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Comparative study on the performance of rice varieties under organic practices in Central and North-Eastern Plateau Region of India


ABSTRACT 
The present study was conducted at the Organic Farm of Divyayan Krishi Vigyan Kendra, Ranchi, during the Kharif season of 2020 to evaluate the response of high-yielding rice varieties under organic management. The primary objective of the study was to assess the influence of organic cultivation on growth, yield attributes, yield, and economic returns of selected rice varieties and to identify the most suitable genotype for organic production systems. The experiment comprised five rice varieties, namely Swarna Shreya, Prabhat, Rajendra Suwasini, Sahbhagi Dhan, and Rajendra Kasturi, laid out in a Randomized Block Design with four replications under a uniform organic management schedule. Organic manures and organic plant protection measures were applied following the standard organic production protocol. The results revealed significant differences among rice varieties in all growth and yield parameters under organic conditions. Among the varieties, Swarna Shreya recorded the tallest plants (137.21 cm), while Prabhat exhibited the highest leaf area index (5.84). Regarding yield attributes, Prabhat and Rajendra Suwasini produced the maximum number of panicles per hill (28.00), while Rajendra Kasturi recorded the longest panicles (28.84 cm). The highest fertility percentage (94.12%) was observed in Swarna Shreya, whereas Prabhat showed the maximum test weight (26.69 g). In terms of yield performance, Prabhat recorded the highest grain yield (58.94 q ha⁻¹), straw yield (79.61 q ha⁻¹), and biological yield (138.52 q ha⁻¹), followed by Swarna Shreya, which produced a grain yield of 45.97 q ha⁻¹. The harvest index was also highest in Prabhat (42.52%). The economic analysis revealed that Prabhat achieved the maximum gross return (INR. 146,257.23 ha⁻¹), net return (INR 109,957.82 ha⁻¹), and benefit–cost ratio (3.04), surpassing all other varieties. Based on the overall performance, it was concluded that the rice variety Prabhat was found to be the most productive and economically viable under organic farming conditions in the central and north-eastern plateau region of India and hence, can be recommended for large-scale cultivation in organic rice production systems to achieve higher yield and profitability while maintaining environmental sustainability. 
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1. 	Introduction 
Rice (Oryza sativa L.) is a major cereal crop and staple food in most countries, especially in Asia. It feeds more than half of the global population, providing a good source of energy (21%) and protein (15%) (Debnath et al., 2020). It is cultivated in more than 100 countries with 90% of the total global production from Asia (Fukagawa and Ziska, 2019). The global demand for rice is expected to increase from 439 million tonnes in 2010 to 496 million tonnes in 2020 and 553 million tonnes by 2035 (FAO, 2013). Other projections suggest that the rice consumption could reach around 584 million tonnes or more in 2050 (Samal et al., 2022). The Green Revolution in India, initiated in the 1960s, significantly boosted food grain production through the introduction of high-yielding varieties (HYVs) of rice and wheat which were responsive to high level of inputs viz. fertilizers, pesticides, and growth regulators etc. (Ashari et al., 2019). Nevertheless, the green revolution has also raised serious concerns regarding long-term sustainability. Issues such as declining factor productivity (Biswas and Sharma, 2008; Patil, 2008; Yadav, 2008), depletion of soil organic carbon and mineral nutrients content (Prakash et al., 2008), problems of water logging and salinization, along with increasing nitrate concentration in groundwater (Singh et al., 1995) have emerged as consequences of the modern rice-wheat production system driven by the unbalanced and injudicious use of chemical fertilizers and pesticides as well as lack of crop rotation. The chemical residues present in the food have been associated with several chronic health issues including cancer, asthma, diabetes, depression and other long-term ailments chronic diseases (Chandini et al., 2019; Pesticide Action Network, UK, 2025). 
