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A one-year field experiment (2023–2024) was laid out in a randomized complete block design (RCBD) with a spacing of 50 × 40 cm involving three replications with five treatments having cow manure along with integrated nutrient management in a plot size of 4.0 m × 1.5 m. The effect of cow manure and mineral fertilizers on soil fertility, nutrient uptake, yield, and farmers’ economic profitability. The experiment was laid out during the Rabi season of the Ahmedabad region. T2 (250 mL of Jivamrit) and T3 (500 mL of Jivamrit) obtained high brinjal production compared to other crops. Also, these two treatment plants contain high organic carbon content, available N, P, K in the soil and more N, P and K uptake by the plants. Further, this treatment obtained the greatest value for yield and net income. The outcomes of this investigation suggested that the combined usage of cow manure prepared Jivamrit with the proper dose gave the best result in the crop and a high crop yield. The present study reveals that Jivamrit would be used as a natural fertilizer for sustainable farming, which minimizes the hazardous effect of chemical fertilizers.
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1 Introduction

The green revolution describes an important period of agricultural progress that began in India in the mid-20th century (John and Babu, 2021). It increased food production and revolutionized farming practices, which were greatly enhanced to tackle the challenge of food shortage (Kumari et al., 2022). It involves modern farming methods and technologies. Chemical fertilizers, pesticides, herbicides, and farming machinery and equipment (Aulakh and Ravisankar, 2017). Natural farming which is also referred as low-budget natural farming (LBNF) in India was first suggested by a Subhash Palekar from India, Chao from Korea and Masanobu Fukuoka from Japan (Palekar, 2006). “Natural Farming” refers to cultivating specific flora that support the ecosystem’s biodiversity. It has two fundamental components, which are agronomic principles and structural components. These components include the application of various ecological approaches to improve soil fertility, which include crop rotation, mulching with crop residues, waste recycling and fostering beneficial organisms as well as the imposition of limits on the use of external resources and chemical fertilizers (Garg and Mudgal, 2007).

In India and other regions with tropical climates, brinjal or eggplant as many might know it is rated among the most produced. This vegetable is appreciated by both the rich and the poor, growing in nearly every country in a tropical region (Singh and Singh, 2012). Brinjal is also known for containing Calcium, Phosphorus, Iron, Riboflavin, Thiamine, Niacin, proteins, Fat, Carosphoric acid, and even Ascorbic acid. Moreover, brinjal is effective in treating Diarrhea, as well as Cholera, Diabetes, Asthma, and Respiratory Bronchitis issues (Rathore et al., 2023). Brinjal fruits contain significant calcium, phosphorus, iron, and vitamins, in particular group “B.” Especially acknowledged for its curative properties, brinjal has been used to treat intestinal worms, rheumatism, liver disease and coughs caused by allergies. Like any other vegetable, it provides proteins, carbohydrates, minerals, vitamins and dietary fibre (Gupta et al., 2022). Solanaceous vegetables require high levels of potassium, phosphorus and nitrogen, along with secondary nutrients such as calcium and sulfur, to enhance their fruit and seed growth (Singh et al., 2020; Patel et al., 2011). However, an erosion in soil fertility and plant nutrient uptake efficiency has been caused by the ongoing, irregular, and exclusive use of chemical fertilizers in an imbalanced manner. As a result, yields have either decreased or stagnated (Kaur and Saini, 2021). However, it has been aggravated by continuously, irregularly, and exclusively employing chemical fertilizers, leading to a decline in soil fertility as well as its efficiency in obtaining nutrients for plants.

The main goal of natural farming is to provide high-quality, high-quality, and nutrient-rich food, meeting all of the requirement humans need. It can be extremely important in tackling both the issues of climate change and the main risks to the nation’s nutritional security (Smith et al., 2020). Natural farming is a unique type of agriculture where the price of acquiring the required supplies, such as seeds and fertilizer, and the market does not provide chemicals for crop protection (Warghane et al., 2025). The application of a mixture of beejamrit, Jivamrit, and panchagavya (1:1:2) at 75 and 160 days after sowing (DAS) proved to increase tomato yield and dry matter production (Chandrakala, 2008; Gore, 2009).

