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Abstract: Present investigation entitled “Response of foliar application of plant growth regulators on growth, yield attributes
and yield of coriander (Coriandrum sativum L.) in Chhattisgarh plain” was conducted during rabi season 2023-24 at
Horticulture Research Cum Instructional Farm, Barrister Thakur Chhedilal College of Agriculture and Research Station,
Bilaspur (C.G.). The experiment were laid out in a RBD replicated thrice with three different plant growth regulators with
different levels including GA; @ 50, 75 and 100 ppm, NAA @ 50, 75 and 100 ppm and Cycocel @ 100, 150 and 200 ppm
as foliar application at pre flowering stage (30 DAS) and pre seed setting stage (50 DAS) and control plot. The results
showed that the application of GA; @ 50 ppm (T,) gave maximum plant height (cm), maximum number of branches plant™.
Among the yield and yield attributing characters such as plant height (cm), number of umbelsplant™®, number of umbellate
umbel ™, number of seeds umbel?, test weight of seed and seed yield (q hal) were maximum with GA; @ 50 ppm (T5).
Economics study of coriander seed production showed that maximum gross return (118575.23  ha'%), net return (92200.23 ¥
ha') and benefit: cost ratio (3.50) were found with GA; @ 50 ppm (T,), followed by GA; @ 50 ppm (T3).
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INTRODUCTION

oriander (Coriandrum sativum L.) popularly

known in hindi as “Dhania’’ is one of most
important seed spices known to mankind and is
acclaimed throughout the globe for its enormous
uses for seeds as well as for leaf purpose
(Amrutavalli et al., 1979). It is originated in the
Mediterranean region and belongs to the family
Umbelliferae. It is a thin-stemmed, small bushy
herb, having many branches and grows to about 25
to 50 cm tall, with alternate and compound leaves
getting highly segmented and linear as they reach
upper extremities. Inflorescence of coriander is a
compound umbel and usually comprises about five
smaller umbellets. The fruits are globular, yellow
brown towards maturity and are 3 to 4 mm in
diameter. The fruits consist of two halves, the
single seeded mericarps. Besides being used as
spice it has several medicinal values and recently
gaining popularity as an important value added
export item in the global market. It remains to be
one of the most important seed spice as regards to
export and foreign exchange earnings in India
(Haokip et al., 2016). Grown to a large amount in
England and the USA, coriander is also widely
grown in Argentina, India, Morocco, Romania,
Russia, Spain, Yugoslavia, France, Italy, Holland,
Burma, Afghanistan, Pakistan, Turkey, Mexico,
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Canada and Bulgaria. It is grown in every state in
India. Coriander is grown on 631698 hectares in
India (Anonymous, 2019), yielding 800742 MT of
total output. When it comes to coriander production
and area, Rajasthan leads the pack, followed by
Andhra Pradesh, Tamil Nadu, Madhya Pradesh and
Karnataka. With a yearly production of 23501 MT,
dry coriander spans an area of 8048 acres in
Chhattisgarh. (Anonymous, 2020) India is the
world's largest producer of coriander, accounting
for around 80% of global production, with
Morocco coming in second at 5%, Bulgaria at 4%,
Romania at 3%, Canada (4%), China (2%) and
Syria (2%) (Singh et al., 2017). India is a largest
consumer and exporter of coriander in the world .In
India the major coriander growing states are
Madhya Pradesh (56.33%), Gujarat (18.43%),
Rajasthan (12.75%), Assam (4.69%), West Bengal
(1.70%), Odisha (1.55%), Andhra Pradesh (0.08%)
(Spice Board India, Ministry of Commerce and
Industry, 2019-2020). In India total area under
coriander cultivation is 6,62,000 ha with the
production of 832000 MT. The average
productivity of coriander in India is around 1.26
metric  tones ha® (Anonymous, 2019). In
Chhattisgarh state total production of coriander is
66,299 MT from 14,988 ha area with average
productivity of 4.42 metric tonnes. In Bilaspur total
area under coriander seed cultivation is 1255 ha
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with the production of 377 MT and the average
productivity is 030 MT (Directorate of
Horticulture, Government of Chhattisgarh, Raipur
2020-21). Coriander is grown as a cool season crop
for commercial seed production in Chhattisgarh,
however the average productivity is significantly
lower than in other states that produce coriander.
Coriander is primarily farmed on marginal terrain
in India. This undoubtedly affects the crop's
quality, yield and growth. Since plant growth
regulators have a quicker impact on crop
development programmes and require less time to
implement, they might be the best solution for
addressing the issue and increasing production and
productivity. It has been found that gibberellic acid
(GA3) promotes fruit setting and growth, flowering,
and elongation of the stemand internodes. It is also
known that naphthalene acetic acid (NAA)
increases physiological efficiency, which enhances
plants' capacity for photosynthetic processes. Plant
growth regulators also improve output and growth
while lowering manufacturing costs. PGR efficacy
is contingent upon several aspects, such as
concentration, mode of application and timing of
administration. Applying NAA topically on leaves
has been demonstrated to boost photosynthetic
capacity and other physiological efficiencies in
plants, as well as to increase yield and growth in a
number of agricultural and vegetable crops without
appreciably raising production costs (Sumeriya et
al., 2000).

