


Effect of organic- foliar amendments on growth and flowering parameters in rice (Oryza sativa L.)

ABSTRACT
The aim of the present study was to determine the effect of organic - foliar amendments on the growth and flowering characteristics of two rice (Oryza sativa L.) cultivars, Sona Masoori and ADT 49 The experiment was conducted during kharif 2021 and 2022 in farmers' organic fields in Annamalai nagar,Chidambaram, Tamil Nadu and Butchayyapeta, Anakapalle, Andhra Pradesh, India, following a randomized block design with three replications. The treatments were like Panchakavya, Moringa leaf extract, Neem leaf extract, Notchi leaf extract, Vermicompost extract, Cow urine, Coconut water, Beejamrutham, and various foliar applications of organic formulations in combination with Jeevamrutham. An untreated control was also included. Significant differences were observed among treatments for all growth and flowering characteristics. The highest plant height (118.6 cm in ADT 49 and 110.7 cm in Sona Masoori), the number of tillers hill⁻¹ (20.5 and 19.5, respectively), and the productive tillers hill⁻¹ (19.3 and 18.2, respectively) were observed among the treatments using foliar application of Panchakavya + Jeevamrutham. Indicating an increased growth rate and early maturity, it also hastened the days to panicle initiation, panicle emergence, and 50% flowering. For every parameter under study, the control treatment had the lowest values. When it came to responding to organic foliar treatments, ADT 49 was marginally more sensitive than Sona Masoori. The findings imply that, under sustainable farming systems, foliar application of Panchakavya + Jeevamrutham is a potential organic nutrient management technique to enhance growth and speed blooming in rice. 
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1. INTRODUCTION 
Rice (Oryza sativa L.) is one of the important food crops in Asia and major food for almost half of the world's population. For about 65% of people in India and Sri Lanka, it is a staple diet. In particular, over 50% of the world's population eats rice (Shaik et al., 2023). In India, rice is a staple diet for around 65% of the population. In the majority of nations, it is anticipated that demand for rice will increase more quickly than supply. Only 545 million tonnes of rice  was produced in 2025, compared to 700 million tonnes that was anticipated to be worldwide requirement. Chemical fertilizers are crucial to modern intensive agriculture's ability to meet nutrient demands. Soil health has deteriorated due to the accumulation of chemical residues from pesticides and fertilizers, leading to soil structure hardening over time (Amit et al., 2025). Along with new research directions, the scientific and farming community now faces significant issues such as declining soil health, production stagnation, insecurity of high-quality seed, and environmental dangers. As a result, organic farming has gained popularity as a solution to the problems associated with contemporary chemical agriculture. Organic agriculture i.e., the use of accessible organic resources such as FYM, compost, biogas slurry, green manure, green leaf manure, sewage sludge, urban waste, agricultural waste and crop residues should necessarily be given due attention for boosting soil productivity. Products cultivated organically are anticipated to to be sold for more money, which can make up for any losses resulting from decreased yield. According to organic market research, the demand for $100 million will increase globally by 20–30% over the next ten years. According to Natarajan (2002), vermiwash, panchagavya, and starting solution are pieces of traditional knowledge designed to protect plants and soil microorganisms. Quality seed production is essential to supplying seeds on time and at a fair price because rice is grown all year round. As a result, organic seed production is becoming more popular these days. Since 2003, planting organic seed has been required for organic agriculture in accordance with the International Federation of Organic Agriculture Movements' (IFOAM) guidelines. In order to assess the impact of several organic foliar treatments on the growth and flowering behavior of two rice cultivars, Sona Masoori and ADT 49, the present study was conducted. Special attention was given to measure the effectiveness of Panchakavya mixed with Jeevamrutham, potential organic nutrient source extensively promoted in sustainable farming systems. The purpose of this study is to shed light on practical organic nutrient management techniques that can boost rice yield while promoting environmentally friendly farming methods. 
2. MATERIAL AND METHODS 
The experiment was conducted in farmers' organic fields in Annamalai Nagar, Chidambaram, Tamil Nadu, and Buchayyapeta, Anakapalle, Andhra Pradesh, India, during kharif 2021 and kharif 2022 seasons  utilizing cultivars  viz., ADT 49 and Sonamasoori. The trial followed RBD design, nine treatments replicated thrice. The treatments include:  
List 1: Treatment details
	Treatment no. 
	Treatment details

