The Pharma Innovation Journal 2023; SP-12(10): 442-447

www. ThePharmaJournal.com

The Pharma Innovation

ISSN (E): 2277-7695

ISSN (P): 2349-8242

NAAS Rating: 5.23

TPI 2023; SP-12(10): 442-447
© 2023 TPI

www.thepharmajournal.com
Received: 10-07-2023

Accepted: 18-09-2023

Prabhas Sidhya

Ph.D. Research Scholar,

Department of Floriculture,
Medicinal and Aromatic Plants,
Faculty of Horticulture, Uttar Banga
Krishi Viswavidyalaya, Pundibari,
Cooch Behar, West Bengal, India

Indrajit Sarkar

Professor, Department of
Floriculture, Medicinal and Aromatic
Plants, Faculty of Horticulture, Uttar
Banga Krishi Viswavidyalaya,
Pundibari, Cooch Behar,

West Bengal, India

Dipayan Sarkar

Ph.D. Research Scholar,

Department of Floriculture,
Medicinal and Aromatic Plants,
Faculty of Horticulture, Uttar Banga
Krishi Viswavidyalaya, Pundibari,
Cooch Behar, West Bengal, India

Soumen Maitra

Professor, Department of
Floriculture, Medicinal and Aromatic
Plants, Faculty of Horticulture, Uttar
Banga Krishi Viswavidyalaya,
Pundibari, Cooch Behar,

West Bengal, India

Arpita Mandal Khan

Assistant Professor,

Department of Floriculture,
Medicinal and Aromatic Plants,
Faculty of Horticulture, Uttar Banga
Krishi Viswavidyalaya, Pundibari,
Cooch Behar, West Bengal, India

Ayon Roy

Professor, Department of Plant
Pathology, Faculty of Agriculture,
Uttar Banga Krishi Viswavidyalaya,
Pundibari, Cooch Behar,

West Bengal, India

Suprakash Pal

Professor, Department of Agricultural
Entomology, Faculty of Agriculture,
Uttar Banga Krishi Viswavidyalaya,
Pundibari, Cooch Behar,

West Bengal, India

Corresponding Author:

Indrajit Sarkar

Professor, Department of
Floriculture, Medicinal and Aromatic
Plants, Faculty of Horticulture, Uttar
Banga Krishi Viswavidyalaya,
Pundibari, Cooch Behar,

West Bengal, India
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Abstract

Chrysanthemum (Chrysanthemum morifolium Ramat.) is a spectacular flowering plant known as the
"Queen of the East" ranked second only to rose in terms of cut and loose flower crop. The selection of
acceptable cultivars is a crucial aspect in export-oriented commercial floriculture; nevertheless, research
on this region is quite limited. The present study aimed to evaluate and select suitable spray
chrysanthemum cultivars for commercial cultivation in Terai region of West Bengal. The experiment was
conducted in the instructional Farm, Department of Floriculture, Medicinal and Aromatic Plants, Faculty
of Horticulture, Uttar Banga Krishi Viswavidyalaya during the period of September to February of 2018-
19 and 2019-20. Forty different cultivars of spray chrysanthemum were evaluated based on their growth
and flowering parameters. Results revealed that plant height varied from 23.63 ¢cm to 76.71 cm where
maximum plant height was observed in Bidhan Antara, number of flowers per plant varied from 28.15 to
136.50 where maximum total number of flowers per plant was observed in Yellow Baby and minimum in
Punjab Gold and the flower head diameter varied from 1.23cm to 7.96 cm where Local Yellow- 2
reported the maximum flower diameter and minimum flower diameter was observed in Yellow Baby.

