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Effect of Bio-stimulants and their Application Methods on Growth, Flowering
Yield and Vase life of Asiatic Lilium cv. Fangio

ABSTRACT

The present investigation entitled “Effect of bio-stimulants and their application methods on
growth,  flowers yield and vase life of asiatic lilium cv. Fangio” was carried out during
November, 2022 to M ar c h, 2023 in, Horticulture Research Farm, Department of Horticulture,
Naini Agricultural Institute, SHUATS. The experiment was conducted in Completely
Randomized Design with ten treatment combinations, with application of three Biostimulants like
Humicil, Biovita and Hydropro gold at different levels, which was replicated thrice. It was
concluded that the application of biostimulants rendered their significant effect on almost all the
growth, flowering and yield characters as well as quality of lilium. The treatment T3 i.e.,
application of Biovita (Foliar method) found superior in terms of plant height(70.84 cm), Stem
girth (0.80cm) Number of leaves(87.47),Leaf area (13.63cm?), Bud diameter (2.56cm), Bud
length (9.14cm) ,Flower diameter (14.68cm), Fresh weight of stem (34.73g), Vase life
(12.60days), Diameter of bulb (5.21cm), Weight of bulb per plant (64.75g) Number of flowers per
plant(4.91), Number of flowers per 200m? (10924.83), Weight of bulbs per plant (0.071kg), and
Weight of bulbs per 200m? (157.02kg).

1. INTRODUCTION

Asiatic lilies, scientifically known as Lilium asiatica are belongs to the family Liliaceae, is one

among the important bulbous plants which is widely acclaimed for its use as cut flowers and
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pot plants and ranks fourth among the cut flowers in the world. It is native to the Northern
hemisphere and geometrically distributed over China. In India, Lilium are found growing
naturally in Nilgiri Hills and Himalayan regions [1]. The Netherlands, Japan and U.S.A.
(Oragon) are the prime producers of both cut flowers and bulbs. The commercial cultivation of
Lilium in India [2] has been restricted to the states; Tamil Nadu, Kerala, Karnataka, Himachal
Pradesh, Uttar Pradesh and Maharashtra. Lilium has been admired for its aesthetic beauty and
has been depicted as a symbol of purity and regality. Lilium is one of the important geophytes,
endowed with showy flowers, appealing colour pattern and durable spikes.

flowers. Flower colour varies from orange, red, yellow to pink, white etc. They are mostly
odourless. These are late flowering in nature, plants are tall with large and broad leaves. Flowers
are large, fragrant, tend to be outward facing. They are also compact, with plant height of 60-
150 cm that bears 3-4 flowers per umbel. Flowers are of 15-20 cm diameter that may point
up, out or down and stalk length may from 50 to 100 cm. Blooms may be red, orange, pink, white
or yellow in colour. They grow well in full sun or light shade.

The aim of modern agriculture is to reduce inputs without reducing the yield and quality. The
identification of organic molecules able to activate plant metabolism may allow an improvement
in plant performance in a short period of time and in a cheaper way. Biostimulants are plant
extracts and contain a wide range of bioactive compounds that are mostly still unknown. These
products are usually able to improve the nutrient use efficiency of the plant and enhance tolerance
to biotic and abiotic stresses [3]. Plant biostimulants are the materials which include substances
and microorganisms which stimulate natural processes when applied to plants or the rhizosphere
the main functions of plant biostimulants include nutrient uptake, nutrient efficiency, tolerance to

abiotic stresses, increase crop quality.

Humic substances are naturally occurring end-products resulting from the decomposition of
microorganisms such as bacteria and fungi, and the chemical decomposition of animal and plant
residues in the soil. Humic acid and fulvic acids combine to convert minerals into organic
compounds that can be digested very easily by plants [4]. Humic acid could directly influence
plant growth components such as cell permeability, respiration, photosynthesis, and cell

elongation [5].



UNDER PEER REVI EW

Seaweed extracts are derived from the extraction of several macroalgal species, leading to the
production of complex mixtures of biologically active compounds depending on the extraction
method [6]. Seaweed extracts are nutrient supplements in agriculture and horticulture to
boost plant growth and productivity as an alternative to chemical fertilizers. Seaweed extracts
are rich in mineral elements like calcium, magnesium, potassium, chlorine, sulphur,

phosphorous, iodine, zinc and copper.

