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ABSTRACT

The present investigation was carried out at Horticulture Demonstration Farm, Department of Horticulture,
SGT University, Gurugram (Haryana), India during the year 2020-21 with a view to optimize spacing and
pinching time in African marigold cultivar Pusa Narangi Gainda for achieving better growth, flowering
and seed yield. Experiment comprises of three levels of spacing (30 x 30 cm, 30 x 45 cm and 30 x 60 cm) and
two levels of pinching (no pinching, pinching at 30 DAT (Days After Transplanting) and pinching at 60
DAT) in nine treatment combinations. This experiment was conducted in a split plot design (Factorial)
replicated thrice. It was noted that wider spacing (30 x 60 cm) and pinching at 60 DAT had significant effect
on plant growth, flowering and seed yield. Wider spacing (30 x 60 cm) recorded maximum number of
branches (23.31), diameter of main stem (1.30 cm), number of flowers per plant (40.02), flower diameter
(9.58 cm), seed yield per plant (30.03 g), whereas, maximum plant height (49.53 cm) and earliest flowering
(59.54 days) was recorded in closer spacing (30 x 30 cm). Similarly, pinching at 60 DAT resulted in maximum
number of branches (21.17), diameter of main stem (1.23 cm), number of flowers per plant (73.53), flower
diameter (40.14 cm), seed yield per plant (28.93 g), whereas, no pinching recorded maximum plant height
(48.64 cm) and earliest flowering (69.79 days). Significant interaction between spacing and pinching recorded
maximum flower yield/ per plant (949.00 g), flower yield/ per plot (10.10 kg), seed yield/ per flower (0.844

g) and seed yield/ per plot (367.67 g) with wider spacing and pinching at 60 DAT
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Introduction

Marigold (Tagetes erecta L.) is one of the important
loose flower crops grown commercially in different
states of India especially in the plains. Marigold be-
longs to the family Asteraceae and used commer-
cially for making garlands, wreaths and in religious

offering. It is a short duration, hardy crop which
contains medicinal and nematocidal property. Be-
cause of its attractive flower colour, shape size, easy
transportation with good vase life, marigold attracts
the attention of flower growers and traders.

In India, the total area under marigold cultivation
is 66.13 thousand hectares with production of 603.18
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thousand MT (NHB, 2017). In Haryana, the area
under marigold cultivation is 5288.4 hectares with a
production of 71470.5 MT. The major district culti-
vating marigold are Gurugram, Sonipat, Rewari,
Kurukshetra, Mewat, Yamunanagar, Narnaul,
Palwal, etc (Hort Department GOH, 2018-19).
Successful commercial cultivation of marigold
depends on factors like variety, planting time, spac-
ing and cultural practices like pinching, weeding etc.
A wider spacing increases the photosynthetic area
and reduces the competition for nutrients (Chauhan
and Ambast, 2014), whereas, Pinching stimulates
early emergence of side branches which ultimately
produces more number of uniform good quality
flowers (Mohanty et al., 2015). The number of side
branches are directly positively correlated the yield
of flower in African marigold (Singh et al., 2019).
In India, maximum cultivated areas covered by
the traditional varieties which are genetically im-
pure and low yielders. Therefore, to cover more area
with high yielding variety like PusaNarangiGainda
there is a need to ensure the quality seed which is in
short supply due to lack of standardized seed pro-
duction practices. Thus, the present investigation
efforts have been made to standardize the spacing,
time of pinching and their interaction effect to im-
prove the availability of quality flower and seed.

