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ABSTRACT
[bookmark: _GoBack]Garden pea is a nutrient rich cool season vegetable crop playing a key role in human nutrition and soil fertility enhancement through biological nitrogen fixation. However, its productivity and quality in many semi-arid regions of India remain sub optimal due to imbalanced nutrient management, underutilization of essential micronutrients and declining organic matter in soils. The excessive reliance on chemical fertilizers has further led to soil degradation and reduced quality while the potential of cost-effective eco-friendly inputs such as liquid organic manures remain largely untapped.  Addressing these constraints, the present study was conducted during the Rabi season of 2022-23 and 2023-24 at the Department of Horticulture, Rajasthan Agriculture Research Institute, Durgapura, Jaipur to evaluate the influence of foliar applied micronutrients and liquid manures on the quality traits and economic indices of garden pea cv. Azad P-3. The experiment was laid out in a factorial randomised block design including 4 micronutrients (ZnSO4 @ 0.5%, FeSO4 @ 3%, MgSO4 @ 0.5% and Ammonium molybdate @ 0.1%) and three liquid manures (Panchgavya @ 4%, Vermiwash @ 10% and Jeevamrit @ 500 litre per hectare) along with a control applied at 30 and 45 days after sowing. The results revealed that ZnSO4 @ 0.5% recorded the highest protein content (6.95%) and T.S.S. (13.10°Brix). While Jeevamrit @ 500 litres/ha led among liquid manures (Protein 6.68% and T.S.S. 12.69 °Brix). Economically ZnSO4 @ 0.5% achieved the maximum gross return (Rs. 284479/ha), net returns (Rs. 211292/ha) and B:C ratio (2.88). Jeevamrit @500 litre/ha with gross return (Rs. 273735/ha), net returns (Rs. 198689/ha) and B:C ratio (2.65) also delivered superior economic returns among organic inputs. These findings highlight the integrated targeted micronutrient foliar sprays (ZnSO4 @ 0.5%) with organic manure (Jeevamrit @500 litre/ha) can sustainably enhance garden pea quality and profitability under semi-arid conditions.
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Introduction
	There is an urgent need to reduce carbon emissions and increasing food security (FAO, 2009). Conventional agriculture practices face several challenges which are more utilization of chemical fertilizers, pesticidal residues in vegetable and degradation of land fertility etc. These aforementioned challenges have been attracting the global attention towards using organic manures and paved a new way towards organic based manures (FAO, 2001). Garden pea (Pisum sativum L. hortense) is an economically important cool-season leguminous vegetable cultivated extensively in India for its palatable green pods (Singh and Bhatt, 2016; Vinay et al., 2024). It is well suited to Rabi season cultivation and thrives under cool, dry climatic conditions (Pandey et al., 2006; Tiwari et al., 2020). It is a rich source of digestible proteins, essential amino acids, minerals and vitamins, making it a valuable crop for nutritional security (Pande and Kumar, 2024; Singh et al., 2024). In addition to its dietary role, garden pea contributes to sustainable agriculture through biological nitrogen fixation, improving soil fertility and promoting crop diversification in cereal-based systems (Naseer et al., 2023). Despite its nutritional and agronomic significance, garden pea productivity and quality in many semi-arid regions remain below potential due to imbalanced nutrient management, particularly the underutilization of secondary and micronutrient and declining organic matter in soils (Sepehya et al., 2015; Joshi et al., 2020). Farmers often rely on micronutrient-based fertilization strategies that avoid essential micronutrients like zinc, iron, magnesium and molybdenum, which play