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ABSTRACT: Addition of organo-bio-stimulants may have major
impact on bio-chemical attributes of growing media and flower
productivity. The current study evaluated the response of lily bulbs for
growth, some bio-chemical characteristics, and flowering quality to
various growing media which included sand, clay, sand: clay (1:1 v/v),
or sand: clay: compost (1:1:1 v/v) supplemented with Humicil and/or
Power max. Results proved that the use of growing media led to
significant differences in growth, flowering, and chemical component
parameters of lily plants. However, there was superiority in these traits
due to planting in a medium consisting of a mixture of sand: clay:
compost (1:1:1 v/v), followed by sand: clay (1:1 v/v), then clay media.
On contrast, planting in sand soil was coincided with a decrease in
above-mentioned characteristics compared to the other media. The
addition of various organo-bio-stimulants coincided with an
improvement in growth, flowering and chemical component
measurements. Moreover, adding the mixture of Humicil with Power
max, followed by Power max alone showed the greatest effect on
improving measurements. The combination between growing media
and stimulants showed a significant difference in all measurements of
plant growth, flowering and chemical components of lily plants.
However, the highest values of these traits coincided with the
combination between a mixture of sand: clay: compost (1:1:1 v/v) with
the mixture of Humicil and Power max.

Keywords: Lilium hybrid; growing media, bio-stimulants, growth,
flowering, chemical components

INTRODUCTION

Ornamental plants have become more
economically significant, and demand for
them has grown quickly outside. The majority
of the cut flowers used in the industry are
flowering bulbs (Wani et al., 2018). The lily
plant (Lilium hybrida cv. Borsa) belongs to
the Liliaceae family and is a bulbous flower
with high economic value (Rafig et al., 2021).
The plants produce distinctive aromatic
flowers and can be grown in multiple climatic
conditions in the world (Askari et al., 2018;
Youssef et al.,, 2019). Due to its great
importance, it has been used for a long time to

make bouquets (Alam et al., 2013), used as
potted plants, decorating homes, and as cut
flowers that last a long time (Bhandari and
Aswath, 2018), and it also has a great export
value (Ali et al., 2023). Historically, the
majority of lily species have been employed
as culinary or medicinal plants (Tang et al.,
2021). Recently, some of these species have
been incorporated into traditional dishes
(Tang et al., 2022). In addition, a variety of
Chinese dishes, such as tea, noodles, distilled
wine, and snacks, use the bulbs and leaves,
whereas Japanese dishes include croquettes,
mixed rice, mixed jelly, stew, and other dishes
(Chawla et al., 2022). Zhang et al. (2023)
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noted that phenolic compounds, a type of
therapeutic ingredient, are present in lily
bulbs.

Growing media consumption is rapidly
increasing, which poses serious challenges to
the sustainability of the floricultural industry
(Kaushal and Kumari, 2020). Characteristics
of the different growing media have direct
and indirect impacts on the plant growth and
production. The importance characteristics of
ideal growing medium for agriculture are
porous with good ventilation, good drainage,
and cheap as well as good water retention
(Amarin et al.,, 2021). The ideal growing
substrate is determined by the characteristics
that govern the growth and survival rate of
transplanted propagation (Gruda, 2022).
There are different growing media like clay,
sand, and peat moss, etc. which play an
important role in the success of cultivation.
There is a difference in growth and flowering
characteristics of lily plants as a result of
growing plants in different media (Bhat et al.,
2019). Results of Aliverdi and Asgari (2022)
revealed that applying peat moss as culture
media improved growth and productivity of
lily plants.

Organic-biostimulants as Humicil or
Power max are rich in various nutrients,
vitamins, organic acids and plant growth
regulators, as well as they are easily absorbed
by plant, safe for environment, whether soil,
and water or air (CS et al., 2023). Humicil
serves as a supplemental source for various
phenols, which increases the biological
efficiency of the plant (Kisvarga et al., 2022),
enhances nutrient absorption from the soil,
promotes plant growth, and activates a variety
of microorganisms (Kumar et al., 2022).
Power max is considered vital bio stimulants
for plant production because it contains
significant amounts of plant hormones, amino

acids, macro- and micro-nutrients, etc.
(Chiaiese et al., 2018). The beneficial effects
of Power max on plants come from inducing
them to resist abiotic and biotic stresses. This
protects it from salinity, drought, frost,
changing light intensity, and colonization by
bacteria or fungi (Praveen et al., 2021).
Furthermore, Power Max has been shown to
stimulate a variety of plants' growth,
flowering, and productivity (Zamljen et al.,
2021).

Recognizing the importance of lily plants,
the current study was created to assess the
effect of various growing media in various
combinations supplemented with Humicil
and/or Power max on the growth, flowering,
and physio-chemical compositions of lily
plant.

MATERIALS AND METHODS
Agricultural management and treatments:

This study was conducted at a private
farm in Damanhour, Beheira Governorate,
Egypt (31° 04° N, 30° 47° E), In two
consecutive  seasons, 2021/2022 and
2022/2023. In El Kanater El Khayria-Cairo-
Egypt, healthy bulbs were bought from a
commercial-nursery. For both seasons, bulbs
weighing 22-25 g and with a diameter of 2.5
3.0 cm were soaked in a fungicide solution
before being planted on 10" October, in PVC
pots with a diameter of 30 cm packed with one
of the utilized media, i.e. sand, clay, sand:
clay (1:1 v/v), or sand: clay: compost (1:1:1
vIv).

The physio-chemical characteristics of
the utilized media are summarized in Tables
(1-3). The planted bulbs were irrigated
thoroughly after planting in pots. One month
later, plants were treated with different bio
stimulants, namely Humicil, Power max, or
mix of them at a rate of 2.5 ml/l. three times a

Table 1. The physio-chemical properties of the sandy soil under study.

Physical Soil texture Sand % Silt % Clay %
properties Sandy 94.0 25 35

. Soluble cations meq/| Soluble anions meg/I
Chemical pH  EC(ASIM) s+ 'k ca®  Mg®  COs  HCOs  CI
prop 8.0 0.33 130 7.0 2.2 0.7 0.0 3.9 2.8

246



Scientific J. Flowers & Ornamental Plants, 10(4):245-260 (2023)

Table 2. The physio-chemical properties of the clay soil under study.

