more
branches and leaves per plant, longer root
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Table 2. Effect of potassium silicate, salicylic acid concentrations and their interactions
on plant height and number of branches/plant of Dendranthema grandiflorum
during 2019 and 2020 seasons.

Potassium silicate Salicylic acid concentration (ppm) (A)

concentration (ppm) (B) 0.0 100 200 300 Mean (A)

Plant height (cm)

2019 season

Control 108.33 109.67 111.00 114.67 110.92
300 107.67 114.00 115.33 116.67 113.42
600 110.33 115.33 118.00 123.67 116.83
900 113.67 117.67 122.00 123.67 119.25
Mean (B) 110.00 114.17 116.58 119.67

L.S.D. at 5% A=1.11 B=0.98 AxB=2.03

2020 season

Control 106.67 107.67 109.33 113.33 109.25
300 109.67 112.33 114.33 115.33 112.92
600 113.00 112.33 118.33 119.67 115.83
900 115.33 120.00 123.33 126.33 121.25
Mean (B) 111.17 113.08 116.33 118.67

L.S.D. at 5% A=0.70 B=0.80 AxB=1.55

Number of branches/plant

2019 season

Control 5.20 543 5.57 6.10 5.58
300 5.43 6.10 6.43 7.10 6.27
600 5.90 7.10 7.23 7.90 7.03
900 6.43 7.43 8.10 8.10 7.52
Mean (B) 5.75 6.512 6.83 7.30

L.S.D. at 5% A=0.27 B=0.16 AxB=10.39

2020 season

Control 4.57 5.80 6.23 6.43 5.76
300 5.10 6.10 6.90 7.57 6.42
600 5.53 6.57 7.10 8.10 6.83
900 5.57 7.57 8.43 8.57 7.53
Mean (B) 5.20 6.51 7.17 7.67

L.S.D. at 5% A=0.23 B=0.23 AxB=0.46
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Table 3. Effect of potassium silicate, salicylic acid concentrations and their interactions
on number of leaves /plant and of Dendranthema grandiflorum during 2019 and
2020 seasons.
Potassium silicate Salicylic acid concentration (ppm) (A)

concentration (ppm) (B) 0.0 100 200 300 Mean (A)

Number of leaves/plant

2019 season

Control 21.10 23.47 24.43 24.77 23.44
300 21.57 23.10 25.23 26.43 24.08
600 22.33 2443 25.97 28.23 25.24
900 25.10 26.23 27.57 31.57 27.62
Mean (B) 22.53 2431 25.80 27.75

L.S.D. at 5% A=0.43 B=10.33 AxB=0.72

2020 season

Control 21.77 22.90 25.10 26.00 23.94
300 22.43 24.57 25.77 27.23 25.00
600 23.90 26.57 28.10 29.10 26.92
900 26.90 28.57 30.57 30.87 29.23
Mean (B) 23.75 25.65 27.38 28.30

L.S.D. at 5% A=048 B=0.37 AxB=0.79

Root length (cm)
2019 season

Control 17.53 18.67 19.63 20.73 19.14
300 18.17 19.20 20.20 20.77 19.58
600 18.83 20.23 21.80 21.87 20.68
900 19.00 21.40 22.93 24.50 21.96
Mean (B) 18.38 19.88 21.14 21.97

L.S.D. at 5% A=0.64 B=0.31 AxB=0.83

2020 season

Control 16.03 17.17 17.60 18.60 17.35
300 16.67 17.97 19.10 19.43 18.29
600 18.50 20.50 22.367 22.80 21.04
900 19.53 20.37 21.37 23.07 21.08
Mean (B) 17.68 19.00 20.11 20.98

L.S.D. at 5% A=1.08 B=0.54 AxB=1.43
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Table 4. Effect of potassium silicate, salicylic acid concentrations and their interactions
on total fresh and dry weights/plant of Dendranthema grandiflorum during 2019
and 2020 seasons.

Potassium silicate Salicylic acid concentration (ppm) (A)

concentration (ppm) (B) 0.0 100 200 300 Mean (A)

Total fresh weight of plant (g)

2019 season

Control 52.97 53.97 54.90 57.50 54.83
300 54.20 57.33 61.40 62.17 58.78
600 59.43 63.27 66.73 70.37 64.95
900 61.67 65.27 68.87 72.33 67.03
Mean (B) 57.07 59.96 62.98 65.59

L.S.D. at 5% A=0.66 B=0.50 AxB=1.09

2020 season

Control 56.83 58.17 58.70 61.07 58.69
300 57.60 59.07 60.53 63.00 60.05
600 57.67 60.53 63.13 67.00 62.08
900 60.73 62.50 64.83 70.00 64.53
Mean (B) 58.21 60.07 61.80 65.27

