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Abstract

A field experiment was conducted to study the efficacy of plant bio-regulators on flowering and bulb
production of Asiatic Lilium hybrid cv. Tresor during the year 2017-18. The trial was conducted in a
randomized block design with ten treatments in four replications. The treatments comprised of foliar
application of GAs at 50ppm alone and in combination with BA at 50 ppm, GAs at 75ppm with BA at 75
ppm, Chlormequat chloride alone at 75ppm, 100ppm, 125 ppm concentration and in combination with
GAs at 50ppm and a control (water spray). The result revealed that application of 50 ppm GAs
significantly increased the plant height (72.32 cm), number of leaves per plant (81.58) & leaf length
(11.57 cm), advanced the days to bud appearance (19.37 days), bud break (45.75 days) & first flowering
(46.12 days) whereas basal stem diameter (2.1 cm) was significantly higher with application of 125 ppm
Chlormequat chloride. Application of 125 ppm Chlormequat chloride & 50 ppm GAs significantly
enhanced the number of flowers per plant (3.66), bloom life of individual flower (7.66 days), bloom life
of whole spike (15.24 days) and vase life (14.57 days).
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Introduction

Lilium is an important ornamental bulbous plant. They are produced both as potted plants, cut
flowers and are used in landscaping (Dole & Wilkins 1999) [l It is a species of great
economic importance in production and commercialization of cut flower in the international
market (Jimenez et al. 2012) 31, Due to its size, beauty and longevity lilium is one of the ten
most superior cut flowers in the world (Thakur et al. 2005) 1. In recent years lilium plant
cultivation has been increasing due to the rise in demand for the lilium flowers in domestic and
global market. Asiatic hybrids lilium were the first commercially successful group of hybrid
lilies derived from species that are native to China, Japan, Korea and Europe. One of the
important factor affecting the market values of flowers is the precision and uniformity with
which the flowers become ready for sale (Attiya et al. 2015) Bl For crop regulation plant bio-
regulators play a major role. Bio-regulators are widely been used in horticultural and
floricultural crops to enhance vegetative growth, flowering, yield and post-harvest quality
(Rademacher 2015) 21, Plant bio-regulators include hormones or compound having hormonal
like activities (Zulfigar et al. 2019) % which modify the natural plant physiological process
and have positive influence on flower quality and quantity. They are capable to enhance the
plant growth & development, flowering as well as bulb production (Zulfigar et al. 2019) [,
They not only aid in better quality flowers but also extend the flowering duration.

Application of GA3, BA and CCC showed tremendous potential in modulating growth and
related processes in different flowering plants. Gibberellins are used to increase stem
elongation and induce flower development. BA is cytokinin which has been found essential for
growth and development of plant organs, retention of chlorophyll, translocation of nutrient
(Pandey and Sinha, 1984) 2%, CCC (2-chloroethyl trimethyl ammonium chloride) also known
as Chlormequat chloride is a growth retardant which reduces the growth of stem, promoted the
flowering parameters, extended the shelf-life of flowers and increased bulb production.
Therefore, a study was carried out to evaluate the efficacy of plant bio-regulators on flowering
and bulb production of Asiatic Lilium hybrid cv. Tresor.

Materials and Methods

A field experiment was conducted in 2017-2018 under the poly shade net structure of RKVY
project at Biotechnology and Tissue Culture Centre (BTCC), Baramunda, College of
Agriculture, Orissa University of Agriculture and Technology Bhubaneswar, India using
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Lilium Hybrid cv. Tresor from The Netherlands through
Florance flora farm of Bangalore. Bulbs were treated with
0.2% Bavistin for 30min before planting to protect the bulbs
from fungal infection.

A media mixture was prepared with Farm Yard Manure
(FYM), Coco Peat and Garden soil in the ratio 1:1:1. Media
was first sterilized with 0.1% Ridomil MZ (Mancozeb 64%
and Metalaxyl 4%). In the poly shade-net structure, the whole
site was cleaned and dug thoroughly and the entire field was
then divided into 4 beds with each bed measuring 16m x 1m
with spacing of 40cm in between of each bed for path. The
media mixture was used in the beds for planting of lilium
bulbs. The bulbs were planted at dept of 6cm depth with
spacing of 25cm X 15cm and a light irrigation was given.