Keywords: Cultivars, performance, spray chrysanthemum, West Bengal, India

1. Introduction

Chrysanthemum (Chrysanthemum morifolium Ramat.) is a spectacular flowering plant known
as the "Queen of the East" (Anderson, 2006) [, "Autumn Queen" is another name for it. It is
known as "Guldaudi" in Hindi. Chrysannthemum is derived from the Greek words Chryos
(golden) and anthos (flower) (Gortzing and Gillow, 1964) . It is native to the Northern
Hemisphere, specifically Asia and Europe. "Automn flower" is another name for it. In the
international flower market, chrysanthemum is second only to rose in terms of cut and loose
flower crop (Bhattacharjee and De, 2013; Dutta and Gupta, 2012) & 4. It is a member of the
‘Asteraceae’ family. These pompon chrysanthemums, which look like daisies and are
beautifully coloured, represent hope and joy. They are the November flower. They are not only
the "National Flower of Japan™ and an "Imperial Symbol of Japan,” but they also have regal
ancestors. Chrysanthemum is a significant flower crop on the global and domestic markets
(Swaroop et al., 2008) B! due to of their great range of colour, form, and size, as well as their
extended vase life. These flowers are being used as cut flowers, potted plants, bedding plants,
display plants, and loose flowers (Bohra and Kumar, 2014) ©1. It is divided into two categories:
large flowered (13 classes) and tiny flowered (10 classes). Large flowering chrysanthemums
are produced for cut flowers, whereas tiny flowering chrysanthemums are grown for garland,
wreath, bouquets, veni, gajra, loose flowers for religious offerings, and potted plants
(Bhattacharjee and De, 2013) Bl In addition, there are other classes of chrysanthemums:
standard and spray. Spray chrysanthemums are dwarf, compact, and used as pot mums, cut
sprays, and loose flowers. Erect and tall growing chrysanthemums are good for background
planting in gardens and as cut flowers. For display reasons, extra-large blooming kinds are
employed. Dwarf and compact growing varieties are used for front row borders and pot mums.
Spray chrysanthemums provide an important contribution to floral decorations, garlands, and
venis in India. While Indian women people employ the little flowered cultivars in hair
ornaments, the long stemmed ones are used in bouquets and vases. It is grown for commercial
reasons in numerous Indian states, including Tamil Nadu, Maharashtra, Bihar, Karnataka,
West Bengal, Rajasthan, and Madhya Pradesh. There are an around of 2000 distinct cultivars
of chrysanthemums worldwide, with India documenting 1000 different types. In 2012-2013,
for example, 6.84 million bunches of spray chrysanthemums were sold at Taiwan China
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auctions, compared to 3.26 million bunches of regular type
chrysanthemums and 3.38 million bunches of roses. Lilium is
its nearest rival, selling 8.82 million bunches (source: AHDB
Horticulture) 1. Spray chrysanthemum sales totaled 874
million pieces at Holland flower auctions in 2012, ranking
third behind rose and tulip sales of 2336 and 1168 million
pieces, respectively. The Terai Region has significant day and
night duration fluctuation throughout the maturation periods,
namely October and November. In this regard,
Chrysanthemum may be a possible flower crop for West
Bengal's Terai area, given the nearby flower markets of
Siliguri, Assam and North East, Nepal, Bangladesh, and
Bhutan. The selection of acceptable cultivars is a crucial
aspect in  export-oriented  commercial  floriculture;
nevertheless, research on this region is quite limited. Because
the agro-climatic circumstances are unique in nature, it is
critical to select a group of equally well performing
chrysanthemum cultivars exclusively for this location. The
present study aimed to evaluate and select suitable spray
chrysanthemum cultivars for commercial cultivation in Terai
region of West Bengal.

2. Materials and Methods

The experiment was conducted in the Instructional Farm,
Department of Floriculture, Medicinal and Aromatic Plants,
Faculty of Horticulture, Uttar Banga Krishi Viswavidyalaya
during the period of September to February of 2018-19 and
2019-20. Forty different cultivars of spray chrysanthemum
were evaluated based on their growth and flowering
parameters viz. Local yellow, Local Yellow- 2, Heritage,
Shukla, Anmol, Doddabelegere, Doddabelegere-1, Arka Kirti,
Arka Chandrakath, Bidhan Antara, Nanako Yellow, Nanako
White, White Anemone, White Prolific, Yellow Baby,
Aparajita, Basanti, Flirt, Geetanjali, Jaya, NBRI Little
Kusum, Sweata Singar, Vijay kiran, White Dolley, Winter
Queen, Marigold, BCC-4, Arka Yellow Gold, BCC-24,
Punjab Gold, Arka Chandrika, BCC-38, BCC-79, Arka Usha
Kiran, Arka Pink Star, Rekha, Coffee, Autumn Joy,
Vasanthika and A; Collection. Soft tip cuttings that were
rooted and one month old with two to three leaves were
planted in UV-stabilized polybags before being moved to the
experimental location. Ten plants of each genotype were
planted for every replication in black polythene bags of 8-inch
diameter to resemble pot culture. In the first week of
September, planting took place. For all of the treatments, the
plants received a top dressing of fermented mustard oil cake
every 15 days. When it came time to shape the canopy,
bamboo sticks were utilized to support the plants that were
connected to them. At regular intervals of three to four days,
irrigation was administered. After 30 days, the plant was
pinched to encourage secondary branches and broaden the
growth. The experiment was laid out in completely
randomized design twice replicated. Collected data was
analyzed with the help of SPSS software and Duncan’s
multiple range tests at probability level 0.5 was used for
determining mean and standard error.

