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ABSTRACT

	Aims: The aim of this study was to quantify and compare the chemical and biological properties of fermented bio-inputs and evaluate their effects when incubated with soil.
Study design:The design used for this study was Completely Randomized Design (CRD) with 3 replications.
Place and Duration of Study:The study was conducted in Assam Agricultural University, Jorhat, Assam, India.
Methodology:The standard preparations of bio-inputs (Ghanajeevamrit, Dravajeevamrit and Panchagavya) were prepared according to standard procedure along with their 15 and 30% reductions and were analysed periodically to see its peak period of nutrient release and microbial activity.An incubation study was also conducted with these bio-inputs taking ten treatments to observetheir effect in the soil. 
Results: The Ghanajeevamrit preparations recorded higher nutrient content and microbial activities compared to the Panchagavya and Dravajeevamrit preparations. The highest Organic Carbon (OC) % in Standard Ghanajeevamrit, Standard Dravajeevamrit and Standard Panchagavya were 2.36, 1.57 and 1.67% respectively. Standard Ghanajeevamrit was found to record the highest bacterial and fungal populations of 8.18 and 5.49 log cfu g-1 respectively on 9th day.Panchagavya showed better nutrient release when incubated with soil, compared to Ghanajeevamrit and Dravajeevamrit. The mean values of Soil OC, bacterial and fungal populations in Standard Panchagavya treatment (T8) were 0.85%, 6.76 log cfu g-1 and 5.39 log cfu g-1.
Conclusion:The highest nutrient concentration and microbial activities were observed in Ghanajeevamrit followed by Panchagavya and Dravajeevamrit, and the standard preparations were significantly more efficient than the reductions of these inputs. In the incubation study, Panchagavya treatments were more effective in terms of nutrient availability and microbial activities in soil. Therefore, these organic inputs can be fully utilized for promoting zero budget natural farming. 
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1. INTRODUCTION

In order to feed the ever-growing population, intensification of agriculture was followed which led to indiscriminate use of fertilizers and pesticides to obtain higher yields. Intensive agriculture using various agrochemicals, heavy machineries, pesticides etc., has resulted in accelerated greenhouse gas emission and environmental pollution (Mylonas et al., 2020). Out of all the inputs used in intensive agriculture, synthetic fertilizers are the major contributors of greenhouse gas emissions (Xu et al., 2023). Increased mechanization boost agricultural production but at the cost of soil health and fertility (Peng et al., 2022). Risks of biodiversity loss, climate change, desertification and environmental pollution are also aggravated because of faulty agricultural practices. Use of synthetic fertilizers leave residues when applied as foliar spray which eventually enter the food chain and pose threat to human health (Choudhary et al., 2022).  
Zero budget natural farming system was adopted to resolve the issues arising from conventional agriculture (Vijay et al., 2022). Shree Subhas Palekar, an agriculturalist is the pioneer for natural farming in India (Palekar, 2006). However, a Japanese farmer and philosopher named Masanobu Fukuoka first used the term ‘Natural Farming’ in 1975 in his book, ‘The One-Straw Revolution (Fukuda, 2018). Lately, in India, the National Mission on Natural Farming (NMNF) was launched by the Union Cabinet, chaired by Prime Minister, Shri Narendra Modi. It is a standalone Centrally Sponsored Scheme under the Ministry of Agriculture & Farmers' Welfare (Press Information Bureau 25th Nov 2024).
Zero budget Natural farming encourages the use of locally available materials such as cow dung, cow urine, pulse flour, jaggery, etc (Suganthy et al., 2023). Cow dung is an affordable and readily accessible material that is rich in microflora and can be exploited effectively for sustainable agriculture (Gupta et al., 2016). Cow urine being rich in amino acids, contribute to higher nitrogen content in the organic inputs and also impart disease resistance to plants (Kulkarni and Gargelwar, 2019).
The materials like cow dung, urine, jaggery, besan, milk, curd etc. are rich in carbon and nitrogen and increase the microbial population when combined together to prepare natural farming organic inputs such as Panchagavya, Ghanajeevamrit, Dravajeevamrit, etc. (Sharma et al., 2021). Dravajeevamrit is the liquid fermented mixture of cow dung, cow urine, besan and jaggery. Ghanajeevamrit is the solid form of Dravajeevamrit, which can be prepared even in areas having water scarcity (Khadse and Rosset, 2019). Both of these inputs when applied to soil act as bio-stimulants and increase soil microbial activity, nutrient cycling and crop yield (Gurjar et al.,2024 and Ravi et al.,2022). Panchagavya is a mixture containing five products obtained from cow (dung, urine, milk, ghee and curd) along with some additional components like coconut water, banana etc. Panchagavya is a consortium of naturally occurring beneficial microorganisms including photosynthetic bacteria, lactic acid bacteria, yeast, actinomycetes, etc., which on application, improves soil heath and crop yield (Pal and Patel, 2020). These fermented formulations can house a wide variety of crop growth promoting bacteria which contribute to increased nitrogen mineralization, production of plant growth hormones and resistance against plant pathogens (Sreenivasa et al.,2010). This will further help in promoting environmental sustainability and restoring the agro-ecological balance that has been degraded with conventional farming systems (De, 2022).
Since the fermented organic formulations are prepared using locally available resources with minimum cost, they are gaining popularity among small and marginal farmers (Duraivadivel et al., 2022; Javiyaet al., 2022).
In respect to organic production, it is very crucial to assess the quality and efficiency of the organic inputs (Ram et al.,2018). Since these organic inputs have rich microbial load, their period of efficiency will be limited. Also, different inputs have different compositions which indicate that the efficiency period may vary from input to input. Given these concerns, scientific proof of the advantages of the organic inputs might boost farmers' trust and this knowledge can be used as a prerequisite before applying under field condition to gain their maximum benefit (Chakraborty and Sarkar, 2019; Singh et al., 2023). The present study was conducted to provide some insight on the duration of efficiency period of the bio-inputs before optimizing them for use in sustainable agriculture. The bio-inputs, namely, Ghanajeevamrit, Dravajeevamrit and Panchagavya were prepared and assessed for their chemical and biological properties periodically at regular intervals. The study showed the period of maximum efficiency for the three inputs, thereby, indicating the most suitable time for their application. 
To examine and quantify the dynamics of soil chemical and biological properties on addition of organic inputs overtime, it is beneficial to conduct incubation studies (Thiteet al., 2022). Very few incubation studies using such organic inputs have been conducted in the past. The present study was conducted with the following two objectives:
1. Periodic characterization of the bio-inputs and 
2. Nutrient releasing pattern of the bio-inputs through an incubation study
 The characterization study was aimed to provide some insight on the duration of efficiency period of the bio-inputs before optimizing them for use in sustainable agriculture. The bio-inputs, namely, Ghanajeevamrit, Dravajeevamrit and Panchagavya were prepared and assessed for their chemical and biological properties periodically at regular intervals. The study showed the period of maximum efficiency for the three inputs, thereby, indicating the most suitable time for their application. Through the incubation study, the influence of these inputs on soil nutrient cycling and microbial activities were closely monitored over a 90-days period in a controlled condition.