Natural fertilizers are cheap and eco-friendly inputs that enhance crop growth, yield and improve fertilizer use efficiency and fruit quality. They improve the quantitative and qualitative characteristics of many plants. Biofertilizers are microorganisms that convert unavailable nutrients into available nutrients for plants. Moreover, they enhance soil fertility, the resistance of plants against pests, and the growth of plants by increasing the amount and biological activity of beneficial microbes at the root surface (Gupta et al., 2022; Singh et al., 2023). Jivamrit is a natural manure and it has been gaining interest due to concerns about the sustainability of input-intensive agriculture systems. It promotes crop growth, quality, and yield; enhances soil pH, population, and activity of beneficial microorganisms; and helps with nitrogen fixation, phosphate solubilization, and easy decomposition (Warghane et al., 2024). Natural farming is based on principles of dynamics of living things, according to which all of its components soil, plants, farm animals, microbes, insects, farmers, and others display interdependence. Organic manures in combination with inorganic fertilizers is commonly thought to be the solution for sustaining high productivity levels while preserving environmental safety (Nagavani and Subbian, 2015).

The bacteria present in Jivamrit produces the plant growth regulators, referred to as phytohormones are organic compounds that are not directly involved in plant nutrition but in small proportions can enhance, suppress, or otherwise alter any physiological process in a plant. In a similar sense, there are plant hormones or phytohormones that are primarily classified for respective compounds. Hence, plant growth regulators are phytohormones and synthetic chemicals. It was then classified into various classes of hormones such as auxins, gibberellins, cytokinins, inhibitors and retardants, ethylene and morphactins (Darjee et al., 2024). A viable strategy for improving agricultural production stability, preserving soil fertility, soil health, and lowering greenhouse gas emissions is combining natural farming methods with crop variety and intercropping. The current study was conducted to assess how natural farming affects soil quality, nutrient uptake, the right dosage for plants, and overall crop output.



2 Material and method


2.1 Experimental site

The experiment was undertaken at a farm owned by the farmer (coordinates 23.03° N, 72.58° E) as illustrated in Figure 1, spanning 12 months from 2023 and 2024. This farm is located at Daskroi, Ahmedabad, Gujarat, India. The farm is situated at an approximate elevation of 55 m above Sea level and experiences an average annual precipitation of 800 mm. The climate in this geographical area falls within the category of sub-tropical and semi-arid, characterized by an annual average temperature of 26 °C. The soil exhibited a sandy clay loam texture, with the following major properties at a depth of 0–20 cm: 46% sand, 33% silt, 20% clay, a pH is 8.3, a bulk density of 1.39 g/cm3, and an organic carbon content of 0.47%. The initial soil nutrient levels, determined before seed sowing, were as follows: low available nitrogen (238 ± 0.5 kg/ha), medium levels of available phosphorus (53 ± 0.2 kg/ha), and available potassium (120 ± 0.8 kg/ha). The experimental trial started with brinjal (Solanum melongena L.) dated on 1st September, 2023. Before the initiation of the experimental trial, the site had been under continuous natural cultivation of cereals (rice and wheat) and legumes (mungbean) in rotation for more than 7 years. During the year 2023, the total recorded rainfall was 699 mm. The average maximum temperatures during the growing seasons of 2023 were 34.7 °C, while the average minimum temperatures were 21.5 °C, as depicted in Figure 1.
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FIGURE 1
 Experimental site.




2.2 Experimental design and treatments

The comprehensive treatment details are provided in Table 1. The area of each experimental plot was 20 m2 (5 × 4). Five treatments application of Jivamrit @ Control at (T1), Jivamrit @ 250 mL (T2), Jivamrit @ 500 mL (T3), Jivamrit @ 1,000 mL (T4), and Jivamrit @ chemical fertilizer (T5) were included in the randomized block design of the experiment. Under a randomized block design, each treatment was randomly assigned and duplicated three times. Before planting, all treatment plots aside from chemical treatment plants were treated with Ghanjivamrit (250 kg/ha) and sieved FYM (Farm farmyard manure) (250 kg/ha).