Protein hydrolysates and amino acid mixtures are obtained from chemical or enzymatic
hydrolysis of plant and animal feedstock.These play multiple roles in N uptake and assimilation,
plant signaling, C:N metabolism in the plant, and can increase microbial biomass, soil respiration
and soil fertility. Studies proved that amino acids can affect directly or indirectly the
physiological 1403 activities where they participate to protein synthesis and carbohydrate
construction by constructing chlorophyll and enhancing photosynthesis as well as they
contribute to stimulating the activity of many enzymes and coenzymes [7].

1. MATERIALS AND METHODS

A field experiment entitled “Effect of bio-stimulants and their application methods on growth,
flowering yield and vase life of Asiatic lilium cv. Fangio” was carried out in the Horticulture
Research Farm, Department of Horticulture, Naini Agricultural Institute, Sam Higginbottom
University of Agriculture Technology and Sciences during November 2022- March 2023. The
Lilium bulbs of Fangio variety were planted on pots containing a mixture of coirpeat, perlite and
sand of ratio 2:1:2 and kept under shadenet condition.The size of the pots selected for experiment
is 23cm x 19cm. The experiment was conducted in Completely Randomized Design with ten
treatments and three replication.The experiment include foliar, drench and foliar+drench
application of biostimulants, at an interval of 20,40 and 60 days. Three plants were selected
randomly from each treatment per replication and their observations were recorded at 20 days

interval. Data were statistically analysed by the method suggested by Fisher and Yates, 1963.
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Table 1. Treatment details

Treatment symbol Treatment combination Concentration
To Control 0

T, Humicil (Foliar) 2 mi/l
T, Biovita (Foliar) 2 ml/l
T3 Hydropro gold (Foliar) 2 ml/l
Ta Humicil (Drench) 2 ml/l
Ts Biovita (Drench) 2ml/l
Te Hydropro gold (Drench) 2 ml/l
T7 Humicil (Foliar+Drench) 4mi/21
Ts Biovita (Foliar+Drench) 4mi/21
To Hydropro gold (Foliar+Drench) 4ml/2I

3. RESULT AND DISCUSSION

Effect of Bio-stimulants and their Application Methods on Growth, Flowering Yield and Vase life

of Asiatic Lilium cv. Fangio are presented in Tables 1 and 2 respectively.
1.1 Growth Parameters

Plant height (cm) - At 60 days after transplanting (DAT), the treatment T3, which involved
spraying 2ml/l Biovita through foliar application at 20 days interval exhibit the highest plant height
(70.84cm) which was significally superior to all the treatments. Followed by the treatment T1,
which employed 2ml/l Humicil through foliar application at 20 days interval with plant height
(67.72cm). In contrast, the control treatment (TO) recorded the lowest plant height (53.70 cm).

The remarkable increase in plant height is observed in the treatments using biovita (foliar method).
This is attributed that application of seaweed extract in lilium through foliar method enhances
plant height due to several reasons such as foliar applications has been attributed to the immediate
interaction with the plant tissues. The extract improves nutrient uptake and enhances

photosynthesis, resulting in better overall plant growth and enhance the plant's resistance to
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environmental stressors, such as drought and diseases, allowing the plant to allocate more energy

towards vertical growth.

Similar findings were reported by Tartil et al. [8] in pot marigold; Karim et al. [9] and El-Hady
[10] in Tuberose.

Stem diameter (cm) - At 60 days after transplanting (DAT), the treatment T3, which involved
spraying 2ml/l Biovita through foliar application at 20 days interval exhibit the highest stem
diameter (0.80cm)  which was significally superior to all the treatments. Followed by the
treatment T1, which employed 2ml/lI Humicil through foliar application at 20 days interval with
stem diameter (0.78cm). In contrast, the control treatment (TO) recorded the lowest stem diameter
(0.59cm).

The remarkable increase in stem diameter is observed in the treatments using biovita (foliar
method) can be attributed to the composition of the seaweed extract such as natural growth
hormones (auxins and cytokinins) that promote plant growth via increasing the number of
metabolic events such as cell division and enlargement. Also, the extract contains a considerable
amount of macro and micro elements which play an important role in the activation of many
enzymes and coenzymes which are involved in several biological processes leading to cell division

and enlargement.

