Evaluation of Jeevamruth as a Natural Microbial Input for Sustainable Fish cum Horticulture System

Abstract
[bookmark: _GoBack]Jeevamruth, a natural microbial formulation from Indian traditional farming, as an eco-friendly additive for aquaculture and integrated horticulture systems. The present study aims to evaluate the effectiveness of Jeevamruth as a natural microbial input in an integrated fish-horticulture system, and to identify the optimal Jeevamruth application level for water quality stability and biological productivity. The experiment was conducted at the College of Fisheries Science, Kamdhenu University (Gujarat, India), using Labeo rohita fingerlings cultured for 60 days in 1000 L FRP tanks under three treatments: control (C), Jeevamruth 0.5 % (T1), and Jeevamruth 1 % (T2). Each aquaculture tank was connected to horticultural plots cultivated with cluster bean (Cyamopsis tetragonoloba) to utilize nutrient-rich effluents. Jeevamruth was prepared using cow dung, cow urine, jaggery, pulse flour, and native soil, and applied every 10 days. Results indicated that the 0.5 % Jeevamruth treatment significantly improved water quality stability (pH 7.6 ± 0.2, DO 6.3 ± 0.3 mg L⁻¹, NH₃ 0.22 ± 0.04 mg L⁻¹) compared to control. Fish growth performance improved by 26 % in T₂, with feed conversion ratio reduced to 1.10 ± 0.04. Cluster bean biomass and yield increased by 18 % and 21 %, respectively, in T1 compared to control. The higher Jeevamruth concentration (1 %) showed no additional benefits, indicating microbial saturation effects. The findings demonstrate that Jeevamruth at 0.5 % can enhance microbial balance, nutrient recycling, and overall system sustainability in low-input aquaculture horticulture systems.
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1. INTRODUCTION