pivotal role in enzymatic activity, protein synthesis and sugar metabolism (Meitei et al., 2022; Naz et al., 2022). Moreover, continuous chemical fertilizer use has led to soil degradation, poor produce quality and diminishing returns. The problem is further compounded by the low adoption of cost-effective and sustainable inputs like liquid organic manures (e.g., Jeevamrit, Panchgavya and Vermiwash), which have been shown to improve nutrient uptake efficiency, crop health and biochemical composition of legumes (Dutta et al., 2018). These organic formulation rich in beneficial microbes and growth regulators, can serve as viable alternatives or supplements to inorganic fertilizers, especially under organic or low-input conditions. Given these challenges, there is a critical need to evaluate the effect of micronutrients foliar sprays and liquid manures on the quality traits (protein content and total soluble solids) and economic indices of garden pea. This study aims to bridge this gap and provide a sustainable nutrient management strategy for enhancing crop quality and profitability in semi-arid conditions.	
Materials and Methods
	An experiment was conducted during the Rabi season of 2022-23 and 2023-24 at the Horticulture Farm of the Department of Horticulture, R.A.R.I., Durgapura, Jaipur, Rajasthan, situated in the semi-arid region of the northwestern India (26.5º North latitude, 75.47º East longitudes and height of 390 meters above the mean sea level). The experimental site was characterized by sandy loam soil with low organic carbon and available nitrogen but medium phosphorus and potassium levels. Climatic conditions included low relative humidity and fluctuating winter temperatures, which are suitable for the cultivation of garden pea. The experiment was laid out in a factorial randomized block design. In the research experiment, a total of 72 plots were used. The spacing between plants was maintained at 45 cm × 10 cm. Each plot measured 2.70 m x 1.20 m, resulting in a plot size of 3.24 m2. The net experimental area covered a total of 194.4 m2. The experiment comprised of four micronutrient foliar sprays [ZnSO4 @ 0.5% (M1), FeSO4 @ 0.3% (M2), MgSO4 @ 0.5% (M3) and ammonium molybdate @ 0.1% (M4)] that were mixed with distilled water and foliar spray was done according to the treatments and control was sprayed with distilled water alone. For the preparation of nutrient solutions, ZnSO4 solution (M1) was prepared by dissolving 0.5 g of ZnSO4 in 100 mL of distilled water, FeSO4 solution (M2) by dissolving 0.3 g of FeSO4 in 100 mL of distilled water, MgSO₄ solution (M3) by dissolving 0.5 g of MgSO4 in 100 mL of distilled water and ammonium molybdate solution (M4) by dissolving 0.1 g of ammonium molybdate in 100 mL of distilled water. Before application, lime @ 2 g/lit of water was used to neutralized the solution of zinc sulphate and ferrous sulphate. The experiment also comprised of three liquid manures treatments [Panchgavya @ 4% (L1), Vermiwash @ 10% (L2) and Jeevamrit @ 500 litre ha-1 (L3)] along with one control. Panchgavya was prepared by fermenting fresh cow dung, ghee, cow urine, curd, yeast, milk, coconut water, jaggery and ripe bananas over 30 days with regular stirring and solution for spraying was prepared at 4% concentration by mixing 4 liters of Panchgavya in 100 liters of water. Vermiwash was collected from vermicomposting units and applied as a 10% foliar spray by mixing 10 liters of Vermiwash in 100 liters of water. Jeevamrit was prepared by fermenting desi cow dung, cow urine, pulse flour, jaggery, and living soil in water for 48 hours and solution was prepared to 10% concentration by mixing 10 liters of Vermiwash in 100 liters of water. It was used as a foliar spray at 500 liters per hectare to enhance soil microbial activity and provide nutrients.


