
  

Plant Science Today, ISSN 2348-1900 (online) 

Introduction 

Coriander (Coriandrum sativum L.), popularly known as cilantro or 

Chinese parsley, is a feathery annual plant of the parsley family, 

Umbelliferae (Apiaceae). It has 2n = 22 chromosomes and 

reproduces via cross-pollination. The genus Coriandrum includes 

both domesticated and wild species (Coriandrum tordylium L.). 

Since coriander is a tropical crop, it needs a cold, dry climate free of 

frost, especially during the flowering and seed production stages, to 

produce high-yielding, high-quality coriander. It can be used as a 

spice and an herb in different parts. The ideal temperature for 

coriander's germination and early growth is 20–25 °C. The plant has 

a tap root and epigeal germination.  

 Russia, Ukraine, Romania, Canada and Morocco are 

significant producers worldwide. India, Turkey, Egypt, Romania, 

Morocco, Iran and China are major exporters of coriander, with an 

expected annual trade of 0.85–100000 tonnes. Important growing 

states include Rajasthan, Gujarat, Madhya Pradesh, Andhra 

Pradesh and Tamil Nadu. India, known as the "Home of Spices," is 

the world's largest producer of coriander. Madhya Pradesh leads 

globally in coriander seed volume and the country ranks first 

worldwide with an annual production of 1.40 million metric tons (1). 

In 2023–24, India exported 108624 MT of coriander worth 94820.97 

lakh rupees (2). 

 Priming strategies may help to some extent in preventing 

the degradation of strength (3). One method for enhancing seed 

performance is hydropriming, which involves soaking seeds in 

water to start the early stages of germination but not long enough 

to allow radicle protrusion, then drying them (4). Since the first 

stages of the germination process, such as the leakage of inhibiting 

substances, repair of free radical damage to membranes, 

breakdown of reserves and build-up of enzymes required for 

endosperm breakdown during the priming treatment, this 

technique could improve speed and uniformity of germination, 
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Abstract  

Organic priming, the process of treating seeds with beneficial naturally occurring compounds or organic formulations before to planting, 
has attracted a lot of interest in modern agriculture due to its potential to boost crop output and promote sustainable farming practices. 

Recent advances in organic priming have demonstrated how it may enhance the availability of nutrients and promote plant growth, both 

of which increase output. This study investigated the effects of various seed priming techniques on the growth and yield of the Coriander, 
cv- Azad Dhania-1, during the rabi season of 2023–24 and 2024–25 using a randomized block design (RBD). The experiment was conducted 

at the Vegetable Research Farm (Kalyanpur), Chandra Shekhar Azad University of Agriculture and Technology, Kanpur, Uttar Pradesh, 

India. The following treatments were used: T0- control, T1- hydropriming for 24 hr soaking, T2- vermi wash 15 % for 24 hr soaking, T3- cow 

urine 20 % for 24 hr soaking, T4- panchgavya 15 % for 24 hr soaking, T5- humic acid 20 % for 24 hr soaking, T6- GA3 50 ppm for 24 hr soaking, 
T7- NAA 50 ppm for 24 hr soaking, T8- cytokinin 100 ppm for 16 hr soaking, T9- KNO3 3 % for 16 hr soaking and T10-  NaCl 4 g L-1 for 16 hr 

soaking. The best results were obtained in T4  for number of primary branches (7.61), number of secondary branches (10.72), while, T5 for 

number of tertiary branches (4.06), number of umbel per plant (42.94), number of seed per umbel (41.88), raw seed yield per plant                     

(11.63 g), graded seed yield per plant (10.48 g), raw seed yield per plot (0.767 kg), graded seed yield per plot (0.692 kg), raw seed yield per 
hectare (1534.72 kg) and graded seed yield per hectare (1383.84 kg) in pooled. Therefore, it can be said that priming with organics like 

panchgavya and humic acid is more advantageous for improving coriander growth and production. 
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particularly under challenging conditions (5). Many vegetable 

seeds, including cauliflower (6), watermelon (7), pepper, aubergine 

(8) and tomato, have been effectively shown to benefit from hydro-

priming to increase germination and emergence (9). Previous 

researchers reported that hydropriming of coriander seeds speed 

up the germination process (10). The hydropriming of coriander 

seeds following accelerated aging, however, has not been 

documented yet.  