3. Results and Discussion
3.1 Plant Height (cm)
The perusal of data depicted in the table 1 revealed that the
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spray chrysanthemum cultivars varied significantly with
respect to plant height at the time of flowering. Among these
forty selected spray chrysanthemum cultivars the maximum
plant height of 74.19 cm and 79.24 cm at the time of
flowering was observed in Bidhan Antara (Vi) in the year
2018-19 and 2019-20 respectively. In case of pooled data
Bidhan Antara (Vio) reported the maximum plant height
(76.71 cm) followed by BCC-4 (69.54 cm). The minimum
plant height (21.26 cm) was observed in Shukla (V) in first
year (2018-19) which was at par with Arka Pink Star (Vss)
(21.31 cm) whereas Arka Pink Star (Vss) reported the
minimum plant height (25.35 cm) in the second year (2019-
20) which was at par with Shukla (V4) (26.01 cm). In case of
pooled data Shukla (V) reported the minimum plant height of
23.63 cm which was at par with Arka Pink Star (Vss) (25.35
cm). Plant height measurements are key factors for
chrysanthemum varietal selection for a variety of reasons
(Shanker and Tiwari 1993) [€l. The variance in plant height
during the flower opening stage was varied, which might be
attributed to genetic variables (Shirohi and Behra 2000;
Baskaran et al., 2010) [ 9 Increased plant height was
associated with rapid meristematic activity, most likely due to
rapid cell division and elongation during the tender growth
period, and could be attributed to genetic factors as well as
climatic factors such as light, temperature, nutrition, and soil
condition, among others (Suvija et al., 2016) . Plant height
variation was noticeable, which might be attributed to genetic
control factors because all cultivars were subjected to
identical climatic circumstances during the experiment (Sirohi
and Behra 2000; Baskaran et al., 2010) [ 0. According to
Raghava et al., (1992) 14, increased plant height and total
vegetative growth would considerably add to chrysanthemum
flower output.

3.2 Plant spread (East-West) (cm)

The plant spread can have a considerable impact on its overall
aesthetic attractiveness, especially when planted as a bedding
plant or in garden displays. Plant spreads that are balanced
and well-proportioned are more appealing to gardeners and
landscapers. The data presented in the table 1 revealed that
the maximum plant spread (E-W) of 47.32 cm, 51.20 cm and
49.26 cm was observed in Bidhan Antara (Vi) in the year
2018-19, 2019-20 and pooled respectively whereas minimum
plant spread (E-W) of 17.98 cm, 21.13 cm and 19.55 cm was
observed in Arka Kirti (Vs) in the year 2018-19, 2019-20 and
pooled respectively. Plant spread may increase owing to the
creation of new branches and the genetic composition of the
plant. Plant dispersal varies owing to additive gene effects
(Vidalie et al., 1985) 31,

3.3 Plant spread (North-South) (cm)

The data presented in the table 1 revealed that the maximum
plant spread (N-S) of 44.72 cm, 43.50 cm and 44.11 cm was
observed in Bidhan Antara (Vo) in the year 2018-19, 2019-20
and pooled respectively whereas minimum plant spread (N-S)
of 15.40 cm, 19.76 cm and 17.58 cm was observed in Arka
Kirti (Vg) in the year 2018-19, 2019-20 and pooled
respectively.

~ 443~


https://www.thepharmajournal.com/

The Pharma Innovation Journal

https://www.thepharmajournal.com

Table 1: Plant height (cm), Plant Spread as E-W and N-S direction in cm of forty spray chrysanthemum cultivars in Terai region of West Bengal