Consequently, this situation has created a growing interest in alternative approaches such as organic farming (Ramesh et al., 2005), which can provide safe, residue-free, and nutrient-rich food to the growing population through its eco-friendly approach through maintaining the soil fertility and environmental sustainability (Singh et al., 2017a) for the present as well as future generation. Organic farming offers dual benefits of improved nutrition and reduced production costs, in line with the national objective of doubling farmers’ income. In the book entitled ‘Look to the Land’, the term “organic” was first used by Northbourne in 1940, as “the farm itself should have biological completeness; it must be a living entity; it must be a unit which has within itself a balanced organic life” (Nourthbourne, 2003). Organic farming is promoted now-a-days in all country especially by tribal, small and marginal farmers in the rainfed region or where traditional low-cost farming model is practiced (Singh et al., 2017a). The preference for organic produce has been increased, especially after the impact of COVID-19, due to rising health awareness and trust issues with conventionally grown foods (Das et al., 2020; Rembialkowska, 2007). Various studies have shown that the organic crops, particularly cereals and vegetables, contain higher dry matter, better amino acid profiles, and greater nutritional quality compared to conventionally grown crops (Brandt et al., 2000; AFSSA, 2003). 
The choice of varieties in organic farming is more critical, since high-yielding varieties developed for input-intensive conventional systems may not necessarily perform effectively under organic conditions. Therefore, it is important to carry out trials with selected rice varieties under organic farming in order to generate information and advice on the most appropriate choice of variety for quality rice production and its marketing. High yielding varieties, which respond well to chemical inputs, may not be always suitable for organic farming. Instead, varieties which are hardy with less pest and diseases occurrence and capable of giving acceptable yield especially in the early phase of conversion are ideal. Selection of varieties for organic rice production is not far different from the varieties selected for conventional production system (Kumari and Shanmugam, 2020). Hence, varieties that perform well in a region can be selected. As the current high yielding varieties and hybrids are inadvertently selected for high input systems, they are likely to behave differently under organic conditions thus necessary field scrutiny if grown organically. Conventional varieties have been developed with the aim of combining high productivity and standardized quality under high input conditions. With this perspective, a field experiment was conducted to evaluate rice varieties suitable for organic farming with the objectives of identifying suitable types, and assessing growth, yield quality and economic variations under organic management practices.
2. 	Material and Methods 
2.1. Study area
A field experiment was conducted on the Organic Farm of Divyayan Krishi Vigyan Kendra, Ranchi, during the Kharif season of 2020. The farm is situated at 23.23°N latitude, 85.23°E longitude and at an altitude of 600 m above mean sea level. It is positioned at the southern part of the Chhota Nagpur Plateau near to the Tropic of Cancer, which is eastern section of the Deccan plateau. It has a hilly topography and dense tropical forests in combination produce a relatively moderate climate. Ranchi falls under Central and North-eastern Plateau region having humid sub-tropical climate, with maximum temperatures ranging from 20°C to 42°C during summer. The average annual rainfall is about 1400 mm, with 85% of it occurring during June to October. The soil of the region is classified as Inceptisol, which was acidic in nature and clay loam in texture, well-drained and moderately fertile. 
2.2 	Experiment details 
The experiment was conducted using Randomized Block Design with five treatments and four replications. Rice varieties selected for under observation in organic farming are – V1: Prabhat, V2: Sahbhagi Dhan, V3: Swarna Shreya, V4: Rajendra Kasturi and V5: Rajendra Suwashini. The seeds were first treated with 5% saline water for 30 minutes and then soaked in a 20% Beejamrit solution. This Beejamrit was prepared using locally available materials, including cow dung (5 kg), cow urine (5 litre), lime (250 g), a handful of field soil, and water (20 litres), providing a nutrient-rich solution containing nutrients and beneficial microorganisms. The field was prepared using tractor-drawn implements and the layout and bunds were established. Sesbania (dhaincha) was used for green manuring, and vermicompost was applied 20 days after transplanting. The cowshed wash (1:1 cow dung: water) from the farm, rich in nitrogen, phosphorus, potassium, organic carbon, and other essential nutrients, was applied during irrigation. This practice improves soil aeration, porosity, structure, drainage, and moisture retention, thereby enhancing overall soil fertility. The seedlings of different rice varieties, 22 days old, were grown using the wet bed method. The seedlings were uprooted from the nursery beds and transplanted at a distance of 20 cm × 15 cm in rows with two seedlings per hill. Additional agronomic practices were carried out in accordance with the standard package of rice cultivation methods. All the necessary precautions were taken to maintain uniform plant population in each treatment per replication. Observations on growth and yield attributes were recorded. In calculation of economics, the purchase rates of input and the selling rates of outputs were assumed as per the prevailing local market rates.