The experimental design used was Randomised Block Design
(RBD) having 10 treatments and 4 replications. The
experiment consisted of foliar application of three plant bio-
regulators viz., Gibberellic acid (GA3), Benzyl Adenine (BA),
Chlormequat chloride(CCC). The treatments were as follows:
50 ppm GAs; 75 ppm Chlormequat chloride, 100 ppm
Chlormequat chloride, 125 ppm Chlormequat chloride, 50
ppm GAs + 50 ppm BA, 75 ppm GA3z + 75 ppm BA, 75 ppm
Chlormequat chloride + 50 ppm GAs 100 ppm Chlormequat
chloride + 50 ppm GAs3, 125 ppm Chlormequat chloride + 50
ppm GA; and water spray as control. For preparation of
solution, alcohol for GA; & BA and water for CCC was used
for dissolving. The whole plants were sprayed at 30 days after
planting. Fertilizer in the form of Urea, SSP and MOP were
applied in each plot as basal dose of planting to ensure a
healthy growth of plant and the recommended -cultural
practices were followed during the experimentation.

Plants were uprooted carefully and data on various vegetative,
bud and flowering characteristics were recorded from
randomly selected plants. Vegetative parameters like Plant
height was recorded by measuring the length from the base
(collar region) to the highest point of growth (i.e., tip of the
bud development stage) of the plant and average was worked
out and expressed in centimetres. The numbers of functional
leaves produced after planting till the time of harvesting were
counted. The length and width of the third leaf from the top of
the plant before bud opening was taken and expressed in
centimetres. Basal stem diameter was recorded by slide
callipers at the collar region just touching the soil surface.
Flower bud characteristics like days to bud appearance
(emergence of first bud from date of planting), days to bud
development(bud emergence and bud break) and days to bud
break (days taken for splitting of bud) were recorded in days.
The number of flower buds per plant, length and width of
flower bud were recorded in centimetres at fully matured
stage but before it opens. Flowering attributes like the date of
opening of first flower and the duration of flowering from the
date of planting were recorded. The length of flower stalk,
number of full bloomed flowers in each plants, length and
width of flower at fully opened stage, time taken from
opening of the flower to shedding of the same flower, time
taken from opening of the first flower to shedding of the last
flower of the same spike and time taken from opening of the
first flower to shedding of the last flower of the same spike
were recorded. Data collected on various parameters were
analysed by using OPSTAT statistical package, Hisar, India 1,

Result and discussion
Effect of Growth Regulators on Vegetative Parameters
The result showed that foliar application of 50 ppm GA3
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significantly increased the plant height (72.32cm). Increase in
plant height with application of GA; may be due to its effect
on cell elongation (Tonecki 1980) 1. The present findings
are in agreement with (Dicks et al. 1974) Bl in mid-century
hybrid lily and (Das et al., 1992) [l in Day lily. Application of
125 ppm Chlormequat chloride significantly reduced plant
height (54.76 cm) This may due to the Chlormequat chloride,
a gibberellin  biosynthesis inhibitor, decreases the
concentration of gibberellins in plant and inhibits cell
expansion by lowering the gibberellin dependant cell wall
relaxation (Cosgrove and Sovonick Dunford 1989) [,
(Ahmed et al. 2013) @, reported Chlormequat chloride
recorded significantly minimum plant height in Tulip (Tulipa
gesneriana L.) which corroborated with the present findings.
Foliar application of 50 ppm GA; significantly increased the
number of leaves per plant (81.58). (Bhalla and Kumar 2008)
1 reported that the increasing number of leaves per plant may
be due to the positive effect of GA; on increasing the
vegetative growth in gladiolus. Increased vegetative growth
might have been due to increase in photosynthesis and
respiration which ameliorated CO; fixation in the treated plant
(Broughton et al. 1970) Bl The present findings are in
agreement with (Pal and Das 1990) % in Lilium longiflorum,
(Dicks et al. 1974) Bl'in mid-century hybrid lily and (Das et
al. 1992) l'in Day lily.

The revealed that application of 50 ppm GA;s significantly
increased leaf length 11.57cm. The effect of GAsz on leaf
length may due to its stimulatory effect on cell division and
elongation (Tonecki 1980) 2°1. Similar results were obtained
by (Ismail, 1997) % on Narcissus. While application of 125
ppm Chlormequat chloride recorded significantly minimum
leaf length (7.72 cm). The reduction in leaf length due to the
retardation of the longitudinal growth of cells by (Lee and Lee
1991) I8 by Chlormequat chloride.

Foliar application of 50 ppm GA3; and 50 ppm BA increased
leaf width (2.15 cm).Similar findings were also reported by
(Acharjee et al. 2018) ™ in Oriental Lilium hybrid cv.
Sorbonne where foliar application of 50 ppm BA and 50 ppm
GA; significantly enhanced vegetative growth.