Physical Soil texture Sand % Silt % Clay %
properties Clay 32.0 25.75 42.25

. Soluble cations meq/| Soluble anions meg/I
Chemical pH  EC(@SIM) s+ 'k ca®  Mg® SO~ HCOsy  CF
prop 7.80 1.11 498 145 6.25 3.25 4.27 1.60 10.09

Table 3. The physio-chemical properties of
the used compost.

Properties Values
Chemical
pH 6.5
EC (dS/m) 2.6
Total organic carbon (%o) 20.6
Total organic matter (OM; %) 35.6
Total nitrogen (%) 1.3
Total phosphorus (%) 0.5
Total potassium (%) 0.6
C/N ratio 15.8
Physical
Bulk density (kg/cm?®) 570.0
Moisture content (%) 30.5

Water holding capacity (g/water/g dry 4.0
Porosity (%0) 63.3

season, various organic-biostimulants were
used as a foliar spray, with a 15-day gap
between applications. Humicil and Power
max were purchased from Egyptian
Fertilizers Company, Cairo, Egypt, their
nutritional components are listed in Tables (4-
5). The experimental treatments were
arranged factorial in completely randomized
blocks design with three replicates; the main
plots representing the four different growing
media, while sub-plots representing the four
biostimulant treatments (control, Humicil,
Power max, or mix). Chemical fertilization
was applied to all experimental units of lily
plants in two stages, thirty- and forty-five
days following planting. Each pot received
split treatment with 2, 4, and 4 g of calcium
nitrate (Ca(NOs)2), calcium superphosphate
(CaH4P20g), and potassium  sulphate
(K2S0s4), respectively (Giri and Sashikala,
2018). Measurements of various vegetative
and flowering characteristics and chemical
compositions were taken from randomly
selected lily plants.

Growth parameters:

Plant height (cm) was recorded by
measuring the plant length from the collar
region to the highest point of growth. Leaf
length and width (cm): the length and width
of the third leaf were taken from the top of the
plant before bud opening. Number of leaves
was counted as numbers of leaves produced
after planting till harvesting.

Basal stem diameter (cm) was measured
by Vernier caliper at the collar region just
touching soil surface.

Flowering parameters:

Days to first flowering (days), flower
fresh and dry weights (g), flower stalk length
and diameter (cm), flower stalk fresh and dry
weights (g), number of flowers/plant, and
flower diameter (cm) were recorded.

N, P and K determinations in dry leaves:

Nitrogen  (N)  concentration  was
ascertained using the microkjeldahl analysis
as per AOAC (2005), phosphorus (P) and
potassium  (K)  concentrations  were
ascertained in accordance with Cottenie et al.
(1982).

Determination of total carbohydrates in
bulbs:

The phenol-sulfuric acid technique was
used to measure the concentration of
carbohydrates in bulbs, as reported by Saha
and Brewer (1994).

Determination of total phenolics:

The Prussian blue technique was used to
calculate total phenolics according to Price
and Butler (1977).
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Table 4. Composition of Humicil.

Character Appearance Humic acid Potassium  Zn, Fe, and Mn H Water solubility
PP (%) (K20 %) (ppm) P (%)
Value  Black powder 81 11 100 9.3 > 97

Table 5. Composition of Power max.

Density OM (g/L) H Macronutrients content (g/l) Cytokines, Auxins and Free amino acids
(g/cm?) g P N p K Gibberellins (g/1) (mg/kg)
0.63 440 5.5 20 9 115 590 20.6

Algenic acid (%) Manitol (%0)

Water solubility
(%)

Appearance

11.5 5.5 100

Black powder

Statistical analysis:

Using the SAS program, data on a variety
of parameters and the average of the two
seasons were analyzed using the L.S.D test at
a 5% level of probability, in accordance with
Snedecor and Cochran (1980).

RESULTS
Growth parameters:

Table (6) displays the results of the study
on the effects of growing media, growth
stimulants, and their interactions on the
growth characteristics of lily plants. The data
indicates that the two factors and their
interactions under investigation have a
considerable impact on the values of these
attributes. Likewise, higher values of plant
height, leaves length and width, number of
leaves/plant, and basal stem diameter were
recorded when planted in a medium
consisting of a mixture of sand: clay: compost
(1:1:1 v/v), followed by when grown in a
mixture of sand: clay (1:1 v/v).

In terms of organic-biostimulants as
Humicil or/and Power max had a substantial
impact on growth parameters namely plant
height, leaves length and width, number of
leaves/plant and basal stem diameter.
Furthermore, higher records of these traits
were obtained as a result of spraying plants
with a mix of Humicil and Power max,
followed by spraying with Power max alone.

Upon examining the interplay among the
investigated variables, we ascertain that these
influences have considerable importance for
the diverse growth attributes. The highest

values for growth attributes listed above were
obtained by the interaction of growing
medium which consists of sand: clay:
compost with the mix of Humicil and Power
max.

Flowering parameters:

Data of flowering traits like flower fresh
and dry weights, as well as flower stalk
diameter and length, in addition, flower stalk
fresh and dry weight, number of
flowers/plant, and flower diameter in
response to the different growing media,
organic-biostimulants and their interactions
are illustrated in Tables (7 and 8). These
characteristics increased as a result of
planting in a mixture of sand: clay: compost
(1:1:1 viv), followed by in a mixture of sand:
clay (1:1 v/v). Conversely, the lowest
flowering characteristic evaluations resulted
from planting in sandy soil alone. On the
other side, the lowest days to first flowering
was recorded with planting in a mixture of
sand: clay: compost (1:1:1 v/v). Planting in
sandy soil as a growing medium resulted in
the longest period to the first flowering and
the lowest values of other traits.