 Vermiwash is a liquid leachate that is obtained by letting too 

much water soak into the substrate that is actively 

vermicomposting. The water then washes the substrate so that the 

vermicast is expelled by the earthworms as they feed on it and as 

well as the surface of their bodies. It is commonly recognised that 

vermiwash is a rich source of macronutrients, micronutrients, 

enzymes, vitamins and hormones that, when applied to plants, 

promote effective development (11). Vermiwash includes 

earthworm-secreted enzymes that enhance plant growth, yield and 

resistance in the crops it is applied (12). 

 Panchagavya is a combination of 5 commodities made 

from cows in Sanskrit. Everything from cow dung and pee to milk 

and curd and ghee are part of the 5 different products. Every one of 

these is called a "Gavya," and when combined they form a 

"Panchagavya." Each of these 5 items is essential to the preparation 

of Panchagavya. Sugarcane juice, ripe bananas, jaggery, yeast and 

soft coconut water are some of the extra components used to boost 

fermentation and encourage the growth of good microbes. 

Panchagavya is an old Vedic recipe that calls for 5 byproducts from a 

local cow: dung, urine, milk, curd and ghee. The initial expenditure is 

reduced since the farmer can easily create all 5 components and has 

quick access to them. It is rich in growth-promoting substances such 

chemical compounds, hormones, micro and macronutrients and 

minerals, in addition to its antibacterial and insecticidal properties. 

Panchagavya boosts productivity and eventually contributes to a 

high yield and yield attributes by encouraging the growth of roots, 

stems, branches and leaves as well as related parameters like root 

length, stem length, branch count, leaf area index, chlorophyll 

content, oil content, protein content and other quality parameters 

(13). It is therefore essential for increasing production and 

profitability as well as for the overall growth and development of 

agricultural plants. Additionally, it is good for the ecology (13). 

 Growth and productivity can be enhanced and stimulated 

by humic acid, which can also reduce disease and increase stress 

tolerance. Fulvic acid can strengthen the root system and 

encourage seed germination, growth and yield. The most 

significant effects of fulvic acid, humic acid and salicylic acid are 

highlighted in the book entitled “Plant”, along with their roles in 

contemporary sustainable agricultural production (14). Humic 

compounds are a common class of plant biostimulants because 

they may be applied directly to plants at low concentrations to 

improve nutrient absorption, growth and yield (15). 

 

Materials and Methods 

Experimental site  

The field experiment was conducted during the rabi season of                 

2023–24 and 2024–25 at the Vegetable Research Farm (Kalyanpur), 

Chandra Shekhar Azad University of Agriculture and Technology, 

Kanpur, using a randomized block design (RBD) for the experiment. 

Kalyanpur is located on the Hardoi-Kanpur route (besides NH-34, 

GT Road), about 12 km away from the Central Railway Station, 

Kanpur. The experimental site was located between 26.496219° 

North latitude and 80.271222° East longitude, at an altitude of 

roughly 124 m above mean sea level and is subject to sub-tropical 

weather with exceptional humidity. The experimental field was 

levelled out effectively, guaranteeing adequate drainage and good 

irrigation systems. The experimental site had sandy loam soil with 

pH range of (7.68 in 2023–24 and 7.73 in 2024–25),  available 

nitrogen (170.5 in 2023–24 and 184.9 in 2024–25 kg ha-1), available 

phosphorus (14.7 in 2023–24 and 16.5 kg ha-1 in 2024–25) and low in 

available potassium (126.8 in 2023–24 and 134.5 kg ha-1 in 2024–25).  

Climatic condition  

The Kanpur district has a sub-humid climate, with a mean annual 

rainfall of about 1010 mm, 90 % of which comes between mid-July 

and the end of September. However, wintertime showers are also 

typical on occasion. The winter months are chilly, with sporadic 

frosts during this time. Westerly hot winds predominant from the 

second fortnight of April to the first fortnight of June and the 

summer season are hot and dry.  The crop period indicates that the 

total rainfall for the crop period in 2023–24 was 89.20 mm and for 

2024–25, it was 76.1 mm. The lowest temperatures ever recorded 

were 5.1 °C in January of 2023–2024 and 6.2 °C in December of     

2024–25. Meanwhile, the highest recorded temperatures were     

35.8 °C in March 2023–24 and 34.3 °C in November 2024–25. From 

November to March of 2023–24, the relative humidity reached its 

greatest point of 96 % and lowest of 31 % and during 2024–25, the 

highest humidity was 95 % and the lowest was 31 %. 