2.3 Statistical Analysis 
The recorded data were statistically analyzed using the “Analysis of Variance” technique of RBD. The significance of different sources of variation was assessed using the error mean square through Fisher’s Snedecor ‘F’ test at a 5% probability level. Additionally, the least significant difference (LSD) at 5% significance was calculated for each trait measured in the experiment.
3. 	Results and Discussion
3.1 	Plant height
Plant height is a key growth parameter in rice that reflects the vegetative development and overall vigour of the crop. A critical analysis of the data revealed significant varietal differences in plant height under organic cultivation. The tallest plants were recorded in the variety Swarna Shreya (137.21 cm), which was significantly superior to all other varieties. The next highest plant height was observed in Prabhat (122.40 cm), which was statistically at par with Rajendra Suwasini (121.67 cm) and Sahbhagi Dhan (115.68 cm). While, the shortest plants were found in Rajendra Kasturi (109.33 cm), which was significantly lower than the rest of the varieties. 
The differences in plant height might be due to the reason that growth of a plant is affected by management level and its genetic characters. In the present study, all the varieties have been grown with same level of management; therefore variations in plant height may be attributed to genetic diversity of different rice varieties. Several studies have shown that the organic nutrient management, particularly the use of farmyard manure, compost, and biofertilizers, contributes to a slow and steady release of nutrients, especially nitrogen, through gradual mineralization, improves soil organic matter, microbial activity, and nutrient availability, which ultimately increased the N-level and sink capacity. Liu et al., (2022) stated that the translocation of carbohydrates and nutrients (mainly N) from organic source significantly enhances vegetative growth and increases the plant height. Whereas, Shrestha et al., (2020) reported that the differences in the availability and uptake of essential nutrients like nitrogen, phosphorus, and potassium from organic matter can affect cell division, plant growth and development, resulting in variations in plant height (Yadav et al., 2017). Therefore, the variation in plant height among the varieties in the present study is likely the result of genetic diversity interacting with the benefits of organic nutrient supply. 
Singh et al., (2017b) also reported that rice grown under organic nutrient management recorded significantly higher plant height compared to control, due to steady nutrient release and improved soil structure. Similarly, Yadav et al., (2019) observed that the application of FYM, vermicompost, and biofertilizers increased the plant height of rice at various growth stages compared to inorganic fertilizers alone. Thus, organic farming practices positively influence rice plant height by improving nutrient cycling, soil fertility, and microbial activity. Although the initial growth may be slower than conventional farming, the overall effect on plant height is beneficial and contributes to sustainable crop growth and yield. Similar variations in plant height were also observed by Supriya et al., (2023); Hussain et al., (2014); Ashrafuzzaman et al., (2009).
3.2	Number of tillers per square metre
Rice is a tillering crop, and the tiller production is usually governed by its genetic potential or capacity provided the other growing condition and management particulars are constant. The data analysis showed that the number of tillers m-2 was significantly influenced under organic cultivation. The variety Rajendra Suwasini produced the maximum tillers (418.00 m⁻²), proving to be significantly superior to all other varieties. The next highest tiller counts were recorded in Prabhat (399.00 m⁻²) and Rajendra Kasturi (391.00 m⁻²), both of which were statistically at par and superior to the remaining varieties. On the other hand, Sahbhagi Dhan (304.00 m⁻²) and Swarna Shreya (209.00 m⁻²) registered comparatively lower tiller numbers, with Swarna Shreya producing the least. This variation highlights the differential adaptability of rice varieties to organic conditions, where tillering capacity plays a crucial role in determining overall productivity. Thus, the difference in number of tillers among different varieties may be attributed to variable genetic base. Soil organic matter offers significant amounts of nitrogen which are essential for the growth of rice and are a primary component of amino acid and protein building blocks, nucleic acids and chlorophyll (Shrestha et al., 2020). Nutrient availability from organic sources is due to microbial action and improved physical condition of soil. The increase in tillers per square metre is due to enhanced availability of nutrients mainly through microbial actions. The results of Shahidullah et al. (2009) are in line with the findings of Patel et al. (2014) who observed variations in tillering among different rice varieties.
