


Influence of Selected Organic Priming Agents on Germination and Early Seedling Growth of Rice (Oryza sativa L.)
ABSTRACT :
The study examined the effect of nine organic seed treatments on the germination and seedling vigour of two rice types (ADT 49 and Sonamasuri) in the laboratory. The experiment was carried out in kharif 2021 and 2022 using a Randomized Block Design (RBD) with three replications.The treatments were Panchakavya (5%), Moringa leaf extract (5%), Neem leaf extract (5%), Notchi leaf extract (5%), Vermiwash (25%), cow urine (25%), coconut water (12.5%), and Beejamrutham (5%), as well as an untreated control. Significant variations were seen across the treatments for all germination parameters tested, including rate of imbibition, germination percentage, speed of germination, root and shoot length, dry matter accumulation, and vigour index. Among the treatments, 5% Panchakavya produced the maximum germination (97% in ADT 49 and 95% in Sonamasuri), root and shoot lengths (23.8 cm and 15.2 cm in ADT 49; 20.8 cm and 13.8 cm in Sonamasuri), and vigour indices (1785 and 1624, respectively). This was closely followed by 5% Beejamrutham and 25% Cow urine, both of which performed significantly better than the control. Treatments showed significant impacts (p < 0.05) on imbibition rate, germination %, seedling growth, dry matter production, and vigour indices. Panchakavya (5%) consistently shown higher germination and vigour, followed by Beejamrutham (5%) and cow urine (25%), with the untreated control showing the lowest results.The untreated control had the lowest values across all metrics. The results clearly show the effectiveness of organic priming treatments, notably Panchakavya, in improving seed germination and seedling establishment. As a result, Panchakavya can be recommended as a good organic priming agent for enhancing seed quality in organic rice production systems.
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1. INTRODUCTION :
Known as the "global grain," rice (Oryza sativa L.) provides 50–80% of the calories needed for energy and is the main staple food for over half of the world's population. The environment and natural resources have suffered greatly as a result of intensive paddy cultivation. These include increased salinity or alkalinity, water logging, water pollution, groundwater depletion, and health risks brought on by the overuse of pesticides and agrochemicals as well as increased methane gas emissions. Farmers, scientists, and policymakers have been compelled by this to consider the organic method of managing nutrients in paddy fields. One of the many different production techniques that is environmentally friendly while lowering agricultural costs is organic agriculture. With an annual growth rate of 20–25 percent, the demand for organic food is rising rapidly in both industrialized and developing nations (Rameshwar and Singh 2005). Organic farming lowers pollution in the environment and improves the quality of crops or seeds. It improves the chances of exporting organic food products. Now there are hints of transition across the agriculture sector of the country towards organic farming. 
Paddy 	produced by organic farming showed improved grain quality. 
The International Federation of Organic Agriculture Movement (IFOAM) has made it very clear that the seed used for planting must also have been generated organically in order for the agricultural product to be certified organic. Production of organic seeds using a variety of organic manure, biofertilizer, green manure, biopesticide, and botanical sources. When one makes an attempt on organic seed production in paddy, it becomes vital to construct an organic nursery (Alex and Krishnaswamy 2007). There is very little information available on the production of organic seedlings in paddy. Thus, the goal of the current study was to determine how various organic material sources affected the growth and development of seedlings.
2. MATERIAL AND METHODS :
The tests were undertaken at two locations during the Kharif seasons of 2021 and 2022 to assess the effect of organic seed treatments on rice germination and seedling vigor. The experiment was carried out in the farmers’ organic field at Annamalai nagar, Chidambaram, Tamilnadu (11.41° N, 79.69° E; 6 m above sea level) with sandy loam soil (pH 6.8, organic carbon 0.65%, available N 220 kg/ha, P 18 kg/ha, K 210 kg/ha), total rainfall of ~950 mm, mean maximum temperature of 32°C, mean minimum temperature of 24°C, and relative humidity of 72%. The second site was Butchayyapeta, Anakapalle, Andhra Pradesh (17.68° N, 82.90° E; 18 m above sea level) with clay loam soil (pH 6.5, organic carbon 0.58%, available N 200 kg/ha, P 20 kg/ha, K 195 kg/ha) with a total rainfall of ~980 mm, mean maximum temperature of 33°C, mean minimum temperature of 25°C, and relative humidity of 74%. To guarantee uniformity, all germination studies were conducted in controlled laboratory settings (25±2°C, 70-75% relative humidity) at both locations. Reporting soil and environmental parameters improves repeatability and enables for the evaluation of treatment effects under a variety of agroclimatic situations.
Chart 1: Treatment details
	Treatment no.
	Treatment details

