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ABSTRACT

A field experiment was conducted to study the evaluation of Lisianthus cultivars under polyhouse conditions for
different growth and floral attributes in the high altitude and tribal zone of Andhra Pradesh at Horticultural
Research Sation, Dr YSR Horticultural University, Chintapalli, Alluri Seetharamaraju District, Andhra Pradesh
during early summer of 2023. Sx lisianthus cultivars Viz., Rosita 3 Blue Picotee \Ver-2, Rosita 4 Pure White,
Excalibur 3 Blue Picotee, Rosita 3 Pink Picotee, Rosita 4 Green and Rosita 3 Blue were utilized in the experiment.
Among the cultivars, plant height (104.30cm), number of leaves (55.40), number of shoots per plant (5.0) was the
highest in Rosita 4 Pure White and internodal length (9.80 cm) was highest in Rosita 3 Blue PicoteeVer- 2, whereas
days taken to flower bud initiation (51.80) was the lowest in Rosita 3 Blue and days taken to flower bud initiation
to flower opening (13.40) was lowest in Rosita 4 Pure White. Number of flowers per plant (16.80) and number of
petals per flower (18.00) were highest in Rosita 4 Pure White. Bud diameter (5.88 cm) and flower diameter (21.20)
were highest in Rosita 4 Green, whereas bud length (4.42 cm) and flower length (4.72 cm) were highest in Rosita

3 Blue Picotee\er- 2.
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INTRODUCTION

Lisianthus (Eustoma grandiflorum), commonly
called prairie gentian is a member of the family
Gentianaceae and is a high-end ornamental cut
flower native to warm regions of Northern-South
America, Southern-United States, Mexico and the
Caribbean islands. Lisianthus is a herbaceous
annual growing to 15 to 60 cm tall, with bluish-
green, dightly succulent leaves. They possesslarge
funnel-shaped flowers that grows on long straight
stems, or branching stems that can growup to
eighteen feet tall. Flowers can grow up to two
inches and which are found in a varied colour.
Lisianthus are long-stemmed flowers in cymes,
with often only afew openingsat atime. Sepalson
lisianthus are only fused close to the base and are
much smaller than petals (Namratha et al., 2021).

Lisianthus crop requiresamoderate climate and
iscultivated at an altitude range of 1,000-1,800 m
above MSL and optimum day night temperatures
between 20-24°C and 16-18°C respectively. The
optimal light levelsfor lisianthusflowersare 4,000
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to 6,000 ft candles. Plants show rosetting if the
temperatures are high during seedling up to 3 pairs
of leaves (Harbaugh et al., 2000, Ahmad et al.,
2017). It is a moderately cold-tolerant annual or
biennial plant. Conventionally, it is propagated
vegetatively by cuttings and sexually by seeds
(Mousavi et al., 2012a; Rezaee et al., 2012; Uddin
etal, 2017). Lisianthusisgenerally aslow growing
plant, requiring 5 to 6 months from sowing to
flowering (Uddin et al., 2013). Reeta et al. (2020)
suggested that pinching and one to two layers of
support netting are required for production of
quality flowersin lisianthus.

Lisianthus crop is gaining immense popularity
inthefloriculture sector worldwidefor itsthornless
rose like appearance and good post-harvest life.
These flowers are excellent cut flowers and
availableinalargerange of colourslikewhite, blue,
purple, pink and bicolour. Production of lisianthus
cut flower industry hasrisen tremendously in recent
years. Spain, Holland, Italy, France and Portugal
are the main lisianthus producing countries
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(Namesny, 2005 ;Anitha et al., 2019). It is one of
the new flower speciesthat isbrought to theworld
market and more recently introduced to the Indian
market (Reetaet al., 2020). In European and Asian
markets it is already listed among the top selling
cut flowers.