TABLE 1 Details of the treatments used in the study.


	Sr. no.
	Treatment code
	Treatment details

 

 	1 	T1 	Control


 	2 	T2 	250 ml JV


 	3 	T3 	500 ml JV


 	4 	T4 	1,000 ml JV


 	5 	T5 	Chemical fertilizer





T: Treatments; JV: Jivamrit.
 

Originally produced seed “kaya F1” variety of brinjal was used for sowing. It was sown at a spacing of 20 cm. The brinjal seeds were treated with beejamrit @ 10 liters/100 kg of seeds. To check the weeds, hand weeding was done with khurpi or a hand hoe. For nutrient management, soil was drenched with Jivamrit at regular intervals, as per the treatments till the initiation of grain filling.



2.3 Soil sample collection and analysis

Fresh soil samples were taken at five separate locations of same farm within each treatment from the 0–15 cm soil layer using an 8 cm tube auger. Throughout the crop’s growth stages, including tilling, flowering, grain filling, and physiological maturity, this sample procedure was used. Soil samples were gathered, well mixed, and left to air dry for seven days before being put in plastic bags for additional research. The soil was analysed for different parameters (Table 2) at CORDET-IFFCO, Kalol, Gandhinagar, Gujarat, India using standard methodologies.


TABLE 2 Different doses of Jivamrit soil analysis.


	S. no.
	Parameters
	Before application of JV
	After 250 ml of JV
	After 500 ml of JV
	After 1,000 ml of JV
	After chemical fertilizer

 

 	1 	pH 	8.2 	8.11 	8.1 	8.2 	8.1


 	2 	Electrical conductivity (dSm-1) 	0.41 	0.36 	0.38 	0.39 	0.40


 	3 	Organic Carbon (%) 	0.58 	0.78 	0.75 	0.69 	0.50


 	4 	Available P 	62.7 	0.03 	0.08 	0.09 	0.10


 	5 	Available K 	94.08 	13.1 	13.2 	13.8 	12.4


 	6 	Sulfur 	21.00 	0.124 	0.128 	0.120 	0.100


 	7 	Fe 	3.55 	4.08 	4.12 	3.20 	3.00


 	8 	Mn 	1.84 	2.37 	2.45 	2.12 	1.90


 	9 	Cupper 	1.20 	0.69 	0.70 	0.65 	0.64


 	10 	Zinc 	1.32 	0.90 	0.95 	0.80 	0.76




 



2.4 Jivamrit preparation

Jivamrit is a fermented microbial culture that provides nutrients. The solution increases the microbial and macrofauna activity of the soil and has a catalytic effect. With the aid of ingredients like jaggery and pulse flour, the aerobic and anaerobic bacteria present in the Gir cow dung and urine multiply during the 5–7 days fermentation process (Warghane et al., 2025).

A 200-liter container was taken and filled with 200 liters of water. Subsequently, 10 kg of Gir cow dung was added and thoroughly mixed with the water using a wooden stick. Thereafter, 10 liters of Gir cow urine were incorporated into the mixture. Separately, 2 kg of organic jaggery and 2 kg of pulse flour were combined and mixed well to avoid the formation of clumps. This mixture was then added to the container. Finally, a handful of bund or forest soil was added, and the entire solution was stirred in a circular motion using a stick to ensure uniform mixing. The mixture was stirred twice daily in the morning and evening in a clockwise direction to facilitate proper aeration and microbial activation. The solution was incubated for 9 to 12 days, as described by Palekar (2006) and Devakumar et al. (2014). Upon completion of the fermentation process, the Jivamrit exhibited a golden brown layer on the surface, indicating microbial activity and readiness for use. The Jivamrit solution could then be applied either as a foliar spray or through irrigation. The addition of jaggery and pulse flour served as carbon and nitrogen sources, respectively, promoting the proliferation of beneficial microorganisms originally present in the cow dung and urine. The incorporation of a small quantity of bund or forest soil introduced diverse indigenous microbial populations, particularly various types of bacteria, thereby enhancing the microbial richness of the formulation (Palekar, 2006) (see Figure 2).