3.3 	Number of leaves per hill
Leaves serve as a vital growth parameter, as a greater number of leaves per hill enhances the photosynthetic surface area, thereby increasing the rate of photosynthesis. The significant differences in leaf production were observed among the varieties under organic cultivation at 90 days after transplanting (DAT). The variety Prabhat recorded the highest number of leaves per hill (107.00), which was statistically at par with Rajendra Suwasini (106.00), Rajendra Kasturi (105.00), and Sahbhagi Dhan (99.00). In contrast, the variety Swarna Shreya produced the lowest number of leaves (86.00), which was significantly inferior to all other varieties. These results suggest that varietal differences strongly influence leaf development under organic conditions, thereby affecting the photosynthetic potential and overall crop performance (Medhi et al., 2024; Irfan et al., 2005). 
3.4 Leaf area index
Leaf area index (LAI) is a key parameter that determines the ability of plants to intercept solar radiation and produce photosynthesizing biomass, thereby directly influencing crop growth and yield. A careful analysis of the data at 90 DAT under organic cultivation revealed the significant differences for LAI among the different varieties of rice. Among the tested varieties, Prabhat recorded the highest LAI (5.84), which was statistically at par with Rajendra Suwasini (5.75) and significantly superior to the other varieties. This indicates that Prabhat and Rajendra Suwasini possess better canopy development and higher potential for photosynthetic activity under organic nutrient management. Sahbhagi Dhan recorded an intermediate LAI, whereas the lowest value was observed in Swarna Shreya (4.91), suggesting its relatively lower efficiency in light interception and biomass accumulation. Rajendra Kasturi also exhibited lower LAI compared to Prabhat and Rajendra Suwasini, but performed better than Swarna Shreya. The differences in LAI among the varieties can primarily be attributed to their genetic makeup, which may be due to better physiological growth of plants as obtained from the organic management practices which helps in ameliorating the micronutrients deficiencies and by increasing the cation exchange capacity of soil, improved nutrients availability and enhance growth. Organic farming inputs, such as green manuring, beejamrit, vermicompost and cowshed wash, provide a gradual supply of nutrients, improve soil organic matter, and enhance microbial activity, which collectively promote leaf expansion and canopy growth. However, varietal responses vary according to their inherent genetic potential for canopy development. Hence, the superior LAI observed in Prabhat and Rajendra Suwasini reflects their adaptability and efficient utilization of organic nutrient sources, whereas Swarna Shreya’s relatively low LAI may restrict its biomass production potential under organic systems. These results are in accordance with Medhi et al. (2024) and Kumari et al. (2014). 
3.5 	Number of panicles per hill
The number of panicles per hill is a vital yield-determining trait in cereals, as it directly influences the number of seeds produced per plant. A detailed analysis under organic cultivation revealed significant differences among the rice varieties. The varieties Prabhat and Rajendra Suwasini recorded the maximum number of panicles per hill (28.00), which were statistically comparable to Rajendra Kasturi (27.00) and significantly superior to the other varieties. In contrast, lower panicle counts were noted in Sahbhagi Dhan (21.00) and Swarna Shreya (18.00), with Swarna Shreya recording the minimum. These results suggest that varietal adaptability under organic systems plays a crucial role in panicle production, which is a decisive factor for achieving better yield performance (Kumari and Shanmugam, 2020).
3.6	Panicle length
Panicle length is an important yield-contributing attribute in rice, as longer panicles generally accommodate more spikelets and thereby influence grain yield potential. An analysis of the data revealed significant differences among rice varieties under organic cultivation. The variety Rajendra Kasturi exhibited the longest panicles (28.84 cm), being significantly superior to all other varieties. The next longest panicles were observed in Prabhat (25.22 cm), which was statistically comparable with Swarna Shreya (24.53 cm) but markedly superior to the remaining varieties. In contrast, the shortest panicle length was recorded in Rajendra Suwasini (19.91 cm). The improvement in panicle length might be attributed to the efficient physiological partitioning of assimilates from the source (leaves) to the sink (panicles), which likely occurred under the slower and more sustained nutrient release pattern characteristic of organic cultivation systems (Kumari and Shanmugam, 2020). These results emphasize the role of varietal differences in influencing panicle development and, consequently, yield performance of rice under organic systems, which coincides with the observations of Shrestha et al. (2021) and Irfan et al. (2005). 