The performance of cultivars modifieswith the
region, season and cultivars, hence it is necessary
to evaluate cultivars for their suitability and
adaptability regarding growth and floral
parameters. There is enormous potential for the
production of new flower cropsintheHighAltitude
and Tribal (HAT) zonethat comesunder the Eastern
Ghats region of Andhra Pradesh due to its distinct
climatic rangewhich isadequateto grow lisianthus
crop. ldentification, introduction and eval uation of
vital cut flower likelisianthusisrequired toimprove
the trade and livelihood of the tribal communities
of thisregion. Up to now, no attempt was made on
the evaluation of lisianthus genotypes under the
Eastern Ghatsregion conditions of Andhra Pradesh.
By observing these conditions, afield experiment
was initiated to select suitable lisianthus cultivars
for the HAT zone of Andhra Pradesh.

MATERIALSAND METHODS

A field experiment was conducted at
Horticultural Research Station, Dr YSR
Horticultural University, Chintapalli, Andhra
Pradesh during the period from March 2023 to June
2023 under polyhouse conditions to evaluate
different cultivars of lisianthus. The location falls
under the Agro-climatic zone of High Altitude and
Tribal Zone with an average annual rainfall from
South-West monsoon of more than 1300 mm, a
maximum temperature range of 17 to 35 °C, a
minimum temperature range from 5 °C to 24°C and
is located at an altitude of 933 m MSL. The
geographical situation is 170.13' N latitude and
840.33' E longitude (Sivakumar et al., 2020). The
experiment was laid out in Randomised Block
Design with 6 cultivars and 4 replications. Six
cultivarsof lisianthus seedlingswere plantedinthe
main field under a naturally ventilated polyhouse
and irrigated at regular intervals. Plant protection
measures were taken on a need basis to maintain
healthy crop. The experimental field was brought
to finetilth and madeinto raised beds of 1m width
and 4.5 m length to raise each cultivar. Well
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decomposed farm yard manure was mixed with soil
before planting. Six cultivars of lisianthus namely
Rosita 3 Blue Picotee Ver-2, Rosita4 Pure White,
Excalibur 3 Blue Picottee, Rosita 3 Pink Picottee,
Rosita4 Green and Rosita3 Bluewere planted at a
spacing of 15 cm between rowsand 10 cm between
plants.

Data on growth parameters viz., plant height
(cm), number of leaves per plant, number of shoots
per plant, internodal length (cm) and floral
parametersviz., daystakento flower bud initiation,
days taken to flower bud initiation to flower
opening, flower bud diameter (cm). flower bud
length (cm), number of flowers per plant, number
of petals per flower, flower head diameter (cm),
flower length (cm) and vase life (days) were
collected to compare the performance of the
cultivars.

RESULTSAND DISCUSSION

Growth parameters. The mean performance
for growth parameters showed variation among the
cultivars and is given in Table |. The lisianthus
cultivars showed significant differencewith respect
toall growth parameters except the daystaken from
flower bud initiation to flower opening.

Plant height (cm) : The maximum plant height
was observed in Rosita 4 Pure white (104.30cm),
followed by Rosita3 Blue PicoteeVer- 2 (96.20 cm)
and the minimum plant height was observed in
Rosita 4 Green (78.1 cm). Genotype and
environmental factors plays an important role to
regulate plant height along with it's overall
performance. Uddin et al. (2013) stated that plant
height of lisianthus is genetically controlled.
Similar findings were reported in Bhargav et al.
(2020) and Ahmad et al. (2017); Anithaet al. (2019)
and Namratha et al. (2021).

Number of leaves per plant: The maximum
number of leaves was observed in Rosita 4 Pure
white (55.40 cm), followed by Rosita3 Pink Picotee
(45.40cm). Namratha et al. (2021) stated that the
leaves are the functional unit of photosynthesis,
which greatly influenced the growth and flower
yield of the crop. Lisianthus shows variations in
number of leaves among cultivars which is also
observed by Ahmad et al. (2017); Anitha et al.
(2019); Bhargav et al. (2020) and Namratha et al.,
(2021).
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Table 1: Performance of lisianthus cultivarsfor growth attributesunder high altitude zone Andhra Pradesh