2. material and methods 

2.1 Preparation Of Bio-Inputs

For periodic analysis of the bio-inputs, three bio-inputs were prepared, viz: Ghanajeevamrit, Dravajeevamrit and Panchagavya along with 15% and 30% reductions. Ghanajeevamrita was prepared using the procedure mentioned by Das et al.,(2022). The components for Ghanajeevamrit consisted of 100 kg cow dung, 3 L cow urine, 1 kg jaggery, 1 kg pulse flour and a handful of undisturbed soil. After thorough mixing it was kept covered for 10 days. The reductions were prepared by reducing the amounts of the components by 15% and 30%. For preparation of Dravajeevamrit the standard method prescribed by Palekar (2006) was followed. 10 kg cow dung, 10 L cow urine, 2 kg jaggery, 2 kg pulse flour, handful of undisturbed soil and 200 L of water were mixed in plastic drums. It was kept for 72 hours with continuous stirring three times a day. The reductions of Dravajeevamrit were prepared by reducing all the components by 15 and 30% from the standard keeping the quantity of water constant. For preparation of Panchagavya the procedure mentioned by Chakraborty and Sarkar (2019) was followed. Initially 3.5 kg cow dung and 0.5 kg cow ghee were mixed in an earthen pot. After 3 days, 5 L water and 5 L cow urine were mixed and kept for 15 days. This was followed by addition of 1.5 L cow milk, 1 L curd, 1.5 L water obtained from tender coconut, 6 well ripened bananas and 1.5 kg jaggery. The mixture was stirred regularly and the Panchagavya was ready after 10 days. To prepare the reductions of Panchagavya, all the components were reduced by 15% and 30% keeping the quantity of water constant.

2.2 Periodic analysis of bio-inputs

The prepared bio-inputs were analysed for changes in their chemical and biological properties at an interval of 3 days, starting from the day of addition of inputs (0 days) to 12 days.
The pH and electrical conductivity of the bio-inputs was measured using glass rod pH meter (Jackson, 1973). Organic carbon was determined by Walkley and Black’s Method described by Jackson (1973). Total nitrogen content of inputs was determined by digestion using Modified Kjeldahl Method (Jackson, 1973). For total P and K samples were digested using di-acid mixture followed by separate methods of estimation (Jackson, 1973). From the digested samples, total Phosphorous was determined using Vanado-molybdo-phosphoric yellow method using spectrophotometer. Total Potassium was determined by Flame Photometer method. 
For enumeration of microbial count, serial dilutions were prepared followed by inoculation in media and incubation at 30±2°C and counting of colonies was done using plate count method (Scmidt and Colwell, 1967). Bacteria and fungus were isolated using Nutrient Agar Media and Martin’s Rose Bengal Agar Media respectively (Subba Rao, 1982). Acid phosphatase activities were determined using the method prescribed by Tabatabai and Bremner (1969). The concentration of p-nitrophenol release after treating the samples with p-nitrophenyl phosphate followed by incubation for 1 hour was determined using Nanodrop Spectrophotometer. For determination of urease activity, the protocol given by Kandeler and Garber (1988) was followed. The concentration of ammonia evolved after incubating the urea treated samples for 2 hours was determined using UV-VIS spectrophotometer. The microbial biomass carbon was estimated by fumigation extraction method followed by titration (Vance et al., 1987). The microbial biomass carbon was calculated from the differences in extractable organic carbon between fumigated and non-fumigated samples.

2.3 Incubation study

The soil sample used for incubation study was collected from Instructional Cum Research (ICR) farm of Assam Agricultural University and was sandy clay loam in texture. The details of the physico-chemical and biological properties of the soil are given in Table 1. 
50 g of processed soil was taken in plastic containers of 500 g capacity, and the prepared bio-inputs were added as per the treatments (Table 2). The incubated samples were kept in shade and soil moisture content was maintained at field capacity. Samples were collected at 0, 15, 30, 60 and 90 days of incubation.


Table 1 Initial Physico-chemical and biological properties of the soils
	Parameters
	ICR farm soil

	pH (soil: water: 1:2.5)
	4.52

	Textural class
	Sandy clay loam

	Organic carbon (%)
	0.65 

	Available N(kg/ha)
	263.42

	Available P2O5(kg/ha)
	19.72

	Available K2O(kg/ha)
	126.74

	Bacterial count (log cfu g-1 soil)
	5.30

	Fungal count (log cfu g-1 soil)
	4.60

	Soil Microbial Biomass Carbon (µg g-1 soil)
	324.40

	Acid phosphatase activity (µg p-nitrophenol g-1 soil h-1)
	19.20

	Urease activity (µg NH4+ g-1 2h-1)
	20.63







2.3.1 Treatment Details

There were 10 treatments consisting of the standard and reductions of the three bio-inputs and a control. The treatment details are given in Table 2.

Table 2 Details of treatments
	T1
	Absolute control

	T2
	Standard preparation of Ghanajeevamrit applied at the rate of 250kg ha -1

	T3
	15% reduction of Ghanajeevamrit applied at the rate of 250kg ha -1

	T4
	30% reduction of Ghanajeevamrit applied at the rate of 250kg ha -1	

	T5
	Standard Dravajeevamrit applied at the rate of 500 L ha -1

	T6
	15% reduction of Dravajeevamrit applied at the rate of 500 L ha -1

	T7
	30% reduction of Dravajeevamrit applied at the rate of 500 L ha -1

	T8
	Standard preparation of Panchagavya applied at the rate of 3%

	T9
	15% reduction of Panchagavya applied at the rate of 3%

	T10
	30% reduction of Panchagavya applied at the rate of 3%



2.3.2Soil analysis

Soil pH was measured from 1:2.5 soil-water suspension using glass rod pH meter (Jackson, 1973). Soil organic carbon was measure by using Walkley and Black’s method described by Jackson (1973). Available nitrogen was measured using Alkaline Potassium Permanganate method (Subbiah and Asija, 1956). The available phosphorus of the soil samples was determined using Bray’s – I method with 0.03N NH4F in 0.025 N HCl as extractants (Jackson, 1973). Available Potassium was determined using flame photometer after extracting the soil with neutral normal ammonium acetate and Potassium was assessed (Jackson, 1973). Soil microbial count was enumerated by serial dilution followed by plate count method (Scmidt and Colwell, 1967). Acid phosphatase enzyme activity was estimated according to the method prescribed by Tabatabai and Bremner (1969). Determination of urease activity was carried out following the protocol given by Kandeler and Garber (1988). The soil microbial biomass carbon was determined using the fumigation-extraction method, followed by titration as described by Vance et al., (1987).

2.3 Statistical Analysis

The data generated in the study was analyzed statistically using Opstat software. The critical difference at 5% level of significance was used to determine significant differences between the treatments and days. The graphs were drawn in MS Excel software. The design followed was factorial completely randomized design (CRD) with 3 replications.


3. results 
3.1 Periodic Analysis Of Bio-Inputs

3.1.1Chemical properties

The periodic changes in pH of the inputs are given in Figure 1 (a, b, c). The mean pH values of Standard Ghanajeevamrit, Standard Dravajeevamrit and Standard Panchagavya were 6.60, 4.49 and 6.03 respectively.The pH of all the inputs were found to decrease significantly from the initial value till 6th day followed by a slight increase. Figure 2 (a, b, c) revealed that the organic carbon (OC) percentage in Ghanajeevamrit and Dravajeevamrit reached peak value on 9th day while, in Panchagavya the highest peak was attained on 12th day. The peak values of OC in Standard Ghanajeevamrit, Standard Dravajeevamrit and Standard Panchagavya were 2.36, 1.57 and 1.67% respectively.