The foliar application of 125 ppm Chlormequat chloride
recorded maximum basal stem diameter (2.10 cm). This might
be due to the reason that Cholrmequat chloride (cycocel)
treatment reduced apical dominance and exhibited numerous
changes in the growth and production characters (Singh et al.
2018) 261, The present findings were in consonance with
(Lijuaan et al. 2004) 11 on S. baicalensis and (Koriesh et al.
1989) 4lin chrysanthemum.

Effect of Growth Regulators on Bud Characteristics

The result revealed that the foliar application of 50 ppm GA3
had significantly advanced days to bud appearance (19.37
days) and days to bud break (45.75 days). (Singh et al. 2018)
281 reported that GAs at all concentration showed positive
effect on early flower bud appearance which may have been
due to GA; causes flower initiation indirectly through the
production of other flower promoting factor. Or this may also
be due to increased photosynthesis and respiration along with
enhanced fixation by GAs; that led to flower bud initiation
(Sen and Sen,1968) 231, While 125 ppm Chlormequat chloride
delayed bud appearance (24.25 days) and 100 ppm
Chlormequat chloride delayed bud break (51.87 days). (Singh
et al. 2018) 28, reported that CCC (Chlormequat chloride)
showed reverse effect on first flower bud appearance and the
formation of flower bud were delayed under the influence of
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Chlormequat chloride treatment, possible due prolong
vegetative growth. The present findings are in consonance
with (Singh et al. 2018) %1 in chrysanthemum. The maximum
no of buds per plant were recorded with application of 125
ppm Chlormequat chloride + 50 ppm GAas. This also may be
due to synergetic effect of both Chlormequat chloride + GA3
reported by (Hamza and Helaly 1983) IY. The present
findings are in agreement with (Sarmah and Sarma 2009) 2
in Brassica campestris, CCC (Chlormequat chloride) along
with GA; that recorded highest yield. The result revealed that
maximum bud length of 8.56 cm and bud width of 2.43 cm
was obtained in 75 ppm Chlormequat chloride+ 50 ppm GAs.
(Shanmugan et al. 1973) 4 reported that application of GAs
increase auxin production in the leaves and bulbs which
stimulate chemical changes in plant, PBRs are primordial, bud
initiation, development of flower bud and opening of flowers.
This also may be due to synergetic effect of both Chlormequat
chloride + GA; reported by (Hamza and Helaly 1983) 4,

Effect of growth regulators on flowering parameters

The result revealed that foliar application of 50 ppm GA;
significantly advanced the days to first flowering, requiring
only 46.12 days for opening of the first flower. Early
flowering by GAs; might be due to their vital role in
production and regulation of floral stimulus (Taha 2012) 7],
While Application of 125 ppm Chlormequat chloride took
maximum days to first flowering (52.50 days). Delayed
flowering due to growth retardants is apparently the result of
growth inhibitor rather than direct effect on flowering
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stimulus (Ahmed et al. 2013) . The present findings are in
agreement with (Taha 2012) 27 in Iris, Mohamed (1992) [8]
on gladiolus and Goma (2003) 1'% on Dahlia pinnata.

The number of flowers per plants is another important
parameter of plant growth. The result from the above findings
pursued that Number of flowers per plant was significantly
maximum (3.66) in treatment 125 ppm Chlormequat chloride
+ 50 ppm GA; and Number of flowers was lowered (2.33) in
the control. This might be due to the stimulation of these
growth parameters resulted in diverting the growth production
balance towards increased number of flowers (Sarmah and
Sarma 2009) 22,

The length of the flower (8.83 cm) was significantly increased
with the application of 75 ppm Chlormequat chloride + 50
ppm GAa. The increase in length of flower might be due to
the additive effect of Chlormequat chloride and GA; (Hamza
and Helaly,1983) 1. The flower diameter was significantly
higher (16.16 cm) with application of 125 ppm Chlormequat
chloride. Smaller flower was produced by the Control. The
present findings are in consonance with (Kottayam et al.
2014) *3in Tulip.

The result showed that Foliar application of 125 ppm
Chlormequat chloride + 50 ppm GA; significantly enhanced
bloom life of individual flower (7.66 days), bloom life of
whole spike (15.24 days) and vase life (14.57 days).
Chlormequat chloride and GAs; can have additive effect in
hastening flowering (Hamza and Helaly 1983) I thus
improving the blooming life as well as vase life.