	T1
	Control

	T2
	Panchakavya @ 8% + Jeevamrutham foliar spray @ 15 %

	T3
	Moringa leaf extract @ 8% + Jeevamrutham foliar spray@15 %

	T4
	Neem leaf extract @ 8 % + Jeevamrutham foliar spray @ 15 %

	T5
	Notchi leaf extract@8 % + Jeevamrutham foliar spray @ 15 

	T6
	Vermicompost @ 8 % + Jeevamrutham foliar spray @ 15 %

	T7
	Cow urine @ 8 % + Jeevamrutham foliar spray @ 15 %

	T8
	Coconut water @ 8 % + Jeevamrutham foliar spray @ 15 %

	T9
	Beejamrutham @ 8 % + Jeevamrutham foliar spray @ 15 %



List 2- Experimental details of the study
	Design 
	: 
	RBD

	Replications 
	: 
	Three

	Spacing 
	: 
	30 cm × 30 cm 

	Varieties:
	: 
	In Tamil Nadu: ADT 49 
In Andhra Pradesh , Sonamasoori



Before the experiment started, composite soil samples were obtained from each location at depths ranging from 0 to 15 cm and examined for physicochemical parameters. Annamalai Nagar soils had a clay loam texture and a neutral pH, whereas Buchayyapeta soils were sandy loam with a slightly acidic character. The organic carbon concentration was moderate at both sites. The availability of macro and micronutrients indicated a modest fertility level.
2.1 BIOMETRIC OBSERVATIONS
2.1.1 Plant height 
	The height of the main tillers of ten randomly selected from the ground level to the tip of the panicle was measured during vegetative, flowering, maturity and harvest stages and mean is expressed in cm. 
2.1.2 Number of tillers 
	Ten plants were randomly selected in each treatment and number of tillers in a plant were counted and the mean is expressed in number hill-1.
2.1.3 Number of productive tillers
	The number of ear bearing tillers plant-1 was counted in ten plants at maturity stage and the mean is expressed in number hill-1. 
2.1.4 Days to panicle initiation
	Panicle initiation was observed using magnifying lens in randomly selected five plants in each treatment and the days to panicle initiation was counted from the date of sowing to initiation and mean is expressed in days.
2.1.5 Days to panicle emergence
	The emergence of panicle from the boot leaf was observed in ten plants randomly and the days from sowing to emergence was calculated and the mean is expressed in days. 
2.1.6 Days to 50% flowering
	The date on which about 50 per cent of population in the plot attaining flowering in A line was recorded and the days to 50 per cent flowering from sowing was arrived. 
2.2 Statistical analysis :
The experimental design, statistical tools like SPSS/OPSTAT/R) were used. The particular tests viz., ANOVA followed by CD at p=0.05 for comparing treatment means are all explained in detail. SED, CD, and conventional statistical parameters are now used to support the results, guaranteeing reproducibility and transparency.
3. RESULT AND DISCUSSION 
Significant variations were observed mong the organic treatments for all growth and phenological indicators of ADT 49 rice. Plant height varied significantly, with the control (92.5 cm) recording the minimum and T₂ (Panchakavya + Jeevamrutham) recording the tallest plants (118.6 cm), followed by T₃ (112.3 cm) and T₈ (110.0 cm). Similar trends were reported for tiller production, where T₂ produced the largest number of tillers per hill (20.5), followed by T₃ (19.4), T₆ (18.6) and T₈ (18.2), whilst the control recorded the lowest value (12.3). The number of productive tillers per hill also changed considerably, from 9.8 in the control to 19.3 in T₂, followed by T₃ (16.1) and T8 (15.5). Phenological phenomena were also enhanced by organic amendments. Days to panicle initiation was reduced from 48.2 days in the control to 41.0 days in T₂, with T₃ (42.6 days), T₈ (42.8 days) and T₆ (43.5 days) indicating early initiation. Panicle emergence happened fastest in T₂ (44.8 days), compared to 55.6 days in the control, with T₃ (48.9 days), T₈ (49.0 days) and T₆ (50.1 days) exhibiting notable development. The duration to 50% flowering was similarly shortened, with the earliest flowering in T₂ (73.3 days), followed by T₃ (76.7 days) and T₈ (77.1 days), whereas the control required the longest duration (82.4 days). Overall, T₂ (Panchakavya + Jeevamrutham) consistently outperformed all other treatments, suggesting its superiority in increasing growth and encouraging early crop development in ADT 49 as shown in the table 1 as well as in the figure 1.