[bookmark: _Hlk188399401][bookmark: _Hlk188399494][bookmark: _Hlk188399518][bookmark: _Hlk188399532][bookmark: _Hlk188399546][bookmark: _Hlk188399699]The changes in total N content and total P content in the inputs are given in Fig 3 (a, b, c) and Fig 4 (a, b, c) respectively. The total nitrogen (N) and phosphorous (P) content of Ghanajeevamrit and Dravajeevamrit were the highest on 6th day. The total N and P content in Panchagavya increased till 9th day. The highest N content in Standard Ghanajeevamrit, Standard Dravajeevamrit and Standard Panchagavya were 1.12, 0.82 and 0.76% respectively. The highest P content in Standard Ghanajeevamrit, Standard Dravajeevamrit and Standard Panchagavya were 0.54, 0.13 and 0.17% respectively. The highest values of total potassium (K) in the bio-input preparations was obtained on 6th day followed by a decline (Fig 5- a, b, c). The highest K content in Standard Ghanajeevamrit, Standard Dravajeevamrit and Standard Panchagavya were 0.92, 0.48 and 0.58% respectively. Ghanajeevamrit had significantly higher nutrient content compared Dravajeevamrit and Panchagavya.













Fig. 5 Periodic changes in Total Potassium (K %) of Ghanajeevamrit (1a); Dravajeevamrit (1b) and Panchagavya (1c) preparations



Fig. 2 Periodic changes in Organic Carbon (OC%) of Ghanajeevamrit (1a); Dravajeevamrit (1b) and Panchagavya (1c) 



Fig. 4 Periodic changes in Total Phosphorous (P %) of Ghanajeevamrit (1a); Dravajeevamrit (1b) and Panchagavya (1c) prs



Fig. 3 Periodic changes in Total Nitrogen (N %) of Ghanajeevamrit (1a); Dravajeevamrit (1b) and Panchagavya (1c) 



Fig. 1 Periodic changes in pH of Ghanajeevamrit (1a); Dravajeevamrit (1b) and Panchagavya (1c) preparations




3.1.2Biological properties

The highest values of bacterial (Fig 6- a) and fungal (Fig 7- a) populations in Standard Ghanajeevamrit were found to be 8.18 and 5.49 log cfu g-1 respectively. On the other hand, in Standard Dravajeevamrit the highest bacterial and fungal count were 7.88 (Fig 6- b) and 4.85 (Fig 7- b) log cfu ml-1 respectively and in Standard Panchagavya these values were 7.95 (Fig 6- c) and 5.04 (Fig 7- c) log cfu ml-1 respectively. The populations of bacteria and fungus in Ghanajeevamrit and Dravajeevamrit preparations significantly increased till 9th day while in Panchagavya the microbial population increased till 12th day. 
[bookmark: _Hlk188401939][bookmark: _Hlk188402049]The microbial biomass carbon (MBC) significantly increased till the 9th day in Ghanajeevamrit and Dravajeevamrit whereas in Panchagavya it increased till 12th day (Fig 8- a, b, c). The highest MBC values in Standard Ghanajeevamrit, Standard Dravajeevamrit and Standard Panchagavya were 877.80 µg g-1, 748.30 µg ml-1 and 767.10 µg ml-1 respectively. 
The activities of acid phosphatase (Fig 9- a) and urease (Fig 10- a) enzymes in Ghanajeevamrit preparations significantly increased till 6th day followed by a decline. The highest values for acid phosphatase and urease enzymes in Standard Ghanajeevamrit were 68.84 µg p-nitrophenol g-1 h-1 and 58.81 µg NH4 g-1 2h-1 respectively. In Dravajeevamrit acid phosphatase activity (Fig 9- b) was the highest on the 9th day while urease activity (Fig 10- b) was the highest on 6th day. The highest levels of acid phosphatase and urease enzymes in Standard Dravajeevamrit were 57.51 µg p-nitrophenol g-1 h-1 and 47.75 µg NH4 g-1 2h-1 respectively. In Panchagavya preparations the activity of acid phosphatase and urease enzymes significantly increased till 12th day, with the value being 68.72 µg p-nitrophenol ml-1 h-1 (Fig 9- c) and 49.06 µg NH4 ml-1 2h-1 (Fig 10- c) respectively for Standard Panchagavya.





























	Fig. 7 Periodic changes in fungal count (log cfu g-1 and log cfu ml -1) of Ghanajeevamrit (1a); Dravajeevamrit (1b) and Panchagavya (1c) 



Fig. 8 Periodic changes in microbial biomass carbon (µg g-1 and µg ml-1)of Ghanajeevamrit (1a); Dravajeevamrit (1b) and Panchagavya (1c) 



Fig. 9 Periodic changes in Phosphomonoesterase activity (µg p-nitrophenol g-1 hr-1 and µg p-nitrophenol ml-1 hr-1) of Ghanajeevamrit (1a); Dravajeevamrit (1b) and Panchagavya (1c) 



Fig. 10 Periodic changes in Urease activity (µg NH4 g-1 2h-1 and µg NH4 ml-1 2hr -1) of Ghanajeevamrit (1a); Dravajeevamrit (1b) and Panchagavya (1c) preparations



Fig. 6 Periodic changes in bacterial count (log cfu g-1 and log cfu ml -1) of Ghanajeevamrit (1a); Dravajeevamrit (1b) and Panchagavya (1c) 




3.2 Incubation Study
3.2.1Chemical properties
[bookmark: _Hlk188403906]The changes in soil pH and OC during the incubation study are presented in Table 3. Addition of organic inputs resulted in increase in soil pH from 0 to 15th day followed by a decline till 60th day and a slight rise on 90th day of incubation (Table 3). The highest pH was observed with Standard Panchagavya treatment (T8). The pH values in T8 were 4.49, 5.24, 5.17, 4.98 and 4.85 on 0, 15, 30, 60 and 90 days of incubation respectively. In general, there was an increase in pH in the bio-input treated soils compared to control. Organic carbon (OC) showed an increasing trend till 60th day on addition of organic inputs and T8 (Standard Panchagavya) showed the highest OC (0.91%), on 60th day, out of all treatments. The mean OC values in Standard Ghanajeevamrit (T2), Standard Dravajeevamrit (T5) and Standard Panchagavya (T8) were 0.84, 0.76 and 0.85 % respectively (Table 3).
The available N, P and K in soil on various days of incubation are presented in Tables 4. In all the treatments available N increased significantly from the initial value till 60th day followed by a decline and the highest value was recorded by treatment T5 (Standard Dravajeevamrit). On the 60th day, the available N in T5 was 18% higher than control (Table 4). In case of available P, the highest value was shown by T8 on 30th day of incubation. On 30th day, the values P in sandy clay loam soil was 35.60 kg ha-1 (Table 4). Available K increased significantly till 60th day. The highest value was obtained in T8 and was 17% higher compared to control (Table 4).