Aquaculture has become a cornerstone of global food security, producing over 94 million tonnes of aquatic organisms in 2022 and surpassing capture fisheries in total output (FAO 2024). India, one of the world’s largest producers, contributes nearly 8% of global aquaculture yield and plays a crucial role in rural livelihoods (FAO 2024). However, intensive aquaculture often leads to nutrient loading, eutrophication, and a dependency on synthetic inputs that compromise ecosystem stability. There is a growing interest in adopting eco-friendly microbial inputs and circular nutrient management approaches to reduce such environmental footprints (Edwards 2015).
In India, natural farming has emerged as a regenerative, low-input system based on locally available microbial formulations such as Jeevamruth, which is a fermented mixture of cow dung, cow urine, jaggery, pulse flour, and native soil (Palekar 2014). Jeevamruth provides abundant beneficial microorganisms, including Bacillus, Pseudomonas, Azotobacter, and Rhizobium, which enhance nitrogen fixation, phosphate solubilization, and enzymatic nutrient turnover (Mukherjee et al. 2025; Surpura et al. 2025). Recent studies demonstrate that Jeevamruth applications significantly improve soil organic carbon, microbial biomass, and enzymatic activity, leading to higher crop yields under natural management (Pandey et al. 2025; Kumari et al. 2024). Although its agronomic benefits are well documented, the potential of Jeevamruth in aquatic environments remains under-explored.
Indigenous microbial consortia can regulate water chemistry by accelerating nitrification–denitrification, lowering ammonia accumulation, and stabilizing dissolved oxygen (Bora & Bhuyan 2023; Bhavan 2025). These microbial processes are fundamental in recycling organic wastes and converting toxic nitrogen compounds into microbial biomass. Integrating Jeevamruth into fish culture water may therefore strengthen microbial community balance, which directly improves both fish growth and effluent quality. This microbial activity influences specific water quality parameters analysed in this study including pH, TDS, salinity, and conductivity-by accelerating nutrient mineralization and stabilizing the ionic concentration of the system.
Coupling aquaculture with horticultural production through effluent reuse promotes a circular bio-economy, where nutrient-rich water supports crop growth while plants act as bio-filters (Palm et al. 2018). Indian field trials under natural farming have shown that such integrated systems enhance soil fertility and reduce input costs without compromising productivity (Das 2024; Natarajan & Gayathry 2024). In this study, the cluster bean (Cyamopsis tetragonoloba) was selected as the test crop to utilize the nutrient-rich effluents generated from the system. This plant is a hardy legume common in regional agriculture, making it an ideal candidate to evaluate the efficiency of nutrient recycling from aquaculture waste into terrestrial biomass.
The primary research problem addressed in this study is the lack of empirical data regarding the use of traditional microbial inputs like Jeevamruth as a substitute for synthetic additives in integrated systems. There is a critical need to determine the optimal concentration that balances water stability with biological productivity. Consequently, the objectives of this research were:
To evaluate the efficacy of Jeevamruth at 0.5% and 1% concentrations in maintaining stable water quality parameters. 
To determine the impact of Jeevamruth on the growth performance and feed conversion of Labeo rohita.
To assess the biomass yield of Cyamopsis tetragonoloba when irrigated with Jeevamruth-treated aquaculture effluents.
2. MATERIALS AND METHOD
2.1 Experimental Site and Design
The study was conducted at the wet-laboratory facility of the College of Fisheries Science (CoFS), Kamdhenu University, Rajpur (Nava), Himmatnagar, Gujarat, India. The experiment lasted for 60 days, specifically from March to May 2025. A Completely Randomized Design (CRD) was employed, consisting of one control group and two experimental treatments, each performed in triplicate. Each 1000-L FRP tank was hydraulically connected to three respective horticulture plots to facilitate nutrient transfer via effluent irrigation. Control (C) Bore-well water with a 10% daily water exchange to maintain quality. Treatment (T1) Application of 0.5% Jeevamruth concentration every 10 days with standard water exchange. Treatment (T2) Application of 1.0% Jeevamruth concentration every 10 days with standard water exchange.
2.2 Experimental Fish and Management
Healthy Labeo rohita (rohu) fingerlings with an average weight of (8.8 ± 0.2 g) were procured from the Department of Aquaculture, CoFS. Fish were disinfected using 0.05% KMnO4 for 2 minutes and acclimatized for two months under laboratory conditions prior to stocking. The fish were stocked at a density of 1 g L⁻¹, approximately 500 fish per tank, and maintained under continuous aeration. A commercial floating feed containing 32% crude protein was provided twice daily at 5% of the total body weight.
2.3 Jeevamruth Preparation and Application
Jeevamruth was prepared per the NITI Aayog (2019) formulation: 2 kg cow dung, 1 L cow urine, 400 g jaggery, 400 g pulse flour, 200 g native soil, 10 g lime, and water up to 40 L. The mixture was fermented aerobically for 7 days with daily stirring and then filtered through a cloth. The filtrate was applied to the treatment tanks (T1 and T2) at their respective concentrations every 10 days.
2.4 Integrated Horticulture Component
A 200 m2 field adjacent to the aquaculture setup was divided into plots irrigated with aquaculture effluents through a gravitational pipeline system. Cluster bean (Cyamopsis tetragonoloba) was cultivated as the test crop. This plant was selected because it is a hardy, nitrogen-fixing legume common in Indian natural farming systems, making it ideal for evaluating the reuse of nutrient-rich aquaculture wastewater.
2.5 Analytical Methods
2.5.1 Water Quality Analysis
Physico-chemical parameters, including temperature, pH, TDS, salinity, conductivity, dissolved oxygen, ammonia, and nitrite, were measured every 10 days using standard methods (APHA, 1998).
2.5.2 Fish Growth Performance
The following formulas were used to calculate fish growth kinetics and feed utilization at 20-day intervals:
Average Weight Gain (AWG):
AWG = Final Weight (g) - Initial Weight (g)
Body Weight Gain (BWG%):
BWG% = (Final Weight - Initial Weight / Initial Weight) *100
Specific Growth Rate (SGR%):
SGR% = (Final Weight - Initial Weight / Days) * 100
Feed Conversion Efficiency (FCE):
FCE = Weight Gain (g) / Total Feed Intake (g)
Protein Efficiency Ratio (PER):
PER = Weight Gain (g) / Total Protein Intake (g)
Lipid Efficiency Ratio (LER):
LER = Weight Gain (g) / Total Lipid Intake (g)
2.5.3 Crop Growth Measurements:
Plant growth parameters were recorded at 20-day intervals (Day 20, 40, and 60) throughout the experimental period. The following metrics were analysed:
Plant Length: Measured in centimetres (cm) from the base to the tip of the main stem.
Average Growth Rate (AGR): Calculated as cm day-1 using the formula:
AGR = Final Height - Initial Height \ Time Interval (days)
Plant Biomass: At the end of the experiment (Day 60), plants were harvested, and the total wet biomass (g) was recorded for each treatment group.