Foliar application of these micronutrients and organic liquid manures were given at 30 and 45 days after sowing the control was sprayed with distilled water alone. The variety Azad P-3 was sown at 45 x 10 cm spacing using a seed rate of 120 Kg/ha in plots measuring 3.24 m2. Recommended agronomic practices were followed uniformly across all the treatments. Quality parameters measured included total protein content, determined by Kjeldahl method and expressed as a percentage on a fresh weight basis, and total soluble solids (TSS) assessed using a digital refractometer and recorded in oBrix. Economic indices were calculated based on prevailing market rates and included gross return (Rs. ha-1), net return (Rs. ha-1) and benefit cost ratio (B:C) ratio. The data were statistically analysed using ANOVA at the 5% level of significance as outlined by Panse and Sukhatme (1967).
Results and Discussion
Quality traits
	The results from the present investigation which is presented in Table 1, Fig. 1 and Fig. 2 revealed that the foliar application of micronutrients and liquid manures significantly influenced the quality traits of garden pea. 
Protein content (%)
	Application of different micronutrients and liquid organic manures exhibited a significant effect on the protein content of the garden pea during both the years of experimentation (Table 1, Fig. 1 and Fig. 2). The lowest protein content was observed with control treatment (M0) which recorded (6.16% in 2022-23, 6.29% in 2023-24 and 6.22% in pooled mean). The foliar application of ZnSO4 @ 0.5%/ha significantly increased the protein content to 6.88% in 2022-23, 7.08% in 2023-24 and 6.95% in pooled mean. This was followed by the treatment MgSO4 @ 0.5% (M3) which recorded 6.74%, 6.88% and 6.81% in the years 2022-23 and in pooled mean respectively. The increase over control and FeSO4 @ 0.3% was 11.74% and 12.10% respectively. Proper doses of zinc application may enhance the synthesis of carbohydrates, nutrient and protein content and their transport to the site of seed formation (Pal et al., 2003). The effectiveness of ZnSO4 at 0.5% (M1) at 30 and 45 DAS in improving protein and TSS content over untreated plants as confirmed in present experiment with the results of Sharma and Parmar (2018) in pea. Similarly, Borah and Saikia (2021) observed that foliar zinc sulphate application stimulated nitrogen fixation and assimilation which had positively effects on protein content in seeds of garden pea. Similarly, the results exhibited highest protein content under the foliar application of Jeevamrit @ 500 litres/ha (L3), with 6.66% in 2022-23, 6.71% in 2023-24 and 6.68% in pooled mean. Whereas the control treatment (L0) showed lowest protein content (6.37% in 2022-23 and 6.52% in 2023-24) with pooled protein content of 6.44%. The increase in protein content under treatment L3 was to the tune of 1.83, 3.09 and 3.73 per cent over L1 (Panchgavya @ 4%), L2 (Vermiwash @ 10%) and control, respectively. It is due to the fact that fermented liquid organic manure contains macro and micro-nutrients, many vitamins, essential amino acids, numerable microorganism and growth promoting substances like IAA, GA etc., which help in improving plant growth, metabolic activity and resistance to pest and diseases (Sutar et al., 2018; Dutta et al., 2018; Tamilarasi et al., 2019). Similar results were also obtained by Prajapati et al. (2022) in garden pea.
Total Soluble Solids (oBrix)
TSS content was significantly enhanced by both micronutrients and liquid manure treatments over control (Table 1, Fig. 1 and Fig. 2). Among micronutrients, ZnSO4 @ 0.5%/ha resulted in the highest TSS value of 12.95 oBrix in 2022-23, 13.24 oBrix in 2023-24 and 13.10 oBrix in pooled mean. While the control recorded lowest 11.72 oBrix in 2022-23, 12.00 oBrix in 2023-24 and 11.86 oBrix in pooled mean. which was at par with MgSO4 @ 0.5%. FeSO4 @ 0.3% and ammonium molybdate @ 0.1% also contributed to the TSS improvement but were significantly lower than ZnSO4 @ 0.5%/ha. The effectiveness of ZnSO4 at 0.5% in improving protein and TSS content over untreated plants as confirmed in present experiment agreement with the results of Sharma and Parmar (2018) in pea. Similarly, application of Jeevamrit @ 500 litres/ha also significantly enhanced the TSS content to 12.62 oBrix, 12.76 oBrix and 12.69 oBrix in the year 2022-23, 2023-24 and pooled mean respectively. While the lowest TSS content (12.01 °Brix in 2022-23, 12.33 oBrix in 2023-24, and a pooled value of 12.17 °Brix) was observed in control treatment. Similarly, Panchgavya 4% and Vermiwash 10% were found having intermediate effect on TSS content of garden pea during entire period of investigation. It is due to the fact that fermented liquid organic manure contains macro and micro-nutrients, many vitamins, essential amino acids, numerable microorganism and growth promoting substances like IAA, GA etc., which help in improving plant growth, metabolic activity and resistance to pest and diseases, (Sutar et al., 2018; Dutta et al., 2018; Tamilarasi et al., 2019). Similar results were also obtained by Prajapati et al. (2022) in garden pea.
Economic Traits
The economic analysis of the treatments indicated a positive and significant impact of micronutrients and liquid manures on profitability metrics such as gross return, net return and benefit-cost ratio in garden pea cultivation. Enhanced productivity and marketable quality of pods under these treatments translated into higher economic gains. The detailed results and relevant discussion are provided in the following sections.
Gross Returns (Rs. ha-1)