Table 3 Changes in soil pH and Organic Carbon (%) as influenced by different treatments over days of incubation
	Treatments
	pH
	Organic Carbon (%)

	
	Days of Incubation (DOI)
	Days of Incubation (DOI)

	
	0
	15
	30
	60
	90
	Mean
	0
	15
	30
	60
	90
	Mean

	T1 
	4.52
	4.58
	4.57
	4.55
	4.55
	4.55g
	0.67
	0.73
	0.75
	0.75
	0.71
	0.72f

	T2 
	4.48
	5.14
	4.89
	4.68
	4.79
	4.80c
	0.78
	0.81
	0.86
	0.90
	0.84
	0.84ab

	T3
	4.47
	5.03
	4.88
	4.55
	4.76
	4.74d
	0.75
	0.79
	0.83
	0.87
	0.77
	0.80c

	T4 
	4.43
	4.90
	4.82
	4.54
	4.55
	4.65e
	0.72
	0.76
	0.78
	0.83
	0.73
	0.76d

	T5 
	4.41
	4.96
	4.64
	4.65
	4.58
	4.65e
	0.72
	0.77
	0.77
	0.80
	0.74
	0.76d

	T6 
	4.35
	4.91
	4.63
	4.59
	4.55
	4.61f
	0.71
	0.71
	0.76
	0.79
	0.74
	0.74e

	T7 
	4.33
	4.87
	4.58
	4.51
	4.52
	4.56g
	0.72
	0.76
	0.74
	0.77
	0.70
	0.74e

	T8 
	4.49
	5.24
	5.17
	4.98
	4.85
	4.95a
	0.80
	0.82
	0.86
	0.91
	0.87
	0.85a

	T9 
	4.46
	5.19
	5.11
	4.84
	4.81
	4.88b
	0.78
	0.79
	0.83
	0.90
	0.83
	0.83b

	T10
	4.48
	5.15
	4.89
	4.71
	4.75
	4.80c
	0.77
	0.74
	0.80
	0.87
	0.80
	0.79c

	Mean
	4.44d
	5.00a
	4.82b
	4.66c
	4.67c
	4.72
	0.74d
	0.77c
	0.80b
	0.84a
	0.77c
	0.78

	CD (Treatments) 5%
	0.03
	0.02

	CD (DOI) 5%
	0.02
	0.01

	CD (Interaction) 5%
	0.07
	0.03



For each parameter different letters in rows and columns of mean values indicate significant differences at p≤0.05.









Table 4 Changes in Available Nitrogen (N kg ha-1), Phosphorous(P2O5 kg ha-1)andPotassium (K2O kg ha-1) as influenced by different treatments over days of incubation
	
	Treatments
	Available Nitrogen (N kg ha-1)
	Available Phosphorous (P2O5 kg ha-1)
	Available Potassium (K2O kg ha-1)

	
	Days of Incubation (DOI)
	Days of Incubation (DOI)
	Days of Incubation (DOI)

	
	0
	15
	30
	60
	90
	Mean
	0
	15
	30
	60
	90
	Mean
	0
	15
	30
	60
	90
	Mean

	T1 
	265.9
	268.9
	269.1
	271.0
	267.8
	268.6h
	21.3
	22.3
	23.7
	23.0
	21.3
	22.30
	137.4
	138.3
	139.1
	141.6
	137.4
	138.8i

	T2 
	270.9
	275.7
	280.8
	312.0
	285.6
	285.0c
	23.5
	25.4
	33.5
	26.9
	24.3
	26.7b
	150.3
	154.4
	158.9
	162.6
	154.1
	156.1c

	T3
	269.5
	273.6
	279.0
	309.5
	281.0
	282.5e
	22.9
	25.9
	30.7
	25.3
	22.6
	25.5c
	145.5
	149.2
	154.6
	158.8
	150.0
	151.6e

	T4 
	268.0
	272.8
	275.0
	305.0
	278.6
	279.8g
	22.2
	24.3
	26.3
	24.0
	21.4
	23.6e
	143.1
	146.0
	149.0
	152.9
	146.4
	147.5g

	T5 
	272.4
	278.6
	284.4
	320.1
	289.4
	289.0a
	22.8
	27.4
	30.7
	27.0
	24.2
	26.4b
	143.7
	147.9
	153.7
	159.0
	148.6
	150.6f

	T6 
	270.8
	275.8
	283.0
	315.8
	286.9
	286.5b
	22.5
	24.7
	27.0
	25.6
	23.0
	24.5d
	140.9
	144.6
	149.9
	154.3
	145.7
	147.1g

	T7 
	268.6
	274.8
	280.5
	310.8
	285.2
	283.9d
	21.8
	23.8
	25.3
	24.4
	22.3
	23.5e
	138.9
	142.8
	145.3
	149.5
	141.6
	143.6h

	T8 
	271.3
	278.4
	281.9
	313.2
	287.1
	286.3b
	24.4
	31.7
	35.6
	30.9
	24.2
	29.3a
	156.6
	159.0
	163.2
	165.8
	158.7
	160.8a

	T9 
	269.3
	276.4
	281.1
	311.0
	285.0
	284.6c
	22.8
	25.5
	32.3
	28.7
	22.1
	26.3b
	152.8
	155.8
	159.6
	163.9
	155.9
	157.6b

	T10
	268.0
	275.1
	277.9
	307.1
	281.0
	281.8f
	22.7
	24.3
	29.7
	25.9
	21.2
	24.8d
	150.0
	153.1
	154.5
	159.0
	151.2
	153.6d

	Mean
	269.5e
	275.0d
	279.3c
	307.6a
	282.8b
	282.8
	22.7c
	25.5b
	29.5a
	26.2b
	22.7c
	25.3
	145.9d
	149.1c
	152.8b
	156.8a
	149.0c
	150.7

	CD (Treatments) 5%
	0.5
	0.6
	0.5

	CD (DOI) 5%
	0.3
	0.4
	0.4

	CD (Interaction) 5%
	1.1
	1.2
	1.2


For each parameter different letters in rows and columns of mean values indicate significant differences at p≤0.05.



3.2.2Biological properties

The soil microbial populations increased on addition of organic inputs and attained a maximum value on 60th day of incubation. The highest bacterial count was shown by T8 (Standard Panchagavya) and on 60th day, the value was around 27% greater than in control (Table 5). The highest fungal count was shown by T8 and on 60th day, the value was around 16% greater than in control (Table 5). The bacterial count in T8 were 6.57, 6.65, 6.69, 7.28 and 6.62 log cfu g-1 on 0, 15, 30, 60 and 90 days of incubation respectively. The fungal population in T8 were 5.34, 5.37, 5.40, 5.44 and 5.38 log cfu g-1 on 0, 15, 30, 60 and 90 days of incubation respectively.
SMBC (Soil Microbial Biomass Carbon) values in the incubated soil samples increased significantly with the application of treatments till 60th day followed by a decline (Table 6). The highest value of SMBC was obtained in T8 (373.4 µg g-1) and when compared to control, it was around 8% higher. The soil enzyme activities also increased on application of the bio-inputs. Acid phosphatase enzyme significantly increased till 30th day and the highest value was shown by T8 (Table 6). However, urease activity in soil increased significantly till 60th day and T5 showed the highest value among the treatments (Table 6). In T8, acid phosphatase activity was 47.7 µg p-nitrophenol g-1 dry soil h-1 on 30th day of incubation (Table 6). In T5, urease activity was found to be 38.1 µg NH4 g-1 2h-1on 60th day of incubation (Table 6).

Table 5 Changes in Bacterial Population (log cfu g-1) andFungal Population (log cfu g-1) as influenced by different treatments over days of incubation
	Treatments
	Bacterial Population (log cfu g-1)
	Fungal Population (log cfu g-1)

	
	Days of Incubation (DOI)
	Days of Incubation (DOI)