Cultivars Plant height (cm) Plant Spread (E-W) (cm) Plant spread (N-S) (cm)
(Treatments) 2018-19 | 2019-20 | Pooled | 2018-19 | 2019-20 | Pooled | 2018-19 | 2019-20 | Pooled
Local yellow 34.00™m | 38.12'™ | 36.06™ | 30.749Mk | 32.72Ni 31.73Ni 31.41%f | 33.69¢e | 32.55%f
Local Yellow- 2 62.94%%€ | 67.57% | 65.26% | 43.17° 46.54° 44.85° 39.84° 42.07% 40.96°
Heritage 31.76™ | 35.99" | 33.87" | 20.78"Y | 23.35PUs | 22.07°%% | 21.63™ | 24.38'™™ | 23.00™
Shukla 21.26° | 26.019 | 23.63" 18.69Y | 23.02Pus | 20.85% 23.61'm | 25.19Kmn | 24.4Q™
Anmol 34.73" | 37.32'm | 36.02m | 22.24% | 25.31"°Pa | 23.77™ | 19.19°4 | 26,381Km | 22 7gn°
Doddabelegere 33.20'™m | 37.57'm | 35.39™ | 21.289st | 25727 | 23.50™P | 18.72P4 | 21.69° | 20.21°
Doddabelegere-1 62.78% | 57.34" | 60.06° 46.07% 41.70° 43.89° 43.692 39.27° 41.48°
Arka Kirti 34.69' 36.74" | 35.71m 17.98" 21.13" 19.55° 15.40" 19.76 9 17.584
Arka Chandrakath | 37.99% | 39.32'™ | 38.65' | 27.35™" | 29.03Km | 28.19'm 26.45K | 28.001 | 26.83M4
Bidhan Antara 74.19° 79.24* | 76.71% 47.32% 51.20° 49.26° 44.728 43.50° 44112
Nanako Yellow 65.54 | 72.06° | 68.80° | 31.87%Mi | 34.76°h | 33.329M | 29.2370 | 31.84¢°fh | 30.549"
Nanako White 64.87% | 68.74° | 66.80° | 33.16%fh | 36.71%F | 34.93f0 | 31,077 | 34.69% | 32.88e
White Anemone 27.73" 30.06° | 28.90° | 20.22©w | 22.809¢ | 21.51Pas | 18.73P4 | 24.03™° | 21.38°%°
White Prolific 4324 | 39.30'm | 41.27% | 30.80%"k | 27.99'mn | 29.39Km | 26.85M | 27.410K | 27.13K
Yellow Baby 32.73'™ | 30.18% | 31.45° | 23.24 P 21.15% | 22.20°9 | 21.31m 19.84¢ 20.57°
Aparajita 48.03" | 53.10" | 50.56" | 33.07%f" | 36.499%f | 34.78%W | 32.27¢ce | 33.89°¢ | 33.08«
Basanti 4291 47477 | 45191 | 27.30™ | 28.77Km | 28.03m 25.010K | 28371k | 26.694
Flirt 55.18" | 52.69" | 53.93¢ 35.74% 30911k | 33,320n 33.36% 28.72" | 31.04¢f
Geetanjali 56.557 | 59.67F | 58.11" | 28.85Km | 33.57% 31.210k | 25,13 | 26.181kim | 25 g5kim
Jaya 53.409 | 56.769 | 55.089 | 27.50'™" | 28.04/mn 27.77" 24,72 | 2535ikm | 25 03im
NBRI Little Kusum | 62.03° | 66.23% | 64.13¢ | 35.15%¢ | 36.69%f | 35.92¢ke 33.70° 32.76%% | 33.23¢
Sweata Singar 23.82° | 27.109 | 25.469 | 24.07°P9 | 26.23™M™ | 25.15" 25.77K | 27.937k | 26.85K
Vijay kiran 46710 | 52.11" | 49.41M | 32.41°hi | 36.07%f9 | 34.24¢f 28.329" | 32.05%fo | 30.18¢9"
White Dolley 46560 | 43.64% | 45107 | 30.35"K | 29.67K 30.01K | 26.07Nik | 28.79% | 27.431k
Winter Queen 63.43%€ | 66.92¢% | 65.17¢ 36.67¢ 37.21% 36.94°¢ 32.90% | 34.23%%€ | 3357«
Marigold 34.53" | 37.51m | 36.02m | 28.23Kmn | 30.55K | 29.39Mm | 26.03ik 32.44% | 29,230
BCC-4 67.79® | 71.30° | 69.54° | 35.71¢ 37.69¢ 36.70 33.75° 35.23¢ 34.49¢
Arka Yellow Gold | 33.70'™ | 36.14" | 34.92™ | 21.79%s | 26.55™° | 24.17"™ | 20.71"° | 25,19Kmn | 22 g5no
BCC-24 60.87¢ | 68.59% | 64.73¢ | 33.67%€f0 | 36.57df | 35.12¢df | 31.18%f | 34.69%%€ | 32.93@
Punjab Gold 39.3¢ 44,785 | 42,04 | 18.96%Y | 24.05%9 | 21.50P%s | 17.819 | 23.16™P | 20.48P
Arka Chandrika 46.9" 52.14" | 49.54" | 29.07m | 34.23%" | 31.65Mi 24.51K 28.60M | 26.564
BCC-38 61.40° | 68.32% | 64.869 | 34.52°%f | 36.49%f | 35.50¢°%f | 32.30¢¢ 35.71° 34.01
BCC-79 56.76" 64.52¢ | 60.64° | 32.35°fhi | 34.71¢fh | 33,53 29.231 | 32.23%" | 30.731
Arka Usha Kiran 27.32" | 32.56° | 29.94°° | 20.39w 22.06" 21.22% | 19.96™4 | 20.10Pd 20.03¢
Arka Pink Star 22.31° 25.351 23.83" 18.67W 21.77°" 20.22 21.68m" 20.71p9 | 21.19%°
Rekha 37.50% 40.92! 39.211 | 26.79™ | 28.57Mm | 27.68M 26.01 i 28.78" 27.4Q1k
Coffee 38.00 | 44.33 | 41.17% | 25.76™P | 29.02Km | 27.39m 2513 | 27.741k | 26.444
Autumn Joy 40.00k | 46.720 | 43.360 | 26.99m™° | 31.210 | 20.10Km | 2507 | 28.809" | 26.93
Vasanthika 42.281 47.84] 45.06' | 29.531Km | 30.66 K 30.09i! 28.209" | 29.15fN | 28.67Ni
Al collection 34.45' 36.27" | 35.36™ | 21.829 | 23.08pdrs | 22.45°0d 19.01P9 | 22.4Qm°Pd | 20.7%
S.E(m)x 0.92 0.87 0.74 1.06 0.98 0.74 0.79 1.14 0.65
CDat5% 2.63 2.48 211 3.04 2.80 211 2.26 3.26 1.86