Table 1: Effect of Plant Bio-Regulators on vegetative characteristics of Asiatic lilium hybrid cv. Tresor

Treatment Plant height | No of leaves Leaf length Leaf width Basal stem diameter
(cm) Per plant (cm) (cm) (cm)
Control (water spray) 61.58 73.47 8.58 1.58 1.65
50ppm GAs 72.32 81.58 11.57 1.81 1.69
75ppm Chlormequat chloride 56.21 68.16 7.94 1.77 2.06
100ppm Chlormequat chloride 55.48 67.25 7.86 1.76 2.09
125ppm Chlormequat chloride 54.76 66.33 7.72 1.86 2.10
50ppm GAs + 50ppm BA 65.49 77.75 10.73 2.15 1.56
75ppm GAs + 75 ppm BA 70.98 74.91 10.42 1.91 1.53
75ppm Chlormequat chloride + 50ppm GAs 60.59 74.08 9.55 1.78 2.03
100ppm Chlormequat chloride + 50ppm GAs 59.50 7341 9.63 1.92 1.93
125ppm Chlormequat chloride + 50ppm GAs 58.41 69.66 9.17 1.67 1.85
S.Em () 0.15 0.48 0.19 0.05 0.05
C.D. at 5% 0.44 1.40 0.56 0.15 0.16
Table 2: Impact of plant bio-regulators on bud characteristics of Asiatic lilium hybrid cv. Tresor
Days to bud Days to bud Days to bud No of buds Bud Bud
Treatment appearance development break Per plant length width
(days) (days) (days) (cm) (cm)
Control (water spray) 22.62 24.87 47.49 2.57 7.07 1.70
50ppm GAs 19.37 26.37 45.75 3.08 8.05 1.97
75ppm Chlormequat chloride 23.12 26.50 50.25 3.16 7.40 2.05
100ppm Chlormequat chloride 23.62 28.25 51.87 3.24 7.26 2.21
125ppm Chlormequat chloride 24.25 23.12 47.75 3.33 7.11 2.31
50ppm GAs + 50ppm BA 19.50 29.12 48.62 291 8.25 2.07
75ppm GAs + 75 ppm BA 19.87 28.37 48.25 3.16 8.51 2.31
75ppm Chlormequat chloride + 50ppm GAs 22.00 26.37 48.37 3.24 8.56 2.43
100ppm Chlormequat chloride + 50ppm GAs 22.62 27.12 49.75 3.57 8.33 2.36
125ppm Chlormequat chloride + 50ppm GAs 21.87 26.25 48.12 3.74 8.31 2.18
S.Em () 0.23 0.56 0.34 0.15 0.16 0.06
C.D at 5% 0.67 1.65 1.01 0.43 0.47 0.18
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Table 3: Efficacy of Plant Bio-Regulators on Flower characteristics of Asiatic lilium hybrid cv. Tresor

D?_ys to No. of Flower Flower Bloom B_Ioom
Treatment 'rSt. Flowers per | length diameter [life of individual lite Of. . Vase
Flowering lant (cm) (cm) flower (days) whole spike [life(days)
(days) P Y9 | (days)
Control (water spray) 47.62 2.33 7.21 13.87 5.58 12.16 11.83
50ppm GAs 46.12 2.99 8.25 15.18 6.99 13.91 13.33
75ppm Chlormequat chloride 50.37 3.08 7.25 15.12 6.49 12.83 12.49
100ppm Chlormequat chloride 52.37 3.16 7.64 15.77 6.58 13.08 12.91
125ppm Chlormequat chloride 52.50 3.24 7.43 16.16 6.74 13.41 13.16
50ppm GAs + 50ppm BA 49.50 2.83 8.45 14.25 7.16 14.33 14.16
75ppm GAs + 75 ppm BA 49.00 3.08 8.75 1531 6.82 13.74 13.33
75ppm Chlormequat chloride + 50ppm GA3 48.37 3.16 8.83 15.02 6.41 12.83 12.57
100ppm Chlormequat chloride + 50ppm GAs 48.75 3.41 8.61 15.12 6.49 12.99 12.66
125ppm Chlormequat chloride + 50ppm GA3 50.12 3.66 8.63 15.57 7.66 15.24 14.57
SE(m+) 0.35 0.15 0.02 0.08 0.25 0.38 0.35
C.D at 5% 1.03 0.43 0.06 0.23 0.72 112 1.04
Conclusion 10. Goma AO. Effect of foliar spraying with gibberellic acid

The current investigation showed that foliar application of
125ppm CCC in combination with 50ppm GA3; enhanced the
number of flowers, bloom life, vase life thus improving the

flower yield and post harvest quality of Lilium Plants. Hence, 11.

this treatment may be preferred for quality flower production.
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