	Gross returns were significantly affected by nutrient treatments and liquid treatments over control (Table 2, Fig. 3). The data revealed that gross return was lowest in control (M0) treatment (Rs. 249455/ha). Whereas, the application of ZnSO₄ @ 0.5% (M1) resulted in highest gross return (pooled, Rs. 284479/ha) followed by M2 i.e., FeSO4 @ 0.3% (Rs. 260538/ha). The treatment M3 (MgSO₄ @ 0.5%) and M4 (Ammonium molybdate @ 0.1%) were also found superior than the control but, less feasible than zinc and iron treatment. The increase in gross returns under treatment M1 was found to be 14.00, 12.23, 11.70 and 11.31 per cent higher as compared to control, M2, M3 and M4, respectively in pooled mean basis. The difference in gross returns might be due to the reason of difference in high cultivation cost of respective treatments and superior yield and quality of pods. Similar response was noticed by Singh et al. (2021) and Kumar et al. (2023) in pea. The gross return was significantly affected by application of various liquid manure treatments on garden pea during 2022-23, 2023-24 and pooled average. The application of Jeevamrit @ 500 liter ha-1 (L3) resulted in the highest gross return across all treatments. The pooled gross return was under which was Rs. 273735 ha-1. While, panchgaya @ 4% (L1) and Vermiwash @ 10% (L2) also showed significantly superior economic parameters in comparison to control. However gross return was recorded lowest (Rs. 243897/ha) in control treatment (M0). The increase in gross returns under treatment L3 was found to be 11.59, 10.16 percent higher as compared to control and L2 (Vermiwash @ 10%), respectively in pooled mean basis. The difference in gross returns might be due to the reason of difference in cultivation cost and superior yield of respective treatments. Similar response was noticed by Sharma and Thakur (2022) and Kumar et al. (2023) in garden pea.
Net Returns (Rs. ha-1)
	It was observed that micronutrients application had a significant effect on net returns during the present investigation (Table 2, Fig. 3). The pooled data exhibited a significantly maximum net return (Rs. 211292/ha) in M1 treatment (ZnSO4 @ 0.5%). While, minimum net return (Rs. 181715/ha) was obtained in M0 treatment i.e., control. The difference in net return might be due to the reason of difference in high cultivation cost and returns of respective treatments. Similar response was noticed by Singh et al. (2021) in pea. It was noticed from the data presented in Table 2 that levels of different liquid organic manures had a significant effect on net returns of garden pea across two consecutive growing seasons (2022-23 and 2023-24), along with the pooled average. The highest net return (i.e., Rs. 198689/ha) was noticed in L3 treatment (Jeevamrit 500 liter ha-1). However, the minimum net return (Rs. 175652/ha) was obtained in L0 treatment (control). The difference in net return might be due to the reason of difference in high cultivation cost and returns of respective treatments. Similar response was noticed by Sharma and Thakur (2022) and Kumar et al. (2023) in garden pea. 
B:C ratio
	From the present investigation it was noticed that the application of micronutrients had a significant effect on B:C ratio during present investigation (Table 2, Fig. 4). The pooled data exhibited a significantly maximum B:C ratio i.e., 2.88 were noticed in M1 treatment (ZnSO4 @ 0.5%). While, minimum B:C ratio (2.49) was obtained in M0 treatment i.e., control. The observed differences in the B:C ratio among micronutrient treatments can be attributed to variations in both cultivation costs and the corresponding economic returns. Treatments that incurred slightly higher input costs but produced substantial yield improvements and better-quality produce achieved superior B:C ratios. In contrast, the control treatment, with no micronutrient supplementation, recorded a lower B:C ratio due to reduced productivity and marketable yield. In the present investigation, this trend aligns with the findings of Singh et al. (2021) in pea. It was also visible from the data presented in Table 2 and Fig. 4 that different levels of liquid organic manures had a significant effect on B:C ratio of garden pea across two consecutive growing seasons (2022-23 and 2023-24), along with the pooled average. The pooled data revealed that highest B:C ratio i.e., 2.65 was noticed in L3 treatment (Jeevamrit @ 500 liter ha-1). However, the minimum B:C ratio (2.57) was obtained in L0 treatment (control). The higher B:C ratios in the treatments Jeevamrit can be attributed to their positive impact on plant growth, yield components, and overall marketable output, which more than offset the additional input costs. These results are consistent with the reports of Sharma and Thakur (2022) and Kumar et al. (2023) in garden pea, where the application of liquid organic manures improved economic returns through enhanced yield and quality.
Conclusion
The present study demonstrated that foliar application of micronutrients particularly ZnSO4 @ 0.5% and liquid manures notably Jeevamrit @ 500 litre/ha significantly improved both quality attributes and economic returns in garden pea. ZnSO4 @ 0.5% consistently outperformed other micronutrients in enhancing protein content and T.S.S., while Jeevamrit proved superior among liquid manures for these traits. The improvement in biochemical quality was complemented by substantial economic gains with ZnSO4 @ 0.5% and Jeevamrit @ 500 litres/ha achieving the highest gross and net return and B:C ratios across both years. These results indicate that integrating targeted micronutrients foliar spray with bio-enhancing liquid organics can optimize nutrient uptake, improve produce quality and maximize profitability under semi-arid conditions. The approach offers a sustainable, eco-friendly alternative to sole reliance on inorganic fertilizer and holds promise for wider adoption in commercial pea production systems. Further multi-location trial and long-term studies could help validate these finding and refine nutrient management recommendation for diverse agro-climatic zones.
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Table: 1 Effect of micronutrients and liquid manures on protein content (%) and TSS content (°B) of garden pea  
	Treatments
	Protein content (%)
	TSS content (°B)