L.S.D. at 5% A=0.93 B=0.56 AxB=134

Total dry weight of plant (g)
2019 season

Control 12.17 12.43 12.80 13.13 12.63
300 13.03 13.70 14.70 16.13 14.39
600 15.17 16.67 17.63 18.97 17.11
900 14.80 17.43 18.17 20.37 17.69
Mean (B) 13.79 15.06 15.83 17.15

L.S.D. at 5% A=0.32 B=10.25 AxB=0.54

2020 season

Control 12.60 13.00 13.43 15.100 13.53
300 12.80 14.20 14.27 16.433 14.43
600 13.63 14.47 16.17 17.200 15.37
900 14.33 15.30 16.60 18.900 16.28
Mean (B) 13.34 14.24 15.12 16.91

L.S.D. at 5% A=0.34 B=0.22 AxB=0.51
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and heavier plants weight than control in
2019 and 2020 seasons. There was a gradual
increase in these parameters with increasing
the concentration of salicylic acid. In this
regard, Chaudhary et al. (2015) reported that
SA exogenous application before
reproductive stage may result in higher total
flavonoids content and biomass production
which reflected in growth enhancement of
marigold plants.

In addition, the interaction between the
various concentrations of potassium silicate
and salicylic acid treatments during 2019 and
2020 seasons can be seen in Tables (2, 3 and
4). The obtained results revealed that the
prevalence of foliar application with the
various interactions in enhancing
chrysanthemum (D. grandiflorum) growth
parameters as plant height, number of
branches and leaves per plant and root length
as well as total fresh and dry weights per
plant. Moreover, the highest values in this
regard were recorded with utilizing 900 ppm
KSi and SA at 300 ppm in both seasons.

Generally, as previously mentioned, both
potassium  silicate and salicylic acid
treatments (each alone) increased plant
growth of Dendranthema grandiflorum
plant, in turn, they together might maximize
their impacts leading to better results in this
regard. Likewise, Wroblewska and Debicz
(2011)  proved  that  supplementary
application of Si, positively influenced plant
development and the number of lateral
shoots and improved the quality of
Osteospermum ecklonis ‘Grande  Pink
Blush’, Argyranthemum frutescens ‘Blazer
Rose’, Gaura lindheimeri ‘Corinas Choice’
and Xerochrysum bracteatum ‘Gold’. Also,
Pacheco et al. (2013) indicated that
application of SA in 1.0 mM concentration
resulted in linear increases on No. of
leaves/plant and biomass accumulation of
marigold plant.

Flowering aspects:

From the data in Tables 5, 6 and 7, it is
quite clear that, the minimum days to reach
flowering stage (118.00 and 118.08 days

Table 5. Effect of potassium silicate, salicylic acid concentrations and their interactions
on days for flowering from transplanting date of Dendranthema grandiflorum

during 2019 and 2020 seasons.

Potassium silicate

Salicylic acid concentration (ppm) (A)

concentration (ppm) (B) 0.0 100 200 300 Mean (A)
Days for flowering
2019 season
Control 124.67 122.33 122.00 119.67 122.17
300 123.33 122.33 120.67 120.33 121.67
600 119.67 118.33 117.33 116.67 118.00
900 119.67 120.33 120.67 118.67 119.83
Mean (B) 121.83 120.83 120.17 118.83
L.S.D. at 5% A=0.80 B=0.52 AxB=1.19
2020 season
Control 123.33 123.00 122.33 120.33 122.25
300 122.67 121.67 120.67 120.67 121.42
600 119.33 118.00 117.67 117.33 118.08
900 120.33 120.67 121.33 118.33 120.17
Mean (B) 121.42 120.83 120.50 119.17
L.S.D. at 5% A=1.02 B=0.57 AxB= 141
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Table 6. Effect of potassium silicate, salicylic acid concentrations and their interactions
on number of inflorescences and flower heads/plant of Dendranthema
grandiflorum during 2019 and 2020 seasons.

Potassium silicate Salicylic acid concentration (ppm) (A)

concentration (ppm) (B) 0.0 100 200 300 Mean (A)

Number of inflorescences/plant

2019 season

Control 5.43 5.57 5.90 6.10 5.75
300 5.57 6.03 6.57 6.57 6.18
600 6.20 6.80 7.20 7.57 6.94
900 6.80 7.33 7.90 8.20 7.56
Mean (B) 6.00 6.43 6.89 7.11

L.S.D. at 5% A=0.15 B=0.19 AxB=0.36

2020 season

Control 5.10 5.43 5.57 6.43 5.63
300 5.47 6.10 6.43 7.10 6.28
600 5.90 6.43 7.00 7.57 6.73
900 6.10 6.90 7.67 7.90 7.14
Mean (B) 5.64 6.22 6.67 7.25