These results are supported by the findings of Poincelot [11] in cosmos, Dhutraj [12] in gaillardia

and Violeta et al. [13] in chrysanthemum.

Number of leaves - At 60 days after transplanting (DAT), the treatment T3, which involved
spraying 2ml/l Biovita through foliar application at 20 days interval exhibit the highest number of
leaves (87.47) which was significally superior to all the treatments. . Followed by the treatment
T1, which employed 2ml/I Humicil through foliar application at 20 days interval with number of
leaves (86.06). In contrast, the control treatment (TO) recorded the lowest number of leaves
(75.10).

The remarkable increase in number of leaves is observed in the treatments using biovita (foliar
method) can be attributed to the presence of cytokinins and auxin precursors, as well as macro and

micronutrients in the seaweed extract. These components promote cell division and expansion,
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facilitating rapid vegetative development. Furthermore, auxin and cytokinins directly influence the

maintenance, and growth of shoot apical and axillary meristems.

These results are supported by the findings of Machado et al. [14] and Rajarajan et al. [15], in
marigold.

Leaf area - At 60 days after transplanting (DAT), the treatment T3, which involved spraying 2ml/I
Biovita through foliar application at 20 days interval exhibit the highest leaf area (13.63cm?) which
was significally superior to all the treatments. Followed by the treatment T1, which employed
2ml/I Humicil through foliar application at 20 days interval with leaf area (13.43cm?). In contrast,

the control treatment (TO) recorded the lowest leaf area (6.79cm?).

The remarkable increase in leaf area is observed in the treatments using biovita (foliar method) can
be attributed to the expansion of leaf area through a higher concentration of seaweed extract
possibly due to micronutrients in the supplement, which include potassium, improves the plant’s
metabolism, the production of amino acids and proteins, as well as the emergence of

photosynthetic pigments.

These results are supported by the findings of Alkhuzaey and Al-asadi [16] in daffodil and
Teobaldelli et al. [17] in Gerbera.

3.2 Floral parameters

Bud diameter - Among all the treatment T3, which involved spraying 2ml/I Biovita through foliar
application at 20 days interval exhibit the highest bud diameter (2.56cm) ) which was significally
superior to all the treatments. Followed by the treatment T1, which employed 2ml/l Humicil
through foliar application at 20 days interval with bud diameter (2.50cm). In contrast, the control

treatment (TO) recorded the lowest bud diameter (2.23cm).

The remarkable increase in bud diameter is observed in the treatments using biovita (foliar
method) can be attributed that application of biostimulants reduced the duration of crop and
increased diameter of flower buds due to the immediate interaction with the plant tissues. De Lucia
and Vecchietti, [18] in lilium.

These results are supported by the findings of Syed khudus and Ajit Kumar [3].
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Flower diameter - Among all the treatment T3, which involved spraying 2ml/l Biovita through
foliar application at 20 days interval exhibit the highest flower diameter (14.68cm) which was
significally superior to all the treatments. Followed by the treatment T1, which employed 2ml/I
Humicil through foliar application at 20 days interval with flower diameter (14.66cm). ). In

contrast, the control treatment (TO) recorded the lowest flower diameter (13.33cm).

The remarkable increase in flower diameter is observed in the treatments using biovita (foliar
method) can be attributed that the larger flower diameter was observed in foliar spray of seeweed

extract because they are the precausors of auxin,cytokinin and micronutrients.

These results are supported by the findings of Karthiraj et al. [19] in China aster; Shinde et al. [20]

in marigold; in chrysanthemum and Bashir et al. [21] in gladiolus.

Number of flowers per plant - Among all the treatment T3, which involved spraying 2mi/I
Biovita through foliar application at 20 days interval exhibit the highest number of flowers per
plant (4.91) which was significally superior to all the treatments. Followed by the treatment T1,
which employed 2ml/I Humicil through foliar application at 20 days interval with number of
flowers per plant (4.67). In contrast, the control treatment (TO) recorded the lowest number of

flowers per plant (1.60).

The remarkable increase in number of flowers per plant is observed in the treatments using biovita
(foliar method) can be attributed that seaweed extract also contains essential elements especially
nitrogen and phosphorous in which is responsible for maximum shoot growth, number of branches
and hence the ultimate size of the plant resulting in the production of higher photosynthesis, which
subsequently led to desirable C: N ratio. These favourable situations led to the production of more
number of flowers and ultimately higher yield. Seaweed extract consists of several components,
vitamins and macronutrients such as NPK in addition to micronutrients which improve plant
vegetative growth and in turn increased flower number and this agrees with the results of
AlDullamy [22] on dianthus.