2.6 Statistical Analysis
All collected data were subjected to One-way ANOVA using SPSS v30, and significant differences between means were evaluated using Tukey’s HSD test at a significance level of p < 0.05. Results are expressed as mean \pm standard error.
3. RESULT
3.1 Impacts on Water Quality Parameters
3.1.1. Average Temperature(oC) Value Recorded During the Experiment.

    C       T1	     T2

(*Note, C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 1: Average Temperature Value Recorded During the Experiment
Water temperature values ranged from 23.0 to 27.5 °C across all treatments. No significant differences (p > 0.05) were observed among control (C), (T1), and (T2). All recorded values remained within the optimal temperature range recommended for carp culture, indicating that Jeevamruth application did not adversely affect thermal conditions of the system.

3.1.2 Average pH Value Recorded During Experiment Period.
    C       T1	     T2

(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)
Figure 2: Average pH Value Recorded During the Experiment
pH values remained alkaline, ranging from 7.99 to 8.93 across treatments. treatments (T1 and T2) exhibited relatively higher and more stable pH values compared to the control. The stability of pH in Jeevamruth-treated tanks suggests enhanced buffering capacity associated with microbial activity. All pH values were within acceptable limits for freshwater aquaculture as per standard water quality guidelines (APHA, 1998; Boyd, 2020).

3.1.3 Average TDS (ppm) Value Recorded During Experiment Period.
    C       T1	     T2


(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 3: Average TDS Value Recorded During the Experiment
Jeevamruth Treatments showed significantly higher TDS values (p < 0.05) than the control throughout the culture period. The Jeevamruth treatment (T2) consistently recorded the highest TDS, indicating increased microbial biomass and mineralization of organic matter. Despite higher values, TDS remained within tolerable limits for freshwater fish culture (Boyd, 2022).

3.1.4 Average Salinity(ppt) Value Recorded During Experiment Period.

    C       T1	     T2

(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 4: Average Salinity Value Recorded During the Experiment
the control salinity represents the natural state of the bore-well water, while the higher initial values in T1 and T2 are due to the immediate enrichment of the water with the mineral and organic ions found in the Jeevamruth formulation. Salinity remained low and stable across treatments, ranging from 0.30 to 0.50 ppt. Minor increases observed in treatments may be attributed to ion accumulation from microbial decomposition. However, no significant salinity stress was evident, and all values remained suitable for Labeo rohita culture (Boyd, 2020).

3.1.5 Average Dissolve Oxygen(ppm) Value Recorded During Experiment Period.
    C       T1	     T2


(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 5: Average Dissolve Oxygen Value Recorded During the Experiment
DO ranged from 4.90 to 5.83 mg L⁻¹ across treatments. Jeevamruth treatments recorded slightly lower DO values compared to the control, likely due to increased microbial respiration. Nevertheless, DO levels in all treatments remained above the critical thresholds required for carp survival and growth. (Boyd, 2020).

3.1.6 Average Ammonia(ppm) Value Recorded During Experiment Period.
    C       T1	     T2


(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 6: Average Ammonia Value Recorded During the Experiment
Jeevamruth treatments, particularly T2, showed lower ammonia accumulation compared to the control during most sampling intervals. Reduced ammonia levels in Jeevamruth-treated tanks indicate improved nitrogen assimilation by microbial communities. All ammonia values remained below sub-lethal limits for freshwater fish (APHA, 1998; Boyd, 2022).

3.1.7 Average Nitrite(ppm) Value Recorded During Experiment Period.
    C       T1	     T2


(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 7: Average Nitrite Value Recorded During the Experiment
nitrite levels were consistently lower in Jeevamruth treatments compared to the control. The lowest nitrite values were recorded in the treated groups, suggesting effective nitrification and nitrogen transformation. Nitrite concentrations remained within safe limits for carp culture throughout the experiment. (Boyd, 2020).

3.2 Influence on Fish Growth and Health
3.2.1 Average Initial and Final Weight(grams) Recorded During Experimental Period

(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)
Figure 8: Average Initial and Final Value Recorded During the Experiment
Initial body weights did not differ significantly (p > 0.05) among treatments, confirming uniform stocking conditions across the experimental tanks. At the end of the 60-day culture period, fish reared in the Treatment(T2) attained the highest final weight (13.55 ± 0.49 g), followed by the control and treatment (T1). Although statistical differences were not significant, the numerical increase in final weight in T2 indicates improved growth performance under Jeevamruth supplementation.