[image: Flowchart showing agricultural process starting with an experimental site map. It proceeds to Jivamrit preparation, field preparation, and soil sample analysis. Different fertilizer doses are applied, leading to increased microbes and soil fertility, resulting in increased crop yield and statistical analysis.]

FIGURE 2
 Methodology.




2.5 Crop yield measurement

Throughout the year, brinjal (Solanum melongena L.) is grown in India’s many agroclimatic zones, with planting dates adjusted to suit local conditions. The rabi season (October–November), summer season (January–February), and kharif season (June–July) are when transplanting is typically done. Following transplantation, the crop achieves harvestable maturity 60–80 days later, and harvesting continues for 3–4 months at intervals of 7–10 days (Ministry of Environment, Forest and Climate Change, 2011). In agricultural and food processing procedures, the moisture content of brinjal fruits is set at 12% for precise yield estimation and post-harvest assessment (Vijayakumari, 2012).




3 Result


3.1 Soil analysis

The soil’s initial composition was determined to be roughly 30–40% sand, 20–30% silt, and 30–40% clay, indicating a clay loam or sandy clay loam textural class. The bulk density was determined to be between 1.3 and 1.6 g/cm3. Additionally, it was found that the soil moisture content at field capacity was 20–30%, and the soil temperature ranged from 25–30 °C. These metrics stayed mostly the same following the application of JV, according to subsequent investigation, suggesting that the application did not substantially impact the soil’s physical properties (Table 2). It was clearly observed that after application of Jivamrit the changes the parameter mentioned in Table 2.



3.2 Yield attributes

The impact of Jivamrit application at varying concentrations on fruit parameters was assessed through two experimental trials (Tables 3, 4) as reported by Jandaik et al. (2015). The findings revealed that treatment T2 (250 mL Jivamrit) consistently resulted in the highest fruit breadth (13.12 cm and 13.59 cm), superior single fruit weight (94 g and 96 g), and a higher number of fruits per plant (68 and 69), leading to the maximum fruit yield per plant (6.42 kg and 6.62 kg) across both trials. Treatment T3 (500 mL Jivamrit) showed similar effectiveness, with a slightly higher number of fruits (72 and 73) and comparable fruit weight (96 g and 94 g), resulting in fruit yields of 6.92 kg and 6.87 kg, respectively. The control treatment (T1) produced a moderate yield (5.76 kg and 5.79 kg), whereas the highest dose, T4 (1,000 mL Jivamrit), consistently resulted in the lowest fruit breadth (8.07 cm and 8.18 cm) despite having a good number of fruits (70 each) and high single fruit weight (95 g in both trials), indicating that excessive Jivamrit might have negatively influenced fruit breadth. The chemical fertilizer treatment (T5) showed relatively high fruit numbers (73 and 72), but the yield (7.00 kg and 6.34 kg) remained lower than the Jivamrit treatments, likely due to reduced fruit breadth (11.15 cm and 10.89 cm) and inconsistent fruit weight. Overall, T2 (250 mL Jivamrit) emerged as the most effective treatment in improving fruit yield and quality, followed closely by T3 (500 mL Jivamrit). The study concludes that while optimal Jivamrit application significantly enhances fruit development, excessive use may have adverse effects, and chemical fertilizers are less effective than Jivamrit at optimal levels (see Figure 3).


TABLE 3 Season 1: effect of different treatments.


	Treatment code
	Fruit breadth (cm)
	Single fruit weight (g)
	Number of fruits/plant (nos)
	Fruit yield/plant (kg)

 

 	T1 (control) 	11.51 	90 	64 	5.76


 	T2 (250ml) 	13.12 	94 	68 	6.42


 	T3 (500ml) 	12.14 	96 	72 	6.92


 	T4 (1000ml) 	8.07 	95 	70 	6.65


 	T5 (CF) 	11.15 	96 	73 	7.00


 	(SE) 	0.85 	1.11 	1.60 	0.22


 	CV% 	16.98% 	2.64% 	5.15% 	7.60%




 


TABLE 4 Season 2: effect of different treatments.


