J:" PLANT SCIENCE TODAY
o
4

10T,

RESEARCH ARTICLE

Effect of different orgopriming and foliar spraying treatments
on seed yield and its components of coriander
(Coriandrum sativum L.)

eISSN 2348-1900

Vol x(x): xx-xx
https://doi.org/10.14719/pst.6447

D B Kothadiya'’, C A Babariya?, D B Bheda?, R B Mori' & J R Sondarva'

!Department of Seed Science and Technology, College of Agriculture, Junagadh Agricultural University, Junagadh 362 001, Gujarat, India
2Department of Genetics and Plant Breeding, College of Agriculture, Junagadh Agricultural University, Junagadh 362 001, Gujarat, India

*Correspondence email - kothadiyadharmil96@gmail.com

Received: 01 December 2024; Accepted: 12 March 2025; Available online: Version 1.0: 29 April 2025

Cite this article: Kothadiya DB, Babariya CA, Bheda DB, Mori RB, Sondarva JR. Effect of different orgopriming and foliar spraying treatments on seed
yield and its components of coriander (Coriandrum sativum L.) . Plant Science Today (Early Access). https:/doi.org/10.14719/pst.6447

Abstract

Coriander is one of the most essential spices in India. Coriander's extended germination period often delays crop establishment. The
largest coriander-producing country, India must explore innovative agronomic practices to accelerate early growth and enhance
overall productivity. So, a field experiment was conducted at Sagdividi Farm, Department of Seed Science and Technology, Junagadh
Agricultural University, Junagadh, during the Rabi season of 2023-24 to evaluate the effects of orgopriming and foliar spray treatments
on the growth and yield attributes of coriander variety Gujarat Coriander-3 (GC-3). The experiment was designed in a factorial
randomized block design (FRBD), comprising six priming agents with control and three foliar spray treatments with a control, applied
at 35 and 55 DAS (days after sowing). The results indicated that orgopriming with tender coconut water significantly increased field
emergence by 25.37 %, plant height by 19.62 %, number of umbels per plant by 23.99 %, number of umbellate per umbel by 21.04 %,
number of seeds per umbellate by 25.06 %, number of seeds per umbel by 19.58 %, 1000 seed weight by 12.04 %, seed yield per plant
by 15.13 % and reduced number of days to 50 % flowering by 12.38 % as compared to control. Foliar spraying with Jivamrut (10 %)
significantly increased plant height by 5.80 %, number of umbels per plant by 8.98 %, number of umbellates per umbel by 8.75 %,
number of seeds per umbellate by 19.38 %, number of seeds per umbel by 12.02 %, 1000-seed weight by 8.57 % and seed yield per
plant by 9.42 % compared to the control. The interaction of Bijamrut (10 %) priming and Jivamrut (10 %) foliar spraying produced the
highest plant height with an increase of 40.48 % compared to control. Therefore, priming coriander seeds with tender coconut water
and foliar application of Jivamrut (10 %) can enhance seed yield and its related traits.
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Introduction

India is known as a land of spices, where these plant-derived
ingredients add rich flavours to food, making every meal a
delightful experience, from the famous masala tea to various
gravies and curries. Among these, coriander stands out as an
essential spice, valued for its distinct aromatic flavour,
versatile use in both fresh and dried forms and its ability to
balance and enhance the taste of Indian curries, chutneys
and dals while also holding significance in Ayurvedic cooking
for its digestive and health benefits (1). Coriander
(Coriandrum sativum L.), having a chromosome number of 2n
=2x =22, belongs to the Apiaceae (Umbelliferae) family and is
commonly referred to as "Dhania". Coriander's characteristic
aroma and flavour are attributed to its essential oil
component, "linalool" (2). Globally, India leads in coriander
production, consumption and export. Around 80 % of global
coriander production originates in India. (3).