	
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled

	Micronutrients (% ha-1)
	
	
	
	
	
	

	M0 (Control)
	6.16
	6.29
	6.22
	11.72
	12.00
	11.86

	M1 (ZnSO4 @ 0.5%)
	6.88
	7.02
	6.95
	12.95
	13.24
	13.10

	M2 (FeSO4 @ 0.3%)
	6.14
	6.27
	6.20
	11.54
	11.79
	11.66

	M3 (MgSO4 @ 0.5%)
	6.74
	6.88
	6.81
	12.80
	13.09
	12.95

	M4 (Ammonium molybdate 0.1%)
	6.46
	6.58
	6.52
	12.20
	12.47
	12.33

	SEm±
	0.05
	0.05
	0.04
	0.13
	0.12
	0.09

	CD (P=0.05)
	0.15
	0.15
	0.10
	0.38
	0.35
	0.25

	Liquid manures 
	
	
	
	
	
	

	L0 (Control)
	6.37
	6.52
	6.44
	12.01
	12.33
	12.17

	L1 (Panchgaya @ 4% at 30 & 45 DAS)
	6.48
	6.63
	6.56
	12.25
	12.58
	12.41

	L2 (Vermiwash @ 10% at 30 & 45 DAS)
	6.40
	6.56
	6.48
	12.08
	12.41
	12.25

	L3 (Jeevamrit @ 500 liter ha-1 at 30 & 45 DAS)
	6.66
	6.71
	6.68
	12.62
	12.76
	12.69

	SEm±
	0.05
	0.05
	0.03
	0.12
	0.11
	0.08

	CD (P=0.05)
	0.13
	0.13
	0.09
	0.34
	0.32
	0.23



Table: 2 Effect of micronutrients and liquid manures on economic feasibility of different treatments of garden pea  
	Treatments
	Economic feasibility 

	
	Gross return (Rs. ha-1)
	Net return (Rs. ha-1)
	B:C ratio

	
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled
	2022-23
	2023-24
	Pooled

	Micronutrients (% ha-1)
	
	
	
	
	
	
	
	
	

	M0 (Control)
	251886
	257643
	254765
	179461
	183968
	181715
	2.48
	2.50
	2.49

	M1 (ZnSO4 @ 0.5%)
	281059
	287899
	284479
	208497
	214086
	211292
	2.87
	2.90
	2.88

	M2 (FeSO4 @ 0.3%)
	254583
	266494
	260538
	182068
	192729
	187398
	2.51
	2.61
	2.56

	M3 (MgSO4 @ 0.5%)
	256770
	262843
	259806
	184157
	188980
	186569
	2.54
	2.56
	2.55

	M4 (Ammonium molybdate 0.1%)
	255538
	261575
	258557
	183051
	187838
	185444
	2.53
	2.55
	2.54