Table 1. Effect of foliar treaments on growth and flowering parameters in ADT 49 rice




	Treatment
	Plant Height (cm)
	No. of Tillers hill-¹
	Productive Tillers hill-1
	Days to Panicle Initiation
	Days to Panicle Emergence
	Days to 50% Flowering

	T1: Control
	92.5
	12.3
	9.8
	48.2
	55.6
	82.4

	T2: Panchakavya + Jeevamrutham
	118.6
	20.5
	19.3
	41.0
	44.8
	73.3

	T3: Moringa Leaf Extract + Jeevamrutham
	112.3
	19.4
	16.1
	42.6
	48.9
	76.7

	T4: Neem Leaf Extract + Jeevamrutham
	105.7
	17.1
	14.3
	44.5
	51.2
	79.1

	T5: Notchi Leaf Extract + Jeevamrutham
	106.2
	17.9
	14.7
	44.0
	50.5
	78.7

	T6: Vermicompost + Jeevamrutham
	107.8
	18.6
	15.0
	43.5
	50.1
	77.5

	T7: Cow Urine + Jeevamrutham
	103.4
	16.8
	13.9
	45.0
	52.6
	80.2

	T8: Coconut Water + Jeevamrutham
	110.0
	18.2
	15.5
	42.8
	49.0
	77.1

	T9: Beejamrutham + Jeevamrutham
	104.6
	17.4
	14.1
	44.6
	51.3
	78.5

	SED
	2.634
	0.437
	0.375
	1.058
	1.208
	1.883

	CD(p=0.05)
	5.650
	0.938
	0.805
	2.271
	2.592
	4.040

	SD
	7.099
	2.294
	2.474
	1.996
	2.936
	2.518

	SQRT
	10.358
	4.251
	3.904
	6.672
	7.137
	8.869




    











Fig 1. Graph showing the Effect of foliar treatments on growth and flowering parameters in ADT 49 rice
Across all parameters in Sona Masoori, Panchakavya + Jeevamrutham (T₂) recorded the superior performance, with respect to plant height, tillers hill⁻¹, productive tillers (give the values here , respectively) along with the earliest panicle initiation (42.2 days), panicle emergence (45.6 days), and 50% flowering (70.0 days). With plant height of 109.3 cm and 107.0 cm and tiller numbers of 18.7 and 18.0, respectively, the Moringa leaf extract (T₃) and coconut water (T8) has recorded robust responses. Moderate improvements were seen with Vermicompost (T₆: 103.9 cm height; 17.1 tillers) and Notchi extract (T₅: 102.8 cm height; 16.9 tillers), while Cow urine (T₇) recorded significantly lower values (99.2 cm height; 15.7 tillers). With just 88.2 cm plant height, 11.9 tillers, and 83.6 days, the control (T₁) continuously showed the lowest performance as shown in both the table 2 and the figure 2.  

 
Fig.2 Graph showing the Effect of foliar treatments on growth and flowering parameters in Sona Masoori rice 
Table 2. Effect of foliar treatments on growth and flowering parameters in Sona Masoori rice



	Treatment
	Plant Height (cm)
	No. of Tillers hill⁻¹
	Productive Tillers hill⁻¹
	Days to Panicle Initiation
	Days to Panicle Emergence
	Days to 50% Flowering

