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Abstract

A field study conceded to assess the effect of pinching on growth and quality flowers yield of chrysanthemum at Horticulture Re-
search Centre (HRC), Gazipur, Bangladesh. The research was laid out in Randomized Complete Block Design (RCBD) with six
treatments and three replications. The treatment combinations were as Ty- No pinching, T;- Once 40 days, T,- Once 50 days, Ts-
Once 60 days, T,- Twice 40 and 50 days and Ts- Thrice 40, 50 and 60 days. It was observed that the highest plant height 60cm in no
pinching (T) and the lowest 45 cm was recorded by pinching the plants thrice (Ts). Days of the first flowering (57 days) was ob-
served where no pinching was followed and significantly delay in flowering (68 days) was recorded in in pinching the plants thrice
(Ts). The highest number of branches (12) was recorded in pinching the plants thrice (Ts) and the lowest number of branches (05) in
no pinching (Ty). The maximum number of leaves (235) was recorded in pinching the plants thrice (Ts) and minimum number of
leaves (200) was observed in no pinching (T,). The treatment Ts (pinching the plants thrice) attained maximum plant spread (30
cm) and the treatment T, (no pinching) attained minimum plant spread (17cm). The highest number of flower (45) was recorded in
pinching the plants thrice (Ts) treatment and the lowest flower (28) was observed in T,treatment. Among the six treatment, Ts
(pinching the plants thrice) showed the highest efficacy and it could be used as treatment in cultivation of Chrysanthemum indicum
for growth and quality flower production.
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1. INTRODUCTION

Chrysanthemum (Chrysanthemum indicum L.) is
a popular marketable ornamental importance flower
crop belongs to the family Compositae or
Asteraceae, sub family Asteroideae, order
Asterales, subclass Asteridae, tribe Anthemideae.
The crop is important as floricultural, ornamental
and medicinal used in modern time [1]. This flower
crop is native to East Asia [2] and has been grown
in garden for more than 2500 years [3]. It is
globally the
floricultural crop following rose, and one of the

second economically most vital

most significant ornamental species [4]. It is one of
the most important ornamental crops around the
world, it is produced as both cut flower in field and
pot plant. Many plants, which have been identified
as yet through pharmacology, folk medicine,
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homoeopathy and ethnopharmacology, are being
investigated for their medicinal usage and may be
proved so in due course of time. This crop use as
nerve sedative, anti-oxidant, anti-inflammatory, anti
-mutagenic, anti-microbial, anti-fungal, anti-
angiogenic, anti-atherosclerosis and nematocidal
goods [5]. The leaves remedy and use as colds,
headache, bronchitis, rheumatism, swellings, boils
and expectorant, bitter and stomachic, respectively.
The C. indicum flower has a strong aroma and
many of the previous studies focused on the
essential oil of this plant [6]-[8]. Khan et al. [9]
observed that the plant height (54.0 to 66.0 cm);
number of leaves per plant (208-240); leaf size (4.5
to 8.5 c¢cm); plant spread (19.0 to 32.0 cm); number
of branches (4 to 12); number of flowers (25-40);
stalk length (8.8 to 13.3 cm) and days of first
flowering (55 to 70 days) varied; respectively in T
(100% rice husk) to Ts; (100% cocodust). The
different color of leaves and flowers in
chrysanthemum flower crop and also the maximum
flower period was observed early December-
February in germplasms. Taweesak et al. [10]
observed that the irrigation effect on plant height of
chrysanthemum.

Pinching is one of the most suitable tactics for
effective cultivation of cut flowers. It is act of
cutting or nipping off force to new development
branching in the plants so that the eventual number
of flowers is increased [11]. If the growing tips are
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Table 1. Treatments and different pinching
composition.