	SEm±
	2004
	2360
	1548
	2004
	2360
	1548
	0.03
	0.03
	0.02

	CD (P=0.05)
	5739
	6755
	4360
	5739
	6755
	4360
	0.08
	0.09
	0.06

	Liquid manures

	L0 (Control)
	241271
	246523
	[bookmark: _Hlk205239828]243897
	173651
	177653
	175652
	2.57
	2.58
	2.57

	L1 (Panchgaya @ 4% at 30 & 45 DAS)
	265686
	273872
	269779
	192066
	199001
	195533
	2.61
	2.66
	2.63

	L2 (Vermiwash @ 10% at 30 & 45 DAS)
	263968
	270242
	267105
	189547
	194572
	192060
	2.55
	2.57
	2.56

	L3 (Jeevamrit @ 500-liter ha-1 at 30 & 45 DAS)
	268944
	278526
	273735
	194523
	202855
	198689
	2.61
	2.68
	2.65

	SEm±
	1793
	2110
	1385
	1793
	2110
	1385
	0.02
	0.03
	0.02

	CD (P=0.05)
	5133
	6042
	3900
	5133
	6042
	3900
	0.05
	0.08
	0.05





























Fig.: 1 Effect of micronutrients on protein content (%) and TSS content (°B) of garden pea  

Fig.: 2 Effect of liquid manures on protein content (%) and TSS content (°B) of garden pea  

Fig.: 3 Effect of micronutrients and liquid manures on gross and net returns of different treatments of garden pea  













Fig.: 4 Effect of micronutrients and liquid manures on B:C ratio of different treatments of garden pea  
M0 (Control)	2022-23	2023-24	Pooled	2022-23	2023-24	Pooled	Protein content (%)	TSS content (°B)	6.16	6.29	6.22	11.72	12	11.86	M1 (ZnSO4 @ 0.5%)	2022-23	2023-24	Pooled	2022-23	2023-24	Pooled	Protein content (%)	TSS content (°B)	6.88	7.02	6.95	12.95	13.24	13.1	M2 (FeSO4 @ 0.3%)	2022-23	2023-24	Pooled	2022-23	2023-24	Pooled	Protein content (%)	TSS content (°B)	6.14	6.27	6.2	11.54	11.79	11.66	M3 (MgSO4 @ 0.5%)	2022-23	2023-24	Pooled	2022-23	2023-24	Pooled	Protein content (%)	TSS content (°B)	6.74	6.88	6.81	12.8	13.09	12.95	M4 (Ammonium molybdate 0.1%)	2022-23	2023-24	Pooled	2022-23	2023-24	Pooled	Protein content (%)	TSS content (°B)	6.46	6.58	6.52	12.2	12.47	12.33	Micronutrients (% ha-1)	2022-23	2023-24	Pooled	2022-23	2023-24	Pooled	Protein content (%)	TSS content (°B)	



L0 (Control)	2022-23	2023-24	Pooled	2022-23	2023-24	Pooled	Protein content (%)	TSS content (°B)	6.37	6.52	6.44	12.01	12.33	12.17	L1 (Panchgaya @ 4% at 30 	&	 45 DAS)	2022-23	2023-24	Pooled	2022-23	2023-24	Pooled	Protein content (%)	TSS content (°B)	6.48	6.63	6.56	12.25	12.58	12.41	L2 (Vermiwash @ 10% at 30 	&	 45 DAS)	2022-23	2023-24	Pooled	2022-23	2023-24	Pooled	Protein content (%)	TSS content (°B)	6.4	6.56	6.48	12.08	12.41	12.25	L3 (Jeevamrit @ 500 liter ha-1 at 30 	&	 45 DAS)	2022-23	2023-24	Pooled	2022-23	2023-24	Pooled	Protein content (%)	TSS content (°B)	6.66	6.71	6.68	12.62	12.76	12.69	



