International Journal of Advanced Biochemistry Research 2025; 9(2): 413-419

o OH
International Journal of Advanced Biochemistry Research Ao)/u\‘}—\
{ N )
o \,: /

ISSN Print: 2617-4693
ISSN Online: 2617-4707
IJABR 2025; 9(2): 413-419
www.biochemjournal.com
Received: 23-12-2024
Accepted: 27-01-2025

Alok Kumar

Assistant Professor, Department of
Horticulture, Madhav University
Abu Road, Pindwara, Sirohi,
Rajasthan, India

Deeksha Gautam

Ph.D. Scholar, Department of Fruit
Science and Horticulture
Technology, OUAT, Bhubaneswar,
Odisha, India

Gargi Shekhar

Assistant Professor, Department of
Agriculture, School of Agriculture,
Dev Bhoomi Uttarakhand

University, Dehradun, India

Govind Vasant Parab

Assistant Professor, Department of
Horticulture, Goa College of
Agriculture, Ela Old Goa, Goa,

India

Utkarsh Sawant Dessai

Department of Horticulture, Naini
Agricultural Institute, Sam
Higginbottom University of
Agriculture, Technology and
Sciences, Prayagraj, Uttar Pradesh,
India

Ramprakash chandravanshi

Ph.D. Horticulture, Pt. Kishori Lal
Shukla College of Horticulture and
Research Station, Department of
Fruit Science, Rajnandgaon,
Chhattisgarh, India.

Ronanki Srinidhi

Department of Horticulture,
Floriculture and Landscaping,
Naini Agricultural Institute, Sam
Higginbottom University of
Agriculture, Technology and
Sciences, Prayagraj, Uttar Pradesh,
India

Md Abu Nayyer

Assistant Professor, Department of
Horticulture, Bihar Agricultural
University, Sabour, Bhagalpur,
Bihar, India

Corresponding Author:

Deeksha Gautam

Ph.D. Scholar, Department of Fruit
Science and Horticulture
Technology, OUAT, Bhubaneswar,
Odisha, India

N S

/ N
/ "H OAc

Effect of different plant spacing and pinching on
flowering & yield quality of African marigold (Tagetes
erecta |.) cv. Pusa Narangi Gainda

Alok Kumar, Deeksha Gautam, Gargi Shekhar, Govind Vasant Parab,
Utkarsh Sawant Dessai, Ramprakash chandravanshi, Ronanki Srinidhi
and Md Abu Nayyer

DOI: https://doi.org/10.33545/26174693.2025.v9.i2f.3811

Abstract

The present investigation entitled “Effect of Different Plant Spacing and Pinching on Flowering &
Yield quality of African Marigold (Tagetes erecta L.) was conducted at Main Experiment Station,
Faculty of Agriculture Science & Technology, Integral University, Lucknow (U.P.) in winter season,
during the year 2019-20. The experiment was laid out in Factorial Randomized Block Design with
three replications comprising nine treatment combinations of three plant spacing (50x40cm, 50x50cm,
50x60cm) three pinching levels (no pinching, pinching at 20 DAT, pinching at 30 DAT). The result
concluded that the important growth characters were significantly influenced by different plant spacing
and pinching treatments tried under this investigation. Plant height was found to be significantly more
under the spacing of 50x50 cm and pinching at 30 DAT. The pinching treatments had significant effect
on flower diameter, pedicel length, days taken for 50% flowering and vase life of cut flowers. In India
flowers are sold in the market as loose or after making garlands flowers are traditionally used are
offering in churches and temples and also used in ceremonies, festivals, beautification and landscaping.
Besides, pinching is also an important factor for plant growth and flower production in marigold.
Pinching is an important cultural operation, which delays flowering and enhances the flower yield.

Keywords: Marigold, spacing & pinching flowering & yield quality, Tagetes erecta

Introduction

Marigold (Tagestes erecta L. 2n=24) is Known as “Rose of Indies”, a member of family
Compositae is a beautiful commercial flower that is gaining status because of its wide range
of adaptation and increasing demand in the subcontinent (Tagetes erecta L.) popularly
known as “African marigold” produces large size flowers with colors ranging from yellow to
orange. It is originated of central and South America, especially Mexico; it is very important
commercial plant of the Marigold. China, India & Peru are the leading countries producing &
exporting marigold flowers. Major Importing Countries are USA and Europe. In India,
Madhya Pradesh, Karnataka, Gujarat and Andhra Pradesh are leading states in marigold
production. (NHB, 2015-16). In India, marigold production is 603.18 thousand MT with an
area of 66.13 thousand hectare (NHB, 2015-16).