	
	0
	15
	30
	60
	90
	Mean
	0
	15
	30
	60
	90
	Mean

	T1 
	5.34
	5.40
	5.40
	5.75
	5.31
	5.44h
	4.64
	4.64
	4.67
	4.70
	4.63
	4.66h

	T2 
	6.43
	6.60
	6.65
	6.84
	6.56
	6.62bc
	5.28
	5.32
	5.37
	5.40
	5.36
	5.35b

	T3
	6.34
	6.52
	6.65
	6.77
	6.55
	6.56cd
	5.23
	5.29
	5.33
	5.38
	5.32
	5.31c

	T4 
	6.33
	6.49
	6.54
	6.74
	6.50
	6.52de
	5.21
	5.24
	5.29
	5.34
	5.30
	5.27d

	T5 
	6.32
	6.37
	6.54
	6.67
	6.52
	6.48ef
	5.20
	5.22
	5.27
	5.30
	5.26
	5.25e

	T6 
	6.29
	6.29
	6.41
	6.63
	6.49
	6.42fg
	5.16
	5.22
	5.24
	5.28
	5.23
	5.23f

	T7 
	6.23
	6.25
	6.36
	6.59
	6.47
	6.38g
	5.12
	5.20
	5.24
	5.27
	5.21
	5.21g

	T8 
	6.57
	6.65
	6.69
	7.28
	6.62
	6.76a
	5.34
	5.37
	5.40
	5.44
	5.38
	5.39a

	T9 
	6.43
	6.62
	6.66
	7.02
	6.59
	6.66b
	5.32
	5.33
	5.36
	5.41
	5.35
	5.35b

	T10
	6.36
	6.54
	6.63
	6.78
	6.55
	6.57cd
	5.27
	5.30
	5.30
	5.38
	5.31
	5.31c

	Mean
	6.26c
	6.37bc
	6.45b
	6.71a
	6.42bc
	6.44
	5.18e
	5.21d
	5.25b
	5.29a
	5.23c
	5.23

	CD value (Treatments) 5%
	0.07
	0.01

	CD value (DOI) 5%
	0.05
	0.01

	CD value (Interaction) 5%
	0.17
	0.02




































For each parameter different letters in rows and columns of mean values indicate significant differences at p≤0.05.
Table 6 Changes in Soil microbial biomass carbon (µg g-1), acid phosphates activity (µg p-nitrophenol g-1 dry soil h-1) and urease activity (µg NH4 g-1 2h-1)as influenced by different treatments over days of incubation.

	Treatments
	Soil microbial biomass carbon (µg g-1)
	Acid phosphates activity (µg p-nitrophenol g-1 dry soil h-1)
	Urease activity (µg NH4 g-1 2h-1)

	
	Days of Incubation (DOI)
	Days of Incubation (DOI)
	Days of Incubation (DOI)

	
	0
	15
	30
	60
	90
	Mean
	0
	15
	30
	60
	90
	Mean
	0
	15
	30
	60
	90
	Mean

	T1 
	340.7
	343.9
	345.9
	345.7
	343.5
	344.0j
	20.1
	21.1
	21.9
	21.4
	20.3
	21.0j
	20.9
	22.3
	23.8
	24.8
	22.2
	22.8i

	T2 
	362.0
	364.8
	367.4
	370.1
	368.7
	366.6c
	27.9
	31.7
	43.5
	41.6
	39.1
	36.7c
	26.9
	31.5
	33.6
	34.3
	31.2
	31.5d

	T3
	359.2
	362.9
	364.2
	367.7
	366.5
	364.1e
	24.9
	29.2
	40.0
	38.2
	35.6
	33.6e
	26.1
	28.3
	30.8
	32.3
	28.1
	29.1f

	T4 
	356.9
	360.9
	361.9
	364.4
	362.4
	361.3f
	22.2
	26.6
	36.4
	33.6
	32.0
	30.2g
	24.9
	26.2
	27.2
	29.6
	26.1
	26.8h

	T5 
	353.2
	356.2
	358.2
	360.7
	359.7
	357.6g
	26.6
	31.0
	37.6
	34.3
	30.6
	32.0f
	34.7
	36.2
	37.6
	38.1
	35.4
	36.4a

	T6 
	351.2
	353.5
	355.2
	358.8
	356.7
	355.1h
	24.6
	29.0
	34.2
	30.6
	28.6
	29.4h
	32.0
	33.2
	35.3
	36.3
	33.7
	34.1b

	T7 
	348.9
	350.9
	353.7
	357.0
	355.2
	353.1i
	21.0
	24.5
	30.8
	27.3
	24.2
	25.5i
	27.2
	29.5
	31.4
	32.0
	30.0
	30.0e

	T8 
	365.5
	368.0
	370.5
	373.4
	370.7
	369.6a
	37.4
	40.4
	47.7
	44.0
	43.1
	42.5a
	30.8
	32.1
	34.0
	35.1
	31.9
	32.8c

	T9 
	362.7
	365.1
	368.0
	371.2
	369.4
	367.3b
	33.6
	39.0
	45.6
	39.4
	39.7
	39.5b
	27.2
	29.5
	31.3
	32.8
	29.5
	30.1e

	T10
	359.8
	363.2
	366.0
	368.8
	367.2
	365.0d
	28.3
	32.7
	42.6
	36.4
	36.4
	35.3d
	25.8
	27.1
	28.4
	30.1
	27.9
	27.8g

	Mean
	356.0d
	358.9c
	361.1b
	363.8a
	362.0b
	360.4
	26.7e
	30.5d
	38.0a
	34.7b
	33.0c
	32.6
	27.6d
	29.6c
	31.3b
	32.6a
	29.6c
	30.1

	CD value (Treatments) 5%
	0.7
	0.6
	0.6

	CD value (DOI) 5%
	0.5
	0.5
	0.4

	CD value (Interaction) 5%
	1.5
	1.4
	1.2





For each parameter different letters in rows and columns of mean values indicate significant differences at p≤0.05.


4. DISCUSSION
4.1 Periodic Analysis Of Bio-Inputs

In all the prepared bio-inputs pH was found to decline while the organic carbon (OC) increased. In all the three organic inputs jaggery was a common component which might have been converted to organic acids and volatile fatty acids during the fermentation process which contributed to lower pH (Duraivadivel et al., 2022). The standard preparations had lower pH compared to the reductions of the bio-inputs, which might have been because of lower concentration of jaggery in the reductions compared to the standard preparations. Since cow dung served as a rich source of carbon (Sharma et al., 2021), presence to higher amount of cow dung in the Ghanajeevamrit preparations might have resulted in significantly higher OC %. The presence of cow milk, ghee, curd etc in Panchagavya (Pal and Patel 2020) accelerated the microbial activity which might have led to rise in OC for a longer period than the other bio-inputs. The macronutrient content of Ghanajeevamrit was considerably higher than that in the liquid preparations viz., Panchagavya and Dravajeevamrit. This might be because of its solid and more concentrated nature (Singh et al., 2023), having more than ten times the amount of cow dung by composition compared to Dravajeevamrit and Panchagavya. Similar finding was also present by Veeranna et al., (2023). Dravajeevamrit had higher N content compared to Panchagavya, which could be attributed to the presence of high amounts of amino acids and nitrogen content in pulse flour which is one of the components of Dravajeevamrit (Bindushree et al., 2023; Devakumar et al., 2014). Among the liquid organic inputs, higher content of P and K in Panchagavya compared to Dravajeevamrit might be because of the presence of additional components like cow milk, curd, ghee, tender coconut water and banana which served as a rich source of minerals like (Ramu, 2019).

The microbial and enzyme activities in Ghanajeevamrit and Dravajeevamrit were the highest around 6-9th days, while those in Panchagavya were the maximum at 12th day. In a similar study Devakumar et al., (2014) attributed the increase in bacterial and fungal colonies in Dravajeevamrit between the 9th and 12th day to the presence of a handful of soil added while preparation, which might have served as a source of microbial inoculum. These probably helped in growth and proliferation of microorganisms, thereby resulting in increased microbial populations in the periodic observations. Vijay et al., (2022) reported the increase in the bacterial count in Dravajeevamrit between 8 to 12 days due to the synergistic effect of jaggery and pulse flour which were used to prepare Dravajeevamrit. Amalraj et al., (2013) in his study reported higher microbial biomass carbon in Panchagavya. Presence of cow curd, milk and ghee as the components (Ram et al., 2018) might have contributed to higher substrate and energy source for microorganisms and their enhanced growth and diversity in Panchagavya. This in turn might have led to sustenance of enzyme activities and MBC for a longer period compared to the other inputs. In similar research Parvathi (2014) reported the presence of high urease and acid phosphatase activities in Dravajeevamrit and Panchagavya. The increased enzyme activity in the bio-inputs is a probable indication of the presence of easily degradable organic substances like simple sugars in the inputs (Sharma et al., 2021). Sharma et al., (2021) also reported that microbial population and enzyme activity were strongly correlated with each other. The solid and concentrated nature of Ghanajeevamrit might be responsible for it having higher microbial growth and enzyme activities compared to the liquid bio-inputs (Dravajeevamrit and Panchagavya).