Cultivar Plant No of Number Internodal Daystaken Days
height leavesper of shoots length (cm)  toflower taken to
(cm) plant per stem bud flower bud
initiation initiation
to flower
opening
Rosita 3 Blue PicoteeVer- 2 96.20 32.40 4.20 9.80 56.20 13.80
Excalibur 3 Blue Picottee 80.60 32.40 3.20 9.60 56.00 14.60
Rosita 4 Pure White 104.30 55.40 5.00 8.40 61.20 13.40
Rosita 3 Pink Picotee 95.70 45.40 4,00 7.80 55.20 13.60
Rosita 4 Green 78.10 25.80 1.60 8.80 54.40 14.20
Rosita 3 Blue 86.00 35.20 3.00 9.64 51.80 14.40
C.D. 8.84 9.16 2.01 1.24 2.11 NS
SE(m) 2.98 3.09 0.68 0.42 0.71 0.41
C.Vv. 7.38 18.26 43.24 10.33 2.85 6.47

Table 2: Performance of lisianthuscultivar sfor floral attributesunder high altitude zone of Andhra Pradesh

Cultivar Number of No of Bud Bud Flower  Flower Vaselife
flowers petals/ diameter Length length diameter of flowers
per stem flower (cm) (cm) (cm) (cm) (days)

Rosita 3 Blue PicoteeVer- 2 6.00 16.40 5.64 442 472 18.90 13.80

Excalibur 3 Blue Picottee 5.40 15.20 4,64 3.80 424 17.50 10.00

Rosita 4 Pure White 16.80 18.00 5.48 3.50 4.06 19.80 14.60

Rosita 3 Pink Picotee 8.60 12.00 4,64 3.70 4.26 17.60 11.20

Rosita4 Green 2.80 15.60 5.88 3.58 412 21.20 12.80

Rosita 3 Blue 5.60 15.80 5.60 3.60 412 19.00 11.60

C.D. 4.80 1.53 0.56 0.37 NS 1.32 151

SE(m) 1.62 0.51 0.19 0.13 0.18 0.44 0.50

C.V. 47.96 7.42 7.92 7.47 9.25 5.21 9.21

No of shootsper stem : The highest number of
shootswas observed in Rosita4 Pure white (5.00),
followed by Rosita 3 Blue PicoteeVer- 2 (4.20).
Namratha et al.(2021) stated that variation for
number of shoots per stem may be due to genetic
behaviour of the cultivar and increased number of
branches leads to production of more number of
leavesin turn it will enhance the yield of flowers.
Theresultsarein line of confirmation with Uddin
et al. (2015) ; Ahmad et al. (2017) and Namratha
et al. (2021).

Internodal length (cm) : Longest Internodal
length was observed in Rosita 3 Blue PicoteeVer-
2 (9.80 cm) followed by Rosita 3 Blue (9.64
cm).Namrathaet al. (2021) stated that the variation
in internodal length among the cultivars may be
under genetic control and added that higher the
internodal length more will be the plant height.
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Anitha et al. (2019) and Namratha et al. (2021)
also reported similar results.

Days taken to Flower bud initiation:
Significant variation was observed in case of days
required for flower bud initiation among different
lisianthus cultivars. Minimum number of daystaken
toflower budinitiation wasnoticed in Rosita3 Blue
(51.80) followed by Rosita4 Green (54.40). Wazir
(2014) observed similar variationin daystovisible
flower bud and stated that these variations were
primarily controlled by genotype which is also
supported by Uddin et al. (2015) and Ahmad et al.
(2017). Linesthat produce early flowering bud can
be sorted as early lines and the others as late
(Ahmad et al., 2017).

Daystaken to Flower bud initiation to flower
opening: Variation was observed for daystakento
flower bud initiation to flower opening among
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different cultivars.The minimum number of days
taken to flower bud initiation to flower opening
was noticed in Rosita4 Purewhite (13.40) followed
by Rosita3 Pink Picotee (13.60) and maximum was
observed in Excalibur 3 Blue picottee (14.6 ).
Similar findingswasal so observed by Wazir (2014)
and Ahmad et al. (2017).