3.4 Total number of flowers per plant

The perusal of data depicted in the table 2 reflected that the
spray chrysanthemum cultivars varied significantly with
respect to total number of flowers per plant. Among the forty
cultivars the maximum total number of flowers per plant of
136.50 and 130.50 was observed in Yellow Baby (V1s) in first
year and pooled respectively while in second year Sweata
Singar (V22) reported the maximum number of flowers per
plant (128.13). The minimum number of flowers per plant
(23.38, 32.92 and 28.15) was observed in Punjab Gold (Vz0)
in first year, second year and pooled respectively. Flower
production per plant is a great indication for plant
characterization for a variety of uses. Higher yield might be
attributed to an increase in morphological characteristics such
as plant height, plant spread, and number of branches, which
could have led to the generation of more photosynthates,
resulting in the production of more flowers per plant. (Singh
et al., 2019) ', The largest flower number per plant might be
linked to the commencement of more branches per plant,
which eventually results in the development of more flower

buds per plant, resulting in an increase in yield (Prabhu et al.,
2018) 1. Growers consider yield to be one of the most
desired characteristics. Flower output is primarily influenced
by the genetic makeup of the cultivar and its interaction with
its environment (Palai et al., 1999) 1€, Significant results
were also detected in relation to comparable discoveries, with
Winter Queen being recorded with (29.33) number of blooms
per plant, which was regarded poor in relation to the
environment. Winter Queen was recorded (34.43) by Singh et
al., (2017) [7 which was lower with respect to the
experiment.

3.5 Flower Diameter (cm)

It is evident from the table 2 that the flower diameter varied
significantly among these cultivars. The result revealed that
Local Yellow- 2 (V>) reported the maximum flower diameter
of 8.19, 7.73 and 7.96 in the first year (2018-19), second year
(2019-20) and pooled respectively. The minimum flower
diameter (1.31, 1.14 and 1.23) was observed in Yellow Baby
(V1s) in first year, second year and pooled respectively. The
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variance in flower diameter might be attributed to differences
in the genetic composition of cultivars. Thus, variation in
blossom diameter in cultivars may be linked to underlying
genetic characteristics of specific cultivars as well as
environmental influences (Singh and Ramachandran, 2002)
118, The genetic makeup of the cultivars and their interaction
with the environment determine all blooming properties
(Suvija et al., 2016) ', floral head diameter is an important

https://www.thepharmajournal.com

characteristic for determining floral quality, which promotes
demand in excellent market value. (Thakur et al., 2018) [
discovered a disparity in the size of chrysanthemum flowers.
In relation to the experiment, Kireeti et al., (2017) [
discovered comparable results, ranging from 3.38 to 7.84cm.
Among them, White Prolific was measured at 5.75cm, which
was lower than the experiment. Parmar et al., (2019) 21
measured a lower value (5.16cm) in the same context.