Treatments Different pinching
To No pinching
T, Once 40 days
T, Once 50 days
T; Once 60 days
Ty Twice 40 and 50 days
Ts Thrice 40, 50 and 60 days

pinched out, adjusts are diverted into lateral buds
and branching occurs. Modification of plant
planning by means of pinching has been done in
several commercial flower crops. While Ma et al.
[12], stated that pinching leads to late flowering in
the C. indicum plant, as well as its effect on the
branch’s length. It is preferable to pinch the small
plants when 10 cm height to encourage production
side branches, and then pinched these branches
when reached 10 cm in length [13]. Ahmade [14]
observed that the twice pinching gave a significant
reduction in the plant height, the inflorescence
diameter, the plant dry weight and the seeds weight
(100 seeds). This study also noted that the increased
the branches number, chlorophyll intensity in the
leaf, the period from planting to inflorescence bud
formation, the
inflorescences,

period to opening 50% of
and the total number of
inflorescences, the plant aesthetic value (degree)
and the plant aesthetic period. The commercial
cultivation of chrysanthemum with superiority
flowers and higher yield is needed for consumption
in local market and to offer livelihood specially to
the marginal and small farmers. Thus, the pinching
can play a vital role in the improvement of
flowering and yield of chrysanthemum. Keeping in
view the above points the present investigation,
pinching time has been evaluated on the growth,
and flower yield in chrysanthemum crop. The
general objective of this study is to assess the effect
of pinching in the chrysanthemum crop.

2. MATERIALS AND METHODS

2.1. Experimental Site

The present investigation was carried out at the
experimental farm of Landscape, Ornamental and
Floriculture Division, HRC, BARI, Gazipur,
Bangladesh during the period from July 2007 to

June 2008. The study area situated in 23.9917° N
longitude and 90.4137° E latitude at an altitude of 9
meter above the sea level.

2.2. Planting material

Seed of genotype of CM-022 were used in the
experiment during the period from July 2007 to
June 2008.

2.3. Methods
2.3.1. Design of the experiment and Treatments

The experiment was laid out in Randomized
Complete Block Design (RCBD) with three
replications. One plant was planted in a pot,
containing the potting media according to the
treatments and five plants were constituted the unit
of treatment. There were six treatments in the
experiment, comprising different pinching in Table
1.

2.3.2. Pot preparation

The experiment was conducted in earthen pots
of 12 cm size. The pots were washed and cleaned
thoroughly before filling up of potting media.

2.3.3. Seedling raising, transplanting and
fertilization

Primarily cuttings of chrysanthemum genotype
(CM-022) were prepared for planting in the sand in
mid-August, 2007. Immediately after rooting, the
mini plantlets were transferred to the pot containing
media that consists of one-part coarse sand, one part
garden soil, one part cocodust, one-part cowdung, a
quarter part of wood ashes and two tables spoonfuls
of bone meal in mid-September, 2007.
Subsequently, 10 g TSP and 3 g MP per pot were
applied. Urea @ 2, 3 and 3 g per pot was applied at
20, 30 and 40 days after transplanting respectively
for getting the best growth and flowering of plants
[15]17].

2.3.4. Irrigation and weeding

Weeding and mulching were done in the pots
whenever it was necessary to keep the pots free
from weeds. Chrysanthemum plants need frequent
irrigation. The pots were irrigated every alternate
day to keep the media moistened.
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Table 2. Plant and floral character of chrysanthemum as influenced by pinching.

treament PN Duste
T, 60a 57d
T, 57ab 62c
T, 55b 63c
T, 52bc 63c
T, 49¢ 68ab
T 45d 70a
CV (%) 12.40 10.80

Branch Leaf Plant spread Flower
number number (cm) size (cm)
05c¢ 200d 17.0d 6.9a
07bc 214cd 19.0cd 6.9a
07bc 218c 21.0c 7.0a
09b 224bc 23.0bc 7.1a
10ab 228b 25.0b 7.2a
12a 235a 30.0a 7.3a
16.30 13.00 11.72 8.14

Note: Ty- No pinching, T- Once 40 days, T,- Once 50 days, Ts- Once 60 days, T,- Twice 40 and 50 days, Ts- Thrice 40, 50 and 60 days. Means
followed by similar letter(s) inside the column do not vary significantly (P = 0.05).

2.3.5. Staking of plant

Each plant was supported by 40 cm long
bamboo stick to facilitate the branches of the plant
to keep erect. The plant in each pot was fastened
loosely with the bamboo stick by jute string to
prevent the plant from lodging.