Marigold is an important commercial flower of India. The common name marigold, derived
from “Mary’s Gold” is associated with Virgin Mary of the Christian stories. In India
marigold is commonly grown flowers. Because of their easy cultivation in the marigold,
wide adaptability to varying soils and climatic condition of the marigold long duration of
flowering and attractively color flower in African marigold. Marigold can be grown in all
seasons i.e., rainy, winter and summer of which rainy and winter season crops are the main
crop. Besides these, marigold is planted to control the soil nematodes. There is 19 a large
demand of flowers during the festivals like Dushehra and Diwali as well as marriage seasons.
Besides, pinching is also an important factor for plant growth and flower production in
marigold. Pinching is an important cultural operation, which delays flowering and enhances
the flower yield. Flower yield is mainly dependent on number of flowers bearing branches
which can be manipulated by arresting
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the vertical growth of plants and encouraging side shoots by
means of apical bud pinching. Marigold is the in most of the
flower crops, the flowering and yield is mainly dependent
on number of flowers bearing branches which can be
manipulated by checking vertical growth of plants and
encouraging side shoot by means of pinching apical bud of
African Marigold (Sasikumar et al., 2015) [, Information
regarding plant spacing and pinching operation are scanty in
marigold under Indian conditions particularly under the
Agro-climatic condition of central Uttar Pradesh.

In India flowers are sold in the market as loose or after
making garlands flowers are traditionally used are offering
in churches and temples and also used in ceremonies,
festivals, beautification and landscaping. It is highly suitable
for making flower beds in a herbaceous border and also
found ideal in newly planted shrubberies to provide color
and fill the space. Both leaves and flowers posses” medicinal
valve. Leaf extract is a good remedy for eye disease and
ulcers. The essential oil can find a use in the perfume
industry. Marigold is resistant to nematode infestation.

https://www.biochemjournal.com

There is a considerable decrease in some nematode spp.
population by growing of marigold (Tagetes erecta L.).
Spacing is an important growth and yield contributing factor
which can be manipulated to maximize production from per
unit area. With the increase in weeds, the production of the
flower tends to decreases due to the competition between
the plants and weeds for light, space and nutrition which can
be overcome by providing optimum plant spacing.
Economic flower yield can be obtained when the plants are
planted at optimum planting distance of important crop of
the African marigold.

Materials and method

The present investigation was carried out on the “Effect of
different plant spacing and pinching on flowering and yield
of marigold (Tagetes erecta L.) cv. Pusa Narangi Gainda
during the year 2019-20 at Main Experiment Station,
Faculty of Agriculture Science and Technology, Integral
University, Lucknow (U.P.) in winter season.

Table 1: Details of field experiment

Experimental Design FRBD
Number of Replications 3
Number of Treatments 9
Plot size 20mx20m
Number of plants per plot 16
Total number of plants 162
Total number of plots 27

Cultivar

African Marigold (Pusa Narangi Gainda)

Place of Experiment

Horticulture Research Field

Total area of experimental plot 108 m?
| Treatment Details | Symbol used
Spacing
1. 50 x 40 cm S1
2. 50 x 50 cm S2
3. 50 x 60 cm S3
Pinching Levels
No pinching Po
Pinching @20 DAT (Single Pinching) P1
Pinching @30 DAT (Double Pinching) P2

Result and discussion

Days to first flowering

The mean value showing the influence of different spacing
and pinching treatments on the days taken to first flowering
are presented in Table 1. and illustrated in Fig 1. The data
showed that there was a significant difference in days to first
flowering due to plant spacing and pinching treatments. The
treatment combinations (SxP) were also found non-
significant. There was a significant difference in the days to
first flowering due to spacing. The maximum period (68.75
days) for first flowering was recorded under wider spacing
of 50x60 cm (S3) followed by S2 (50x50 cm) while
minimum period (58.98 days) for first flowering was
required under closer spacing of 50x30 cm (S1). It is evident
from the data that there was a significant difference in the
days taken to first flowering due to pinching. The total
period from transplanting to first flowering was
comparatively less (60.68 days) in pinching treatment PO
(no pinching). While, comparatively more (69.50 days)

period for first flowering was noted under P3 (pinching at
30 DAT) followed by P2 (pinching at 20 DAT). Similar
views have also been expressed by Srivastava et al., (2005)
(191 and Meena et al., (2015) B,

Flower diameter (cm.)