These results are supported by the findings of Pruthvi et al. [23] in chrysanthemum.

Fresh weight of stem - Among all the treatment T3, which involved spraying 2ml/l Biovita
through foliar application at 20 days interval exhibit the highest fresh weight of stem (34.73cm)

which was significally superior to all the treatments. Followed by the treatment T1, which



UNDER PEER REVI EW

employed 2ml/lI Humicil through foliar application at 20 days interval with (34.20cm). In contrast,

the control treatment (TO) recorded the lowest fresh weight of stem (25.16¢cm).

The remarkable increase in flower fresh weight of stem is observed in the treatments using biovita
(foliar method) can be attributed that this increment in vegetative fresh weight/plant due to
seaweed application may be due to the positive effect of seaweed extract on increasing most

vegetative growth characters i.e., plant height, stem diameter, Number of leaves etc.

These results are supported by the findings of Norrie and Keathley [24], Hussein et al. [25] and
Delucia and Vecchietti [26].

Vase life - Among all the treatment T3, which involved spraying 2ml/l Biovita through foliar
application at 20 days interval exhibit the highest vase life (12.60cm) which was significally
superior to all the treatments. Followed by the treatment T1, which employed 2ml/I Humicil
through foliar application at 20 days interval with (12.43cm). In contrast, the control treatment
(TO) recorded the lowest vase life (8.46¢cm).

The remarkable increase in flower vase life is observed in the treatments using biovita (foliar
method) can be attributed that Plants treated with seaweed extract were superior in flowering
properties, as a result of seaweed extract contains zinc, a catalyst for oxidative stress in plant cells,
regulates the consumption of sugars, increases the energy in the plant, participates in the formation

of starch, increases the carbohydrate content and thus prolongs the flowering life of the plant .
These results are supported by the findings of Jyung et al. [27] ; Al-Rayes [28].

3.3 Bulb parameters

Bulb diameter - Among all the treatment T3, which involved spraying 2ml/l Biovita through
foliar application at 20 days interval exhibit the highest bulb diameter (5.21cm) which was
significally superior to all the treatments. Followed by the treatment T1, which employed 2ml/I
Humicil through foliar application at 20 days interval with (4.87cm). In contrast, the control

treatment (TO) recorded the lowest bulb diameter (3.5cm).

The remarkable increase in bulb diameter is observed in the treatments using biovita (foliar
method) can be attributed that Seaweed extract enriched in vitamins A, B and E may help to
enhance reproductive characters, vitamin E is known to have a significant effect on bulb and neck

diameter, and fresh and dry weight.
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These results are supported by the findings of Hussein et al. [29] and Madhusudan et al. [30]

Bulb weight - Among all the treatment T3, which involved spraying 2ml/l Biovita through foliar
application at 20 days interval exhibit the highest bulb weight (64.75g) which was significally
superior to all the treatments. Followed by the treatment T1, which employed 2ml/l Humicil
through foliar application at 20 days interval with (63.63g). In contrast, the control treatment (T0)
recorded the lowest bulb weight (46.14g).

The remarkable increase in bulb weight is observed in the treatments using biovita (foliar method)
can be attributed that all concentrations of seaweed exhibited higher bulb weight. This could be
ascribed to auxin supplied by the seaweed which in turn enhanced cell division, elongation, and
differentiation in addition to enhanced uptake of higher proteins and nucleic acid reserves

eventually ensuring higher bulb weight.
These results are supported by the findings of Venkatesan et al. [31] and Karjalainen et al. [32].
3.4 Yield parameters

Number of flowers per 200m? Among all the treatments. the treatment T3, which involved
spraying 2ml/l Biovita through foliar application at 20 days interval exhibit the highest number of
flowers per 200m? (10924.83) which was significally superior to all the treatments. Followed by
the treatment T1, which employed 2ml/I Humicil through foliar application at 20 days interval with
(10376.74). In contrast, the control treatment (TO) recorded the lowest number of flowers per
200m? (3555.20).