2.3.6. Pest and disease control

A 2 g/L of Ridomil and 2 ml/L of Malathion in
water was sprayed once fortnight to the plants as
protective measures against diseases and insect
attack.

2.3.7. Harvesting of flowers

The spikes were harvested when the flower
attained commercial stage flower open before
shedding of pollens from the outer row of the disc
florets.

2.3.8. Collection of data

Data were collected on the following parameters
for interpretation of the result of the experiment.
The parameters were plant height (cm), days to
flowering, branch number, leaf number, plant
spread (cm), flower size (cm) and flower number.
Plant height (cm): Plant height refers to the length
of the plant from ground level to tip of erect leaf.
Height of 5 plants was measured and the mean was
calculated. It was measured in cm. Number of
leaves plant. Number of leaves per plant was
recorded by counting all the leaves from 5 plants
and the mean was calculated. Plant spread (cm):
The plant spread was measured in cross way (North
-South and East-West) by measuring scale. The

average of the two measurements was done and
expressed in cm. Leaf size (cm): The length and
breadth of leaf was measured by a measuring scale
and the average of the two measurements was done
and expressed in cm for a single leaf. Later on, the
mean of individual leaf size from 5 selected plants
was calculated. Number of branches plant. Number
of branches per plant was recorded by counting all
the main branches from 5 plants and the mean was
calculated. Days to flowering: It was recorded by
counting the days from planting to first visibility of
flower bud in the plant from each pot. Number of
flowers plant: Number of flowers produced per
plant was counted and recorded. Flower size:
Flower size was measured in cross way following
North-South and East-West position by a measuring
scale and the average of the two measurements was
done and expressed in cm for a single flower. Later
on, the mean of individual flower size from 5
selected plants was calculated.

2.3.9. Statistical analysis

The data recorded on different plant and floral
parameters were statistically analyzed through
analysis of variance with the help of ‘MSTAT’
software. The difference between treatment means
were compared by Duncan’s Multiple Range Test
(DMRT) according to Baniasadi et al [18].

3. RESULTS AND DISCUSSIONS
3.1. Plants height (cm)

Height of Chrysanthemum plant (CM-022) was
significantly influenced by pinching in Table 2.
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Figure 1. Flower number of chrysanthemums.

Thus, the highest plant height (60 cm) was observed
under no pinching and lowest (45 cm) was recorded
by pinching the plants thrice (Ts). The plant varied
from 40-120 cm in the field condition [17]. This
was due to repetitive removal of apical portion of
main branch; axillary buds become free from
correlative inhibition of apical dominance and
started growing. This resulted into more branching
and spread of plants. Thus, height was reduced in
pinched plants. Similar results observed by Susila et
al. [19] in chrysanthemum flower crop.

3.2. Days required for flowering

It is evident from the Table 2 that the increased
number of pinching resulted into significant delay
in the flowering of Chrysanthemum. Thus, the
earliest flowering (57 days) was observed where no
pinching was followed. There was no significant
difference between pinching once (T, T, and Tj;)
which took 62, 63 and 63 days respectively, but
further significant delay in flowering (68 days) was
recorded by pinching the plants twice followed by
pinching the plants thrice (70 days). The delay in
flowering by pinching was due to removal of
physiological mature portion and the new shoots
which emerged out from the pinched plants took
more time to become physiological inductive to
produce flowers than non-pinched plants. Similar
results have been observed by Rajan et al in
Chrysanthemum [20].

3.3. Number of branches

The number of branches was quite variable in
different treatments in Table 2. The highest number
of branches (12) was observed in Ts treatment
followed by T, treatment (10). The lowest number

of branches was recorded in T, treatment (05). This
was due to repetitive removal of apical bud which
leads to enhanced branch number observed in Tj;
treatment. The above findings are in agreement with
that of in marigold [21].

3.4. Number of leaves

Maximum number of leaves (235) was recorded
in Ts treatment (pinching thrice) followed by T4
treatment (228) in Table 2. Kumar et al [22]
observed increased leaf number in carnation plants
while pinched thrice. Adequate numbers of leaves
are essential for normal growth and production. An
increase in number of the
accumulation of greater photosynthesis leading to
better growth parameters.

leaves causes

3.5. Plant spread

It has been observed that plant spreads were
significantly affected by the different treatments
(Table 2). The treatment T’ attained maximum plant
spread (30 cm). This was due to higher the branch
number with high leave content under pinched
thrice ultimately increased plant spread. Chandel et
al [23] also observed increased plant spread while
pinched twice or thrice in Chrysanthemum.