The data with respect to effect of different spacing and
pinching treatments on flower size recorded periodically
flowering are presented in Table 2. and illustrated in Fig 2.
from the data that the diameter of flower was found non-
significant under different spacing treatments. However,
pinching and the treatment combinations significantly
influenced the flower diameter. It was observed under
different pinching treatments that larger size of flower (6.85
cm) was recorded under P2 (pinching at 20 DAT) followed
by P3 (pinching at 30 DAT). Smaller size of flowers (6.05
cm) was observed under PO (no pinching). The treatments of
pinching P2 and P3 were at par. Ullah et al. (2019) ™I and
Nain et al. (2017) B1.

~ 414~


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com

Table 1 & 2: Days to first flowering and flower diameter (cm.) respectively.

Treatment | Days to first flowering Treatment | Flower diameter (cm)
Spacing Spacing
S1 58.98 S1 78.95
S2 65.13 S2 88.38
Ss 68.75 Ss 90.46
SE(m) 4.10 SE(m) 3.79
C.D 11.79 C.D 7.65
Pinching Pinching
Po 60.68 Po 80.00
P1 64.18 P1 85.66
P2 69.00 P2 91.28
SE(m) 3.27 SE(m) 3.99
C.D 9.42 C.D 11.47
Interaction effect Interaction effect

(S1Po) 59.83 (S1Po) 79.47
(S1P1) 61.58 (S1P1) 82.30
(S1P2) 63.99 (S1P2) 85.11
(S2Po) 62.90 (S2Po) 84.19
(S2P1) 64.65 (S2P1) 87.02
(S2P2) 67.06 (S2P2) 89.83
(SsPo) 64.71 (SsPo) 85.23
(SsP1) 66.46 (SsP1) 88.06
(SsP2) 68.87 (SsP2) 90.87
SE(m) 2.27 SE(m) 2.38
CD 4.99 CD 5.23
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Graph 1 & 2: Days to first flowering and flower diameter (cm.) respectively
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Weight of flower (g)

The data on weight of individual flower recorded after
picking of flowers are flowering are presented in Table 3. &
illustrated in Fig 3. the data that weight of individual flower
was significantly affected by the different spacing, pinching
and their combined effects. The maximum flower weight
(8.98 g) was recorded under Sz (50x60 cm) followed by S
(50x50 cm). While, the minimum flower weight (6.65 Q)
was observed under S; (50x40 c¢cm). This may be due to
favorable conditions, like availability of nutrients, sunlight
and soil moisture to individual plant at wider spacing, which
ultimately increased the weight of flowers. Singh et al.,
(2019) 1 also reported similar results.

Duration of flowering (days): The data pertaining to effect
of various plant spacing and pinching on duration of

https://www.biochemjournal.com

flowering are presented in flowering are presented in Table
4. & illustrated in Fig 4. The data showed that the duration
of flowering was significantly influenced by plant spacing
and pinching treatments. The long duration of flowering
recorded under wider spacing may be due to fact that wider
spacing provides a congenial growing condition like more
availability of nutrients, sun light and soil moisture to
individual plant, which increased the duration of flowering.
In case of different pinching treatments, the maximum
duration of flowering (91.28 days) was recorded under P3
(pinching at 30 DAT) followed by P2 (pinching at 20 DAT).
The minimum duration of flowering (80.00 days) was
recorded under Pg (no pinching). Similar result has also been
reported by Nain et al., (2017) 1.

Table 3. & 4: Weight of flower (gm.) and duration of flowering (days) respectively.