Experimental design and treatments 

The experimental design consisted of 11 treatments carried out in 

randomized block design (RBD) with 3 replications. The treatments 

comprises of T0 - control (untreated), T1 - hydro-primed for 24 hr 

soaking, T2 - vermiwash (15  % for 24 hr soaking), T3 - cow urine                  

(20  % for 24 hr soaking), T4 - panchgavya (15  % for 24 hr soaking),                        

T5 - humic acid (20 % for 24 hr soaking), T6 - GA3 (50 ppm for                     

24 hr soaking), T7   - IAA (50 ppm for 24 hr soaking), T8 -cytokinin                             

(100 ppm for 16 hr soaking), T9 - KNO3 (3  % for 16 hr soaking),                   

T10 - NaCl (4 g L-1  for 16 hr soaking).  

Crop management 

The coriander variety Azad dhania-1 (duration 115–125 days, 
average yield 15 q ha-1, greenish brown colour) was used in the 

experiment. Coriander seeds were primed as per the treatments 

and dried in shade, utilising thin paper to reduce the moisture for 

proper handling and sowing. The seeds were sown at a spacing of 

15 cm within the rows with 20 cm spacing between the rows. The 

grass plot size (6 m2) and net plot size (5 m2) were used as per 

standard recommendation. The recommended dose of fertilisers 

was applied in ratio of 80:40:40 N:P2O5:K2O kg ha-1, one third dose of 

nitrogen and full dose of phosphorus and potash was applied 

during field preparation (before last ploughing) and one third dose 

of nitrogen was applied at 40–50 days (growth stage) of sowing and 

one third dose of nitrogen was applied before flowering stage. Most 

of the field data was collected and calculated as per 5 randomly 

selected (tagged) plants of each plot.   

Statistical analysis 

Data collected on different parameters were analysed for RBD by 

using OPState software to find the significant difference at 5 % level. 

Which was utilised to test for significant differences among means 

of 11 treatments in both years 2023–24 and 2024–25. 
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   Results and Discussion  

The treatments had significant effect on the number of primary 

branches, number of secondary branches and number of tertiary 

branches (Table 1, Fig. 1). In the pooled comparison, the maximum 

number of primary branches was observed with T4 (7.61), which 

was significantly superior to all other treatments except T5 (7.35), 

followed by T8 (6.89) and T1 (6.78). The smallest number of primary 

branches was found in T0 (5.47). The highest number of secondary 

branches were found in T4 (10.89) being statistically at par with the 

T5 (10.11). The lowest secondary branches were observed in T0 

(5.89). It is indicated that higher number of tertiary branches 

observed in T5 (4.06) which was significantly superior to all other 

treatments except T8 (3.83) followed by T10 (3.72), T3      & T4 (3.50). The 

lowest tertiary branches achieved by T0 (2.50).  

 Coriander's branch count is a crucial growth characteristic 

that directly affects the plant's design, photosynthetic efficiency 

and potential output. The present study's combined findings 

showed that primary, secondary and tertiary branch growth was 

significantly impacted by seed priming treatments, with notable 

variations across treatments. These findings suggest that 

panchgavya was very successful in encouraging vegetative 

development, maybe as a result of the essential nutrients, growth-

promoting hormones and advantageous microbes it contained. 

Since cytokinins are known to promote cell division and shoot 

proliferation, their role in tertiary branching was particularly 

notable. It’s important to remember that while cytokinins benefited 

tertiary branching, previous studies showed that higher doses could 

delay flowering and maturity, highlighting a trade-off between 

reproductive development and vegetative growth. It is indicated 

that previous researcher also found more number branches in 

blackgram primed with 6 % Panchgavya (16), Panchagavya at 3 % 

for 12 hr was also found more effective for number of branches per 

plant (7.93) in cow pea (17). 

 The treatments had significant effect on umbel per plant 
and seed per umbel (Table 1, Fig. 1). In pooled data showed that T5 

(42.94) perform superior, which was significantly superior to all 

other treatments except T4 (37.90) and least performer was found in 

T0 (23.01).  Treatment T5 (41.88) had significant effect in case of seeds 

per umbel and being statistically at par with T4 (40.86), which was 

significantly superior to all other treatments except T1 (38.77), T8 

(38.20), T2 (37.01) and T6 (35.16). The least performer was observed 

in T0 (28.59).  