3.6. Flower size (cm)

The flower size of chrysanthemum was not
significantly improved by various treatment of
pinching (Table 2). The results are in agreed with
Yao et al [24] in carnation.

3.7. Number of flowers

Perusal of Figure 1 show that by increasing the
number of pinching, there was an increase in the
number (45) of flower per plant. The lowest number
of flowers (28) was recorded under no pinching.
Number of flowers was affected by pinching was
due to increased number of branches. Similar
results observed by Sharma et al. [25] and findings
were varied from 19.73-42.26 in chrysanthemum

plant.
4. CONCLUSIONS

The observations recorded from the present
investigation revealed that the pinching effect in the
morphological and flower characters in the
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chrysanthemum flower crop. Timely planting and
pinching effect in the plant growth and production
of quality flowers in the field. Pinching carried out
in chrysanthemum improved in number of flowers
per plant, plot and yield per hectare. Among the six
treatment, pinching the plants thrice showed the
highest efficacy and it could be used as treatment in
cultivation of Chrysanthemum indicum for growth
and quality flower production.

AUTHOR INFORMATION

Corresponding Author
Ahasan Ullah Khan — Department of
Agroforestry and Environmental Science, Sylhet
Agricultural University, Sylhet-3100
(Bangladesh); Department of Entomology, Sylhet
Agricultural University, Sylhet-3100
(Bangladesh) ;

orcid.org/0000-0002-7029-8215
Email: ahasanullahsau@gmail.com

Authors
Md. Ehsanullah — Department of Entomology,
Govt. shahid Akbar Ali Science and Technology
College, Thakurgaon-5120 (Bangladesh);

Shofiul Azam Tarapder — Department of
Agronomy and Haor Agriculture, Sylhet
Agricultural University, Sylhet-3100
(Bangladesh);

Abu Rashed Md. Maukeeb — Department of
Agricultural Chemistry, Khulna Agricultural
University, Khulna-9100 (Bangladesh);

Anayat Ullah Khan — Department of
Mathematics, Jashore University of Science and
Technology, Jashore-7408 (Bangladesh);

REFERENCES

[1] M.-C. Song, H.-J. Yang, T.-S. Jeong, K.-T.
Kim, and N.-I. Baek. (2008). “Heterocyclic
compounds from Chrysanthemum coronarium
L. and their inhibitory activity on hACAT-1,
hACAT-2, and LDL-oxidation”. Archives of
Pharmacal Research. 31 (5): 573-578.
10.1007/s12272-001-1195-4.

[2] M. Papafotiou and A. Vagena. (2012).
“Cotton gin trash compost in the substrate
reduces the daminozide spray dose needed to

[3]

[6]

[7]

[9]

produce compact potted chrysanthemum”.
Scientia Horticulturae. 143 : 102-108.
10.1016/j.scienta.2012.06.004.

J. Vijayakumari, V. S. Prabha, E. J. Rayan, T.
L. S. Raj, and S. B. A. Rayan. (2019).
“Floristic Diversity Assessment of Home
Garden in Palayamkottai Region of

Tirunelveli District, Tamil Nadu a Means of
Sustainable  Biodiversity = Conservation”.
International Journal of Trend in Scientific
Research and Development. 3 (3): 1484—
1491. 10.31142/ijtsrd23390.

A. Van Der Ploeg and E. Heuvelink. (2006).
“The influence of temperature on growth and
development of chrysanthemum cultivars”.
The Journal of Horticultural Science and
Biotechnology. 81 2): 174-182.
10.1080/14620316.2006.11512047.

A. U. Khan, M. A. R. Choudhury, A. U.
Khan, S. Khanal, and A. R. M. Maukeeb.
(2021). “Chrysanthemum Production in
Bangladesh: Significance the Insect Pests and
Diseases Management: A Review”. Journal of

Multidisciplinary Applied Natural Science. 1
(1): 25-35.10.47352/jmans.v1il.10.