3.6	Number of seeds per panicle
The mean number of seeds per panicle exhibited significant variation among the rice varieties under organic cultivation. The highest seed count per panicle (170.00) was observed in Rajendra Suwasini and Swarna Shreya, followed closely by Rajendra Kasturi (168.00) and Sahbhagi Dhan (156.00). Conversely, the variety Prabhat recorded the lowest number of seeds per panicle (142.00), suggesting comparatively lower spikelet fertility or sink capacity. These findings suggest that certain varieties maintain higher reproductive efficiency even under the gradual nutrient release characteristic of organic systems, thereby sustaining their grain number potential. Palanog et al. (2019) reported that the number of spikelets per panicle is among the most variable traits under organic management, indicating strong genotypic influence. Similarly, Manickam et al. (2024) observed a negative and significant correlation between panicle length and the number of grains per panicle at the genotypic level, whereas the relationship was positive but non-significant at the phenotypic level.
3.7	Fertility percentage
Fertility percentage, also known as the proportion of filled spikelets, is influenced by several factors such as climatic conditions, soil fertility, nutrient availability, and the incidence of pests and diseases. Analysis of the data revealed that fertility percentage varied significantly among rice varieties under organic cultivation. The variety Swarna Shreya exhibited the highest fertility percentage (94.12%), which was significantly superior to all other varieties except Prabhat (91.55%). In contrast, Rajendra Suwasini recorded the lowest fertility percentage (60.59%), accompanied by the highest number of chaffy (unfilled) grains, followed by Rajendra Kasturi (82.14%) and Sahbhagi Dhan (85.90%). These results clearly demonstrate that the differences in genotypes play a vital role in determining grain-filling efficiency under organic systems, where nutrient availability is slower and more dependent on biological processes. High fertility percentage under organic conditions indicates better adaptability and physiological efficiency in nutrient utilization and translocation (Manickam et al., 2024). Similar findings were reported by Palanog et al. (2019), who observed considerable variation in spikelet fertility across rice genotypes and management practices, and by Kumari and Shanmugam (2020), who noted that fertility percentage varied significantly among rice varieties grown under organic production systems. 
3.8	Test weight
Test weight (1000-seed weight) is a crucial physical parameter that indicates grain size, density, and overall quality, serving as an indirect measure of assimilate translocation and grain development efficiency. It is primarily influenced by genetic makeup, grain-filling efficiency, and nutrient availability during the reproductive phase (Lee et al., 2015). In the present study, significant differences were observed among the rice varieties for 1000-seed weight under organic cultivation, indicating notable genetic variation. The highest test weights were recorded in Prabhat (26.69 g) and Swarna Shreya (26.00 g), which were significantly superior to Sahbhagi Dhan (23.37 g), Rajendra Kasturi (21.86 g), and Rajendra Suwasini (18.28 g). The superior test weight in Prabhat and Swarna Shreya could be hypothesized to their higher nitrogen uptake efficiency from the organically enriched soil, leading to sustained nitrogen assimilation, enhanced chlorophyll content, and greater activity of key enzymes such as nitrate reductase and Rubisco. These physiological mechanisms promote prolonged photosynthetic activity and efficient remobilization of assimilates during the grain-filling stage, resulting in bolder and denser grains. Similar findings were reported by Jat et al. (2019), who observed that delayed leaf senescence and enhanced nitrogen remobilization from vegetative tissues to grains during the post-flowering stage resulted in heavier grains in maize cultivars. Katsura and Nakaide (2011) also stated that rice varieties possessing greater sink capacity and higher source activity per plant tend to produce heavier grains even under aerobic conditions. Furthermore, Manickam et al. (2024) and Yadav et al. (2019) demonstrated that organic nutrient management practices improve 1000-grain weight by enhancing nutrient uptake, enzymatic activity, and efficient grain development in rice.
3.9	Grain yield