Treatments Description 
Number of 

primary 
branches 

Number of 
secondary 
branches 

Number of 
tertiary 

branches 

Number of 
umbels per 

plant 

Number of seeds 
per umbel 

T0 Control (untreated) 5.47 5.89 2.50 23.01 28.59 
T1 Tap water soaking for 24 hr 6.78 8.06 2.94 29.85 38.77 
T2 15 % solution of vermiwash soaking for 24 hr 6.48 7.56 2.61 25.22 37.01 
T3 20 % solution of cow urine soaking for 24 hr 6.35 8.50 3.50 27.35 34.88 
T4 15 % solution of panchgavya soaking for 24 hr 7.61 10.89 3.50 37.90 40.86 
T5 20 % solution of humic acid soaking for 24 hr 7.35 10.11 4.06 42.94 41.88 
T6 50 ppm solution of GA3 soaking for 24 hr 6.06 8.33 3.33 33.22 35.16 
T7 50 ppm solution of IAA soaking for 24 hr 5.67 6.33 2.83 24.63 30.14 
T8 100 ppm solution of cytokinin soaking for 16 hr 6.89 8.39 3.83 25.96 38.20 
T9 3 % solution of KNO3 soaking for 16 hr 6.31 8.17 3.22 26.79 34.10 
T10 4 g/L solution of NaCl soaking for 16 hr 5.61 7.22 3.72 24.06 31.54 
SE (m±) 0.34 0.37 0.21 1.71 1.97 
C. D. 1.03 1.11 0.63 5.08 5.86 
C.V. (%) 9.43 7.97 11.26 10.16 9.62 

Table 1. Effect of seed priming treatments on number of primary branches, number of secondary branches and number of tertiary branches, 
number of umbels per plant and number of seeds per umbel of coriander in pooled (2023–24 and 2024–25)  

 

Fig. 1. Effect of seed priming treatments on number of primary branches, number of secondary branches, number of tertiary branches, 
number of umbels per plant and number of seeds per umbel of coriander in pooled (2023–24 and 2024–25). 
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 Increased nutrient intake, improved pollination efficiency 

due to increased flowering and enhanced carbohydrate 

partitioning towards reproductive structures may be the reasons 

for the larger number of seeds per umbel in the humic acid and 

panchgavya treatments. Auxins and cytokinins, which control 

reproductive growth, are known to be influenced by humic 

chemicals. Additionally, Panchgavya includes cytokinins, 

gibberellins and natural auxins that enhance seed set per umbel 

and encourage seed growth. Similar results were obtained in 

coriandar found significant higher umbels, seeds primed with GA3 at 

100 ppm and humic acid (18). Higher number of pods per plant, 

number of seed per pod were observed in blackgram primed with 6 

% panchgavya (16), panchagavya at 3 % for 12 hr was also found 

more effective for number of pods per plant (19.4), pod length 

(42.97 cm), number of seeds per pod (13.73), in cow pea (17). 

 The most crucial factor in coriander production is seed 

yield, which captures the combined impact of growth and 

reproductive characteristics. Pre-sowing seed priming treatments 

significantly affected raw and graded seed yield per plant, per plot 

and per hectare, according to the study's pooled analysis, indicating 

how well these treatments increased productivity. The treatments 

had significant effect on raw seed yield per plant, graded seed yield 

per plant, raw seed yield per plot and graded seed yield per plot 

(Table 1, Fig. 2). In pooled data highest raw seed yield per 

plant was observed in T5 (11.63) being statistically at par with T4 

(11.45) followed by T6 (11.04). The minimum raw seed yield per 

plant was observed T0 (9.73). In pooled highest graded seed yield 

per plant was found in T5 (10.48) being statistically at par with the 

T4 (10.20) followed by T6 (9.91) and lowest graded seed yield per 

plant was found in T0 (8.45). In pooled highest raw seed yield per 

plot was observed in T5 (0.767) being statistically at par with T4 

(0.756) and T6 (0.729). The lowest raw seed yield per plot was 

observed T8 (0.603). In pooled highest graded seed yield per plot 

was found in T5 (0.692) being statistically at par with the T4 (0.673) 

followed by T6 (0.654). The minimum graded seed yield per plot 

was found in T8 (0.542). The treatments had significant effect on 

raw seed yield per hectare and graded seed yield per hectare 

(Table 2, Fig. 3). In the pooled highest raw seed yield per hectare 

was observed in T5 (1534.72), which was significantly superior to 

all other treatments except T4 (1511.84) and T6 (1457.06). The 

lowest raw seed yield per hectare was observed in T8 (1206.71). 