MATERIALS AND METHODS

During the rabi season of 2023-24, the experiment
was carried out at the Horticulture Research Cum
Instructional Farm, Barrister Thakur Chhedilal
College of Agriculture and Research Bilaspur
(C.G). The location of the Bilaspur district is
latitude 22.09°N and longitude 82.15°E. This area
is classified as India's Eastern Plateau and Hill
Region (Agro-climatic zone WII). The state of
Chhattisgarh is divided into three agro-climatic
zones; Bilaspur is located in the state's plains zone.
Ten treatments and three replications were included
in the Randomised Block Design (RBD) trial setup.
The treatments were distributed across the plots at
random. Several growth regulators, specifically
GA3, NAA and Cycocel, in the Chhattisgarh Sri
Chandrahasini Dhania-2 coriander variety as the
experimental material for this study. plant growth
regulators, including GA3 (50, 75 and 100 ppm),
NAA (50, 75 and 100 ppm), Cycocel (100, 150,
200 ppm) and one control plot. As required, the
prescribed package of practices for coriander was
followed, along with the application of the
treatments as foliar spray at 30 and 50 DAT. Every
conventional packaging and procedure was adhered
to. The plant was transplanted in rows of 60 cmand
each plant received 45 cm a full dose of RDF

(80:60:40 kg NPK ha™) inorganic fertilizers. The
basal dose should consist of the entire full amount
of P and K and half of N. You can use Reaming N
a month after sowing. On the coriander's growth
and yield parameter, observations were made. The
plant height (cm), number of primary branches
plant™, and days till 50% flowering are the growth
factors. Following harvest, the economics of crop
cultivation were documented along with the yield
and yield features, such as the number of umbel
plant™, number of umbellate umbel™, number of
seeds umbel ™, test weight (g) and seed yield (q ha”
1. The study of Variance (ANOVA) approach was
used to do a statistical study of the data.

RESULTS AND DISCUSSIONS

In the present study, plant growth regulators had
shown significant effect on plant height at 30, 60,
90 DAS and at harvest, number of branches plant™
at 30, 60, 90 DAS and at harvest, number of
umbels plant®, number of umbellate umbel™,
number of seeds umbel™, test weight of seeds and
seed yield (q ha™) of coriander. In the study, the
application of GA3z @ 50 ppm (T,) resulted in the
maximum plant height (cm) of coriander plants
across all growth stages. This was closely followed
by the application of GAz; @ 75 ppm (T3). In
contrast, the control plot (T,), which did not receive
any GAj3 treatment, exhibited the lowest plant
height. These results are in conformity with the
findings of Verma and Sen (2008) and Yugandhar
et al. (2014).

The use of plant growth regulators had a significant
impact on the number of branches plant™ at all
growth stages of the coriander plant. The highest
number of branches plant™ was observed with the
application of GA3; @ 50 ppm (T,), followed by
GA3 @ 75 ppm (T3). In contrast, the control plot
(T1), which did not receive any plant growth
regulators, recorded the lowest number of primary
branches plant™. The results are in conformation
with Singh et al. (2012) and Haokip et al. (2016).
Plant growth regulators significantly influenced the
time taken to reach 50% flowering in coriander
plants. The application of GA; @ 50 ppm (T,)
significantly improved various yield and vyield-
attributing characters in coriander plants. This
includes the number of umbels plant™, number of
umbellate umbel™, number of seeds umbel™, test
weight of seed and seed yield (q ha™). These
improvements were similar to those observed with
the application of GA3; @ 75 ppm (T3). In contrast,
the control plot (T,) recorded the minimum values
for these yield parameters. The above results are in
accordance with the findings of Singh et al. (2012)
and Haokip et al. (2016).

Economics

Among the treatments, GA3; @ 50 ppm (T;) was the
most effective in increasing seed yield and yield
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attributes in coriander plants, followed by GA; @ ratio, the application of GA; @ 50 ppm (T,) proved
75 ppm (T3). From an economic perspective, to be more economical compared to other
including gross return, net return and benefit-cost treatments.

Table 1. Effect of plant growth regulators on plant height (cm) and number of primary branches plant™ of
coriander at 30, 60, 90 DAS and at harvest.