	Treatment code
	Fruit breadth (cm)
	Single fruit weight (g)
	Number of fruits/plant (nos)
	Fruit yield/plant (kg)

 

 	T1 (control) 	11.76 	89 	65 	5.79


 	T2 (250ml) 	13.59 	96 	69 	6.62


 	T3 (500ml) 	12.19 	94 	73 	6.87


 	T4 (1000ml) 	8.18 	95 	70 	6.65


 	T5 (CF) 	10.89 	88 	72 	6.34


 	(SE) 	0.90 	1.63 	1.39 	0.19


 	CV% 	17.63% 	3.95% 	4.46% 	6.46%





CF: Chemical Farming, SE: Standard Error, CV%: Coefficient of Variation, cm: centimeter, g: grams, nos.: Number of fruits, kg: kilograms.
 

[image: Four images labeled A to D depict young plants growing in soil with green fencing in the background. Each plant features broad green leaves, and some have small blossoms visible. The setting is an outdoor garden environment with visible soil and surrounding vegetation.]

FIGURE 3
 Field view highlighting differences under varying doses. (A) 250 ml. (B) 500 ml. (C) 1000 ml. (D) Control.




3.3 Phenological observation

Five randomly selected plants from each plot for each treatment were used to compile the data. Each treatment’s initial flowering date was noted phonologically, and the number of days until flowering was based on the date that the brinjal seeds were sown. The number of days till fruit set was estimated from the days until the brinjal seeds germinated in the nursery bed. Early harvests were obtained by spreading brinjal seeds on the first harvesting date.




4 Discussion

Sustainable agriculture prioritizes ecosystem health, resource conservation, and chemical use reduction to ensure long-term food security through the adoption of ecologically friendly practices (Saharan et al., 2023; Warghane et al., 2025). To maintain soil fertility, boost biodiversity, and support nutrient cycling patterns, the fundamental elements of sustainable agriculture such as natural and organic farming use conventional farming methods such as cow dung and biofertilizers as safe agricultural inputs (Saharan et al., 2023). With this approach, farmers combine modern agricultural techniques with conventional farming methods to establish sustainable agroecosystems that yield great harvests for many years in the future (Zhao et al., 2014; Shaji et al., 2021).

Indian farmers have practiced natural farming for many generations and adopted low-budget natural Farming (LBNF) to reduce both economic outlays and environmental harm (Patel, 2021). The data from different regions of India demonstrates that Jivamrit based on cow resource, enhances the soil structure and fertility and boosts both crop quality and soil fertility. The ancient traditional farming practices provide a sustainable basis to farm while reducing reliance on synthetic fertilizer products and enhancing rural economic stability (Saharan et al., 2023; Palekar, 2006).

The main advantages of Jivamrit for brinjal plants stem from the improved connections between microorganisms within the rhizosphere (Kumar et al., 2020; Kumari et al., 2022). The application Jivamrit and its advantageous microorganisms work to enable several essential soil functions such as organic matter decomposition and the solubilization of phosphorus as well as nitrogen fixation (Warghane et al., 2025). Soil organic carbon and overall fertility increase through microbial activities to the plants with available nutrients to support dynamic nutrient cycle processes promoting plant growth (Bhadu et al., 2021; Zhang et al., 2024).

The sustainability and quality of the ecosystem depend on organic matter. Carbon emissions have decreased in tropical and subtropical soils due to intense farming using only inorganic fertilizers and little to no organic fertilizer absorption. The development of organic matter in the soil of cucumber, brinjal, and sweet corn can be explained by the application of organic manures (VM) (Muktamar et al., 2018; Wani and Rao, 2012; Bhattarai and Sapkota, 2016). Increases have been attributed to the N mineralization caused by Jivamrit and other organics (Aher et al., 2021; Chen et al., 2017). Both the release of inorganic P from the more organics and the improvement of P adsorption by organic molecules produced by the organics are the main causes of the increased P availability in soil after organic application (Aher et al., 2021).