Highest graded seed yield per hectare was found in T5 (1383.84), 

which was significantly superior to all other treatments except T4 

(1346.53), followed by T6 (1308.25). The lowest graded seed yield 

per hectare was found in T8 (1048.66).  

 

Fig. 2. Effect of seed priming treatments on raw seed yield per plant (g), graded seed yield per plant (g), raw seed yield per plot (kg) and                      
graded seed yield per plot (kg) of coriander in pooled (2023–24 and 2024–25).  

Treatments Description 
Raw seed 
yield per 
plant (g) 

Graded seed 
yield per 
plant (g) 

Raw seed 
yield per 
plot (kg) 

Graded seed 
yield per plot 

(kg) 

Raw seed 
yield per 

hectare (kg) 

Graded seed 
yield per 

hectare (kg) 
T0 Control (untreated) 9.73 8.45 0.642 0.558 1284.10 1115.53 
T1 Tap water soaking for 24 hr 10.50 9.15 0.693 0.604 1386.26 1207.27 
T2 15 % solution of vermiwash soaking for 24 hr 10.16 9.05 0.670 0.597 1340.68 1193.94 
T3 20 % solution of cow urine soaking for 24 hr 10.26 9.09 0.677 0.600 1354.41 1199.22 
T4 15 % solution of Panchgavya soaking for 24 hr 11.45 10.20 0.756 0.673 1511.84 1346.53 
T5 20 % solution of humic acid soaking for 24 hr 11.63 10.48 0.767 0.692 1534.72 1383.84 
T6 50 ppm solution of GA3 soaking for 24 hr 11.04 9.91 0.729 0.654 1457.06 1308.25 
T7 50 ppm solution of IAA soaking for 24 hr 10.26 9.00 0.677 0.594 1354.54 1188.22 
T8 100 ppm solution of cytokinin soaking for 16 hr 10.14 9.12 0.603 0.542 1206.71 1084.66 
T9 3 % solution of KNO3 soaking for 16 hr 10.55 9.46 0.696 0.624 1392.82 1248.41 
T10 4 g/L solution of NaCl soaking for 16 hr 9.74 8.54 0.643 0.564 1285.46 1127.21 
SE (m±) 0.29 0.30 0.019 0.020 38.74 40.73 
C. D. 0.87 0.91 0.058 0.060 115.11 121.02 
C.V. (%) 4.85 5.75 4.888 5.780 4.67 5.79 

Table 2. Effect of seed priming treatments on raw seed yield per plant, graded seed yield per plant, raw seed yield per plot (kg), graded seed 
yield per plot (kg), raw seed yield per hectare and graded seed yield per hectare coriander in pooled (2023–24 and 2024–25)  
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 The combined gains in branching, umbels per plant and 

seeds per umbel seen in previous research can account for the 

increased yields under T5-humic acid 20 % soaking for 24 hr and                  

T4-Panchgavya 15 % soaking for 24 hr. Larger reproductive 

production was supported by better vegetative development and 

larger yields were obtained by improved seed filling brought about 

by effective assimilate partitioning. Although it was marginally less 

successful than organic therapies, GA₃ has also shown efficacy, 

most likely because of its function in promoting enzyme activity and 

improving metabolic efficiency. The ineffectiveness of T8-cytokinin 

100 ppm soaking for 16 hr highlights how crucial it is to use growth 

regulators in balanced amounts. Indicated that higher seed yield 

per plant and number of seeds per plant were obtained in 

mungbean when primed with GA3-100 ppm (19), priming with 

panchagavya at 3 % for 12 hr was found higher seed yield per plant 

(39.78) and seed yield per plot (835.56) in cow pea (17). 

 

Conclusion  

Concluded that, seed priming with humic acid (20 % for 24 hr) 

greatly increased yield characteristics and seed yield at plant, plot 

and hectare levels, whereas Panchgavya (15 % for 24 hr) promoted 

primary and secondary branching in coriander cv. Azad Dhania-1. 

All things considered, organic seed priming was successful in 

enhancing growth, yield and seed quality, confirming its place in the 

production of coriander that is sustainable. For improved 

vegetative development and increased yield, farmers are advised to 

use panchgavya priming and humic acid priming. To confirm these 

results, more research involving more genotypes, treatments and 

seasons is advised. 
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