Flowering characteristics were improved
when plants were sprayed with organic-
biostimulants compared to the untreated
plants. The best results of flowering
parameters produced as a result of spraying
with a mix of Humicil and Power max,
followed by spraying with Power max alone.
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Table 6. Effect of various growing media, organic-biostimulants additives, and their
interaction on growth parameters of Lilium hybrida cv. Borsa.
Organic-biostimulants (B; 2.5 ml/l)

Growing Media (A)

Control Humicil Power max  Mix of them Mean (A)

Plant height (cm)
Sand 56.00 61.67 65.00 67.00 62.42
Clay 60.67 65.00 68.00 70.00 65.92
Sand: Clay (1:1 v/v) 65.00 69.00 71.00 73.00 69.50
Sand: Clay: Compost (1:1:1 v/v) 68.00 71.00 72.67 76.00 71.92
Mean (B) 62.42 66.67 69.17 71.50
LSD 5% A=1.11 B=0.78 AB=1.74

Leaf length (cm)
Sand 7.77 8.63 8.97 9.30 8.67
Clay 8.97 9.50 10.60 11.43 10.13
Sand: Clay (1:1v/v) 9.33 10.27 11.27 12.10 10.74
Sand: Clay: Compost (1:1:1 v/v) 9.53 10.60 11.53 13.33 11.25
Mean (B) 8.90 9.75 10.59 11.54
LSD 5% A=0.13 B=0.19 AB=0.35

Number of leaves/plant

Sand 57.33 63.00 66.00 69.00 63.83
Clay 66.67 67.00 70.00 73.00 69.17
Sand: Clay (1:1v/v) 68.67 71.67 74.00 76.67 72.75
Sand: Clay: Compost (1:1:1 v/v) 71.00 74.00 77.00 82.33 76.08
Mean (B) 65.92 68.92 71.75 75.25
LSD 5% A=1.04 B=1.05 AB=2.08

Leaf width (cm)
Sand 1.30 1.60 1.70 1.87 1.62
Clay 1.50 1.80 2.13 2.30 1.93
Sand: Clay (1:1v/v) 1.70 1.90 2.30 2.50 2.10
Sand: Clay: Compost (1:1:1 v/v) 1.80 2.10 2.40 2.70 2.25
Mean (B) 1.58 1.85 2.13 2.34
LSD 5% A=0.06 B=0.10 AB=0.18

Basal stem diameter (cm)

Sand 1.30 1.50 1.60 1.70 1.53
Clay 1.50 1.70 1.90 2.10 1.80
Sand: Clay (1:1v/v) 1.60 1.80 2.00 2.30 1.93
Sand: Clay: Compost (1:1:1 v/v) 1.70 1.90 2.10 2.50 2.05
Mean (B) 1.53 1.73 1.90 2.15
LSD 5% A=0.11 B=0.08 AB=0.18
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Table 7. Effect of various growing media, organic-biostimulants additives, and their
interaction on flowering parameters of Lilium hybrida cv. Borsa.
Organic-biostimulants (B; 2.5 mi/l)

Growing Media (A
J ) Control Humicil Power max Mix of them Mean (A)

Days to first flowering (days)

Sand 65.87 60.37 56.67 54.87 59.44
Clay 67.53 58.63 55.33 54.13 58.91
Sand: Clay (1:1v/v) 61.87 57.57 54.87 53.67 56.99
Sand: Clay: Compost (1:1:1 v/v) 59.57 56.50 54.97 53.13 56.04
Mean (B) 63.71 58.27 55.46 53.95

LSD 5% A=0.40 B=0.74 AB=1.34

Flower fresh weight (g)

Sand 13.37 14.67 16.20 17.53 15.44
Clay 14.67 15.77 17.00 17.97 16.35
Sand: Clay (1:1v/v) 15.83 16.47 17.60 18.30 17.05
Sand: Clay: Compost (1:1:1 v/v) 16.50 17.07 18.00 21.50 18.27
Mean (B) 15.09 15.99 17.20 18.83

LSD 5% A=0.33 B=0.35 AB=0.69

Flower dry weight ()

Sand 3.13 3.40 3.60 4.57 3.68
Clay 3.23 3.57 3.90 4.47 3.79
Sand: Clay (1:1v/v) 3.40 3.70 4.13 4.63 3.97
Sand: Clay: Compost (1:1:1 v/v) 3.60 3.80 4.37 5.27 4.26
Mean (B) 3.34 3.62 4.00 4.73

LSD 5% A=0.17 B=0.15 AB=0.31

Flower stalk diameter (cm)

Sand 0.66 0.68 0.70 0.73 0.69
Clay 0.69 0.71 0.74 0.75 0.72
Sand: Clay (1:1v/v) 0.73 0.74 0.77 0.84 0.77
Sand:Clay:Compost (1:1:1 v/v) 0.74 0.77 0.79 0.89 0.80
Mean (B) 0.70 0.72 0.75 0.80

LSD 5% A=0.10 B=0.09 AB=0.18

Flower stalk length (cm)

Sand 5.50 5.80 6.40 7.50 6.30
Clay 5.73 6.30 6.60 9.40 7.01
Sand: Clay (1:1v/v) 5.97 6.60 7.00 10.47 7.51
Sand:Clay:Compost (1:1:1 v/v) 6.40 6.80 8.10 11.10 8.10
Mean (B) 5.90 6.38 7.03 9.62

LSD 5% A=0.25 B=0.15 AB=0.35
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Table 8. Effect of various growing media, organic-biostimulants additives, and their
interaction on flower stalk fresh and dry weights, number of flowers/plant, and
flower diameter of Lilium hybrida cv. Borsa.