Coriander seeds often encounter challenges in
germination, as even after splitting, they require a relatively
long time to germinate. Although germination occurs, uneven
emergence in the field is commonly observed due to
variations in seed vigour. Seed priming has the potential to
address these germination and vigour issues. Orgopriming
involves soaking seeds in solutions of organic substances
individually or in combination (4). The application of
nutrients through soil and foliar sprays is recognized as an
efficient and cost-effective method to meet the nutrient
demands of crops at critical growth stages (5). Foliar
application of organic nutrients involves supplying essential
plant hormones and nutrients in liquid form through aerial
parts of the plant, such as leaves, stems and other sites.
Organic inputs, being nutrient-rich, improve the physical and
chemical properties of the soil, ultimately contributing to
increased seed yield (6).
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Coriander's extended germination period often delays
crop establishment. So, exploring practices that can
accelerate early growth and enhance overall productivity is
necessary. Excessive use of chemical inputs in agriculture has
led to soil degradation, reduced microbial diversity and long-
term fertility loss, necessitating a shift towards sustainable
organic practices (7). The emerging era of natural and organic
farming promotes soil health, enhances nutrient cycling and
reduces environmental pollution, ensuring long-term
agricultural sustainability (8). The reason behind selecting
organic compounds as priming agents is that they leverage
natural bioactive compounds - such as growth hormones,
vitamins and amino acids found in substances like tender
coconut water - to enhance seed germination and seedling
vigour in an eco-friendly manner while avoiding the potential
environmental hazards, chemical residues and dependency
on synthetic inputs associated with chemical priming agents.
The orgoprimers (9) and foliar treatments were selected due
to their higher nutrient composition, presence of various
vitamins, phytohormones, necessary micro-organisms and
disease-resistance properties. Keeping these aspects in view,
the present investigation was undertaken to enhance the
seed yield attributes of coriander seed.

Materials and Methods

Geographically, Junagadh (Gujarat - India) is situated at 21.5°
N latitude and 70.5° E longitude with an altitude of 60 meters
above mean sea level on the western side at the foothill of
mountain Girnar Sierra. The average minimum and maximum
temperature ranges between 19.8°C and 33.06°C,
respectively. Soils are medium black, having an average
depth of 45 cm. So far, the NPK status is concerned and the
soil contains low to medium Nitrogen and Phosphorus and
medium to high Potash. The pH of soils is 7.5 to 8.0 and the EC
value is around 0.35 ds/m.

Genetically pure seeds of Gujarat Coriander-3 (GC-3)
were obtained from the Research Scientist (G&O), Vegetable
Research  Station, Junagadh Agricultural University,
Junagadh. This experiment was conducted during Rabi 2023
-24 at Sagdividi Farm, Department of Seed Science and
Technology, Junagadh Agricultural University, Junagadh. Six
different priming agents along with control were used for
orgopriming viz.,, Po: Control (untreated dry seeds), Pi:
Panchagavya - 6 %, P,: Bijamrut - 10 %, Ps: Jivamrut - 10 %, Pa:
Cow urine - 3 %, Ps: Trichoderma harzianum - 4 %, Ps: Tender
coconut water. Different foliar spraying treatments (Fo: No
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spray, Fi: Cow urine - 50 %, F,: Jivamrut - 10 %, F3: Buttermilk)
were also evaluated as the second factor. The experiment
was conducted with three replications at 30 x 15 cm spacing,
with a gross plot size of 25 x 22.4 m? and a net plot size
of 18 x 16.8 m2 The preparation of different orgopriming
agents and their nutrient content is mentioned below. Seeds
were soaked in different priming solutions for eight hours at
room temperature. Afterwards, the seeds were removed from
the solutions and dried in the shade at room temperature
until they returned to their original moisture content. The
sowing of seeds was done on 18" November, 2023. Foliar
spraying was done twice, each at 35 and 55 days after sowing.

Preparation of orgopriming agents
Panchagavya

Mix cow dung (7 kg) and cow ghee (1 kg) thoroughly in the
morning and evening and keep it for 3 days. After 3 days, mix
cow urine (10 L) and water (10 L) and keep it for 15 days, with
regular mixing, in the morning and evening. After 15 days, mix
cow milk (3 L), cow curd (2 L), tender coconut water (3 L),
jaggery (3 kg), well-ripened bananas (12 nos.) and
Panchagavya will be ready after 30 days (Table 1).