Gross return (Rs. ha-1)	2022-23	M0 (Control)	M1 (ZnSO4 @ 0.5%)	M2 (FeSO4 @ 0.3%)	M3 (MgSO4 @ 0.5%)	M4 (Ammonium molybdate 0.1%)	L0 (Control)	L1 (Panchgaya @ 4%)	L2 (Vermiwash @ 10%)	L3 (Jeevamrit @ 500 liter ha-1)	251886	281059	254583	256770	255538	241271	265686	263968	268944	Gross return (Rs. ha-1)	2023-24	M0 (Control)	M1 (ZnSO4 @ 0.5%)	M2 (FeSO4 @ 0.3%)	M3 (MgSO4 @ 0.5%)	M4 (Ammonium molybdate 0.1%)	L0 (Control)	L1 (Panchgaya @ 4%)	L2 (Vermiwash @ 10%)	L3 (Jeevamrit @ 500 liter ha-1)	257643	287899	266494	262843	261575	246523	273872	270242	278526	Gross return (Rs. ha-1)	Pooled	M0 (Control)	M1 (ZnSO4 @ 0.5%)	M2 (FeSO4 @ 0.3%)	M3 (MgSO4 @ 0.5%)	M4 (Ammonium molybdate 0.1%)	L0 (Control)	L1 (Panchgaya @ 4%)	L2 (Vermiwash @ 10%)	L3 (Jeevamrit @ 500 liter ha-1)	254765	284479	260538	259806	258557	243897	269779	267105	273735	Net return (Rs. ha-1)	2022-23	M0 (Control)	M1 (ZnSO4 @ 0.5%)	M2 (FeSO4 @ 0.3%)	M3 (MgSO4 @ 0.5%)	M4 (Ammonium molybdate 0.1%)	L0 (Control)	L1 (Panchgaya @ 4%)	L2 (Vermiwash @ 10%)	L3 (Jeevamrit @ 500 liter ha-1)	179461	208497	182068	184157	183051	173651	192066	189547	194523	Net return (Rs. ha-1)	2023-24	M0 (Control)	M1 (ZnSO4 @ 0.5%)	M2 (FeSO4 @ 0.3%)	M3 (MgSO4 @ 0.5%)	M4 (Ammonium molybdate 0.1%)	L0 (Control)	L1 (Panchgaya @ 4%)	L2 (Vermiwash @ 10%)	L3 (Jeevamrit @ 500 liter ha-1)	183968	214086	192729	188980	187838	177653	199001	194572	202855	Net return (Rs. ha-1)	Pooled	M0 (Control)	M1 (ZnSO4 @ 0.5%)	M2 (FeSO4 @ 0.3%)	M3 (MgSO4 @ 0.5%)	M4 (Ammonium molybdate 0.1%)	L0 (Control)	L1 (Panchgaya @ 4%)	L2 (Vermiwash @ 10%)	L3 (Jeevamrit @ 500 liter ha-1)	181715	211292	187398	186569	185444	175652	195533	192060	198689	



B:C ratio	2022-23	M0 (Control)	M1 (ZnSO4 @ 0.5%)	M2 (FeSO4 @ 0.3%)	M3 (MgSO4 @ 0.5%)	M4 (Ammonium molybdate 0.1%)	L0 (Control)	L1 (Panchgaya @ 4%)	L2 (Vermiwash @ 10%)	L3 (Jeevamrit @ 500 liter ha-1)	2.48	2.87	2.5099999999999998	2.54	2.5299999999999998	2.57	2.61	2.5499999999999998	2.61	B:C ratio	2023-24	M0 (Control)	M1 (ZnSO4 @ 0.5%)	M2 (FeSO4 @ 0.3%)	M3 (MgSO4 @ 0.5%)	M4 (Ammonium molybdate 0.1%)	L0 (Control)	L1 (Panchgaya @ 4%)	L2 (Vermiwash @ 10%)	L3 (Jeevamrit @ 500 liter ha-1)	2.5	2.9	2.61	2.56	2.5499999999999998	2.58	2.66	2.57	2.68	B:C ratio	Pooled	M0 (Control)	M1 (ZnSO4 @ 0.5%)	M2 (FeSO4 @ 0.3%)	M3 (MgSO4 @ 0.5%)	M4 (Ammonium molybdate 0.1%)	L0 (Control)	L1 (Panchgaya @ 4%)	L2 (Vermiwash @ 10%)	L3 (Jeevamrit @ 500 liter ha-1)	2.4900000000000002	2.88	2.56	2.5499999999999998	2.54	2.57	2.63	2.56	2.65	