Organic-biostimulants (B; 2.5 mi/l)

Growing Media (A)

Control Humicil Power max Mix of them Mean (A)
Flower stalk fresh weight ()

Sand 8.73 9.17 9.67 10.40 9.49
Clay 9.10 9.40 9.83 11.67 10.00
Sand: Clay (1:1v/v) 9.23 9.53 10.53 12.50 10.45
Sand: Clay: Compost (1:1:1 v/v) 9.47 9.67 11.17 13.70 11.00
Mean (B) 9.13 9.44 10.30 12.07

LSD 5% A=0.21 B=0.20 AB=0.40

Flower stalk dry weight (g)

Sand 0.90 1.04 1.06 1.09 1.02
Clay 0.97 1.07 1.16 1.23 111
Sand: Clay (1:1v/v) 1.04 1.13 1.20 1.27 1.16
Sand:Clay:Compost (1:1:1 v/v) 1.08 1.17 1.23 1.35 1.21
Mean (B) 1.00 1.10 1.16 1.24

LSD 5% A=0.02 B=0.02 AB=0.05

Number of flowers/plant

Sand 2.03 2.37 2.50 2.63 2.38
Clay 2.17 2.60 2.70 2.80 2.57
Sand: Clay (1:1v/v) 2.40 2.73 2.83 3.00 2.74
Sand: Clay: Compost (1:1:1 v/v) 2.50 2.80 3.20 3.60 3.03
Mean (B) 2.28 2.63 2.81 3.01

LSD 5% A=0.08 B=0.13 AB=0.24

Flower diameter (cm)

Sand 12.53 13.03 12.60 13.07 12.81
Clay 12.70 13.67 13.00 13.67 13.26
Sand: Clay (1:1v/v) 13.23 14.03 14.27 14.60 14.03
Sand:Clay:Compost (1:1:1 v/v) 13.63 14,57 14.63 15.57 14.60
Mean (B) 13.03 13.83 13.63 14.23

LSD 5% A=0.10 B=0.21 AB=0.38

The mix-ups between growth media and
organic-biostimulants  treatments had a
substantial effect on the various flowering
parameters. For these features, the
intersection between growing media of sand:
clay: compost with Humicil and Power Max
produced the most effective results.

N, P and K determinations in dry leaves:

It is evident from Figs. (1, 2 and 3) that
the relationship between growing media and
organic-biostimulants has a significant effect
on the N, P, and K contents of lily dry leaves.
Plants cultivated in a blend consisting of sand:
clay: compost (1:1:1 v/v) and sprayed with a
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= Control OHumicil (2.5 mifl)

3.00 1 B Power max (2.5 ml/l) mMix of them (2.5 ml/l)

2.50

2.00

1.50

1.00

0.50

0.00 .

Sand Clay Sand: Clay (L:1vA)  Sand: Clay: Compost
L:1:1vh)

Fig. 1. Effect of the interaction between growing media and organic-biostimulants
additives on N % in dry leaves of Lilium hybrida cv. Borsa.

B Control OHumicil (2.5 mi/l)

0.70 1 B Power max (2.5 mi/l) ® Mix of them (2.5 ml/l)

0.60
0.50
0.40
0.30
0.20
0.10
0.00

Sand: Clay (1:1vA) Sand: Clay: Compost
(111 wh)

Clay

Fig. 2. Effect of the interaction between growing media and organic-biostimulants
additives on P % in dry leaves of Lilium hybrida cv. Borsa.

= Control OHumicil (2.5 ml/T)
& Power max (2.5 ml/l) ® Mix of them (2.5 ml/l)

1.60 -
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

Sand Clay Sand: Clay (1:1vA)  Sand: Clay: Compost
L:1:1vh)

Fig. 3. Effect of the interaction between growing media and organic-biostimulants
additives on K % in dry leaves of Lilium hybrida cv. Borsa.
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mixture of Humicil and Power max outgrew
those other reactions in the nitrogen content
of the leaves. Additionally, statistical analysis
demonstrated that, in contrast to the other
treatments, the phosphorus content of the
plant leaves increased when they were
sprayed with a mixture of Humicil and Power
max and grown in clay as a growth medium.
Likewise, it can be argued that, spraying lily
plants with a mixture of Humicil and Power
max and growing them in a sand: clay
(1:1v/v) medium is the best option, because it
causes the potassium content of the leaves to
increase highly.

Determination of total carbohydrate in
bulbs:

Data in Fig. (4) illustrate that the total
carbohydrates of lily bulbs were affected by

the interaction between the growth medium
and organic-biostimulants. The growing
media of sand: clay (1:1 v/v) followed by the
medium as clay and spraying with mix of
Humicil and Power max achieved the highest
increase in total carbohydrates compared to
other treatment.

Determination of total phenolics:

The findings in Fig. (5) show that the
growth medium and organic-biostimulants
interact to impact the total phenolic content of
lily bulbs. When compared to other
treatments, the growing medium of sand,
clay, and compost (1:1:1 v/v) and spraying
with a mixture of Humicil and Power max
produced the largest increase in total
phenolic.

2 Control
35 1 & Power max (2.5 ml/l)
30
25
20
15

10

Sand Clay

OHumicil (2.5 ml/T)
® Mix of them (2.5 ml/l)

Sand: Clay (L:1vA)  Sand: Clay: Compost

L:1:1vh)

Fig. 4. Effect of the interaction between growing media and organic-biostimulants
additives on total carbohydrates (%) in bulbs of Lilium hybrida cv. Borsa.

8 Control

0.12 ~ @ Power max (2.5 ml/l)

0.10
0.08
0.06
0.04
0.02
0.00

Sand

Clay

OHumicil (2.5 ml/l)
® Mix of them (2.5 ml/l)

Sand: Clay (L:1vA) Sand: Clay: Compost

(L:1:1wh)

Fig. 5. Effect of the interaction between growing media and organic-biostimulants
additives on total phenolic (%0) in bulbs of Lilium hybrida cv. Borsa.
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DISCUSSION

Lily plants underwent an assessment of
the impact of applied growing media and
organic-biostimulants on various growth,
flowering, and chemical composition
parameters. Obtained results pointed out that
the application of sand: clay: compost (1:1:1
v/v) as a growing medium achieved the
highest improvement in different
characteristics (Swedan et al., 2023). Hewidy
et al. (2014) pointed out that adding of
compost in the growing media improved
growth and yield of basil in contrast to mixed
media containing vermicompost or peat moss.
The beneficial effect of compost as growing
medium on marigold growth was recorded
with Atiyeh et al. (2002). Application of
different growing media as peat moss+ sand+
compost improved the flowering, nitrogen,
phosphorus, and potassium contents of
Gerbera jamesonii (Ali et al.,, 2023).
Compost may benefit lily plants more than
other soil amendments because it is an
organic material that can change the
characteristics of sandy soil. This is because
compost reduces the bulk density of the soil
while raising the nutrient availability,
porosity, organic matter content, and water-
holding capacity (Mostafa et al., 2019).