Bijamrut

Take 5 kg of cow dung in a cloth and bind it using tape. Hang
the cloth in 20 L water for up to 12 hours. Simultaneously, 1 L
water and 50 g lime should be added to keep it stable
overnight. Next morning, continuously squeeze the bundle in
the water thrice so that all the essence of cow dung is mixed
in the water. Add a handful of soil, approximately 1 kg, to the
water solution and stir well. Add 5 L cow urine to the solution
and limewater and stir it well (Table 1).

Jivamrut

Add 100 L of water in a barrel, 10 kg of cow dung and 10 L of
cow urine. Mix well with the help of a wooden stick and add 2
kg of jaggery and 2 kg of gram or pulse flour. Mix this solution
well with a wooden stick. Shake the solution regularly, three
times a day. Keep this solution for fermentation for 5 to 7 days
and Jivamrut will be ready (Table 1).

Nutrient content of different orgopriming agents

Tender coconut water contains: protein: 0.72 g/100 g,
carbohydrates: 3.71 g/100 g, total sugar: 5.23 g/100 g,
calcium: 24 mg/100 g, magnesium: 25 mg/100 g, phosphorus:
20 mg/100 g, potassium: 250 mg/100 g, sodium: 105 mg/100
g, auxin: 150.6 nM, cytokinins: 186.12 nM, Gibberellins: 54.5
nM and abscisic acid: 65.5 nM (10).

Table 1. Nutrient content and microbial load of Panchagavya, Bijamrut, Jivamrut and cow urine (11, 12)

Component Panchagavya Bijamrut Jivamrut Cow urine
Total N 0.1% 4.0% 770 ppm 1.1%
Total P 175.4 ppm 155.3 ppm 166 ppm 0.22%
Total K 194.1 ppm 252 ppm 126 ppm 1.04 %
Total Zn 1.27 ppm 2.96 ppm 4.29 ppm

Total Cu 0.83 ppm 0.52 ppm 1.58 ppm

Total Fe 29.71ppm 15.35 ppm 282 ppm

Total Mn 1.81 ppm 3.32 ppm 10.7 ppm -
Bacteria 26.1 % 10° cfu/mL 15.4 x 10° cfu/mL 20.4 x 10* cfu/mL 51.3 x 10° cfu/mL
Fungi 18.0 x 103 cfu/mL 10.5 x 103 cfu/mL 13.8 x 103 cfu/mL -

4.2 x 10% cfu/mL
5.7 %102 cfu/mL
2.7x10? cfu/mL

Actinomycetes
P solubilizers
Free-living N:fixers

6.8 x 103 cfu/mL
2.7 % 10% cfu/mL
3.1x10% cfu/mL

3.6 x 103 cfu/mL
4.5x 102 cfu/mL
5.0 x 102 cfu/mL

2 x 105 cfu/mL
22 % 10° cfu/mL
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The following parameters were recorded for the study: field
emergence (%), days to 50 % flowering, plant height (cm),
number of umbels per plant, number of umbellates per
umbel, number of seeds per umbellate, number of seeds per
umbel, 1000 seed weight (g) and seed yield per plant (g).
Five selected plants were tagged from each replication
treatment for recording observations. The mean of five
plants for each character was used for statistical analysis.
Observations were recorded at the maturity stage of plant
growth on all the quantitative characters. The experimental
data was analyzed statistically by adopting a randomized
block design described per the standard methods for field
emergence. A randomized block design (Factorial) ANOVA
was used to assess treatment effects.