S. Shen, Y. Sha, C. Deng, X. Zhang, D. Fu,
and J. Chen. (2004). “Quality assessment of
Flos Chrysanthemi Indici from different
growing areas in China by solid-phase
microextraction-gas  chromatography-mass

spectrometry”. Journal of Chromatography A.
1047 2): 281-287. 10.1016/
j.chroma.2004.06.129.

Q. Ye and C. Deng. (2009). “Determination
of Camphor and Borneol in Flos
Chrysanthemi Indici by UAE and GC-FID”.
Journal of Chromatographic Science. 47 (4):
287-290. 10.1093/chromsci/47.4.287.

C.-L. Jing, R.-H. Huang, Y. Su, Y.-Q. Li, and
C.-S. Zhang. (2019). “Variation in Chemical
Composition and Biological Activities of Flos

Chrysanthemi indici Essential Oil under
Different Extraction Methods”. Biomolecules.
9 (10): 518. 10.3390/biom9100518.

A. U. Khan, M. Ehsanullah, and Z. Samir.
(2020). “Effect of Potting Media on Growth
and Yield of Chrysanthemum”. Journal of
Biology and Nature. 11 (5): 1-6.

[10] V. Taweesak, T. Lee Abdullah, S. A. Hassan,

66

[§) PANDAWA


https://orcid.org/0000-0002-7029-8215
mailto:ahasanullahsau@gmail.com
https://doi.org/10.1007/s12272-001-1195-4
https://doi.org/10.1016/j.scienta.2012.06.004
https://doi.org/10.31142/ijtsrd23390
https://doi.org/10.1080/14620316.2006.11512047
https://doi.org/10.47352/jmans.v1i1.10
https://doi.org/10.1016/j.chroma.2004.06.129
https://doi.org/10.1016/j.chroma.2004.06.129
https://doi.org/10.1093/chromsci/47.4.287
https://doi.org/10.3390/biom9100518

J. Multidiscip. Appl. Nat. Sci.

N. H. Kamarulzaman, and W. A. Wan Yusoff.
(2014). “Growth and Flowering Responses of

and salt stress”. Scientia Horticulturae. 234
312-317.10.1016/j.scienta.2018.02.069.

Cut Chrysanthemum Grown under Restricted [19] E. Susila, A. Susilowati, and A. Yunus.
Root Volume to Irrigation Frequency”. The (2019). “The morphological diversity of
Scientific World Journal. 2014 1-6. Chrysanthemum resulted from gamma ray
10.1155/2014/254867. irradiation”.  Biodiversitas ~ Journal  of

[11] M. Ciaffi, A. R. Paolacci, O. A. Tanzarella, Biological Diversity. 20 (2): 463-467.
and E. Porceddu. (2011). “Molecular aspects 10.13057/biodiv/d200223.
of flower development in grasses”. Sexual/ [20] K. Rajan, D. S. Bhatt, S. L. Chawla, S. T.
Plant  Reproduction. 24 (4): 247-282. Bhatt, and S. Priya S. (2019). “Effect of
10.1007/s00497-011-0175-y. Nitrogen and Phosphorus on Growth,

[12] Y. P. Ma, M. M. Chen, J. X. Wei, L. Zhao, P. Flowering and Yield of Cut Chrysanthemum
L. Liu, S. L. Dai, J. Wen. (2016). “Origin of cv. Thai Chen Queen”. Current Agriculture
Chrysanthemum cultivars — Evidence from Research Journal. 7 (3): 337-342. 10.12944/
nuclear low-copy LFY gene sequences”. CARJ.7.3.09.

Biochemical Systematics and Ecology. 65 : [21] A. K. Singh, R. Kumar, and H. Kumar.
129-136. 10.1016/].bse.2016.02.010. (2020). “Studies of genetic variability,

[13] J. E. Bowers. (2006). “Branch length mediates quantitative, and qualitative traits of Lilium
flower  production and inflorescence cultivars (Lilium x hybrida) under shade net
architecture =~ of  Fouquieria  splendens in North-West Himalayan region of India”.
(ocotillo)”. Plant Ecology. 186 (1): 87-95. Ornamental Horticulture. 26 (4): 670-677.
10.1007/s11258-006-9114-7. 10.1590/2447-536x.v2613.2183.