Treatment | Weight of flower (gm.) Treatment | Duration of flowering (days)
Spacing Spacing
So 6.05 So 6.65
S1 6.85 S1 8.00
S2 6.67 S2 8.98
SE(m) 0.41 SE(m) 0.27
C.D 1.18 C.D 1.12
Pinching Pinching
Po 5.98 Po 8.40
P1 9.55 P1 8.28
P2 7.24 P2 9.33
SE(m) 0.48 SE(m) 0.33
C.D 1.94 C.D 0.96
Interaction effect Interaction effect
(S1Po) 6.01 (S1Po) 7.52
(S1P1) 7.80 (S1P1) 7.46
(S1P2) 6.64 (S1P2) 7.99
(S2Po) 6.41 (S2Po) 8.20
(S2P1) 8.20 (S2P1) 8.14
(S2P2) 7.04 (S2P2) 8.66
(SsPo) 6.32 (SsPo) 8.69
(S3P1) 8.11 (S3P1) 8.63
(SsP2) 6.95 (SsP2) 9.15
SE(m) 0.27 SE(m) 0.18
C.D 0.82 C.D 0.57
= SPACING™PINCHING
12
10 -
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Graph 3 & 4: Weight of flower (gm.) and duration of flowering (days) respectively.

Number of flowers/plants

Data pertaining to effect of various spacing and pinching on
number of flowers per plant are presented in Table 5. &
Ilustrated in Fig 5. It is divided from the data that number
of flowers per plant was significantly influenced by plant
spacing and pinching treatments. The interaction effects
(SxP) were found non-significant. Maximum number of
flowers per plant (55.12) was obtained under S; (50x60 cm)
followed by S3; (50x50 cm), while, minimum number of
flowers per plant (33.15) was recorded under S; (50x40 cm).
The increase in number of flowers with wider spacing may
be due to production of a greater number of primary and
secondary branches per plant which ultimately produced a
greater number of flowers per plant. The present findings
are in accordance with the report of Singh et al., (2019) and
Yadav et al., (2004) [6. 11,

Flower yield per plant (kg)

The interaction effects between plant spacing and pinching
are presented in Table 6. & lllustrated in Fig 6. The
treatments were also found to be significant for this
attribute. Maximum flower yield per plant (0.37 kg) was
recorded in P,Si, which was followed by the treatment
combinations P;S; and PySz. Minimum flower yield per
plant (0.19 kg) was recorded in P,S,. Similar results were
also reported by Kundu et al., (2019) [,

Amongst the various pinching treatments, pinching at 30
DAT (P;) was found significantly superior in producing
higher flower yield per plant (0.24 kg) than the other
pinching treatments. Lowest flower yield per plant (0.19 kg)
was recorded under no pinching (Po). The treatments of
pinching P3; and P, were at par. Similar results were also
reported by Subedi et al., (2020) P,

Table 5 & 6: Flower per plant and flower yield per plant (gm.) respectively.

Treatment | No. Of flower per plant Treatment | Flower yield per plant (gm)
Spacing Spacing
So 33.15 So 39.80
S1 41.55 S1 51.47
S2 45.78 S2 51.76
SE(m) 4.46 SE(m) 2.98
C.D 12.83 C.D 0.28
Pinching Pinching
Po 35.34 Po 0.24
P1 42.05 P1 0.19
P2 46.00 P2 0.20
SE(m) 3.26 SE(m) 0.00
C.D 9.39 C.D 0.02
Interaction effect Interaction effect

(S1Po) 34.24 (S1Po) 41.77
(S1P1) 37.60 (S1P1) 45.06
(S1P2) 39.57 (S1P2) 47.56
(S2Po) 38.44 (S2Po) 47.04
(S2P1) 41.80 (S2P1) 64.23
(S2P2) 43.75 (S2P2) 53.40
(S3Po) 40.56 (S3Po) 47.75
(S3P1) 43.91 (S3P1) 51.04
(S3P2) 45.89 (S3P2) 51.88
SE(m) 2.39 SE(m) 5.01
CD 5.26 CD 0.15
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Graph 5 & 6: Flower per plant and flower yield per plant (gm) respectively.

Conclusion

The wider spacing of 50x60 cm was found to be superior for
the growth, yield and quality of marigold. The maximum
flower vyield per plant and enhanced flower quality of
marigold was observed under pinching at 30 days after
transplanting. It also resulted in ideal growth of the plants.
Highest flower yield per unit area was obtained under wider
spacing (50x50 cm) with a combination of pinching at 30
days after transplanting; it also proved to be economically
profitable in respect of ratio.
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