L.S.D. at 5% A=0.29 B=0.16 AxB=0.40

Number of flower heads /plant

2019 season

Control 34.33 34.67 35.67 36.33 35.25
300 34.67 35.67 36.67 37.33 36.08
600 35.33 36.33 37.67 37.33 36.75
9200 36.33 37.00 38.33 39.67 37.83
Mean (B) 35.17 35.92 37.083 37.75

L.S.D. at 5% A=0.36 B=0.35 AxB=0.71

2020 season

Control 33.33 31.33 28.33 35.67 32.17
300 33.67 35.00 35.67 36.67 35.25
600 34.67 3533 36.33 37.33 35.92
9200 35.67 36.33 37.33 38.67 37.00
Mean (B) 34.33 34.50 34.42 37.08

L.S.D. at 5% A=142 B=2.00 AxB=3.49
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Table 7. Effect of potassium silicate, salicylic acid concentrations and their interactions
on inflorescence stalk length (cm) and flower head diameter (cm) of
Dendranthema grandiflorum during 2019 and 2020 seasons.

Potassium silicate Salicylic acid concentration (ppm) (A)

concentration (ppm) (B) 0.0 100 200 300 Mean (A)

Inflorescence stalk length (cm)

2019 season

Control 65.00 65.90 65.87 67.00 65.94
300 65.17 66.50 67.50 68.00 66.79
600 66.33 67.33 68.20 69.97 67.96
900 66.67 67.53 70.40 72.00 69.15
Mean (B) 65.79 66.82 67.99 69.24

L.S.D. at 5% A=0.48 B=0.32 AxB=10.73

2020 season

Control 65.13 65.27 66.03 66.37 65.70
300 65.30 66.17 66.80 67.63 66.48
600 66.63 67.60 68.70 70.20 68.28
900 67.30 68.37 69.30 70.90 68.97
Mean (B) 66.09 66.85 67.71 68.78

L.S.D. at 5% A=0.25 B=0.25 AxB=0.51

Flower head diameter (cm)

2019 season

Control 6.20 6.40 6.63 7.40 6.66
300 6.53 7.50 7.53 7.67 7.31
600 7.90 8.17 8.33 8.37 8.19
900 7.83 8.00 8.07 8.13 8.01
Mean (B) 7.12 7.5167 7.65 7.89

L.S.D. at 5% A=0.22 B=0.13 AxB=0.31

2020 season

Control 6.43 7.00 7.37 7.67 7.12
300 6.97 7.20 7.63 8.00 7.45
600 7.93 8.33 8.50 8.60 8.34
900 7.47 7.77 8.13 8.23 7.90
Mean (B) 7.20 7.58 7.91 8.13

L.S.D. at 5% A=0.17 B=0.12 AxB=0.27
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after planting date) were obtained with the
application of 600 ppm potassium silicate
concentration in 1% and 2™ seasons,
respectively. Furthermore, the highest values
in number of inflorescences and flower
heads per plant, inflorescence stalk length
and flower head diameter of chrysanthemum
(Dendranthema grandiflorum) were
recorded in plants sprayed with KSi at 900
ppm compared to control and the other ones
under study. Flowering parameters gradually
increased as potassium silicate concentration
increased in both seasons, in most cases. In
addition, Alaedeen ef al. (2020) reported that
using potassium at 2 g/l for had a significant
effect on all traits of freesia and recorded the
highest number of days to first floret opening
and longest stalk compared to control.

Chrysanthemum plants sprayed with SA
at 300 ppm concentration caused early
flowering (118.83 and 119.17 days after
planting date) as shown in Table (5). In the
same time, using 300 ppm SA gave the
greatest number of inflorescences and flower
heads per plant, longest inflorescence stalk
and flower head diameter of chrysanthemum
(Dendranthema grandiflorum) compared to
control and the other concentrations under
study during the two consecutive seasons
(Tables, 6 and 7). Moreover, SA is also
utilized for induction and initiation of
flowering in marigold (Chaudhary et al.,
2015).

The best interaction treatment for early
flowering (116.67 and 117.33 days after
planting date) was KSi at 600 ppm combined
with SA at 300 ppm compared with control
and the other interaction treatments, in both
seasons, respectively (Table, 5). While, the
more inflorescences and flower head number
per plant, the taller stalk length and the wider
flowers of Dendranthema grandiflorum were
obtained with the interaction treatment of
KSi at 900 ppm + SA at 300 ppm (Tables, 6
and 7). On some cultivars of Dendranthema
grandiflorum, Sivanesan et al. (2013)
reported that potassium silicate at 50 or 100
ppm enhanced flowering parameters, Also,
Ghorbani et al. (2013) showed that salicylic

acid significantly affected flower diameter,
flower stem length, fresh weight and dry
matter percentage of violet flower compared
to unsprayed plants. The maximum gerbera
inflorescence diameter was noticed in 400
ppmsalicylic acid treatment compared to
control (Aghajani and Jafarpour, 2016).
Moreover, Zeb et al. (2017) demonstrated
that SA at 100 mg 1! increased the number
of flowers plant™!, flower persistency, flower
stalk length and flower diameter of zinnia
cultivars. Days to flowering (33 days) were
lowest in the experimental unit sprayed with
SA at 200 mg 1'%,