Treatments Plant height (cm) Number of primary branches plant™
30 DAS | 60 DAS | 90 DAS | At harwvest | 30 DAS | 60 DAS | 90 DAS | At harvest

T,- Control 10.47 35.88 67.83 72.23 3.98 401 5.03 5.96
T,- GA3 @ 50 ppm 11.25 66.61 108.96 116.37 4.49 8.26 9.22 10.34
Ts- GA3 @ 75 ppm 11.17 63.07 101.23 110.60 4.45 8.04 8.96 10.22
T4 GA3 @ 100 ppm 11.13 57.26 91.84 100.04 441 6.61 7.52 8.64
Ts- NAA @ 50 ppm 11.07 43.31 84.78 92.96 4.06 4,72 5.62 6.72
Te- NAA @ 75 ppm 11.02 51.48 86.12 95.67 4.15 4.85 5.73 6.84
T,- NAA @ 100 ppm 10.92 53.45 88.91 97.23 4.32 4.92 5.88 6.92
Tg- Cycocel @ 100 ppm 10.84 43.31 75.25 82.12 4.36 6.52 7.46 8.54
To- Cycocel @ 150 ppm 10.72 41.28 73.12 79.95 4.35 6.45 7.38 8.47
T1o- Cycocel @ 200 ppm 10.56 39.54 71.45 77.12 4.24 6.38 7.31 8.38
SEm () 0.48 1.89 3.11 3.51 0.18 0.46 0.47 0.48
CD (5%) NS 5.61 9.24 10.42 NS 1.38 141 1.42

Table 2. Effect of plant growth regulators on seed yield (q ha™), test weight (g), number of umbel plant™,
number of seeds umbel™ and number of umbellate umbel™ of coriander.

Treatments Seedyield | Testweight Number of Number of seeds Number of
(q hal) (9) umbel plant® umbel™ umbellate umbel ™
T,- Control 6.68 7.81 23.56 26.85 5.15
T,- GA3 @ 50 ppm 11.86 9.92 43.34 4412 6.42
Ts- GA3 @ 75 ppm 11.51 9.81 41.23 42.05 6.24
T,- GA3 @ 100 ppm 10.11 9.13 36.12 38.01 6.02
Ts- NAA @ 50 ppm 9.54 8.85 32.04 35.12 5.78
Te- NAA @ 75 ppm 9.73 8.94 33.98 36.31 5.85
T,- NAA @ 100 ppm 9.91 9.04 34.87 37.32 5.92
Tg- Cycocel @ 100 ppm 8.13 8.16 27.24 30.56 5.52
To- Cycocel @ 150 ppm 8.03 8.05 26.45 29.13 5.43
T1o- Cycocel @ 200 ppm 7.84 7.94 25.45 28.54 5.32
SEm (1) 0.47 0.21 161 1.33 0.07
CD (5%) 1.40 0.63 4.79 3.96 0.21
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Fig. 1: Effect of plant growth regulators on number of umbel plant™, number of seeds umbel™ and number of

umbellate umbel™ of coriander.
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Fig. 2: Effect of plant growth regulators on seed yield of coriander.

Table 3. Effect of plant growth regulators on economics of coriander cultivation.

Treatments

Cost of cultivation (X ha') | Gross return % ha') | Netreturn Z hal) | B:C ratio
T1- Control 24154 53440.00 29286.00 1.21
T2- GA3 @ 50 ppm 26375 94860.19 68485.19 2.60
T3- GA3 @ 75 ppm 26737 92065.23 65328.23 244
T4- GA3 @ 100 ppm 27100 80889.90 53789.90 1.98
T5- NAA @ 50 ppm 26300 76327.33 50027.33 1.90
T6- NAA @ 75 ppm 26625 77833.33 51208.33 1.92
T7- NAA @ 100 ppm 26950 79273.83 52323.83 1.94
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T8- Cycocel @ 100 ppm 25801 65039.99 39238.99 152
T9- Cycocel @ 150 ppm 25876 64240.00 38364.00 1.48
;;r?]' Cycocel @ 200 25952 62720.00 36768.00 1.42

B (Cost of cultivation (2 ha™) ™ Grossreturn (2 ha™) ® Net return (2 ha™)
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Fig. 3: Effect of plant growth regulators on cost of cultivation, gross return and net return of coriander
cultivation.

CONCLUSION

The results from the field experiment reveal that
higher concentrations of GA; @ 50 ppm (T,) and
GA3z; @ 75 ppm (T3) significantly increased the
growth and seed yield of coriander. Economic
analysis shows that the highest benefit-cost ratio
was recorded with GA3; @ 50 ppm (T,). However,
these results are based on a single season
experiment and may need to be repeated with
variable concentrations of plant growth regulators
(PGRs) and different coriander varieties to confirm
the findings.
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