Results and Discussion

The results of different parameters are given in Table 2-10.
Irrespective of foliar spraying, there was a significant
difference among priming treatments for all the characters
studied. Seeds primed with tender coconut water (Pe)
recorded significantly higher field emergence (82.33 %, a
25.37 % increase), plant height (76.39 cm, a 19.62 % increase),
number of umbels per plant (20.88, a 23.99 % increase),
number of umbellates per umbel (8.17, a 21.04 % increase),
number of seeds per umbellate (10.68, a 25.06 % increase),
number of seeds per umbel (61.44, a 19.58 % increase), 1000
seed weight (12.56 g, a 12.04 % increase) and seed yield per
plant (12.48 g, a 15.13 % increase), while also reducing the
number of days to 50 % flowering (50.50) by 12.38 %
compared to the control. Bjjamrut showed at par effect (19.28
%, 17.08 %, 19.54 %, 19.26 %, 21.66 %, 16.00 %, 9.19 % and
11.72 % increase respectively) compared to control. Control
seeds showed the lowest result for all the above-mentioned
characters.

Table 2. Effect of orgopriming on field emergence (%) of coriander

Treatments Field emergence (%)
Po 65.67
P1 73.67
P2 78.33
Ps 72.67
P4 74.00
Ps 68.33
Ps 82.33
S.Em. * 4.64
C.D.at5% 13.64
C.V.% 4.13

Table 3. Effect of orgopriming, foliar spraying and their interaction
on days to 50 % flowering of coriander

Table 4. Effect of orgopriming, foliar spraying and their interaction
on plant height of coriander

Characters

Plant height

(cm)
Factor Fo F. F, F3 Mean (P)
Po 5764 6662 6531 6587  63.86
P, 6794  67.50 7694 6859 7024
P, 7576 7608  80.97 6627 74717
Ps 68.11 6933 6554  69.93 6823
Pa 68.57 6825 7533  67.45  69.90
Ps 6840 6793 6541 6912  67.71
Ps 7234 7848 7105  T1.67 7639
Mean(F) 6839  70.60 7236 69.27 7045

s.em.x C©0at5  gp CV. %

P 137 3.88 6.44
F 1.03 2.93 S.E. 6.73
PxF 2.74 7.76 0.70

Table 5. Effect of orgopriming, foliar spraying and their interaction
on number of umbels per plant of coriander

Characters Number of umbels per plant

Mean
Factor Fo F1 F2 F3 (P)
Po 16.07 16.87 17.80 16.63 16.84
P: 18.60 19.10 20.17 18.90 19.19
P, 19.53 19.93 21.00 20.03 20.13
P3 17.67 18.20 19.27 17.93 18.27
P4 18.03 18.70 19.53 18.50 18.69
Ps 17.17 17.77 1893 17.70 17.89
Ps 20.07 21.00 21.80 20.67 20.88
Mean (F) 18.16 18.80 19.79 18.62 18.91

S.Em.+ C.D.at5% S.D. C.V. %

P 0.45 1.28 1.90
F 0.34 0.97 S.E. 8.28
PxF 0.90 NS 0.21

Table 6. Effect of orgopriming, foliar spraying and their interaction

on number of umbellates per umbel of coriander

Characters Number of umbellates per umbel
Factor Fo Fa F2 Fs M(erf;“
Po 6.60 6.63 7.00 6.77 6.75
P: 7.27 7.67 8.03 7.53 7.63
P2 7.80 8.07 8.43 7.90 8.05
Ps3 6.87 7.23 7.60 7.07 7.19
P4 7.23 7.60 7.97 7.50 7.58
Ps 6.73 6.90 7.20 6.83 6.92
Ps 7.87 8.13 8.57 8.10 8.17
Mean (F) 7.20 7.46 7.83 7.39 7.50
S.Em.* C.D.at5% S.D. C\V.%
P 0.16 0.47 0.73
F 0.12 0.35 S.E. 7.60
PxF 0.33 NS 0.08

Characters Days to 50 % flowering
Factor Fo Fi F2 F3 Mean (P)
Po 59.00 56.67 54.67 56.67 56.75
P: 53.00 52.33 52.67 57.33 53.83
P 52.33 52.00 51.00 52.00 51.83
P3 56.33 56.00 56.33 54.00 55.67
P, 55.00 55.67 55.33 54.00 55.00
Ps 56.33 56.33 55.33 55.67 55.92
Ps 50.33 50.33 49.33 52.00 50.50
Mean (F) 54.62 54.19 53.52 54.52 54.11

s.em.x @035 sp C.V. %

(]