[14] E. Ahmade. (2019). “Effect of Pinching and [22] R. Kumar, S. Sharma, and M. Sharma. (2014).
Paclobutrazol on Growth and Flowering of “Growth and yield of natural-sweetener plant
Garland Chrysanthemum (Chrysanthemum stevia as affected by pinching”. Indian
coronarium  L.)”.  Syrian  Journal  of Journal of Plant Physiology. 19 (2): 119-126.
Agricultural Research. 6 (1): 409—419. 10.1007/s40502-014-0085-8.

[15] H. Fan, X. Wang, X. Sun, Y. Li, X. Sun, and [23] A. Chandel, Y. C. Gupta, and S. Bhatia.
C. Zheng. (2014). “Effects of humic acid (2020). “Effect of Integrated Nutrient
derived from sediments on growth, Management on Growth, Flowering and Yield
photosynthesis and chloroplast ultrastructure Parameters in Annual Chrysanthemum
in chrysanthemum”. Scientia Horticulturae. [Glebionis coronaria (L) Spach]”.
177 : 118-123. 10.1016/j.scienta.2014.05.010. International Journal of Current

[16] J. A. Wheeler, S. D. Frey, and K. A. Stinson. Microbiology and Applied Sciences. 9 (2):
(2017). “Tree seedling responses to multiple 577-583. 10.20546/ijcmas.2020.902.072.
environmental stresses: Interactive effects of [24] X. Yao, J. Chu, X. He, C. Ma, C. Han, and H.
soil warming, nitrogen fertilization, and plant Shen. (2015). “The changes in quality
invasion”. Forest Ecology and Management. ingredients of Qi chrysanthemum flowers
403 : 44-51. 10.1016/j.foreco.2017.08.010. treated with elevated UV-B radiation at

[17] A. Zarnuji, H. Amrulloh, and 1. N. Azizah. different growth stages”. Journal of
(2019). “Utilization of Rice Husk Waste for Photochemistry and Photobiology B: Biology.
Paper Raw Materials as An Arabic 146 18-23. 10.1016/
Calligraphy Media”. Engagement : Jurnal j.jphotobiol.2015.02.023.

Pengabdian Kepada Masyarakat. 3 (1): 43— [25] G. Sharma, M. Patanwar, P. Mishra, and N.
54. 10.29062/engagement.v3il .49. Shukla. (2016). “Effect of Plant Growth

[18] F. Baniasadi, V. R. Saffari, and A. A. Regulators and Pinching on Garland
Maghsoudi Moud. (2018). “Physiological and Chrysanthemum (Dendranthema grandiflora
growth responses of Calendula officinalis L. Tzvelev)”. International Journal of Bio-
plants to the interaction effects of polyamines resource and Stress Management. T (4): 766—

@ PANDAWA 67

INSTITUTE


https://doi.org/10.1155/2014/254867
https://doi.org/10.1007/s00497-011-0175-y
https://doi.org/10.1016/j.bse.2016.02.010
https://doi.org/10.1007/s11258-006-9114-7
https://doi.org/10.1016/j.scienta.2014.05.010
https://doi.org/10.1016/j.foreco.2017.08.010
https://doi.org/10.29062/engagement.v3i1.49
https://doi.org/10.1016/j.scienta.2018.02.069
https://doi.org/10.13057/biodiv/d200223
https://doi.org/10.12944/CARJ.7.3.09
https://doi.org/10.12944/CARJ.7.3.09
https://doi.org/10.1590/2447-536x.v26i3.2183
https://doi.org/10.1007/s40502-014-0085-8
https://doi.org/10.20546/ijcmas.2020.902.072
https://doi.org/10.1016/j.jphotobiol.2015.02.023
https://doi.org/10.1016/j.jphotobiol.2015.02.023

J. Multidiscip. Appl. Nat. Sci.

769. 10.5958/0976-4038.2016.00118.4.

68 [§) PANDAWA


https://doi.org/10.5958/0976-4038.2016.00118.4