Table 2: Flower Diameter (cm) and total number of flowers per plant of forty spray chrysanthemum cultivars in Terai region of West Bengal

Cultivars Flower Diameter (cm) Total number of flowers per plant
(Treatments) 2018-19 2019-20 Pooled 2018-19 2019-20 Pooled
Local yellow 5.03¢foh 6.05° 5.54¢f 26.23" 35.08 30.65"
Local Yellow- 2 8.192 7.73% 7.964 53.25 9hilk 63.73 efoni 58.499Ni
Heritage 4.00iImn 4.669 4.33 1k 33.79°M 40.70"t 37.24%
Shukla 4.519Ni 3.36'm 3.93!mnop 43.79'm 52.09mnop 47.94n0p
Anmol 3.93ikimno 4,091 4,071 Kimno 40.66™ 51.85"P 46.26°
Doddabelegere 3.069s 3.901 3.48"w 50.32ik 61.039niikl 55.671k
Doddabelegere-1 4.80 fohi 4,101 4.451 43.68'm 37.064 40.37°
Arka Kirti 3.65!mnopar 2.99n° 3.32w 39.29 mno 44,8391 42.069
Arka Chandrakath 3.88 ikimno 4,14 4,01 Kimno 37.74mnop 46.77P 42.26%
Bidhan Antara 3.33cpars 4.08i 3.7Qnopars 73.23¢ 83.93° 78.58¢
Nanako Yellow 3.93 ikimno 3.15!mn 3.544rstu 58.73 ¢f0 64.10 fon 61.421
Nanako White 3.67 'mnopq 4,13 3.90 'mnopq 59.29¢f0 64.78¢f 62.049
White Anemone 3.01" 2.71° 2.86" 84.19° 94.88° 89.53°¢
White Prolific 6.24° 5.61% 5.93¢ 62.88° 70.20% 66.54°
Yellow Baby 1.31 1.14p 1.23 136.502 124.502 130.502
Aparajita 3.84Kimno 3.29!mn 3.56parst 62.07¢f 71.92¢ 66.99°
Basanti 3.47nopars 4.031 3.75 mnopars 69.75¢ 82.38¢ 76.06¢
Flirt 5.13¢f9 5.51¢% 5.32f9 58,13 efoh 47.75P4 52.94 iim
Geetanjali 4.80 fohi 5.01% 4,910 48,374 55.34!mno 51.85KImn
Jaya 6.05% 5.4 %€f 5.73d% 43.43'm 57.27ikimn 50.32/mno
NBRI Little Kusum 4.20ikim 3.91k 4.06KImn 57.62 ¢fon 64.70 &fon 61.16
Sweata Singar 3.15P91 3,28 !mn 3.21uw 110.50° 128.132 119.31°
Vijay kiran 3.971 ikimno 4.25Mi 4,08iKim 39.50mno 50.10° 44.80pd
White Dolley 4,97 5.48¢% 5,227 71.75¢ 55, 74kimno 63.74¢°
Winter Queen 6.99° 7.562 7.27° 50.71 ik 62.10fgniik 56.40"i
Marigold 6.25° 6.84° 6.54°¢ 10.05! 1147 10.76%
BCC-4 4,28k 4,161 4,221 56.94¢foni 63.53 efanii 60.23 fo
Arka Yellow Gold 3.4 nopars 4,131 3.76mnopar 40.78™n 56.87ikimn 48.g2mnop
BCC-24 5.40%f 4,639 5.019 53.999hiik 68.63%f 61317
Punjab Gold 3.68 'mnopq 3.08 Mo 3.385W 23.38° 32.92¢ 28.15Y
Arka Chandrika 3.14pars 3.44'm 3.29w 34.92"pd 44.894rs 39.90"
BCC-38 5.16¢f 5.75% 5.45° 58.58¢fon 67.00 %fg 62.79°¢
BCC-79 5.68%e 5.30¢f 5.49¢ 53.26 9hiik 63.69 efohi 58.47 ohi
Arka Usha Kiran 2.95° 3.11mno 3.03W 42.63'm 46.61 P 44.62P4
Arka Pink Star 3.61mnopar 3.33!mn 3.47mu 47724 58.74hiikim 53.23
Rekha 4 84fehi 4,110 4.47 55.74f0hij 66.69 dfo 61.217
Coffee 440Nk 451N 4.46 50.981k 60.73 9niik! 55.86 ik
Autumn Joy 3.73mnop 3.58¢ 3.650parst 52.16Mik 64.30 ¢fon 58.23 hi
Vasanthika 5.30¢f 5.66 cde 5.48¢f 31.73P% 39.525w 35.63"
Al collection 5.39¢f 5.58d 5.48¢f 31.05% 35.674 33.36 W
S.E(m)x 0.22 0.14 0.12 2.28 2.34 1.47
CDat5% 0.65 0.42 0.37 6.52 6.70 4.22