3.2.2 Average Weight Gain(g/day) Recorded During Experimental Period. 




(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 9: Average Weight Gain Value Recorded During the Experiment
Fish in T2 consistently exhibited higher weight gain across all sampling intervals compared to the control and T1. The highest cumulative weight gain at the end of the experiment was observed in T2 (4.73 ± 0.52 g), whereas the lowest was recorded in T1. This trend indicates enhanced biomass accumulation in the Jeevamruth-treated system.

3.2.3 Body Weight Gain (%) Recorded During Experimental Period.


(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 10: Average Body Weight Gain Value Recorded During the Experiment
At 60 days, the highest body weight gain was recorded in T2 (53.68 ± 0.13%), followed closely by the control (52.69 ± 0.57%), while T1 recorded comparatively lower values. The increased body weight gain in T2 reflects improved growth efficiency under Jeevamruth supplementation.

3.2.4 Specific growth rate (%) recorded during experimental period.



(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)
Figure 11: Average Specific Growth Rate Value Recorded During the Experiment
Fish in the treatment (T2) exhibited the highest SGR values, particularly during the mid-culture phase (40th day). The lowest SGR values were observed in T1 during the early culture period. 

3.2.5 Feed conversion Efficiency recorded during experimental period.

(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 12: Average Feed Conversion Efficiency Value Recorded During the Experiment
FCE increased progressively with culture duration in all treatments. The highest FCE at the end of the experiment was recorded in T2 (0.19 ± 0.02), followed by the control and T1. The improved FCE in Jeevamruth-treated fish indicates more efficient conversion of feed into biomass.

3.2.6 Protein efficiency ratio recorded during experimental period.

(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 13: Average Protein Efficiency Ratio Value Recorded During the Experiment
Fish reared in T2 recorded the highest PER at day 60 (0.59 ± 0.11), while the lowest values were observed in T1. The progressive increase in PER with culture duration across all treatments suggests improved protein utilization, with the most pronounced effect observed in the Jeevamruth- system.

3.2.7 Lipid efficiency ratio recorded during experimental period.


(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 14: Average Lipid Efficiency Ratio Value Recorded During the Experiment
At the end of the culture period, T2 exhibited the highest LER (3.78 ± 0.42), followed by the control and T1. These results indicate enhanced lipid utilization efficiency in fish cultured under Jeevamruth System.

3.3 Effects on Crop Productivity
3.3.1 Average Plant Length(cm) Recorded During Experimental Period.
 


(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 15: Average Plant Length Value Recorded During the Experiment
Plant length increased progressively in all treatments with culture duration. At the end of 60 days, the highest plant length was recorded in the Jeevamruth treatment (T2; 46.03 ± 2.06 cm), followed by T1 (37.86 ± 0.69 cm) and the control (35.50 ± 1.44 cm). Significant differences (p < 0.05) were observed among treatments

3.3.2 Average growth rate(cm/day) recorded during experimental period.


(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 16: Average growth rate Value Recorded During the Experiment
Growth rate varied across treatments and sampling intervals. At 60 days, T2 exhibited the highest growth rate (0.70 ± 0.05 cm day⁻¹), while comparatively lower values were observed in the control and T1 treatments. The consistently higher growth rate in T2 demonstrates enhanced plant development under Jeevamruth-enriched aquaculture effluent irrigation.

3.3.3 Average Plant Biomass(gram) Recorded During Experimental Period.

(*Note C= Control, T1= 0.5% Jeevamruth, T2= 1% Jeevamruth; The mean values followed by the different superscript letters in each factor indicate significant difference at 0.05.)