4.2 Incubation Study
Soil pH is an important factor influencing the availability of essential plant nutrients (Fraser, 2024). In the incubation study soil pH increased followed by a slight decrease on application of the bio-inputs. The alkaline nature of cow urine, which is an essential component of the prepared bio-inputs, might have contributed to the increase in pH of the incubated soils (Singh et al.,2024). The initial rise in pH might be due to release of bases and suppression of Fe and Al oxides and hydroxides during the decomposition of the added bio-inputs in soil (Parvathi, 2014). But at the later period fermentation of the bio-inputs might have led to production of organic acids, thereby decreasing the soil pH (Singh et al.,2024). In our study the soil OC increased on application of bio-inputs up to a certain period, followed by a decline in the later days of the incubation period. The application of Panchagavya might have provided a congenial environment for proliferation of soil microorganisms (Upadhyay et al.,2019) which could have possibly led to higher soil OC compared to the other treatments. Increase in soil OC in Panchagavya treated soil from the rhizosphere of groundnut was obtained by Singh et al., (2024).The rapid rise in OC till 60 days can be attributed to the breakdown of a larger pool of less resistant carbon fractions and in the later period the less resistant fractions decreased, which might have resulted in decline in the organic carbon later (Roy and Kashem, 2014). Saharan et al., (2023) explained that the presence of diverse groups of microorganisms in Panchagavya influenced the metabolism of protein and carbohydrate which might have led to increased soil OC. Our study revealed an increase in nutrient availability on application of the bio-inputs during the incubation period. The bio-inputs applied to soil contain numerous microorganisms which aid in mineralization thereby, increasing available nutrients in soil (Critykar et al.,2022). Moreover, banana, a rich source of potassium and one of the components of Panchagavya might have increased the available potassium in soil. Besides, presence of cow milk, curd and ghee provided more suitable environment for soil microbial activity (Suresh et al., 2011) which might have led to greater mineralization and availability of potassium in the Panchagavya treated soils. Mukherjee et al.,(2025) reported presence of abundant plant growth promoting bacteria due to natural farming practises which might have contributed to enhanced nutrient mobilization and cycling in soil. In the case of all the nutrients the treatments with reductions of the bio-inputs had lower value compared to those with the standard preparations of the bio-inputs. The presence of high microbial population in the bio-inputs might have enhanced mineralization and cycling of nutrients contributing to higher availability of these nutrients in soil (Sharma and Chadak, 2022).

The microorganisms present in soil play a crucial role in maintaining soil health and fertility (Zhao et al., 2014). The soil microbial biomass facilitates in the breakdown of organic compounds and consequently, the cycling of soil nutrients (Kumari et al., 2016). Bacteria and fungi are two of the most abundant groups of microorganisms present in soil. The population of these microorganisms in the incubated soil samples were found to increase and Panchagavya had a better effect in increasing the soil microbial population compared to the other bio-inputs. The presence of cow-based products like cow dung, cow urine etc., along with jaggery and besan in the bio-inputs might have provided carbon as source of energy for microorganisms, thereby increasing their population in soil (Bindushree et al.,2023). In panchagavya cow milk, cow curd and ghee were used as components. These components might have provided nutrients essential for growth and proliferation of soil bacteria and fungi (Suresh et al.,2011). Cow curd being rich in microorganisms like lactobacillus, which might have also influenced the increasing soil microbial load. Increase in soil bacterial and fungal population in direct-seeded rice cultivated using natural farming was reported by Bindushree et al., (2023).

Soil microbial biomass carbon (SMBC) represents the labile source of carbon (Dalal, 1998) and the active pool of organic matter in soil. SMBC values in the incubated soil samples increased significantly with the application of treatments till upto a certain period followed by a decline and higher values of SMBC was obtained with Panchagavya treatments. Addition of products like cow dung, cow urine, jaggery, etc through the bio-inputs stimulated the growth and proliferation of microorganisms which might have contributed to the rise in soil microbial biomass carbon. Higher efficiency of Panchagavya in increasing soil microbial biomass carbon might be due to the presence of more suitable environment and substrate for growth and activities of microorganisms (Upadhyay et al., 2019). Rathore et al., (2023) also reported an increase in soil microbial biomass carbon on when Panchagavya and Dravajeevamrit were applied as soil drenching in Brinjal crop. Acid phosphatase enzyme hydrolyses compounds of organic phosphorous into inorganic phosphorous which is available to plants and microorganisms (Amador et al., 1997). Urease enzyme catalyzes the hydrolysis of urea into ammonium and nitrate enhancing the uptake of nitrogen by plants (Vinay et al., 2020). In our study the activities of both urease and acid phosphatase enzymes increased on application of the bio-inputs. Panchagavya application resulted in the highest acid phosphatase activity while the urease activity was the highest with Dravajeevamrit application. Rathore et al., (2023) observed an increase in phosphatase activity in Panchagavya and Dravajeevamrit treated soil compared to control in Brinjal crop. A significantly higher urease enzyme activity was observed in maize rhizosphere grown using natural farming method (Vinay et al., 2020). The activities of soil enzymes are strongly correlated with microbial activity. Therefore, increased release of enzymes might be attributed to enhanced soil microbial activity on application of the fermented bio-inputs (Veeranna et al.,2023). Our findings revealed that soil urease enzyme activities in the incubation study followed similar trend as the available nitrogen in soil; the highest available nitrogen and urease activities were observed in Standard Dravajeevamrit treatment. Likewise, the findings acid phosphates enzyme was in line with the availability of soil phosphorous during the incubation period; the highest available phosphorous and acid phosphates activities were observed in Standard Panchagavya treatment. A strong positive correlation between available nitrogen and urease activity and between available phosphorous and acid phosphatase activities were reported by Chauhan (2019).