Materials and Methods

The present research experiment was conducted at
the Horticultural Demonstration Farm, Department
of Horticulture, SGT University, Gurugram
(Haryana) During the year 2020-21. The experimen-
tal site situated at latitude of 28°47"N and longitude
76°16"E and at an altitude of 217 m above mean sea
level. It has semi-arid climate with high variation
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between summer and winter temperatures and pre-
cipitation. The seed of marigold variety Pusa
Narangi Gainda was procured from Seed Produc-
tion Unit, IARI, New Delhi and seedlings were
grown on the raised seed beds in the nursery. One
month old seedlings of 4-6 leaf stage transplanted on
with three different spacing, i.e. 30 cm x 30 cm (S,),
30 cm x 45 cm (S,), 30 cm x 60 cm (S,) in main plot.
The pinching operation was practiced in sub-plot
with three different ways, i.e. no pinching (P,),
pinching at 30 DAT (Days After Transplanting) (P,)
and double pinching at 60 DAT (P,). The split plot
design was followed with three replications. The
observations are recorded for vegetative growth,
flowering and seed traits, viz. plant height at matu-
rity (cm), number of the branches, diameter of main
stem (cm), days to first flowering, number of flower
per plant, flower diameter, flower yield per plant
(g), flower yield per plot (kg) seed yield per flower
(g), seed yield per plant (g), seed yield per plot (g)
were recorded on 10 randomly selected plants from
each plot. Data was subjected to analysis of variance
(ANOVA) to determine significant differences and
comparison of mean at a significant level of 5 %.

Results and Discussion

Growth traits

Perusal of data (Table 1) showed that all growth
parameters were significantly affected by different
spacing and pinching treatments, whereas, the inter-
action among pinching and spacing was found non-
significant for all. The plant height increased signifi-
cantly with every decrease in level of spacing. The
maximum plant height (49.53 cm) was recorded
under close spacing (S,) followed by S, (45.72 cm)
and S, (42.78 cm). The increase in plant height with

Table 1. Effect of spacing and pinching on growth traits in African marigold (Tagetes erecta) cv. Pusa Narangi Gainda

Spacing (S) Plant height at Maturity (cm) Number of Branches Diameter of main stem (cm)
P, P, P, Mean P, p, P, Mean P, P, P, Mean

S, 30x30 cm 5240 49.77 4643 4953 13.00 14.00 1533 14.11 1.04 1.08 1.11 1.08

S, 30x45 cm 4797 4593 4326 4572 1933 21.00 23.00 21.11 1.15 1.21 1.26 1.21

S, 30x60 cm 4557 4227 40,50 4278 21.33 2343 2517 2331 1.28 1.29 1.32 1.30

Mean 48.64 4599  43.40 17.89 1948 21.17 1.16 1.19 1.23

CD (P=0.05)

Spacing (S) 2.63 1.53 0.22

Pinching (P) 2.63 1.53 0.22

SxP N/A N/A N/A

*S,-30 cm x 30 cm, S-30 cm x 45 cm, S.-30 cm x 60 cm, **P - No pinching, P,-Pinching at 30 DAT, P,-Pinching at 60 DAT
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double pinching (P,) has taken maximum (94.85)
days for first flowering followed by P, (77.12) and P,
(71.35). The pinching has significantly delayed the
days to first flowering and it is due to the induction
of vegetative phase after the break of apical domi-
nance and the finding corroborated well with the
previous observations of Rathore (2007).

The wider spacing (S,) has given significantly
highest number of flowers per plant (40.02),
whereas, lowest recorded under S, (32.76) which
had attributed to the higher number of branches per
plant and better growth and less competition for
water, nutrients and light under wider spacing. The
maximum (40.14) number of flowers per plants was
recorded in double pinching at 60 DAT (P3) fol-
lowed by P, (37.44) and P, (33.58) which was due to
the more number of branches per plant and the re-
sult of this investigation is in agreement with Bhat
and Shephered (2007) and Nain et al. (2017).

Maximum flower diameter (9.58 cm) was re-
corded at wider spacing (S,) and the minimum (7.21
cm) was recorded under closer spacing (S,). Simi-
larly, P3 produced significantly higher flower diam-
eter (8.93 cm) as compared to P, (8.51 cm) and P,
(8.04 cm) and are in accordance with the reports of
Yadav et al. (2004).