On the other side, addition of compost
material lowered pH in soil, improved
nutrient uptake by plants (Ahmad et al.,
2012). The growing media which contained
compost can prop the growth and
development of some ornamental plants by
saving the nutrients (Massa et al., 2018),
while, releasing an active organic compounds
that led to increase the nutrient use efficiency
(Massa et al., 2019; Makhlouf et al., 2022).

Our findings indicated that adding
organic materials to the soil could give lily
plants the nutrients they need to grow (Ebeid
and Shebany, 2017), enhance the chemical
and physical characteristics of the soil, and
then enhance the features of plant growth in
comparison to just using sandy soil (Ebeid et
al., 2022).

Also, this study showed that the growth,
flowering and chemical composition
measurements of lily plants grown in sandy
soil were reduced. This may be due to the
characteristics of sandy soil, which contains a
high percentage of sand, low organic matter,
low of specific surface area, low fertility, low
of water retention, and high of infiltration
rate, as well as the ease of leaching nutrients
through the soil (EI-Bially et al., 2022).

There were significant increases in the
characteristics  of  vegetative  growth,
flowering, and chemical components of lily
plants when adding various organic-
biostimulants compared to the control. The
improvement in these traits was clear with the
addition of the mixture of Humicil and Power
max compared to spraying either of them
alone.

The stimulation effect of spraying with
Power max, which contains algae, may be due
to application a foliar spray attributed to the
quickly interacting with plant tissue (Tartil et
al., 2016). Power max containing of amino
acid led to improve absorption of nutrients
and the efficiency of photosynthesis, which
results in induction of plant growth,
flowering, and chemical components
(Youssef and Adawy, 2023).

Similar results were reported by Karim et
al. (2017), El-Hady (2020), and Archana et al.
(2023). Also, the remarkable improvement in
the growth observed in lily plants may be
attributed to that Power max is containing of
auxins, cytokinins, and macro and micro-
nutrients. These components contribute to cell
division and expansion, which accelerates
plant growth and development as reported by
Machado et al. (2014).

The remarkable improvement in the
flowering measurements was accompanied
by the treatment Power max because it
contains nitrogen, phosphorus, potassium,
vitamins and macronutrients, which is
followed by an increasing in growth,
photosynthesis, and a desired C: N ratio, thus
improving the flowering characteristics
(Pruthvi et al., 2017).
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On the other side, spraying with Humicil
led to a noticeable improvement in the
growth, flowering and chemical components
compared to untreated lily plants. The highest
growth, yield and chemical components of
Lepidium sativum were recorded in plants
which received humic acid at 4% level (Hafiz,
2018). Likewise, the enhancement in the plant
growth by humic acid application may be
related to its positive effect on the
physiological and biochemical processes in
plant as well as its biological effects on the
soil (Ali etal., 2022). The enhancement in the
flowering and chemical compositions were
found in lily plants received Humicil
compared to untreated plants as may be
related to the enhancements in the vegetative
growth, which in turn improved nutrients
uptake and photosynthesis by the plants, then
induced the flowering and chemical
components (Nasiri et al., 2021; Ampong et
al., 2022). In this respect, results of Chaski et
al. (2023) proved that bio stimulants that
contained seaweed extracts and humic acids
improved growth, vyield and chemical
components of mint crop. The results of
Rahbar et al. (2023) indicated that foliar
spraying with humic acid contributed to
increase the carbohydrate rate of the olive
leaves.

CONCLUSION

The current study came to the conclusion
that growth, flower quality, and production
were enhanced by using a growing medium
consisting of sand: clay: compost (1:1:1 v/v)
in  supplementation with an organic-
biostimulant mix of Humicil and Power max.
Supplementing different agricultural media
with organic-biostimulant sprays enhanced
the macro-nutrients, carbohydrates, and
phenolic contents. Incorporating Humicil or
Power Max into several types of growing
media has been shown to enhance
productivity, and yield stronger-healthier-
horticultural-plants.

REFERENCES

Ahmad, I.; Ahmad, T.; Gulfam, A. and
Saleem, M. (2012). Growth and flowering
of gerbera as influenced by various

horticultural substrates. Pakistan Journal
of Botany, 44(1):291-299.

Alam, A.; Igbal, M. and Vats, S. (2013).
Cultivation of some overlooked bulbous
ornamentals-A review on its commercial
viability. Report and Opinion, 5(3):9-34.

Ali, A.Y.A.; Ibrahim, M.E.H.; Zhou, G.; Zhu,
G.; Elsiddig, A.M.I.; Suliman, M.S.E;
Elradi, S.B.M. and Salah, E.G.1., (2022).
Interactive impacts of soil salinity and
jasmonic acid and humic acid on growth

parameters, forage yield and
photosynthesis parameters of sorghum
plants. South  African  Journal  of

Botany, 146:293-303.
https://doi.org/10.1016/j.sajb.2021.10.02
7

Ali, LALA.; Hassan, Soheir E.; Abdelhafez,
A.A.; Hewidy, M.; Nasser, M.A.; Saudy,
H.S.; Hassan, K.M. and Abou-Hadid, A.F.
(2023). Modifying the growing media and
bio stimulants supply for healthy gerbera
(Gerbera jamesonii) flowers. Gesunde
Pflanzen, 1(1):1-9.
https://doi.org/10.1007/s10343-023-0094
3-z

Ali, R.A.; Hayat, U.; Hussain, I.; Ahmed, W.;
Malik, M.A.M.; Shaukat, M.F.; Bibi, S.;
Yesaya, A.; Wang, Q.; Yao, Z. and Julio,
R. (2023). Effect of zeatin and kinetin on
growth and quality of Lilium lancifolium
grown in Haripur region. Journal of Xi’an
Shiyou University, Natural Science
Edition, 19(11):215-223.