Chemical constituents:

The total carbohydrates percentage and
total chlorophylls content (SPAD) of
chrysanthemum plants were impacted
significantly by the different potassium
silicate  concentrations = compared  to
unsprayed plants in both seasons (Table, 8).
Moreover, chemical constituents  of
chrysanthemum leaves were increased
gradually with increasing potassium silicate
concentrations. Furthermore, the maximum
increase in this concern was obtained from
the treatment of high concentration of KSi
(900 ppm). Additionally, it is clear known
that K element involves in the enhancement
translocation of carbohydrates and sugars
through plant organs, increases protein
synthesis and in different metabolic
processes (Csirzinsky, 1999).

Data tabulated in Table (8) show that,
any salicylic acid concentration significantly
enhanced the total carbohydrates percentage
and total chlorophyll content in leaves of
chrysanthemum plant compared with control
during the two consecutive seasons. The
highest values of total carbohydrates
percentage and total chlorophyll content of
Dendranthema grandiflorum plant were
recorded with the highest concentration of
SA (300 ppm) during 2019 and 2020
seasons.

Also, in most cases, total carbohydrates
percentage and leaves pigments of
chrysanthemum were significantly increased

492



Scientific J. Flowers & Ornamental Plants, 8(4):483-496 (2021)

Table 8. Effect of potassium silicate, salicylic acid concentrations and their interactions
on total chlorophyll content and total carbohydrates percentage of
Dendranthema grandiflorum during 2019 and 2020 seasons.

Potassium silicate Salicylic acid concentration (ppm) (A)

concentration (ppm) (B) 0.0 100 200 300 Mean (A)

Total carbohydrates percentage

2019 season

Control 15.57 15.77 16.13 16.23 15.93

300 15.67 16.07 16.67 16.83 16.31

600 15.60 16.40 17.37 17.80 16.792
900 16.87 17.87 17.367 17.57 16.98
Mean (B) 15.74 16.28 16.88 17.11

L.S.D. at 5% A=0.26 B=0.20 AxB=0.43

2020 season

Control 15.37 16.07 16.40 16.37 16.05
300 15.63 16.10 16.53 16.73 16.25
600 15.77 16.63 16.40 17.50 16.58
900 15.83 16.53 16.97 17.70 16.76
Mean (B) 15.65 16.33 16.58 17.08

L.S.D. at 5% A=0.14 B=10.14 AxB=0.27

Total chlorophyll content (SPAD)

2019 season

Control 46.40 46.50 46.97 47.27 46.78
300 46.33 46.47 47.23 47.63 46.92
600 47.00 47.00 47.93 48.43 47.59
900 46.83 47.63 48.40 48.83 47.93
Mean (B) 46.64 46.90 47.63 48.04

L.S.D. at 5% A=0.28 B=0.21 AxB=0.46

2020 season

Control 45.80 46.83 47.13 47.37 46.78
300 46.17 46.63 47.27 47.50 46.89
600 46.73 47.13 47.50 47.77 47.28
900 47.20 47.70 47.80 49.20 47.98
Mean (B) 46.48 47.08 47.43 47.96

L.S.D. at 5% A=0.29 B=10.20 AxB=0.45
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with all interaction treatments between
potassium  silicate and salicylic acid
concentrations compared with control

(without KSi and SA foliar application)
during both seasons (Table, 8). Generally,
under each level of potassium silicate, the
above-mentioned  determinations  were
increased gradually with increasing the
salicylic acid concentration. Ashour (2018)
found positive effects of potassium silicate at
100 ppm on total chlorophylls (a + b) of
Monterey cypress plant. In addition, SA has
a positive effect on photosynthesis in leaves
and carbohydrates in leaves and stems of
tuberose plants, and increased flower size
(Anwar et al., 2014). Also, plant pigments
(chlorophyll a, b and a + b) of Ixora
coccinea were increased with SA at 300 ppm
concentration (Gad et al., 2016).

CONCLUSION

From the above-mentioned results, it
could be concluded that foliar application of
potassium silicate (900 ppm) could be
successfully utilized in addition to foliar
application of salicylic acid with a
concentration of 300 ppm to obtain the
highest vegetative growth parameters, flower
aspects and significantly enhanced total
chlorophyll content of chrysanthemum
(Dendranthema grandiflorum) plants under
(black net) greenhouse conditions.
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