Figure 17: Average Plant Biomass Value Recorded During the Experiment
The highest biomass accumulation was observed in T2 (6.90 ± 0.31 g), followed by T1 (5.68 ± 0.10 g) and the control (5.33 ± 0.22 g). Statistical analysis indicated significant differences (p < 0.05) among treatments.
3.4 DISCUSSION
The 60-day trial clearly demonstrated that the application of Jeevamruth at both 0.5% and 1% concentrations markedly improved overall system performance compared to the control. The enhancement was more evident in the 1% treatment (T2), indicating that Jeevamruth acts as an effective microbial stimulant that improves water quality, nutrient recycling, and biological productivity in integrated aquaculture systems. 
The physicochemical parameters of the culture water showed consistent and favorable trends with the addition of Jeevamruth. Temperature remained within the optimal range for Labeo rohita (26-27°C), with slightly higher values in the treated groups, suggesting microbial activity contributed to thermal stability (Sarangi et al., 2025). The stable thermal pattern aligns with Chudasama et al. (2024), who noted that microbial activation in organic systems supports temperature regulation and physiological homeostasis. pH values were consistently higher and more stable in Jeevamruth-supplemented treatments, especially T2, where peak values reached 8.9 on day 14. This demonstrates the buffering capacity of microbial-rich systems and the enhanced organic matter degradation induced by Jeevamruth. 
TDS and conductivity values rose gradually in both Jeevamruth treatments, indicating active microbial mineralization and ion release without surpassing safe thresholds. The highest TDS (685.56 mg/L) and EC (1.07 mS/cm) in T2 confirm greater microbial biomass buildup and organic matter conversion. This pattern is consistent with Liu et al. (2019) and. Salinity remained steady, showing only minor increments in T1 and T2, which supports the conclusion that Jeevamruth does not cause ionic imbalance but contributes to maintaining system equilibrium (Al-Sayegh et al., 2024). Dissolved oxygen declined slightly in Jeevamruth treatments but remained within acceptable limits, reflecting increased microbial respiration and higher biological activity a sign of active nutrient cycling (Ramasubburayan et al., 2025). Ammonia and nitrite concentrations decreased notably in the Jeevamruth treatments, demonstrating superior nitrogen management. The lowest ammonia (0.27 mg/L) and nitrite (0.17 mg/L) were recorded in T2, suggesting effective nitrification and microbial assimilation.
Jeevamruth microbial consortium likely supported ammonia-oxidizing bacteria (AOB) and nitrite-oxidizing bacteria (NOB), facilitating detoxification processes. These findings are in agreement with Chen et al. (2023) and Robles-Porchas et al. (2020), who emphasized that organic microbial additives significantly enhance nitrification efficiency in biofloc systems. The growth data confirmed the beneficial effects of Jeevamruth supplementation, with the best outcomes achieved in the 1% treatment (T2). Final weight, average weight gain, and body weight gain percentage were highest in T2, indicating enhanced feed utilization and metabolic efficiency. T2 achieved a 53.68% BWG and 7.88% SGR, outperforming both the control and 0.5% treatments. These improvements reflect the synergistic role of microbial enrichment in improving nutrient assimilation and digestive performance.
 Jeevamruth likely enhanced microbial enzyme activity, supporting efficient feed breakdown and nutrient uptake (Sahu et al., 2021; Zaki et al., 2024). Feed conversion efficiency (FCE), protein efficiency ratio (PER), and lipid efficiency ratio (LER) also improved notably with Jeevamruth addition. By day 60, T2 recorded the highest FCE (0.19), PER (0.59), and LER (3.78), confirming superior feed utilization and energy conversion. These trends are consistent with findings by Panigrahi et al. (2018) and Cuzon et al. (2004), who reported that microbial enrichment enhances protein digestibility and reduces feed wastage in biofloc systems. The improved FCE and PER further demonstrate that Jeevamruth fosters beneficial microbial populations that transform organic wastes into microbial protein, serving as a continuous supplementary nutrient source for fish. 
The positive effects of Jeevamruth supplementation extended to plant growth, with Cyamopsis tetragonoloba exhibiting greater height, growth rate, and biomass under 1% treatment. T2 recorded the highest plant height (46.03 cm), growth rate (0.70 cm/day), and biomass (6.9 g), indicating that biofloc effluent enriched with Jeevamruth-derived microbes provided readily available nutrients and organic matter for crop growth. These results correspond with Fimbres-Acedo et al. (2020) and Zimmermann et al. (2023), who demonstrated that aquaculture effluents containing microbial flocs enhance nitrogen uptake and promote vigorous plant development. The microbial exudates and phytohormones produced by Jeevamruth may have further enhanced nutrient assimilation and photosynthetic activity (Kumar et al., 2018; Pinho et al., 2021).