Aliverdi, A. and Asgari, D. (2022). Effects of
plant growth regulators, culture media,
and light on bullet production of lily
‘Fujian’ using scaling technique. Journal
of Ornamental Plants, 12(1):1-10.
https://dorl.net/dor/20.1001.1.22516433.2
022.12.1.1.5

Amarin, R.; Kafawin, O.; Ayad, J.; Al-Zyoud,
F.; Haddad, N. and Amarin, A. (2021).
Performance of chrysanthemum
(Chrysanthemum morifolium Ramat cv.
Balady) in different saline water irrigated
soils and growing media. Jordan Journal

255



Eman A. Swedan and Samah M. Youssef

of Agricultural Sciences, 17(2):69-83.
https://doi.org/10.35516/jjas.v17i2.71

Ampong, K.; Thilakaranthna, M.S. and
Gorim, L.Y. (2022). Understanding the
role of humic acids on crop performance
and soil health. Frontiers in
Agronomy, 4:1-14.
https://doi.org/10.3389/fagro.2022.84862
1

AOAC. (2005). Official Method of Analysis.
18™ Edition, Association of Officiating
Analytical Chemists, Washington DC,
Method 935.14 and 992.24.

Archana, C.S.; Prasad, V.M.; Topno, S.E. and
Singh, Y.K. (2023). Effect of bio-
stimulants and their application methods
on growth, flowering, yield and vase life
of Asiatic lilium cv. Fangio. International
Journal of Environment and Climate
Change, 13(10):511-518.
https://doi.org/10.9734/ijecc/2023/v13i10
2679

Askari, N.; Visser, R.G. and De Klerk, G.J.
(2018). Growth of lily bulblets in vitro, a
review. International  Journal  of
Horticultural Science and Technology,
5(2):133-143.
https://doi.org/10.22059/ijhst.2018.26887
0.263

Atiyeh, R.M.; Arancon, N.; Edwards, C.A.
and Metzger, J.D. (2002). The influence
of earthworm-processed pig manure on
the growth and productivity of marigolds.
Bio Resource Technology, 81(2):103-108.
https://doi.org/10.1016/S0960-8524(01)0
0122-5

Bhandari, N.S. and Aswath, C. (2018).
Standardization of an effective protocol
for in vitro culture of Lilium longiflorum
Thunb. cv. Pavia. International Journal of
Current  Microbiology and Applied
Sciences, 7(4):1183-1190.

Bhat, Z.A.; Wani, M.A.; Hamid, B.; Bhat,
R.A.; Nazki, I.T. and Neelofar (2019).
Standardization of growing media for
lilium cv. Pollyana. Journal of Ornamental
Horticulture, 22(1/2):17-20.

256

https://doi.org/10.5958/2249-880X.2019
.00003.3

Chaski, C.; Giannoulis, K.D.; Alexopoulos,
A.A. and Petropoulos, S.A. (2023).
Biostimulant application alleviates the
negative effects of deficit irrigation and
improves growth performance, essential
oil yield and water-use efficiency of mint
crop. Agronomy, 13(8):2182-2197.
https://doi.org/10.3390/agronomy130821
82

Chawla, S.L.; Momin, K.C.; Pawar, R.D;
Kumari, K. and Patil, S. (2022).
Traditional bulbous plants. In: Datta, S.K.
and Gupta, Y.C. (eds.), Floriculture and
Ornamental Plants, Handbooks of Crop
Diversity: Conservation and Use of Plant
Genetic Resources, Springer, Singapore.,
pp. 263-305.
https://doi.org/10.1007/978-981-15-3518
-5 11

Chiaiese, P.; Corrado, G.; Colla, G,
Kyriacou, M.C. and Rouphael, Y. (2018).
Renewable sources of plant bio

stimulation: microalgae as a sustainable
means to improve crop performance.
Frontiers in Plant Science, 9:1-6.
https://doi.org/10.3389/fpls.2018.01782

Cottenie, A.; Verlo, M.; Kjekens, L. and
Camerlynch, R. (1982). Chemical
Analysis of Plant and Soil. Laboratory of
Analytical Agrochemistry. State
University, Gent, Belgium, 63 p.

CS, A.; Prasad, V.M.; Topno, S.E. and Singh,
Y.K. (2023). Effect of bio-stimulants and
their application methods on growth,
flowering, yield and vase life of Asiatic
lilium cv. Fangio. International Journal of
Environment and Climate Change,
13(10):511-518.
https://doi.org/10.9734/ijecc/2023/v13i10
2679

Ebeid, A.F.A. and Shebany, Y.M. (2017).
Influence of endophytic fungi and
growing media on the growth and some
chemical constitutes in Chrysophyllum
oliviforme seedlings. Research Journal of


https://doi.org/10.3390/agronomy13082182
https://doi.org/10.3390/agronomy13082182

Scientific J. Flowers & Ornamental Plants, 10(4):245-260 (2023)

Pharmaceutical, Biological and Chemical
Sciences, 8(3):532-544.

Ebeid, A.F.A.; Mostafa, M.M.A.; Mahmoud,
A.M.M.; Hussein, M.F.A. and Soliman,
Y.M. (2022). The growth and chemical
composition of Ficus sycomorus plants:
Influence of compost and endophytic
fungi application in sandy soil. Assiut
Journal of Agriculture Science, 53(5):52-
64.
https://doi.org/10.21608/ajas.2022.15150
1.1160

El-Bially, M.E.; Saudy, H.S.; Hashem, F.A.;
El-Gabry, Y.A. and Shahin, M.G. (2022).
Salicylic acid as a tolerance inducer of
drought stress on sunflower grown in
sandy soil. Gesunde Pflanzen, 74(3):603-
613. https://doi.org/10.1007/s10343-022-
00635-0

El-Hady, W.M.F. (2020). Response of
tuberose plants to chitosan and seaweed
foliar application. Scientific Journal of
Flowers and  Ornamental  Plants,
27(2):153-161.
https://doi.org/10.21608/SJFOP.2020.100
637

Giri, T.K. and Sashikala, B. (2018).
Flowering and bulb production of LA
Lilium hybrid cv. Fangio influenced by
different groups of nutrients. Journal of
Soils and Crops, 28(1):26-30.