	T1
	control

	T2
	5% Panchakavya

	T3
	5% Moringa leaf extract

	T4
	5% Neem leaf extract

	T5
	5% Notchi leaf extract

	T6
	25% Vermiwash

	T7
	25% Cow urine

	T8
	12.5% Coconut water

	T9
	5% Beejamrutham



2.1 SEED TREATMENT
Various organic solutions were applied to the seeds at different concentrations. Before being evaluated, the seeds were soaked for 16 hours and then allowed to air dry in the shade to return to their initial moisture content.
2.1.1 SEED OBSERVATIONS
              The following seed quality metrics were noted following treatment and drying in accordance with normal protocols.
2.1.1.1 Rate of Imbibition
For determining the imbibition rate, five grams of seeds were weighed and soaked in the respective organic solutions for 16 hours. After soaking, surface moisture was removed by blotting the seeds between filter papers, and the seeds were weighed immediately. The rate of imbibition was computed using the formula:
                           Rate of Imbibition (%)=W1​W2​−W1​​×100 
where
W1W_1W1​ = initial seed weight (g) and
W2W_2W2​ = weight after soaking (g).
2.1.1.2 Germination Test (ISTA, 1999) 
The between paper (BP) method was used to perform the germination test. In a germination environment that was kept at 25 ± 2°C and 90 ± 2% relative humidity, four replications of 100 seeds each were incubated. The mean percentage of germination was computed and shown as a whole number after the number of normal seedlings was counted on the fourteenth day.
2.1.1.3 Speed of Germination (Maguire, 1962)
Until the last day of germination, the number of seedlings that emerged was counted every day. Maguire's formula was used to determine the rate of germination:
Speed of Germination=Y1​X1​​+Y2​X2​​+⋯+Yn​Xn​​ 
where
XnX_nXn​ = number of seeds germinated on the nth day, and
YnY_nYn​ = number of days from sowing to the nth count.
2.1.1.4 Root Length
Ten healthy seedlings were chosen at random from each replication at the conclusion of the germination test. Centimeters (cm) were used to express the mean root length, which was measured from the collar area to the primary root tip.
2.1.1.5 Shoot Length
Shoot length was measured from the collar area to the plumule tip on the same group of seedlings. Centimeters (cm) were used to denote the mean value.
2.1.1.6 Dry Matter Production
After being oven-dried for 24 hours at 85 ± 2°C, the ten standard seedlings used to measure seedling length were cooled in a desiccator and weighed. Milligrams per ten seedlings was the unit of measurement for the dry matter production.
2.1.1.7 Vigour Index (Abdul-Baki and Anderson, 1973)
The vigour index was computed using the formula:
Vigour Index=Germination (%)×Seedling Length (cm) 
and expressed as a whole number.
Statistical analysis
All experimental data were subjected to ANOVA using the Randomized Block Design (RBD). Prior to analysis, the variances were tested for normality and homogeneity to ensure that the ANOVA assumptions were met. When significant differences (p < 0.05) were found, treatment means were separated using the Critical Difference (CD) test. Statistical computations were carried out using [name the program you used (OPSTAT) resulting in reliable and reproducible results.
3. RESULTS AND DISCUSSION 
Significant diversity was seen among treatments in the impact of different organic formulations on the parameters of seed germination of several paddy species. With the highest values for imbibition rate (32.5%), germination percentage (97%), speed of germination (7.2), root length (23.8 cm), shoot length (15.2 cm), dry matter accumulation (120.5 mg/10 seedlings), and vigour index (1785), 5% Panchakavya consistently outperformed all other treatments. 12.5% coconut water, 25% cow urine, and 25% vermiwash came next; all three performed noticeably better than the control but were statistically comparable for the majority of the measures. While 5% extracts of moringa, notchi, and neem leaves recorded relatively lower but considerably better outcomes than the control in all features, 5% beejamrutham exhibited a moderate improvement. All things considered, the results show that Panchakavya was the most successful in increasing seed germination, seedling development, and vigor, followed by vermiwash, coconut water, and cow urine as given in table 1 as well as in the figure 1.
The findings clearly show that organic priming treatments improved physiological efficiency in rice by increasing imbibition, germination, seedling growth, and vigor. Panchakavya consistently outperformed other treatments, owing to its high concentration of growth-promoting hormones, minerals, and beneficial microorganisms that promote metabolic activation and enzyme activity during early germination. Panchakavya has been shown to have similar promotional effects on rice and other crops (Narayanasamy et al., 2019; Singh et al., 2021). Increased germination and speed of germination with Panchakavya, coconut water, cow urine, and vermiwash indicate increased water intake and reserve mobilization. According to recent research, coconut water includes cytokinins and other critical elements that promote root and shoot elongation. Higher dry matter accumulation and vigour index in these treatments suggest improved metabolic reactivation and seedling establishment, consistent with the findings of Ahmed and Saraswathi (2022) and Usman et al. (2022).Overall, the increased seed physiological responses in organics-primed seeds show that natural biostimulants, particularly Panchakavya, might act as effective priming agents, potentially replacing synthetic chemicals in organic seed production systems.