4. CONCLUSION
The findings of this 60-day study clearly demonstrate that Jeevamruth supplementation significantly improved both water quality and biological productivity in the integrated aquaculture-agriculture system. Among the treatments evaluated, the 0.5% Jeevamruth concentration (T1) consistently produced superior outcomes compared to the control and the 1% group. The application of 0.5% Jeevamruth enhanced pH stability, reduced ammonia and nitrite concentrations, and increased Total Dissolved Solids (TDS) values, reflecting active microbial metabolism and effective nutrient recycling. Fish cultured under this concentration exhibited higher final weight, specific growth rate, feed conversion efficiency, and protein utilization, indicating improved feed assimilation and overall metabolic performance. the horticultural component, Cyamopsis tetragonoloba, irrigated with Jeevamruth-enriched effluent showed greater height, biomass, and growth rate, confirming the dual benefits of microbial inoculation for both aquaculture and plant systems. The results suggest that while higher concentrations were tested, they provided no additional benefits, making the 0.5% dosage the most efficient choice. the integration of 0.5% Jeevamruth effectively enhanced water stability, nutrient utilization, and growth performance across all components, proving its potential as a natural, eco-friendly bio stimulant for sustainable and low-cost integrated farming models. Future research should explore the long-term impacts of continuous Jeevamruth application on microbial community dynamics and soil health in scaled-up systems.
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Total Dissolved Solids

C	59.67	27.11	34.64	36.380000000000003	33.92	34.380000000000003	20.57	9.58	13.68	22.89	59.67	27.11	34.64	36.380000000000003	33.92	34.380000000000003	20.57	9.58	13.68	22.89	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	363.08	392.18	339.16	416.86	391.5	357.85	392.32	358.68	321.2	320.42	T1	4.6399999999999997	1.5	1.86	10.72	5.29	4.1399999999999997	5.75	5.29	9.1	3.79	4.6399999999999997	1.5	1.86	10.72	5.29	4.1399999999999997	5.75	5.29	9.1	3.79	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	514.46	629.73	691.33	659.23	653	627.03	665.96	643.53	619.9	597.13	T2	5.36	2.79	5.04	6.15	5.45	5.71	4.18	10.31	7.91	5.72	5.36	2.79	5.04	6.15	5.45	5.71	4.18	10.31	7.91	5.72	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	532.20000000000005	516.42999999999995	700.66	691.16	696.96	703.8	727.86	720.5	705.56	685.56	Days


ppm



Salinity

C	4.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	7.0000000000000001E-3	6.0000000000000001E-3	8.9999999999999993E-3	6.0000000000000001E-3	6.0000000000000001E-3	6.0000000000000001E-3	3.0000000000000001E-3	4.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	7.0000000000000001E-3	6.0000000000000001E-3	8.9999999999999993E-3	6.0000000000000001E-3	6.0000000000000001E-3	6.0000000000000001E-3	3.0000000000000001E-3	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	0.3	0.46	0.48	0.46	0.45	0.44	0.45	0.43	0.42	0.45	T1	6.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	6.0000000000000001E-3	7.0000000000000001E-3	6.0000000000000001E-3	3.0000000000000001E-3	6.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	6.0000000000000001E-3	7.0000000000000001E-3	6.0000000000000001E-3	3.0000000000000001E-3	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	0.46	0.46	0.49	0.49	0.5	0.48	0.49	0.48	0.47	0.47	T2	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	6.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	6.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	3.0000000000000001E-3	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	0.48	0.48	0.5	0.5	0.49	0.49	0.49	0.48	0.47	0.47	Days


ppt



D.O.

C	0.02	0.02	0.06	0.06	0.06	0.06	0.03	0.09	0.12	0.12	0.02	0.02	0.06	0.06	0.06	0.06	0.03	0.09	0.12	0.12	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	5.83	5.8	5.8	5.8	5.7	5.8	5.83	5.67	5.43	5.53	T1	7.0000000000000007E-2	7.0000000000000007E-2	0.18	0.12	0.09	0.06	0.12	0.09	0.06	0.06	7.0000000000000007E-2	7.0000000000000007E-2	0.18	0.12	0.09	0.06	0.12	0.09	0.06	0.06	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	5.03	5.23	5.23	5.2	5.07	5.2	5.03	5.17	4.9000000000000004	5	T2	7.0000000000000007E-2	7.0000000000000007E-2	0.09	0.22	0.25	0.19	0.13	0.12	0.12	0.12	7.0000000000000007E-2	7.0000000000000007E-2	0.09	0.22	0.25	0.19	0.13	0.12	0.12	0.12	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	5.53	5.67	5.67	5.63	5.5	5.47	5.33	5.4	5.23	5.33	Days