3.6 Duration of flowering (Days)

The perusal of data depicted in the table 3 showed that the
spray chrysanthemum cultivars varied significantly with
respect to duration of flowering. Among the forty cultivars the
maximum duration of flowering of 45.19 days was observed
in NBRI Little Kusum (V21) in first year while in second year
(2019-20) maximum duration of flowering of 49.39 days was
observed in White Anemone (Vi3) and in pooled Bidhan
Antara (V1) reported to be the maximum (46.24 days)
followed by White Anemone (Vi3) (46.19 days). The
minimum duration of flowering (31.36 and 32.53 days) was

observed in Local yellow (V1) in first year (2018-19) and
pooled respectively while in second year (2019-2020)
minimum duration of flowering of 21.27 days was observed
in the genotype Coffee (Vs7). These variations have an
economic advantage in terms of selecting cultivars with
consistent floral blooming periods. The variance in blooming
length among types can be ascribed to changes in the plant's
genetic composition (Gaikwad and Patil 2001; Pal et al.,
2003) [22 21, The duration of blossoming is critical since it
indicates the availability of the flower in marketplaces.
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Table 3: Duration of flowering (Days) and field life (Days) of forty spray chrysanthemum cultivars in Terai region of West Bengal

Cultivars Duration of flowering (Days) Field life (Days
(Treatments) 2018-19 2019-20 Pooled 2018-19 2019-20 Pooled
Local yellow 31.36" 33.71sv 32.53" 16.88 mnoparstu | 18 95 bedefghii | 17,97 fahijkimnop
Local Yellow- 2 33.130P%" 37.01 mnopar 35.07s 17.73kImnopars 19.38 bedef 18.55 efghiikim
Heritage 41.06 bodef 34.54mw 37.80KImnop | 18,63 fohiikim 19,25 bedefg 18.94 defonii
Shukla 33.67'mnopar | 38 56KImno 36.11parst 16.63 oparstu 17.00ikim 16.81°
Anmol 39_86cdefg 32.89t 36.370parst 17.38 Jklmnopqrst 18.13efghijk 17.75ghijklmnop
Doddabelegere 425030 39.66ikImn 41.08 defg 17,88 iikimnopar | 19 0f bedefohi | 18,47 efghijkimn
Doddabelegere-1 34.23KImnopar | 40,66 9niikl | 37.45Kmnopa 18.63fghiikim 17.74 ¢foniikim | 1.8 1g efghijkimno
Arka Kirti 38.8g¢foni 42.88¢fan 40.88 %o 18.13hikimnop | 17 g3 efonikim | 17 gg fehiikimnop
Arka Chandrakath 33.38Mopar | 37.24mnopar 35.311u 16.50 Parstu 18.38defghijk 17.44iKimnop
Bidhan Antara 44.00% 48.49% 46.242 21.75% 20.753¢ 21.25%
Nanako Yellow 33.55mnopar | 38.8gikimno 36.21Parst 18,38 fohiikimno | 19,73 bedefgh 18,75 defghiik
Nanako White 31.50" 36.150P4's 33.82%w 18,38 fohijkimno 17.25hikim 17.g19hiikimnop
White Anemone 43.00%¢ 49.392 46.19% 18.75¢fghilkl 17.25Nikim | 18,00 fohiikimnop
White Prolific 32.38P 36.71nopars 34.54w 17.0Qmnoparstu 16.75Kmn 16.88™°
Yellow Baby 40.75 bodet 44.45 < 42.60% 17.97iikimnopg 18.13efoniik | 18,05fghijkimnop
Aparajita 32.25% 39.8ghiikim 36.07Parst 20.00¢defg 18.88 bedefahii 19.44¢cdef
Basanti 36.8ggniikim 46.25" 41.56%f 19.8gdefoh 18.38 defanilk 19.13 cdefgh
Flirt 31.63" 40.799niik! 36.21parst 18.38hiikimno 17.13 likim 17.75¢hiikimnop
Geetanjali 41.8gabcde 35.07parstu | 38,47 iikimn 16.89mnoparstu |17 5Qfghiikim 17.2QKimnop
Jaya 38.13 fohij 40.45 ghijkl 39,29 ghijkl 19.63defghi 17.73 efghijkim 18.68¢efghijki
NBRI Little Kusum 45.192 39.38 iikimn 42.28 % 19.1p¢%foni 18.88 bedefahii 19.02 defohi
Sweata Singar 41,3700t 46.57%¢ 44.18" 17.50ikimnoparst 20.25b0 18.88 defonii
Vijay kiran 34,20 Kimnopar | 41 79 efhii | 37 ggikimnop 23.912 19,50 bede 21.702
White Dolley 35.75ikimnop | 40,79 ghikl | 38,27 iikimno 16.14 s 18.05 efanik 17.09'mnop
Winter Queen 36.24hijklmno 43.43 defg 39_83fghij 17.95ijklmnopqr 18.31 defghijk 18.13 efghijkimno
Marigold 35.34 Kimnopg | 41 56 efohik | 38,45 iikimn 18.95¢foNi 22.41° 20.683¢
BCC-4 38.2519hii 42,29 efohi 40.27¢foni 20.09cdef 17.97 efoniiki 19.030fohi
Arka Yellow Gold 38.68¢fhi 34,789 | 36.73mnopdrs | 16,80mnoparsiu | 18 9 bedefghii | 17, gg fahijkimnop
BCC-24 36.699niikimn 44,54 40.61 defon 20.79« 17.95 efghilki 19.37 cdefg
Punjab Gold 35.3gikimnopa | 37 75 Imnopq | - 36 56M0Parst | 18,13 hilkimnop 16.06'™ 17.09'mnop
Arka Chandrika 36.940hilk 41.86 efonii 39.409nilk 18.58fghiikimn 20.81% 19.69bcde
BCC-38 38.88 efoni 42,81 ¢foh 40.84 %9 18.269hiikimnop 15.01" 16.63°
BCC-79 36.49gnikimno | 47 04 fohijk 38.76hikim 15.38¢ 18.10 efohilk 16.74%
Arka Usha Kiran 35.85likimno 41,13fniik 38.49iikimn 20.47¢ 17.38gnijkim 18.92 defahii
Arka Pink Star 37.259nik 43.919%f 40.58 defon 16.00% 19,17 bedefgh 17.58hiikimnop
Rekha 33.4Qnopar 37.95!mnop 35.674rsw 22.95% 17.75 efghijkim 20.35 2cd
Coffee 38.25 fohii 32.27¢ 35.26"u 15.75% 18.97 bedefghij 17.36ikimnop
Autumn Joy 39.410efgh 35.17Parstu | 37,29!mnopar 18.88efoniik 15.007 16.94mnop
Vasanthika 38.06 fohii 35.37Parst | 36,72 mnopars 16.26 s 18.81.cdefghi 17.53hiikimnop
Al collection 39.29 defgh 42.13 efohi 40.71 %feh | 17,1 3kImnopgrstu 15.79mn 16.46°
S.E(m)x 1.1 1.07 0.71 0.63 0.69 0.56
CDat5% 3.37 3.05 0.25 1.81 1.98 1.61