The primary aim of agronomic research is to enhance crop productivity, with grain yield serving as the most critical parameter, as it reflects the combined effects of growth, yield attributes, and nutrient management on crop performance. The maximum yield potential of a variety is largely determined by its genetic capacity under a given environment (Yoshida, 1981). In this study, statistical analysis revealed significant differences in grain yield among rice varieties under organic cultivation. The rice variety Prabhat recorded the highest grain yield (58.94 q ha⁻¹), significantly outperforming all other varieties, followed by Swarna Shreya (45.97 q ha⁻¹), Sahbhagi Dhan (43.29 q ha⁻¹), Rajendra Kasturi (38.53 q ha⁻¹), and Rajendra Suwasini (27.96 q ha⁻¹). It has been well documented that grain yield in rice is influenced by the number of productive tillers, grains per panicle, 1000-grain weight, and spikelet fertility. In the present study, Prabhat achieved superior yield due to its higher leaf area index (5.84), maximum panicles per hill (28.00), and highest 1000-grain weight (26.69 g), which collectively enhanced its sink capacity and assimilate accumulation. In contrast, Swarna Shreya attained its relatively high yield (45.97 q ha⁻¹) owing to its longer panicle length (24.53 cm) and highest fertility percentage (94.12%), highlighting the role of specific growth and yield attributes in determining productivity under organic conditions. These findings are consistent with the previous studies. Vignesh and Prakash (2019) and Singh et al. (2017c) reported that variations in yield among rice varieties under organic farming are attributable to genetic characteristics and adaptability to low-input conditions. Furthermore, Srilatha et al. (2011) also reported that the rice variety JGL-3855 recorded a higher grain yield of 7054 kg ha⁻¹ under organic production, compared to other tested varieties, indicating its superior adaptability and efficiency in utilizing organic nutrient sources. Similarly, the results align with observations reported by Huang et al. (2016); Rao et al. (2013); and Jagadeeshwar et al. (2012), confirming that varietal selection plays a crucial role in achieving higher yields under organic management systems.
3.10	Straw yield
Straw yield is an important component of total biomass and reflects the vegetative growth and nutrient accumulation of rice plants. The straw yield of rice varieties varied significantly under organic cultivation in the present study. The highest straw yield was recorded in Prabhat (79.61 q ha⁻¹), which was significantly superior to all other varieties. It was followed by Swarna Shreya (62.93 q ha⁻¹), Sahbhagi Dhan (60.40 q ha⁻¹), Rajendra Suwasini (55.84 q ha⁻¹), and Rajendra Kasturi (54.32 q ha⁻¹). These results indicate that varietal potential, along with efficient utilization of light, carbon dioxide and nutrients available under organic production had plays a crucial role in determining vegetative biomass production (Manickam et al., 2024; Huang et al., 2016). The superior straw yield of Prabhat can be attributed to its greater plant height (122.40 cm), higher number of tillers per hill (31.00), and larger number of leaves per hill (107.00), which enhanced photosynthetic capacity and biomass accumulation. The present results are in agreement with Vanaja et al. (2013), who reported that the rice cultivar MK 157 produced higher straw yield (8.4 t ha⁻¹) under organic nutrient management. 
3.11	Biological yield
[bookmark: _GoBack]It represents the total biomass (grain + straw), and is a comprehensive indicator of crop productivity. Significant variation in biological yield was observed among the rice varieties under organic cultivation. The rice variety Prabhat produced the highest biomass yield (138.52 q ha⁻¹), followed by Swarna Shreya (108.83 q ha⁻¹), Sahbhagi Dhan (103.69 q ha⁻¹), Rajendra Kasturi (92.84 q ha⁻¹), and Rajendra Suwasini (83.91 q ha⁻¹). The superior biological yield of Prabhat could be attributed to its combined advantage of higher grain and straw yields, reflecting efficient assimilate production and partitioning. Similarly, Swarna Shreya ranked the next in total biomass production (108.83 q ha⁻¹) owing to its comparatively high grain yield (45.97 q ha⁻¹) and straw yield (62.93 q ha⁻¹), emphasizing the synergistic contribution of both yield components to total productivity under organic conditions. The variation observed in total biomass among the varieties may be ascribed to the differences in genotypic potential to efficiently utilize available resources and convert them into dry matter. The enhanced biological yield under organic systems is often associated with improved nutrient accessibility and the microbial stimulatory effects of organic manures, which facilitate gradual nitrogen release through mineralization (Vanaja et al., 2013). The use of organic sources also enhances macro- and micro-nutrient availability, promoting efficient nutrient absorption and biomass accumulation in rice (Supriya et al., 2023). Similarly, Raman and Prakash (2017) observed that the application of vermicompost and biofertilizers significantly improved both grain and straw yield in rice compared to other organic nutrient sources. The results were also supported by Chowdhuri et al. (2025); Kumari and Shanmugam (2020); Yadav et al. (2019); Kumar et al. (2017); Huang et al. (2016); and Davari and Sharma (2010) who noted significant improvement in biological yield with the application of organic manures and vermicompost in rice. 