ppm



Ammonia

C	0.08	0.01	0.02	1.4E-2	0.08	0.02	0.03	0.02	0.1	0.11	0.08	0.01	0.02	1.4E-2	0.08	0.02	0.03	0.02	0.1	0.11	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	0.48	0.69	0.63	0.52	0.24	7.0000000000000007E-2	0.23	0.3	0.34	0.42	T1	0.11	0.05	0.13	0.06	7.0000000000000007E-2	0.12	3.5999999999999997E-2	0.09	0.05	0.16	0.11	0.05	0.13	0.06	7.0000000000000007E-2	0.12	3.5999999999999997E-2	0.09	0.05	0.16	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	0.4	0.36	0.49	0.33	0.42	0.49	0.61	0.54	0.5	0.47	T2	0.02	0.02	0.03	1.4E-2	0.08	0.1	0.14000000000000001	0.06	0.08	0.01	0.02	0.02	0.03	1.4E-2	0.08	0.1	0.14000000000000001	0.06	0.08	0.01	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	0.66	0.82	0.43	0.27	0.36	0.45	0.55000000000000004	0.45	0.7	0.65	Days


ppm



Nitrite

C	5.0000000000000001E-3	0.08	7.0000000000000007E-2	0.04	0.01	7.0000000000000007E-2	0.05	0.02	0.05	3.0000000000000001E-3	5.0000000000000001E-3	0.08	7.0000000000000007E-2	0.04	0.01	7.0000000000000007E-2	0.05	0.02	0.05	3.0000000000000001E-3	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	0.53	0.46	0.51	0.55000000000000004	0.4	0.28000000000000003	0.22	0.23	0.26	0.22	T1	0.05	0.03	0.08	0.04	0.02	0.05	0.03	0.02	0.02	0.04	0.05	0.03	0.08	0.04	0.02	0.05	0.03	0.02	0.02	0.04	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	0.51	0.51	0.33	0.22	0.15	0.17	0.49	0.26	0.44	0.36	T2	0.01	0.02	0.08	0.06	0.03	0.04	0.06	0.02	0.06	0.02	0.01	0.02	0.08	0.06	0.03	0.04	0.06	0.02	0.06	0.02	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	0.37	0.35	0.25	0.17	0.26	0.38	0.23	0.27	0.22	0.39	Days


ppm



Average Weight

C	0.03	0.2	0.03	0.2	Average Initail Weight	Average Final Weight	8.73	13.34	T1	0.01	0.25	0.01	0.25	Average Initail Weight	Average Final Weight	8.86	12.68	T2	0.02	0.49	0.02	0.49	Average Initail Weight	Average Final Weight	8.82	13.55	Period


gram




Average Weight

C	0.19	0.56999999999999995	0.21	0.19	0.56999999999999995	0.21	20th	40th	60th	0.94	2.41	4.5999999999999996	T1	0.17	0.25	0.23	0.17	0.25	0.23	20th	40th	60th	0.67	2.5299999999999998	3.81	T2	0.14000000000000001	0.5	0.52	0.14000000000000001	0.5	0.52	20th	40th	60th	1.38	3.46	4.7300000000000004	Days


g/day




Average Weight

C	0.19	0.56999999999999995	0.21	0.19	0.56999999999999995	0.21	20th	40th	60th	0.94	2.41	4.5999999999999996	T1	0.17	0.25	0.23	0.17	0.25	0.23	20th	40th	60th	0.67	2.5299999999999998	3.81	T2	0.14000000000000001	0.5	0.52	0.14000000000000001	0.5	0.52	20th	40th	60th	1.38	3.46	4.7300000000000004	Days


%




Specific growth rate 

C	0.98	1.43	0.35	0.98	1.43	0.35	20th	40th	60th	4.71	6.03	7.67	T1	0.88	0.64	0.38	0.88	0.64	0.38	20th	40th	60th	3.35	6.34	6.36	T2	0.72	1.27	0.88	0.72	1.27	0.88	20th	40th	60th	6.92	8.66	7.88	Days


%




Feed conversion Efficiency 

C	8.0000000000000002E-3	2.3E-2	8.0000000000000002E-3	8.0000000000000002E-3	2.3E-2	8.0000000000000002E-3	20th	40th	60th	0.03	0.13	0.18	T1	8.0000000000000002E-3	1.0999999999999999E-2	8.0000000000000002E-3	8.0000000000000002E-3	1.0999999999999999E-2	8.0000000000000002E-3	20th	40th	60th	0.02	0.1	0.15	T2	6.0000000000000001E-3	2.1000000000000001E-2	2.0799999999999999E-2	6.0000000000000001E-3	2.1000000000000001E-2	2.0799999999999999E-2	20th	40th	60th	0.05	0.13	0.19	Days