3.7 Field life (Days)

It is evident from the table 3 that the field life varied
significantly among these cultivars. The result revealed that
Vijay kiran (V23) reported the maximum field life of 23.91
and 21.70 days in the first year (2018-19) and pooled
respectively while Marigold (V) reported maximum field
life of 22.41 days in second year (2019-20). The minimum
field life of 15.38 days was observed in BCC-79 (Vs3) in first
year (2018-19), 15.00 days in Autumn Joy (Vsg) in second
year (2019-20) and 16.46 in Al collection (V40) in pooled.
The variations resulted in the experiment may be due to the
genetic and their interactions with environment.

4. Conclusion

Based on the observations and data analysis, it is possible to
conclude that forty chrysanthemum cultivars differed
significantly. These cultivars can be further classified based
on their features. Furthermore, those cultivars classified as cut
flower, pot flower, or bedding flower might be recommended.
As a result, this morphological and floral attributes will be a

valuable resource for breeders and researchers in identifying
new characteristics in future flower trait development and
proposing better cultivars to the farming communities who
associated with commercial cultivation of flowers in the Terai
region of West Bengal. From the study, it may be
recommended that the cultivars like Local Yellow- 2, White
Prolific, Marigold, Jaya, Vasanthika and Al collection are
suitable for cut flowers while Yellow Baby, White Anemone,
Arka Usha Kiran, Aparajita, Basanti, Bidhan Antara, Sweata
Singar, White Dolley are for loose flowers production in the
Terai region of West Bengal. The cultivars namely Bidhan
Antara, Local Yellow-2, Doddabelegere-1, Yellow Baby,
White Anemone, Sweata Singar and Winter Queen may be
selected for pot plants and for garden display due to profuse
uniform branching and blooming.
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