Gruda, N.S. (2022). Advances in soilless
culture and growing media in today’s
horticulture: an editorial. Agronomy,
12(11):2773-2778.
https://doi.org/10.3390/agronomy121127
73

Hafiz, Y.A.M. (2018). Effect of humic acid
soil application and foliar spray of some
nutrient elements on growth, yield and
chemical composition of Lepidium
sativum plant. Journal of Productivity and
Development, 23(3):607-625.
https://doi.org/10.21608/JPD.2018.42542

Hewidy, M.; Sultan, E.; Elsayed, M. and
Abdrabbo, M.A.A. (2014). Conventional
basil production in different growing

257

media of compost, vermicompost or peat-
moss with loamy soil. Journal of
Horticultural Science and Ornamental
Plants, 6(2):82-89.
https://doi.org/10.5829/idosi.jhsop.2014.
6.2.1141

Karim, K.B.; Kumar, N.V.; Raghupati, B. and
Pal, A.K. (2017). Effect of biostimulants
on growth and floral attributes of tuberose
(Polianthes tuberosa L.) cv. Prajwal.
International  Journal  of  Current
Microbiology and Applied Sciences,
6(6):2557-2564.
http://dx.doi.org/10.20546/ijcmas.2017.6
06.0xx

Kaushal, S. and Kumari, P. (2020). Growing
media in floriculture crops. Journal of
Pharmacognosy and Phytochemistry, 9(2):
1056-1061.

Kisvarga, S.; Farkas, D.; Boronkay, G.;
Neményi, A. and Orloci, L. (2022).
Effects of biostimulants in horticulture,
with emphasis on ornamental plant
production. Agronomy, 12(5):1-25.
https://doi.org/10.3390/agronomy120510
43

Kumar, S.B.; Prasanth, P.; Sreenivas, M.;
Gouthami, P. and Sathish, G. (2022).
Effect of NPK, biofertilizers and
biostimulants on flowering, flower quality
and yield of China aster cv. ‘Arka
Kamini’. The Pharma Innovation Journal,
11(5):1239-1243.

Machado, V.P.O.; Pacheco, A.C. and
Carvalho, M.E.A. (2014). Effect of
biostimulant application on production
and flavonoid content of marigold
(Calendula officinalis L.). Revista Ceres,
61(6):983-988.
https://doi.org/10.1590/0034-737X20146
1060014

Makhlouf, B.S.1.; Khalil, S.R.A. and Saudy,
H.S. (2022). Efficacy of humic acids and
chitosan for enhancing yield and sugar
quality of sugar beet under moderate and
severe drought. Journal of Soil Science
and Plant Nutrition, 22(2):1676-1691.


https://dx.doi.org/10.21608/ajas.2022.151501.1160
https://dx.doi.org/10.21608/ajas.2022.151501.1160

Eman A. Swedan and Samah M. Youssef

https://doi.org/10.1007/s42729-022-0076
2-7

Massa, D.; Bonetti, A.; Cacini, S.; Faraloni,
C.; Prisa, D.; Tuccio, L. and Petruccelli,
R. (2019). Soilless tomato grown under
nutritional stress increases green biomass
but not yield or quality in presence of
biochar as growing medium. Horticulture,
Environment, and Biotechnology,
60:871-881.
https://doi.org/10.1007/s13580-019-0016
9-x

Massa, D.; Lenzi, A.; Montoneri, E.; Ginepro,
M.; Prisa, D. and Burchi, G. (2018). Plant
response to biowaste soluble hydrolysates
in hibiscus grown under limiting nutrient
availability. Journal of Plant Nutrition,
41(3):396-409.
https://doi.org/10.1080/01904167.2017.1
404611

Mostafa, H.H.A.; Hefzy, M.; Zahran,
M.M.A.A. and Refai, E.F.S. (2019).
Response of lettuce (Lactuca sativa L.)
plants to application of compost levels
under various irrigation regimes. Middle
East Journal of Agriculture, 8(2):662—
674.

Nasiri, A.; Morteza, S.D.; AmirHossein, S.R.
AmirAbbas, M. and Hamid, J. (2021). The
response of growth and yield of canola
genotypes to humic acid application in
different plant densities. Gesunde
Pflanzen, 73(1):17-27.
https://doi.org/10.1007/s10343-020-0052
4-4

Praveen, T.M.; Patil, S.R.; Patil, B.C;
Seetharamu, G.K.; Rudresh, D.L;
Pavankumar, P. and Patil, R.T. (2021).
Influence of biostimulants on growth and
yield of  floribunda rose cv.
Mirabel. Journal of Pharmacognosy and
Phytochemistry, 10(1):2701-2705.

Price, M.L. and Butler, L.G. (1977). Rapid
visual estimation and spectrophotometric
determination of tannin content of
sorghum grain. Journal of Agricultural
and Food Chemistry, 25(6):1268-1269.
https://doi.org/10.1021/jf60214a034

Pruthvi, P.H.; Hemlanaik, B. and
Shivaprasad, M. (2017). Effect of bio
stimulants on morphology, flowering and
yield of chrysanthemum under NVPH.
The Bioscan, 12(1):273-276.

Rafig, S.; Rather, Z.A.; Bhat, R.A.; Nazki,
I.T.; Al-Harbi, M.S.; Banday, N.; Farooq,
I.; Samra, B.N.; Khan, M.H.; Ahmed, A.F.
and Andrabi, N. (2021). Standardization
of in vitro micropropagation procedure of
oriental Lilium hybrid cv. ‘Ravenna’.
Saudi Journal of Biological Sciences,
28(12):7581-7587.
https://doi.org/10.1016/j.sjbs.2021.09.06
4

Rahbar, F.G.; Vaziri, A.; Asil, M.H.; Sasani,
S.T. and Olfati, J. (2023). Effects of humic
acid on antioxidant defense system and
senescence-related gene expression in
leaves of longiflorum x asiatic of lilies
(LA Lilium hybrid). Journal of Soil
Science and Plant Nutrition, 23:3500-
3507.
https://doi.org/10.1007/s42729-023-0126
6-8

Saha, S.K. and Brewer, C.F. (1994).
Determination of the concentrations of
oligosac-charide, complex type
carbohydrates and glyco-proteins using
the  phenol-sulfuric  acid  method.
Carbohydrate Research, 254:157-167.
https://doi.org/10.1016/0008-6215(94)84
249-3

Snedecor, W.G. and Cochran, G.W. (1980).
Statistical Methods, 7" Ed. lowa State
Univ. Press, Ames, lowa, USA., 507 p.