3.12	Harvest index
It is an indicator of crop’s ability to grow during vegetative stage and its potential to remobilize assimilates from vegetative tissues to grains during the grain-filling period. Significant differences were observed among rice varieties for harvest index under organic cultivation. The highest harvest index was recorded in Prabhat (42.52%), which was statistically comparable to Swarna Shreya (42.18%) and Sahbhagi Dhan (41.75%). In contrast, Rajendra Suwasini exhibited the lowest harvest index (33.42%), indicating a relatively lower proportion of grain yield to total biomass. This might be due to varieties producing both higher grain and straw yields tend to attain higher harvest index values due to balanced source to sink relationships and efficient assimilate partitioning. The present findings corroborate those of Manickam et al. (2024); Supriya et al. (2023); and Hussain et al. (2014), who also reported significant varietal variation in harvest index under organic cultivation, emphasizing the influence of genotypic potential and nutrient management on assimilate partitioning efficiency.
3.12	Economics
The marketing potential of organically grown crops is generally higher than that of conventionally grown crops, making the economic evaluation of organic rice varieties particularly important. Analysis of the data revealed that gross return, net return, and benefit–cost ratio (BCR) were significantly influenced by the choice of rice variety under organic cultivation. 
In terms of gross return (INR. ha⁻¹), Prabhat recorded the highest value (INR. 146,257.23 ha⁻¹), significantly surpassing all other varieties, followed by Rajendra Kasturi (INR. 135,456.99 ha⁻¹), Swarna Shreya (INR. 114,944.77 ha⁻¹), Sahbhagi Dhan (INR. 109,471.42 ha⁻¹), and Rajendra Suwasini (INR. 106,411.12 ha⁻¹). The superior gross return of Prabhat was attributed to its highest grain and straw yield, while Rajendra Kasturi ranked second due to its aromatic quality, which commands a higher market price. 
Regarding net return (INR. ha⁻¹), Prabhat again recorded the highest value (INR. 109,957.82 ha⁻¹), significantly exceeding the other varieties. Rajendra Kasturi followed with INR. 94,351.67 ha⁻¹, succeeded by Swarna Shreya (INR. 78,502.13 ha⁻¹), Sahbhagi Dhan (INR. 72,809.50 ha⁻¹), and Rajendra Suwasini (INR. 65,352.75 ha⁻¹). Prabhat achieved maximum net return due to its combination of high gross return and relatively lower cultivation costs, whereas Rajendra Kasturi benefited from its better market price driven by aroma. 
The BCR, which summarizes the relationship between costs and returns, also varied significantly among varieties. The highest BCR was observed in Prabhat (3.04), followed by Rajendra Kasturi (2.30), Swarna Shreya (2.17), Sahbhagi Dhan (2.01), and Rajendra Suwasini (1.59). The high BCR of Prabhat reflects its superior grain and straw yield. These findings are consistent with Hossain et al. (2008) noted that the benefit-cost ratio of rice variety Fakhre malakand was the highest (2.36) compared to all other varieties under organic cultivation. Similar results were also obtained by Manickam et al. (2024); Supriya et al. (2023); Hussain et al. (2014), Rao et al. (2013) and Ranjitha et al. (2013).  
4.	Conclusion
The study highlighted the importance of identifying rice varieties that perform well under organic cultivation to promote sustainable agriculture and high-quality food production. Among the high-yielding varieties evaluated, Prabhat emerged as the most promising, exhibiting superior performance in growth, yield attributes, grain yield, and economic returns. It recorded the highest grain yield (58.94 q ha⁻¹), straw yield (79.61 q ha⁻¹), and total biological yield (138.52 q ha⁻¹), along with the highest harvest index (42.52%), reflecting efficient assimilate partitioning and biomass accumulation under organic cultivation system. Economically, Prabhat also outperformed other varieties, achieving maximum gross return (INR.146,257.23 ha⁻¹), net return (INR.109,957.82 ha⁻¹), and BCR (3.04), demonstrating its profitability and suitability for organic rice growers. Overall, the findings suggest that Prabhat is highly adaptable and remunerative for organic rice production in the central and north-eastern plateau region of India, offering both sustainable productivity and economic benefits to farmers.
Highlights
· Significant varietal differences were observed under organic management system (Beejamrit, vermicompost, green manuring, cowshed wash). 
· Best performance in terms of growth, yield attributes, yield, and economic was observed in Prabhat variety of rice under organic cultivation.
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Table 1
Growth Parameters of Different Rice Varieties as Influenced under Organic Cultivation. 
	Variety
	Plant Height (cm)
	No. of Tillers m-2
	No. of Leaves per Plant
	Leaf Area Index