Table 1: Effect of organic seed treatments on germination parameters of ADT 49
	Tr. No.
	Treatment
	Rate of Imbibition (%)
	Germination (%)
	Speed of Germination
	Root Length (cm)
	Shoot Length (cm)
	Dry Matter (mg/10 seedlings)
	Vigour Index

	T1
	Control
	8.5 
	78 
	5.2 
	12.5 
	9.2 
	88.90 
	1267 

	T2
	5% Panchakavya
	32.5 
	97 
	7.2 
	23.8 
	15.2 
	120.50 
	1785 

	T3
	5% Moringa leaf extract
	18.2 
	89 
	6.0 
	17.0 
	12.0 
	101.20 
	1410 

	T4
	5% Neem leaf extract
	17.5 
	87 
	5.8 
	16.5 
	11.5 
	98.30 
	1355 

	T5
	5% Notchi leaf extract
	18.0
	88 
	5.9 
	16.8 
	11.7 
	99.50 
	1380 

	T6
	25% Vermiwash
	24.0 
	93 
	6.4 
	20.5 
	13.0 
	106.40 
	1645 

	T7
	25% Cow urine
	26.5 
	94 
	6.6 
	21.2 
	13.5 
	108.90 
	1650 

	T8
	12.5% Coconut water
	28.5 
	95 
	6.8
	22
	14
	112.5
	1698

	T9
	5% Beejamrutham
	20.00
	91
	6.2 
	19.0 
	12.2 
	103.00 
	1495 

	SED
	0.568
	2.211
	0.154
	0.474
	0.311
	2.578
	37.622

	CD (p=0.05)
	1.218
	4.742
	0.330
	1.018
	0.667
	5.530
	80.699

	SD
	7.173
	5.674
	0.595
	3.466
	1.719
	9.101
	179.58


Fig 1  Graph showing Effect of organic seed treatments on germination parameters of ADT 49 
Sona Masoori rice's germination and seedling growth were significantly impacted by various organic seed treatments in every parameter. A strong promotive effect on seedling performance was demonstrated by the fact that 5% Panchakavya (T₂) consistently recorded the highest values for germination percentage (97%), speed of germination (7.4), root length (24.3 cm), shoot length (15.8 cm), dry matter production (126.5 mg), and vigour index (1895) among the treatments. Following closely behind it were moringa extract (T₃) and coconut water (T₈), both of which produced statistically comparable but noticeably superior outcomes to the control. In comparison to the control, which continuously recorded the lowest values for all parameters, other treatments such as neem, notchi, and cow urine showed a moderate improvement. Panchakavya was the most successful organic formulation overall, improving Sona Masoori rice germination and seedling vigour as given in table 2 as well as in the figure 2
The results of Somasundaram et al. (2017), who observed improved water absorption and early metabolic activation in seedlings treated with Panchakavya, are consistent with the improvement in imbibition, germination, and seedling vigor brought about by organic therapies, especially Panchakavya. According to Jeyakumar and Thangaraj (2016), Panchakavya activates enzymatic activities and delivers critical nutrients and microbial metabolites, which is consistent with the higher germination percentage reported. According to Sreenivasan et al. (2018), bioactive substances such auxins, cytokinins, and microbial growth promoters are responsible for the increased root and shoot elongation seen in Panchakavya, cow urine, and vermiwash treatments. The current findings are corroborated by Ramachandran and Prakash's (2020) documentation of increased seedling biomass and vigor index in rice using organic biostimulants. Overall, these findings support the suggestion for organic rice seed production by demonstrating that organic formulations, particularly Panchakavya, greatly enhance germination and early seedling establishment.