Floral parameters: The performancefor floral
parameters showed variation within the cultivars
and are shown in Table 2. Significant difference
was observed in all floral parameters excluding
flower length among the lisianthus cultivars
studied.

Number of flowers per stem : Lisianthus
exhibited significant variartion in case of humber
of flowers per stem. Highest number of flowers per
plant was observed in Rosita 4 Pure white (16.80)
followed by Rosita 3 Blue PicotegVer- 2 (6.00)
whereas lowest was observed in Rosita 4 Green
(2.80). Ahmad et al. (2017) stated that variationin
flower number is controlled by genotype. Similar
variation in number of flowers per stem was
observed by Uddin et al. (2015) ; Ahmad et al.
(2017); Namratha et al. (2021) and Anitha et al.
(2019).

No of petals per flower : Variation regarding
number of petals per flower was observed among
different cultivars of Lisianthus. Number of petals
per flower washighest in Rosita 3 Blue PicoteeVer-
2 (16.4) and lowest was recorded in Rosita 3 Pink
picotee (12.00). Ahmad et al . (2017) al so observed
similar variation and stated that Lisianthus lines
are classified in to single and double according to
the number of petalsin flower. Uddin et al. (2015)
stated that petal number varied significantly among
lisianthuslines.

Bud diameter (cm): Significantvariation in
case of bud diameter was recorded in lisianthus.
Flower bud diameter was observed highest value
in Rosita 4 Green (5.88 cm) and lowest value in
Rosita 3 Pink picotee and Excalibur 3 Blue picottee
(4.64 cm). Similar variation was observed by
Namrathaet al., (2021).

Flower head diameter (cm): Lisianthus
cultivars expressed significant variation in case of
flower head diameter among different cultivars of
Lisianthus. The maximum flower head diameter
was observed in Rosita 4 Green (21.20 cm) and
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the minimum was observed in Excalibur 3 Blue
picottee( 17.5 cm). Similar variation in flower head
diameter was also observed by Harbaugh et al.
(2000), Wazir (2014) and Uddin et al. (2015) ;
Ahmad et al. (2017); Namratha et al. (2021)
andAnithaet al. (2019).

Bud Length (cm): Variation was observed in
case of flower bud length in lisianthus cultivars.
Flower bud length was observed highest in Rosita
3 Blue PicoteeVer- 2. (4.42 cm) and and lowest
was observed in Rosita 4 Pure white (3.5 cm).
Similar findings was observed in lisianthus
conducted by Anitha et al. (2019).

Flower length (cm): Variation was observed
in case of flower length in lisianthus cultivars.
Flower length was observed highest in Rosita 3
Blue PicoteeVer- 2 (4.72 cm) and lowest was
observed in Rosita4 Purewhite (4.06 cm). Similar
variation was observed in lisianthus by Anitha et
al. (2019).

Vaselifeof flower s(days): The postharvest life
of Eustoma grandiflorum cut flower is limited by
poor bud opening and bent neck in open flowers
(Farnaz et al., 2014). The vase life of the
inflorescence was considered terminated when 50%
of the open florets had wilted (Cho et al., 2001).
Lisianthus showed significant variationin vaselife
among the cultivars under study. Maximum vase
life was recorded by Rosita 4 Pure white (14.60
days) and minimum was recorded by Excalibur 3
Blue Picottee (10.00 days). Similar variationinvase
life among different lisianthus cultivars was aso
reported by Uddin et al. (2013); Ahmad et al.
(2017); Anitha et al. (2019) and Bhargav et al.
(2020).

From the present study, it can be assumed that
among the cultivars, Rosita4 Pure Whitefollowed
by Rosita3 Blue PicoteeVer- 2 have performed well
under polyhouse conditions of High Altitude and
Tribal zone of AndhraPradeshin view of cut flower
attributes like plant height, number of shoots per
plant, ssimultaneous flowering and good vase life.
Therefore, it can be popularised for cut flower
production under protected conditions in this
region. However, further authentication regarding
various aspects like yield parameters and
standardization of cultural practicesin thisregion
may be required for confirmation.
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