P 0.83 2.34 3.35
F 0.62 NS S.E. 5.29
PxF 1.65 NS 0.37

Table 7. Effect of orgopriming, foliar spraying and their interaction
on the number of seeds per umbellate of coriander

Characters Number of seeds per umbellate

Factor Fo F. F. F3 Mean (P)

Po 7.83 8.70 9.23 8.40 8.54

P: 8.93 10.00 11.07 9.73 9.93

P, 9.50 10.53 11.23 10.30 10.39

Ps 8.43 9.43 10.23 9.30 9.35

Pa 8.67 9.77 10.37 9.43 9.56

Ps 7.87 8.83 9.30 8.63 8.66

Ps 9.80 11.00 11.47 10.47 10.68

Mean (F) 8.72 9.75 10.41 9.47 9.63
S.Em.* C.D.at5% S.D. C.V. %

P 0.23 0.65 1.18

F 0.17 0.49 S.E. 8.27

PxF 0.46 NS 0.13
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Table 8. Effect of orgopriming, foliar spraying and their interaction
on the number of seeds per umbel of coriander

Characters Number of seeds per umbel

Factor Fo F1 F. F3 Mean (P)

Po 48.07 52.27 55.23 49.93 51.38

P1 54.27 58.37 60.50 55.97 57.28

P, 56.77 60.47 62.40 58.77 59.60

Ps 51.47 55.23 57.13 55.73 54.89

P4 53.07 56.93 58.97 54.97 55.98

Ps 49.13 53.77 55.80 51.20 52.48

Ps 58.07 62.27 65.40 60.03 61.44

Mean (F) 52.98 57.04 59.35 55.23 56.46
S.Em.x C.D.at5% S.D. C.V. %

P 1.39 3.94 5.74

F 1.05 2.98 S.E. 8.52

PxF 2.78 NS 0.63

Table 9. Effect of orgopriming, foliar spraying and their interaction

on 1000 seed weight of coriander

Characters 1000 seed weight(g)

Factor Fo F1 F. F3 Mean (P)

Po 10.89 11.38 11.57 11.01 11.21

P 11.59 12.05 12.62 11.82 12.02

P2 11.86 12.35 12.78 11.97 12.24

P3 11.06 11.68 12.19 11.36 11.57

P4 11.57 12.05 12.56 11.72 11.97

Ps 10.95 11.58 12.07 11.19 11.45

Ps 12.07 12.68 13.10 12.39 12.56

Mean (F) 11.43 11.97 12.41 11.64 11.93
S.Em.* C.D.at5% S.D. C.\V. %

P 0.15 0.43 0.73

F 0.12 0.33 S.E. 4.43

PxF 0.31 NS 0.08

Table 10. Effect of orgopriming, foliar spraying and their interaction

on seed yield per plant of coriander

Characters Seed yield per plant (g)

Factor Fo Fi F2 F3 Mean (P)

Po 10.43 11.08 11.27 10.58 10.84

P: 11.32 11.87 12.35 11.54 11.77

P2 11.69 12.16 12.74 11.86 12.11

Ps 10.74 11.39 11.91 11.07 11.28

Pa 11.27 11.78 12.29 11.45 11.70

Ps 10.65 11.28 11.78 10.92 11.16

Pe 11.96 12.68 13.07 12.23 12.48

Mean (F) 11.15 11.75 12.20 11.38 11.70
S.Em.* C.D.at5% S.D. C\V.%

P 0.23 0.66 0.94

F 0.18 0.50 S.E. 6.89

PxF 0.47 NS 0.10

The significant increase in plant growth and yield
attributes in seeds primed with tender coconut water (Ps) and
Bijamrut (P2) might be due to its content of growth hormones,
especially auxins, cytokinin and gibberellins. These plant
hormones promote cell elongation in stems (15), accelerating
germination and early seedling growth. Installing metabolic
pathways triggered by coconut water promotes starch
hydrolysis and increases energy availability, facilitating faster
radicle emergence and more substantial seedling growth
(10). Additionally, natural sugars and electrolytes help
maintain osmotic balance during seed hydration, preventing
imbibitional shock and ensuring uniform germination (16).
Coconut water also possesses antioxidant properties due to
its high content of vitamins and phenolic compounds, which
reduce oxidative stress and protect seed cells from damage
during germination (17).