	T1: Control
	88.2
	11.9
	9.2
	50.1
	56.7
	83.6

	T2: Panchakavya + Jeevamrutham
	110.7
	19.5
	18.2
	42.2
	45.6
	70.0

	T3: Moringa Leaf Extract + Jeevamrutham
	109.3
	18.7
	15.0
	43.5
	49.2
	77.3

	T4: Neem Leaf Extract + Jeevamrutham
	101.4
	16.5
	13.1
	45.3
	52.0
	80.4

	T5: Notchi Leaf Extract + Jeevamrutham
	102.8
	16.9
	13.6
	45.0
	51.1
	79.6

	T6: Vermicompost + Jeevamrutham
	103.9
	17.1
	14.0
	44.7
	50.8
	78.4

	T7: Cow Urine + Jeevamrutham
	99.2
	15.7
	12.4
	46.2
	53.3
	81.0

	T8: Coconut Water + Jeevamrutham
	107.0
	18.0
	15.1
	43.7
	49.4
	76.8

	T9: Beejamrutham + Jeevamrutham
	100.8
	16.6
	13.2
	45.6
	52.1
	78.9

	SED
	2.524
	0.419
	0.352
	1.085
	1.225
	1.880

	CD(p=0.05)
	5.414
	0.899
	0.756
	2.328
	2.627
	4.034

	SD
	6.663
	2.173
	2.411
	2.224
	3.058
	3.771

	SQRT
	10.153
	4.155
	3.775
	6.756
	7.185
	8.885


The present investigation demonstrated that the tallest plants were observed under treatment T₂ T₂: Panchakavya + Jeevamrutham (118.6 cm), which was superior to all other treatments, while the control (T₁) recorded the lowest height (92.5 cm). The combined benefits of Panchakavya and Jeevamrutham, which provide vital nutrients, growth-promoting hormones, and advantageous microbes that promote vigorous vegetative development, might be responsible for the increased plant height in T₂. Similar findings were reported by Natarajan (2002), who found that applying organic manure to rice increased its growth characteristics. In sunflower, foliar application of Panchakavya has also been demonstrated to improve nutrient absorption and increase plant height (Sebastian, 2005). Beaulah (2001), Somasundaram et al. (2007) in green gram, Swaminathan et al. (2007) in black gram, and Sridhar et al. (2011) in paddy have all reported similar improvements. Treatment T₂ also recorded the earliest flowering (73.3 days), which may be due to the presence of bioactive compounds and microbial consortia that enhance metabolic activity and promote faster transition from vegetative to reproductive stages. Further evidence showed that the combined effects of foliar and soil-based organic nutrition enhanced physiological efficiency and growth regulation comes from T₂'s earliest 50% flowering (70.0 days). Beaulah (2001) found similar acceleration in blooming in annual moringa with combined treatment of Panchagavya and FYM, which considerably boosted plant height, branching, and yield. Likewise, Somasundaram et al. (2003) observed that the application of FYM @ 12.5 t ha⁻¹ + Panchagavya @ 3% foliar spray boosted seed yield, plant height, and nodulation in green gram, leading to enhanced nutrient uptake and biological nitrogen fixation. The increased number of tillers and productive tillers under Panchakavya + Jeevamrutham could also be attributed to improvements in physiological activities and hormonal balance, which is consistent with the findings of Maurya et al. (2022) and Vineela et al. (2024), who documented significant increases in tillering and yield attributes under organic nutrient management. The early flowering seen in this study is consistent with the findings of Beaulah (2001) and Thakur et al. (2023), who reported that organic foliar inputs advanced phenological stages due to higher metabolic efficiency. Using coconut water (T₈) and moringa leaf extract (T₃) boosted plant height and phenological characteristics, demonstrating the effectiveness of biologically enriched organics in increasing crop vigor. Shekarriz et al. (2014) showed similar positive results for coconut water, as did Rahman et al. (2022) for organic liquid formulations in rice. Huang et al. (2023), Liu et al. (2021), and Lal et al. (2014) all support the use of microbial-rich organic amendments to improve nutrient mineralization and availability. 
4. CONCLUSION 
The study showed that the growth and phenological development of ADT 49  rice were significantly improved by organic seed and crop management practices. T₂ (Panchakavya + Jeevamrutham) consistently outperformed all other treatments in terms of plant height, tiller production, and productive tiller creation. It also significantly advanced panicle initiation, panicle emergence, and 50% flowering. Treatments T₃ and T₈ also performed considerably better than the control, supporting the positive function of organic compounds. Overall, the results indicate that Panchakavya paired with Jeevamrutham is a highly effective organic intervention for boosting crop vigour, productivity-related attributes and earliness in ADT 49, suggesting its considerable potential for use in sustainable rice production systems. 
The foliar application of organic formulations in the present study had a substantial impact on the growth and phenological characteristics of the Sona Masoori rice variety. When compared to the control, the treatment T₂ (Panchakavya + Jeevamrutham) consistently recorded the highest plant height, maximum number of tillers and productive tillers, as well as quicker panicle initiation, panicle emergence, and 50% flowering. Significant gains were also made by treatments T₃ (Moringa leaf extract + Jeevamrutham) and T₃ (Coconut water + Jeevamrutham), demonstrating the beneficial effect of organic inputs on improving crop performance. Overall, the findings show that Panchakavya combined with Jeevamrutham is a very promising organic nutrient management strategy for enhancing Sona Masoori growth and earliness under sustainable production systems.
LIMITATIONS
Future research would benefit from measuring yield-related metrics, grain quality, and post-harvest characteristics, which were not included in the study's narrow focus on growth and phenological aspects.
Only a few foliar organic compounds were assessed; more research evaluating combinations, concentrations, and application schedules might improve nutrient management techniques.
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Plant Height (cm)	T1	T2	T3	T4	T5	T6	T7	T8	T9	88.2	110.7	109.3	101.4	102.8	103.9	99.2	107	100.8	No. of Tillers hill⁻¹	T1	T2	T3	T4	T5	T6	T7	T8	T9	11.9	19.5	18.7	16.5	16.899999999999999	17.100000000000001	15.7	18	16.600000000000001	Productive Tillers hill⁻¹	T1	T2	T3	T4	T5	T6	T7	T8	T9	9.1999999999999993	18.2	15	13.1	13.6	14	12.4	15.1	13.2	Days to Panicle Initiation	T1	T2	T3	T4	T5	T6	T7	T8	T9	50.1	42.2	43.5	45.3	45	44.7	46.2	43.7	45.6	Days to Panicle Emergence	T1	T2	T3	T4	T5	T6	T7	T8	T9	56.7	45.6	49.2	52	51.1	50.8	53.3	49.4	52.1	Days to 50% Flowering	T1	T2	T3	T4	T5	T6	T7	T8	T9	83.6	70	77.3	80.400000000000006	79.599999999999994	78.400000000000006	81	76.8	78.900000000000006	