Similarly, maximum value for flower yield per
plant (862.56 g) and flower yield per plot (8.99 kg)
was obtained with wider spacing (S,), whereas, the
minimum value for flower yield per plant (569.00 g)
and flower yield per plot (5.71 kg) was obtained
under closer spacing (S,). This increase in flower
yield per plant and per plot under wider spacing
might be attributed to less competition for food and
water among the plants and are in accordance with
the reports of Chauhan and Ambast (2014) in Afri-
can marigold. Between pinching, maximum value
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for flower yield per plant (814.22 g) and flower yield
per plot (8.39 kg) was obtained from double pinch-
ing at 60 DAT (P,), while, minimum value for flower
yield per plant (615.45 g) and flower yield per plot
(6.28 kg) was obtained under no pinching treatment
(P,). Maximum flower yield per plant (949.00 g) and
flower yield per plot (10.10 kg) was observed in
plants planted at wider spacing (S,) with double
pinching at 60 DAT (P,), whereas, the minimum
flower yield per plant (494.33 g) and flower yield
per plot (5.03 kg) was recorded at closer spacing (S,)
with no pinching treatment (P,).

Seed traits

Data presented (Table 3) showed that all seed yield
traits of marigold cv. Pusa Narangi Gainda were sig-
nificantly influenced by different spacing and pinch-
ing treatments. The interaction effect between vari-
ous spacing and pinching treatments was found sig-
nificant for all seed traits except seed yield/ per
plant. The wider spacing (S,) produced significantly
higher seed yield per flower, per seed yield per
plant and seed yield per ploti.e., 0.754 g, 30.03 g and
334.22 g, respectively as compared to closer spacing
(S, i.e., 0.540 g, 17.43 g and 193.56 g, respectively.
The pinching at 60 DAT (S,) had given maximum
seed yield per flower, per seed yield per plant and
per seed yield per ploti.e., 0.730 g, 28.93 g and 315
g, respectively as compared to closer spacing (S,) i.e.,
0.573 g,19.73 g and 224.67 g, respectively. The inter-
action between spacing and pinching were recorded
for seed yield per flower and seed yield per plot.
Maximum seed yield per flower (0.844 g) and per
seed yield per plot (367.67 g) was recorded in plants
planted at wider spacing (S,) with double pinching
at 60 DAT (P,). Whereas, the minimum seed yield
per flower (0.482 g) and seed yield per plot (141.67

Table 3. Effect of spacing and pinching on seed traits in African marigold (Tagetes erecta) cv. PusaNarangiGainda

Spacing (S) Seed Yield /Flower (g) Seed Yield /Plant (g) Seed Yield/Plot (g)

P, P, P, Mean P, P, P, Mean P, P, P, Mean
S, 30x30 cm 0.482 0530 0.607 0540 1347 1760 2123 1743 141.67 181.67 257.33 193.56
S, 30x45 cm 0577 0.608 0.740 0.641 2040 23.63 3050 24.84 225.00 284.33 320.00 276.45
S, 30x60cm 0.661 0.756 0.844 0.754 25.33 29.70 35.07 30.03 307.33 327.67 367.67 334.22
Mean 0.573 0.631 0.730 19.73  23.64 2893 224.67 264.56 315.00
CD (P=0.05)
Spacing (S) 0.017 1.278 10.27
Pinching (P) 0.017 1.278 10.27
SxP 0.029 N/A 17.79

*S,-30 cm x 30 cm, S,-30 cm x 45 cm, S5,-30 cm x 60 cm, **P,- No pinching, P, -Pinching at 30 DAT, P,-Pinching at 60 DAT
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Table 4. Returns from African marigold (Tagetes erecta) cv. Pusa Narangi Gainda cultivation (Rs./ha)

Treatment Yield Total cost Gross return Net Net Benefit
combinations (kg/ha) return Cost Ratio
S,P, 6313 47100 157813 110713 2.35
S,P, 5700 47221 142500 95279 2.02
S,P, 5456 47555 136406 88851 1.87
S,P, 4831 47900 120781 72881 1.52
S,p, 4769 48873 119219 70346 1.44
SP, 3956 48965 98906 49941 1.02
S,P, 3794 49111 94844 45733 0.93
SP, 3606 49370 90156 40786 0.83
SP, 3144 50139 78594 28455 0.57
*Market sale rate of marigold- Rs. 25/kg.

g) was recorded at closer spacing (S,) withno pinch- ~ References
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