	Comment by andres maria-ramirez: It is suggested that the authors draft a recommendation so that small farmers and rural workers can apply the results in their production units.
5. Conclusion

The present study reveals the peak period of nutrient content of bio-inputs and their release in soil. The findings can help in better management of the bio-inputs by ensuring higher application efficiency and reduced nutrient losses. The results concluded that Ghanajeevamrit had the highest nutrient content and microbial population and enzyme activities followed by Panchagavya and Dravajeevamrit. The nutrient content and biological properties of Ghanajeevamrit and Dravajeevamrit reached the highest peak between 6 to 9 days. Whereas the same was seen between 9 to 12 days for Panchagavya. When incubated with soil, it was found that Panchagavya showed better effect on nutrient availability, microbial population and activities of enzymes. Some soil properties increased till 60th day of incubation whereas in others, the maximum values were obtained on 30th day of incubation. However, the reductions (15% and 30%) of the organic inputs showed significantly lower nutrient and microbial activities, both in periodical analysis of bio-inputs and also in the incubation study. These observations underscore the need of careful selection of the bio-inputs and their time of application to obtain their maximum benefits. This in turn can boost bio-diversity restoration and sustainable farming. However, it should be noted that long-term effect of the fermented bio-inputs in nutrient release and soil health improvement in field condition have not been assessed. In order to obtain further benefits for environmental health in the long run, it is recommended that future studies focus on exploring the long-term effects of the natural farming inputs through field experiments.
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(2b)
Standard Dravajeevamrit	0	3	6	9	12	1.347	1.4129999999999987	1.56	1.57	1.46	15% reduction of Dravajeevamrit	1.28	1.34	1.51	1.53	1.4	30%  reduction of Dravajeevamrit	1.23	1.26	1.45	1.46	1.41	Days

OC%




(5c)
Standard Panchagavya	0	3	6	9	12	0.53300000000000003	0.55700000000000005	0.58000000000000007	0.56699999999999995	0.55000000000000004	15% reduction of Panchagavya	0	3	6	9	12	0.5	0.52700000000000002	0.56299999999999994	0.55000000000000004	0.52300000000000002	30%  reduction of Panchagavya	0	3	6	9	12	0.46700000000000008	0.503	0.54	0.52300000000000002	0.5	Days

K (%)



(5b)
Standard Dravajeevamrit	0	3	6	9	12	0.43700000000000028	0.45	0.48300000000000026	0.46700000000000008	0.443	15% reduction of Dravajeevamrit	0	3	6	9	12	0.4	0.44	0.45700000000000002	0.43700000000000028	0.41700000000000026	30%  reduction of Dravajeevamrit	0	3	6	9	12	0.38000000000000034	0.40700000000000008	0.43300000000000027	0.40300000000000002	0.38700000000000034	Days

K (%)



(5a)
Standard Ghanajeevamrit	0	3	6	9	12	0.87700000000000056	0.89700000000000002	0.92	0.88700000000000001	0.87000000000000055	15% reduction of Ghanajeevamrit	0	3	6	9	12	0.85300000000000054	0.87000000000000055	0.89700000000000002	0.87000000000000055	0.85300000000000054	30%  reduction of Ghanajeevamrit	0	3	6	9	12	0.79700000000000004	0.82299999999999995	0.85700000000000054	0.83700000000000052	0.83300000000000052	Days

K (%)



(4a)
Standard Ghanajeevamrit	0	3	6	9	12	0.52300000000000002	0.52600000000000002	0.53200000000000003	0.52800000000000002	0.52600000000000002	15% reduction of Ghanajeevamrit	0	3	6	9	12	0.51500000000000001	0.52100000000000002	0.52400000000000002	0.52100000000000002	0.51800000000000002	30%  reduction of Ghanajeevamrit	0	3	6	9	12	0.504	0.51800000000000002	0.52300000000000002	0.52	0.51500000000000001	Days

P(%)



(3c)
Standard Panchagavya	0	3	6	9	12	0.6900000000000005	0.73700000000000054	0.75000000000000056	0.76000000000000056	0.73300000000000054	15% reduction of Panchagavya	0	3	6	9	12	0.67700000000000082	0.70000000000000051	0.72000000000000053	0.73000000000000054	0.70000000000000051	30%  reduction of Panchagavya	0	3	6	9	12	0.63300000000000056	0.6900000000000005	0.71000000000000052	0.72000000000000053	0.68	Days

N (%)



(4c)
Standard Panchagavya	0	3	6	9	12	0.14100000000000001	0.15000000000000013	0.15400000000000014	0.15800000000000014	0.15100000000000013	15% reduction of Panchagavya	0	3	6	9	12	0.13500000000000001	0.14500000000000013	0.14700000000000013	0.15000000000000013	0.14300000000000004	30%  reduction of Panchagavya	0	3	6	9	12	0.13100000000000001	0.14000000000000001	0.14400000000000004	0.14700000000000013	0.14200000000000004	Days

P (%)



(4b)
Standard Dravajeevamrit	0	3	6	9	12	0.112	0.12200000000000007	0.127	0.11600000000000002	0.114	15% reduction of Dravajeevamrit	0	3	6	9	12	0.10500000000000002	0.114	0.11899999999999998	0.113	0.112	30%  reduction of Dravajeevamrit	0	3	6	9	12	0.10199999999999998	0.111	0.11799999999999998	0.112	0.11	Days

P (%)



(3a)
Standard Ghanajeevamrit	0	3	6	9	12	1.07	1.1000000000000001	1.123	1.097	1.08	15% reduction of Ghanajeevamrit	0	3	6	9	12	1.0429999999999988	1.0629999999999988	1.083	1.0629999999999988	1.05	30%  reduction of Ghanajeevamrit	0	3	6	9	12	0.98	1	1.0269999999999988	1	0.98699999999999999	Days

N (%)




(3b)
Standard Dravajeevamrit	0	3	6	9	12	0.7770000000000008	0.79300000000000004	0.82000000000000051	0.78700000000000003	0.77000000000000068	15% reduction of Dravajeevamrit	0	3	6	9	12	0.76000000000000056	0.77000000000000068	0.79300000000000004	0.77300000000000069	0.76300000000000068	30%  reduction of Dravajeevamrit	0	3	6	9	12	0.73700000000000054	0.74700000000000055	0.76700000000000068	0.75300000000000056	0.73000000000000054	Days

N (%)



(2a)
Standard Ghanajeevamrit	0	3	6	9	12	2.13	2.2370000000000001	2.34	2.36	2.2669999999999999	15% reduction of Ghanajeevamrit	0	3	6	9	12	2.0699999999999998	2.15	2.25	2.29	2.21	30%  reduction of Ghanajeevamrit	0	3	6	9	12	1.9800000000000011	2.06	2.2200000000000002	2.2599999999999998	2.14	Days

OC%



(2c)
Standard Panchagavya	0	3	6	9	12	1.51	1.56	1.62	1.6400000000000001	1.670000000000001	15% reduction of Panchagavya	1.41	1.49	1.61	1.62	1.6500000000000001	30%  reduction of Panchagavya	1.377	1.44	1.55	1.57	1.6300000000000001	Days

OC%



(1c)
Standard Panchagavya	0	3	6	9	12	6.2030000000000003	5.9700000000000024	5.9429999999999996	5.9829999999999997	6.0330000000000004	15% reduction of Panchagavya	0	3	6	9	12	6.2370000000000001	5.9930000000000003	5.9630000000000001	6.01	6.06	30%  reduction of Panchagavya	0	3	6	9	12	6.2669999999999995	6.0269999999999975	5.9829999999999997	6.0430000000000001	6.0830000000000002	Days

pH



(1a)
Standard Ghanajeevamrit	0	3	6	9	12	6.7629999999999955	6.577	6.5269999999999975	6.5529999999999955	6.5730000000000004	15% reduction of Ghanajeevamrit	0	3	6	9	12	6.8169999999999975	6.633	6.5629999999999953	6.59	6.6169999999999956	30%  reduction of Ghanajeevamrit	0	3	6	9	12	6.89	6.6669999999999954	6.6	6.633	6.6569999999999965	Days

pH



(1b)
Standard Dravajeevamrit	0	3	6	9	12	4.5269999999999975	4.4829999999999997	4.4569999999999999	4.4729999999999999	4.51	15% reduction of Dravajeevamrit	0	3	6	9	12	4.5599999999999996	4.5030000000000001	4.4829999999999997	4.5169999999999995	4.5430000000000001	30%  reduction of Dravajeevamrit	0	3	6	9	12	4.5999999999999996	4.54	4.5069999999999997	4.54	4.57	Days

pH



(7c)
Standard Panchagavya	0	3	6	9	12	4.7750000000000004	4.84	4.9539999999999997	5.04	5.1139999999999954	15% reduction of Panchagavya	0	3	6	9	12	4.72	4.7729999999999997	4.8479999999999954	4.9530000000000003	5.0789999999999997	30%  reduction of Panchagavya	0	3	6	9	12	4.6109999999999953	4.71	4.83	4.9089999999999998	5.0119999999999996	Days