Furthermore, it supplies essential nutrients such as
potassium, magnesium and calcium, which enhance

enzymatic activity and energy metabolism, leading to better
seedling establishment (10). This can lead to a considerable
increase in plant growth, development and yield components,
which play a role in flower and fruit/pod development. Tender
coconut water and Bjjamrut as priming agents increased plant
growth and yield attributes in okra and cowpea, respectively
(18, 19). Irrespective of orgopriming, days to 50 % flowering
recorded non-significant differences due to different foliar
spraying treatments. Foliar spraying with Jivamrut (10 %) (F2)
significantly increased plant height, number of umbels per
plant, number of umbellates per umbel, number of seeds per
umbellate, number of seeds per umbel, 1000-seed weight and
seed yield per plant with values of 72.36 cm (+5.80 %), 19.79
(+8.98 %), 7.83 (+8.75 %), 10.41 (+19.38 %), 59.35 (+12.02 %),
12.41 g (+8.57 %) and 12.20 g (+9.42 %) respectively, compared
to control followed by cow urine (50 %) (F,). While significant
minimum plant height (68.39 cm), number of umbels per plant
(18.16), number of umbellates per umbel (7.20), number of
seeds per umbellate (8.72), number of seeds per umbel (52.98),
1000 seed weight (11.43 g) and seed yield per plant (11.15 g)
were recorded in no foliar spraying (Fo).

Jivamrut enhances plant growth and productivity as a
foliar spray by improving nutrient availability, microbial
activity and plant metabolism. It provides essential nutrients
like nitrogen, phosphorus and potassium, which are readily
absorbed through leaves, improving chlorophyll synthesis
and photosynthesis (20). Beneficial microbes in Jivamrut aid
in nutrient solubilization and disease suppression (21). It also
contains plant growth hormones such as auxins and
gibberellins, promoting vegetative growth and flowering (22).
Additionally, its organic compounds enhance stress tolerance
and seed yield (23). Applying Jivamrut as foliar spraying
improved all mentioned characteristics in maize (24). Similar
results were obtained in cowpeas using Jivamrut as a foliar
spraying agent (25). In rice, foliar spraying of Jivamrut (10 %)
improved plant growth and yield attributes (26).

The interaction effect of priming and foliar spraying
treatments was found non-significant for days to 50 %
flowering, number of umbels per plant, number of umbellates
per umbel, number of seeds per umbellate, number of seeds
per umbel, 1000 seed weight and seed yield per plant except
plant height which showed significant difference due to
interaction effect. Significant maximum and minimum plant
heights (80.97 cm and 57.64 cm) were recorded in treatment
combination P,F, (seeds primed with Bijjamrut- 10 % and
foliar spraying of Jivamrut - 10 %) and PoFo(control seeds with
no foliar spray). An increase of 40.48 % was recorded in P;F; as
compared to PoFo.

Conclusion

Results showed that orgopriming with tender coconut water
and foliar spraying with Jivamrut (10 %) significantly
enhanced field emergence, plant height and various yield
components. The interaction between different priming and
foliar spraying treatments was not statistically significant
except for plant height, which recorded a substantial
difference. This indicates that orgopriming and foliar spraying
had independent effects on most traits. These organic
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treatments provide a cost-effective and environmentally
sustainable alternative to chemical inputs, making them
easily adaptable for farmers. Since tender coconut water and
Jivamrut are locally available and inexpensive, their use can
reduce input costs while enhancing productivity. Overall,
looking at the result, it could be suggested that coriander
seeds primed with tender coconut water and foliar spraying
of Jivamrut (10 %) will give a higher seed yield and its
components independently. Future studies should assess
their long-term impact on soil health, microbial activity and
crop yield while exploring their integration with organic
practices and validation across agro-climatic regions.
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