Protein efficiency ratio 

C	0.02	7.0000000000000007E-2	0.04	0.02	7.0000000000000007E-2	0.04	20th	40th	60th	0.11	0.3	0.56999999999999995	T1	8.0000000000000002E-3	0.03	0.05	8.0000000000000002E-3	0.03	0.05	20th	40th	60th	0.08	0.31	0.48	T2	0.01	0.06	0.11	0.01	0.06	0.11	20th	40th	60th	0.17	0.43	0.59	Days





Lipid efficiency ratio 

C	0.15	0.45	0.17	0.15	0.45	0.17	20th	40th	60th	0.75	1.92	3.68	T1	0.14000000000000001	0.2	0.18	0.14000000000000001	0.2	0.18	20th	40th	60th	0.53	2.0299999999999998	3.05	T2	0.64	0.4	0.42	0.64	0.4	0.42	20th	40th	60th	1.1000000000000001	2.77	3.78	Days





Average Plant Length 

C	0.37	0.57999999999999996	1.44	0.37	0.57999999999999996	1.44	20th	40th	60th	11.9	20.100000000000001	35.5	T1	0.98	1.36	0.69	0.98	1.36	0.69	20th	40th	60th	16.36	29.26	37.86	T2	0.49	1	2.06	0.49	1	2.06	20th	40th	60th	14.96	32	46.03	Days


Cm




Average growth rate 

C	0.01	0.02	0.04	0.01	0.02	0.04	20th	40th	60th	0.59	0.76	0.42	T1	0.04	0.03	0.05	0.04	0.03	0.05	20th	40th	60th	0.81	0.64	0.43	T2	0.02	0.03	0.05	0.02	0.03	0.05	20th	40th	60th	0.74	0.85	0.7	Days


cm/day




Average Plant Biomass 

C	0.22	0.22	Biomass	5.33	T1	0.1	0.1	Biomass	5.68	T2	0.31	0.31	Biomass	6.9	Plant Biomass


gram




Temperature

C	0.19	0.55000000000000004	0.36	0.7	0.38	0.57999999999999996	0.37	0.38	0.4	0.64	0	0.19	0.55000000000000004	0.36	0.7	0.38	0.57999999999999996	0.37	0.38	0.4	0.64	0th	7th	14th	21th	28th	35th	42nd	49th	56th	63rd	23.47	25.63	25.8	25.7	26.87	27	26.43	26.77	26.7	26.83	T1	0.17	0.03	0.43	0.28999999999999998	0.12	0.06	0.26	0.37	0.23	0.32	0.17	0.03	0.43	0.28999999999999998	0.12	0.06	0.26	0.37	0.23	0.32	0th	7th	14th	21th	28th	35th	42nd	49th	56th	63rd	23.07	24.97	26.57	26.47	26.6	27	27.13	27.37	27.47	27.33	T2	0.09	0.06	0.17	0.19	0.13	0.37	0.52	0.26	7.0000000000000007E-2	0.32	0.09	0.06	0.17	0.19	0.13	0.37	0.52	0.26	7.0000000000000007E-2	0.32	0th	7th	14th	21th	28th	35th	42nd	49th	56th	63rd	23.43	25.1	27	26.97	26.57	27.27	27.33	27.33	27.47	27	Days


oC



pH

C	0.01	0.04	0.09	7.0000000000000007E-2	0.05	0.02	0.02	0.02	0.02	0.02	0.01	0.04	0.09	7.0000000000000007E-2	0.05	0.02	0.02	0.02	0.02	0.02	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	8.3800000000000008	8.49	8.73	8.73	8.68	8.6	8.57	8.5399999999999991	8.51	8.49	T1	0.04	0.05	0	0.03	0.01	0.02	0.02	0.03	0.03	0.03	0.04	0.05	0	0.03	0.01	0.02	0.02	0.03	0.03	0.03	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	8.3699999999999992	8.5399999999999991	8.8000000000000007	8.91	8.93	8.8800000000000008	8.83	8.8000000000000007	8.7799999999999994	8.75	T2	0.09	0.04	0.03	0.03	0.04	0.04	0.03	0.03	0.03	0.03	0.09	0.04	0.03	0.03	0.04	0.04	0.03	0.03	0.03	0.03	0th	7th	14th	21st	28th	35th	42nd	49th	56th	63rd	7.99	8.4600000000000009	8.93	8.8000000000000007	8.7899999999999991	8.77	8.74	8.7200000000000006	8.69	8.67	Days


pH