The research establishes that Jivamrit treatment depends significantly on its concentration levels. The application of large amounts of Jivamrit solution at 1000 mL produced inferior outcomes yet lower amounts between 250 mL and 500 mL produced prominent growth effects on crop production. The study indicates that excessive application results in equilibrium disruption of microbial elements and crop nutrient imbalances that reduce the advantageous effects on yield production.

Targeted Jivamrit application into the root zone enhances its efficiency because minerals and helpful microbes reach plant roots effectively. When Jivamrit is applied directly to the root area, it enhances the uptake of nutrients while simultaneously promoting better microbial activities that colonize the roots and activate key hormonal signaling necessary for plant development (Mukherjee et al., 2022). The localized application ensures a strong soil–plant contact that leads to enhanced plant vigor and yield. The seasonal data displays repeated patterns through graphical illustrations across various environmental scenarios. The growth and yield performance of plant within moderate Jivamrit dosages (250 mL and 500 mL) exceeds control and high-dose treatments throughout the entire growing season. The consistency of natural farming systems across diverse agro-climatic zones is proved by treatment performance, which stays constant even when the absolute yield values are affected by seasonal weather changes.

The treatment with 250 mL Jivamrit (T2) consistently exhibited the highest fruit yield and quality across both trials, followed closely by 500 mL Jivamrit (T3). The application of excessive Jivamrit (1,000 mL, T4) resulted in reduced fruit breadth, single fruit weight, and overall yield, indicating a threshold beyond which higher concentrations negatively affect plant growth. Notably, the synthetic fertilizer treatment (T5) recorded the lowest single fruit weight and yield, reinforcing the superior efficacy of Jivamrit in enhancing crop productivity.

The research analysed the treatment effects on growth and yield measurements in Seasons 1 and 2 with one-way ANOVA statistical testing. An analysis of statistical data revealed that medium Jivamrit doses at 250 mL and 500 mL surpassed both the control and the high dose of 1,000 mL regarding fruit width, single fruit weight and number of fruits per plant and overall yield. Laboratory research results demonstrate why precise dosage is essential and provide quantitative evidence that justifies biofertilizers for precise farming applications (Smith et al., 2020; Sreenivasa et al., 2009) (see Figures 4, 5).

[image: Four bar graphs display the effects of different treatments on fruits. Top left shows fruit breadth (cm), with T2 having the highest. Top right illustrates single fruit weight (g), with similar results across treatments. Bottom left presents the number of fruits per plant, peaking at T3 and T5. Bottom right details fruit yield per plant (kg), with T3 yielding the most. Each graph includes standard error (SE) and coefficient of variation (CV%). Treatments are T1 (control), T2 (250 ml), T3 (500 ml), T4 (1000 ml), and T5 (CF).]

FIGURE 4
 Season 1 graph.


[image: Four bar charts depict fruit growth metrics under different treatments: T1 (Control), T2 (250 ml), T3 (500 ml), T4 (1000 ml), and T5 (CF). Metrics include fruit breadth, single fruit weight, number of fruits per plant, and fruit yield per plant, with coefficients of variation noted as 17.63%, 3.95%, 4.46%, and 6.46%, respectively. The data suggests variations in fruit characteristics based on treatment.]

FIGURE 5
 Season 2 graph.




5 Conclusion

Our experimental trials demonstrated that the application of Jivamrit at different concentrations had a significant impact on fruit parameters, including fruit breadth, single fruit weight, and overall fruit yield. The observed improvements in fruit yield with optimal Jivamrit application can be attributed to enhanced microbial activity, improved nutrient mineralization, and better soil biological health. These findings highlight the importance of optimizing the concentration and frequency of Jivamrit application to maximize benefits while avoiding detrimental effects. The present study reveals that integrating Jivamrit into conventional farming practices can enhance soil fertility and fruit yield while reducing reliance on chemical fertilizers. However, further investigations are required to determine the long-term impact of Jivamrit on different soil types and crop varieties. Additionally, in-depth characterization of Jivamrit’s microbial composition and its role in nutrient cycling will provide deeper insights into its effectiveness. Future studies should focus on developing site-specific recommendations and standardized protocols to facilitate widespread adoption among farmers.
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