Fungal count  (log cfu ml-1)



(7b)
Standard Dravajeevamrit	0	3	6	9	12	4.2990000000000004	4.468	4.6899999999999995	4.8519999999999985	4.4779999999999998	15% reduction of Dravajeevamrit	0	3	6	9	12	4.0730000000000004	4.3139999999999965	4.612999999999996	4.7729999999999997	4.4669999999999996	30%  reduction of Dravajeevamrit	0	3	6	9	12	4.05	4.3039999999999985	4.601	4.6459999999999955	4.3099999999999996	Days

Fungal count  (log cfu ml-1)



(7a)
Standard Ghanajeevamrit	0	3	6	9	12	5.2269999999999985	5.3609999999999953	5.4139999999999997	5.49	5.322999999999996	15% reduction of Ghanajeevamrit	0	3	6	9	12	5.1449999999999951	5.2110000000000003	5.3860000000000001	5.4300000000000024	5.2130000000000001	30%  reduction of Ghanajeevamrit	0	3	6	9	12	5.1139999999999954	5.1459999999999955	5.3199999999999985	5.3419999999999996	5.1769999999999996	Days

Fungal count (log cfu g-1)



(8c)
Standard Panchagavya	0	3	6	9	12	760.18299999999999	762.20299999999997	763.95999999999947	765.45999999999947	767.14	15% reduction of Panchagavya	0	3	6	9	12	759.14	761.16	762.28700000000003	763.78700000000003	765.4669999999993	30%  reduction of Panchagavya	0	3	6	9	12	757.26099999999997	759.28099999999995	760.61300000000051	762.11300000000051	763.79300000000069	Days

MBC (µg ml-1 )



(8b)
Standard Dravajeevamrit	0	3	6	9	12	742.73699999999997	744.48699999999997	746.17700000000002	748.27700000000004	746.86699999999917	15% reduction of Dravajeevamrit	0	3	6	9	12	739.62	741.37	743.06	745.16	743.75	30%  reduction of Dravajeevamrit	0	3	6	9	12	737.8	739.55	741.24	743.33999999999946	741.93	Days

MBC (µg ml-1 )



(8a)
Standard Ghanajeevamrit	0	3	6	9	12	872.553	875.09299999999996	876.58299999999997	877.75300000000004	875.053	15% reduction of Ghanajeevamrit	0	3	6	9	12	868.64699999999948	871.18700000000001	873.11300000000051	874.2830000000007	871.58299999999997	30%  reduction of Ghanajeevamrit	0	3	6	9	12	866.65300000000002	869.19299999999998	870.1	871.27000000000055	868.57	Days

MBC (µg g-1 )



(9c)
Standard Panchagavya	0	3	6	9	12	63.51	64	64.679999999999978	67.179999999999978	68.72	15% reduction of Panchagavya	0	3	6	9	12	61.993000000000002	62.463000000000001	63.163000000000011	65.662999999999982	67.203000000000003	30%  reduction of Panchagavya	0	3	6	9	12	60.42	61.233000000000011	61.59	64.09	65.63	Days

Acid Phosphatase (µg p-nitrophenol ml-1 h-1)



(9b)
Standard Dravajeevamrit	0	3	6	9	12	52.297000000000011	53.467000000000006	55.967000000000006	57.507000000000005	52.967000000000006	15% reduction of Dravajeevamrit	0	3	6	9	12	50.336999999999996	51.507000000000005	54.007000000000005	55.547000000000004	51	30%  reduction of Dravajeevamrit	0	3	6	9	12	46.89	48.06	50.56	52.1	47.707000000000001	Days

Acid Phosphatase (µg p-nitrophenol ml-1 h-1)



(9a)
Standard Ghanajeevamrit	0	3	6	9	12	64.83	66.400000000000006	68.84	67.2	64.430000000000007	15% reduction of Ghanajeevamrit	0	3	6	9	12	63.05	64.61999999999999	67.06	65.42	62.65	30%  reduction of Ghanajeevamrit	0	3	6	9	12	60.9	62.47	64.910000000000025	63.27	60.5	Days

Acid phosphatase (µg p-nitrophenol g-1 h-1)



(10b)
Standard Dravajeevamrit	0	3	6	9	12	46.173000000000002	46.437000000000005	47.747	47.707000000000001	46.51	15% reduction of Dravajeevamrit	0	3	6	9	12	45.284000000000006	46.187000000000005	46.727000000000011	46.32	45.867000000000004	30%  reduction of Dravajeevamrit	0	3	6	9	12	44.063000000000002	45.253	45.897000000000006	45.36	45.08	Days

Urease (µg NH4 ml-1 2h-1)



(10c)
Standard Panchagavya	0	3	6	9	12	47.160000000000011	47.382999999999996	47.873000000000005	47.97	49.056999999999995	15% reduction of Panchagavya	0	3	6	9	12	45.48	45.748000000000012	46.187000000000005	46.753	47.523000000000003	30%  reduction of Panchagavya	0	3	6	9	12	44.923000000000002	44.456999999999994	45.32	45.543000000000006	46.783000000000001	Days

Urease (µg NH4 ml-1 2h-1)



(10a)
Standard Ghanajeevamrit	0	3	6	9	12	57.463000000000001	57.903000000000006	58.809999999999995	58.13	57.986999999999995	15% reduction of Ghanajeevamrit	0	3	6	9	12	56.513000000000005	57.187000000000005	58.17	57.87	57.053000000000004	30%  reduction of Ghanajeevamrit	0	3	6	9	12	55.033000000000001	55.53	56.763000000000012	56.730000000000011	55.073	Days

Urease (µg NH4 g-1 2h-1)



(6c)
Standard Panchagavya	0	3	6	9	12	7.64	7.6899999999999995	7.7869999999999999	7.9029999999999996	7.9470000000000001	15% reduction of Panchagavya	0	3	6	9	12	7.6069999999999975	7.6669999999999954	7.7629999999999955	7.883	7.9269999999999996	30%  reduction of Panchagavya	0	3	6	9	12	7.5830000000000002	7.6429999999999954	7.7269999999999985	7.87	7.91	Days

Bacterial count  (log cfu ml-1)



(6b)
Standard Dravajeevamrit	0	3	6	9	12	7.51	7.5830000000000002	7.7130000000000001	7.883	7.8330000000000002	15% reduction of Dravajeevamrit	0	3	6	9	12	7.4130000000000003	7.55	7.6499999999999995	7.862999999999996	7.8069999999999995	30%  reduction of Dravajeevamrit	0	3	6	9	12	7.3669999999999956	7.5229999999999952	7.6169999999999956	7.7530000000000001	7.7430000000000003	Days

Bacterial count  (log cfu ml-1)



(6a)
Standard Ghanajeevamrit	3	6	9	12	8.0970000000000013	8.1469999999999985	8.1770000000000014	8.1469999999999985	15% reduction of Ghanajeevamrit	3	6	9	12	8.0730000000000004	8.1230000000000011	8.1670000000000016	8.1369999999999987	30%  reduction of Ghanajeevamrit	3	6	9	12	8.0400000000000009	8.0970000000000013	8.1469999999999985	8.1170000000000009	Days

Bacterial count (log cfu g-1)