The remarkable increase in flower number of flowers per 200m? is observed in the treatments
using biovita (foliar method) can be attributed that seaweed extract also contains essential elements
especially nitrogen and phosphorous in which is responsible for maximum shoot growth, number
of branches and hence the ultimate size of the plant resulting in the production of higher
photosynthesis, which subsequently led to desirable C: N ratio. These favourable situations led to
the production of more number of flowers and ultimately higher yield. Seaweed extract consists of
several components, vitamins and macronutrients such as NPK in addition to micronutrients which
improve plant vegetative growth and in turn increased flower number and this agrees with the

results of AlDullamy [22] on dianthus.

These results are supported by the findings of Pruthvi et al. [23] in chrysanthemum.
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Weight of bulbs per 200m? (kg) Among all the treatments. the treatment T3, which involved

spraying 2ml/l Biovita through foliar application at 20 days interval exhibit the highest weight of

bulbs per 200m? (kg) (157.02kg) which was significally superior to all the treatments. Followed by

the treatment T1, which employed 2ml/l Humicil through foliar application at 20 days interval with

(139.98Kkg). In contrast, the control treatment (T0) recorded the lowest weight of bulbs per 200m?

(101.47kg).

The remarkable increase in weight of bulbs per 200m? (kg) is observed in the treatment using

biovita (foliar method). It can be attributed that all concentrations of seaweed exhibited higher bulb

weight. This could be ascribed to auxin supplied by the seaweed which in turn enhanced cell

division, elongation, and differentiation in addition to enhanced uptake of higher proteins and

nucleic acid reserves eventually ensuring higher bulb weight.

These results are supported by the findings of Venkatesan et al. [31] and Karjalainen et al.[32].

Table 2. Effect of biostimulants on growth and floral parameters of lilium.

Treatments  Plant height ~ Stem Number of  Leaf area Bud Flower ~ Number of

(cm) diameter leaves (sz) diameter diameter  flowers per
(cm) (cm) (cm) plant
T, 53.70 0.59 75.10 6.94 2.23 13.33 1.60
T, 67.72 0.78 86.06 13.48 2.50 14.66 4.67
T, 60.35 0.72 79.60 7.38 2.33 13.55 3.03
T, 70.84 0.80 87.47 13.63 2.56 14.68 491
T, 63.30 0.74 80.78 9.60 2.43 13.92 3.50
T, 60.32 0.68 78.94 7.18 2.33 13.48 2.86
T 67.08 0.76 84.47 12.32 2.46 14.62 4.49
T, 63.29 0.72 80.32 8.34 2.40 13.82 3.26
T, 60.29 0.68 77.33 6.94 2.26 13.44 1.85
T, 66.05 0.75 81.09 11.07 2.46 14.14 3.88
CD 3.99 0.017 3.20 3.33 0.11 0.48 0.52
CVv 3.68 0.33 2.30 20.10 2.84 2.04 8.92

Table 3. Effect of biostimulants on floral, bulb and yield parameters of lilium.

Treatments  Fresh weight Vase life(days) Bulb Weight of bulb  Number of Weight of
of stem(g) diameter(cm) per plant(g)  flowers per bulbs per
200m’ 200m” (kg)

T, 25.16 8.46 3.54 46.14 3555.20 101.47

T, 34.20 12.43 4.87 63.63 10376.74 139.98

T 27.83 10.46 4.08 50.81 6747.43 111.84
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3 34.73 12.60 5.21 64.75 10924.83 157.02
4 30.76 11.56 4.45 56.29 7777.00 123.69
5 26.83 9.70 3.92 48.91 6369.73 107.39
6 33.60 12.40 4.74 62.45 9976.78 137.02
; 29.20 10.56 4.25 53.60 7258.53 117.76
8 25.83 9.20 3.71 50.92 4703.23 105.17
9 32.26 11.66 4.57 57.96 8636.17 128.13
CD 1.05 0.39 0.10 3.05 1352.06 12.21
Ccv 2.04 2.07 1.34 3.20 10.32 5.52

CONCLUSION

Based on the findings of the current study, it can be concluded that treatment Ty which involved

spraying 2ml/l Biovita through foliar application at 20 days interval was effective in enhancing

Lilium growth, flowering and yield as seaweed is an effective stimulant related to available

synthetic fertilizers. Therefore,seaweed provide not only growth hormones but also micro and

macro nutrients for enhance the growth and quality of plants.
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