Swedan, E.A.; Ahmed, M.A.A.; Jiménez-
Ballesta, R. and El-Kinany, R.G. (2023).
Biological substances as stimulants-
inducing growth, flowering, and chemical
constituents in dahlia plants. Cogent Food
and Agriculture, 9(2):1-13.
https://doi.org/10.1080/23311932.2023.2
282237

Tang, Y.; Liu, Y.; Luo, K.; Xu, L.; Yang, P.
and Ming, J. (2022). Potential applications
of Lilium plants in cosmetics: A
comprehensive review based on research

258



Scientific J. Flowers & Ornamental Plants, 10(4):245-260 (2023)

papers and patents. Antioxidants, 11(8):1-17.
https://doi.org/10.3390/antiox11081458

Tang, Y.C.; Liu, Y.J.; He, G.R.; Cao, Y.W,;

Bi, M.M.; Song, M.; Yang, P.P.; Xu, L.F.
and Ming, J. (2021). Comprehensive
analysis of secondary metabolites in the
extracts from different lily bulbs and their
antioxidant ability. Antioxidants, 10(10):
1-16.
https://doi.org/10.3390/antiox10101634

Tartil, M.; Emam, H.A.M.; Ibrahim, A.K;

and Hewidy, M. (2016). Response of pot
marigold (Calendula officinalis L.) to
different  application methods and
concentrations of seaweed extract. Arab
University Journal of  Agricultural
Sciences, 24(2):581-591.
https://doi.org/10.21608/ajs.2016.14428

Wani, M.A.; Nazki, 1.T.; Din, A.; Igbal, S.;

Wani, S.A.; Khan, F.U. and Neelofar.
(2018). Floriculture Sustainability
Initiative: The Dawn of New Era. In:
Lichtfouse, E. (ed.), Sustainable
Agriculture Reviews 27, Springer, Cham.,
pp. 91-127.
https://doi.org/10.1007/978-3-319-75190
-0 4

Youssef, N.M.; Shaaban, S.A.; Ghareeb, Z.F.

regeneration of Lilium orientalis cv.
Starfighter plants. Bulletin of the National
Research Centre, 43:211-219.
https://doi.org/10.1186/s42269-019-0246
-Z

Youssef, S.M. and Adawy, A.A. (2023).

Exogenous application of arginine
alleviates the adverse effects of NaCl-salt
stress on Calendula officinalis L.
plants. Scientific Journal of Flowers and
Ornamental Plants, 10(3):191-215.
https://doi.org/10.21608/sjfop.2023.2381
92.1022

Zamljen, T.; Hudina, M.; Veberi¢, R. and

Slatnar, A. (2021). Biostimulative effect
of amino acids and green algae extract on
capsaicinoid and other metabolite
contents in fruits of Capsicum spp.
Chemical and Biological Technologies in
Agriculture, 8(1):1-12.
https://doi.org/10.1186/s40538-021-0026
0-5

Zhang, B.; Quan, H.; Cai, Y.; Han, X.; Kang,

H.; Lu, Y.; Cheng, H.; Xiang, N.; Lan, X.
and Guo, X. (2023). Comparative study of
browning, phenolic profiles, antioxidant
and antiproliferative activities in hot air
and vacuum drying of lily (Lilium

langifolium Thunb.) bulbs. LWT,184:1-13.

and Taha, L.S. (2019). In vitro bulb https://doi.org/10.1016/j.Iwt.2023.115015

formation of direct and indirect

AilrasS gl Aglaia) 9 galll Cpeanld o Jaad gadl) Jailu g () 4y guand) 45 guad) cilladiial) d8L)
alalll Jlad 3392 5 s oa 3 dsalil) g

i g dana less COl g 2aal Glay
¢ sgted dadla ddel 3l A (bl (uﬁ*
e ¢ sl daala cde ) 1 AS (bl e.uﬁ**

Loalil) 5 Al sul) landl e T 5087 il sail) Jatl o] & pomnl) B4 gaal) cilladiiadl AdLY () o 8

83535 Ailaas gl ailiadl) (any s allll Juad saill cilan dlaia] auity Llal) Al pal) ol 58 30
:oshall el S (ana / ana V:Y) Cphal) i)l g Gadall s Je ) Jadi )5 saill Tl 5 Rl e HY)
3l gaill Jailus g aladisd (o) il il | Sla gl gl/ 5 Jamara saells Al (ansn/ana 1:):)) o sueS
o8 8 (s allia (S ) V) andalll il AluasSll il Sall 5y 3l 5 sl Cildia 83 508 DGR )
el 4l o(paa/ana 120 ) o saaSl s cpdall sl dadds (e 6K (g3 dans gl B e ) ST A Gl
Al W) Ay & jlae cliall a3 b Gmlias) ) dgle Jl A il A de ] )l cal laiy (ana/ana 1:)) cpall

259



Eman A. Swedan and Samah M. Youssef

Al e 5 5Sle Abas€ll il sSall 5 b 3¥ 5 sl Ll e 1) g puimall iy gl ilatinall Bl
L G 5 Y1 1A IS 3 (Sl s 20 5 oSy sl e s sl Il dilnf (fs
ALal Sl s a5 sall Ll pran b Ty BRI cllaiall s pail) Tailiss (e Jolill gl
V020) el Gl 2l ) gl oy g il 55 il a3l il e 0 V1 ol il

(oSla skl s Jpmaa sagl) ol (5 53 Sl (pas/pns

260