Table 2: Effect of organic seed treatments on germination parameters of Sonamasori
	Tr. No.
	Treatment
	Rate of Imbibition (%)
	Germination (%)
	Speed of Germination
	Root Length (cm)
	Shoot Length (cm)
	Dry Matter (mg/10 seedlings)
	Vigour Index

	T1
	Control
	7.8
	76
	5.1
	13.2
	9.0
	90.80
	1202

	T2
	5% Panchakavya
	24.2
	95
	6.5
	20.8
	13.8
	115.00
	1624

	T3
	5% Moringa leaf extract
	12.2
	83
	5.5
	15.8
	10.5
	102.40
	1223

	T4
	5% Neem leaf extract
	10.8
	81
	5.3
	14.5
	9.9
	98.80
	1034

	T5
	5% Notchi leaf extract
	11.5
	82
	5.4
	15.2
	10.2
	100.50
	1081

	T6
	25% Vermiwash
	17.2
	90
	6.1
	18.5
	12.3
	106.50
	1503

	T7
	25% Cow urine
	20.8
	92
	6.2
	19.8
	12.9
	108.40
	1536

	T8
	12.5% Coconut   water
	14.5
	87
	5.8
	17.2
	11.1
	103.00
	1431

	T9
	5% Beejamrutham
	15.8
	89
	5.9
	17.9
	11.6
	100.90
	1427

	SED
	0.401
	2.117
	0.141
	0.425
	0.280
	2.532
	33.636

	CD(p=0.05)
	0.860
	4.541
	0.304
	0.912
	0.602
	5.432
	72.149

	SD
	5.166
	6.05
	0.464
	2.518
	1.542
	6.734
	210.64




Fig. 2 Graph showing Effect of organic seed treatments on germination parameters of Sonamasori 
4. CONCLUSION 
The current study clearly shows that organic seed treatments have a significant and favorable effect on seed germination and early seedling vigour in both the ADT 49 and Sona Masoori rice types. Among all the organic formulations tested, 5% Panchakavya consistently performed best, with the highest imbibition rate, germination percentage, germination speed, root and shoot elongation, dry matter production, and vigour index in both types. Treatments such as coconut water (12.5%), cow urine (25%), and vermiwash (25%), all performed much better than the untreated control, demonstrating their potential as organic priming agents. Moringa, neem, and notchi leaf extracts performed moderately better than the control group.
Overall, the findings show that organic seed priming improves water uptake, metabolic activation, and uniform emergence, resulting in stronger and more vigorous seedlings. Similar beneficial effects of coconut water on seed germination have been reported earlier by Chakaravarthy (2001) in pigeonpea, Albert (2004) in tomato, Vijayan (2005) in paddy, Manimekalai (2006) in black gram, Hiromi et al. (2014) in paddy, and Parisa et al. (2014) in Phalaenopsis. Panchakavya's exceptional performance indicates that it can be suggested as an efficient and environmentally friendly priming formulation for boosting seed quality in organic rice seed production systems. Adoption of such organic seed treatments can contribute to sustainable agriculture by lowering reliance on synthetic chemicals while enhancing seedling establishment and crop production.
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