	Prabhat
	122.4
	399
	107
	5.84

	Sahbhagi Dhan
	115.68
	304
	99
	5.44

	Swarna Shreya
	137.21
	209
	86
	4.91

	Rajendra Kasturi
	109.33
	391
	105
	5.41

	Rajendra Suwasini
	121.67
	418
	106
	5.75

	SEm (±)
	5.56
	5.27
	5.94
	0.18

	LSD (p=0.05)
	12.12
	17.45
	12.94
	0.39





Table 2
Yield Parameters of Different Rice Varieties as Influenced under Organic Cultivation. 
	Variety
	No. of Panicles per Hill
	Panicle Length (cm)
	No. of Seeds per Panicle
	Fertility Percentage
(%)
	Test Weight 
(g)
	Harvest Index (%)
	

	Prabhat
	28.00
	25.22
	142.00
	91.55
	26.69
	42.52
	

	Sahbhagi Dhan
	21.00
	22.62
	156.00
	85.90
	23.37
	41.75
	

	Swarna Shreya
	18.00
	24.53
	170.00
	94.12
	26.00
	42.18
	

	Rajendra Kasturi
	27.00
	28.84
	168.00
	82.14
	21.86
	41.50
	

	Rajendra Suwasini
	28.00
	19.91
	170.00
	60.59
	18.28
	33.42
	

	SEm (±)
	1.00
	1.07
	8.99
	1.19
	0.33
	0.37
	

	LSD (p=0.05)
	2.17
	2.33
	19.60
	3.94
	0.94
	0.81
	






Table 3
Economics of different rice varieties as influenced under organic cultivation. 
	Variety 
	Gross Return 
(INR ha-1)*
	Net Return 
(INR ha-1)*
	B:C Ratio

	Prabhat
	[bookmark: RANGE!D65]146257.23
	109957.82
	3.04

	Sahbhagi Dhan
	109471.42
	72809.50
	2.01

	Swarna Shreya
	114944.77
	78502.13
	2.17

	Rajendra Kasturi
	135456.99
	94351.67
	2.30

	Rajendra Suwasini
	106411.12
	65352.75
	1.59

	SEm (±)
	1380.18
	970.40
	0.03

	LSD (p=0.05)
	3007.16
	2114.32
	0.06


*INR ha-1= Indian Rupees per hectare 





Fig. 1. Yield of Different Rice Varieties as Influenced under Organic Cultivation.  



Seed Yield	a
c
b
d
e

Prabhat	Sahbhagi Dhan	Swarna Shreya	Rajendra Kasturi	Rajendra Suwasini	58.94	43.29	45.97	38.53	27.96	Straw Yield	a
c
b
d
d

Prabhat	Sahbhagi Dhan	Swarna Shreya	Rajendra Kasturi	Rajendra Suwasini	79.61	60.4	62.93	54.32	55.84	Biological Yield	a
c
b
d
e

Prabhat	Sahbhagi Dhan	Swarna Shreya	Rajendra Kasturi	Rajendra Suwasini	138.52000000000001	103.69	108.83	92.84	83.91	Variety 


Yield (q ha-1)







