Effect of NPK Conjunction with City waste Compost on yield & Economics of Green Gram (Vigna radiata L.) 

ABSTRACT
Green gram productivity and soil health can be improved through integrated nutrient management using balanced NPK fertilisers along with city waste compost, which together enhance growth, yield, nutrient uptake, and long-term soil fertility while reducing the drawbacks of sole chemical fertiliser use. A field experiment was undertaken during the Zaid seasons of 2023 and 2024 at the research farm of the Department of Soil Science and Agricultural Chemistry, Sam Higginbottom University of Agriculture, Technology and Sciences (SHUATS), Prayagraj, Uttar Pradesh, to assess the influence of combined NPK fertilisation and city waste compost (CWC) on the growth and yield of green gram (*Vigna radiata* L.). The study was arranged in a factorial randomised block design comprising sixteen treatment combinations, involving four levels of NPK (0, 50, 75 and 100%) and four levels of CWC (0, 3, 6 and 9 t ha⁻¹), each replicated three times. The experimental soil was sandy loam in texture, slightly acidic to neutral in reaction, and characterised by low organic carbon and available nitrogen, with medium levels of available phosphorus and potassium. The results revealed that application of 100% NPK along with city waste compost @ 9 t ha-1 (T16) recorded the highest seed yield (18.71 and 21.82 q ha-1), stover yield (23.29 and 24.62 q ha-1), gross return (₹154339.46 and ₹179464.48 ha-1), and net return (₹92568.26 and ₹117693.27 ha-1) during 2023 and 2024, respectively. The pooled data also confirmed the superiority of T16 with maximum seed yield (20.22 q ha-1), stover yield (23.96 q ha-1), gross return (₹166901.97 ha-1), and net return (₹105130.77 ha-1). However, the highest pooled B: C ratio (2.27) was recorded under treatment T13 (100% NPK + city waste compost 0 t ha-1). The improvement in yield and economics due to integrated nutrient management may be attributed to balanced nutrient supply, improved soil fertility, enhanced nutrient uptake, and better crop growth resulting from the combined application of inorganic fertilisers and organic compost. The study concluded that the conjoint use of 100% NPK with city waste compost @ 9 t ha-1 proved most effective for maximising productivity and economic returns of green gram under the prevailing agro-climatic conditions. The findings also highlight the importance of city waste compost as a sustainable organic amendment for improving soil health and green gram productivity under the Agro-climatic conditions of Prayagraj.
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INTRODUCTION 
Green gram (Vigna radiata L.) is an important short-duration pulse crop widely cultivated in India because of its high nutritional value, easy digestibility, and adaptability to diverse agro-climatic conditions. It serves as an excellent source of protein, carbohydrates, vitamins, and minerals, particularly for vegetarian populations. In addition to its nutritional significance, green gram contributes to soil fertility improvement through biological nitrogen fixation, making it an integral component of sustainable cropping systems (Nair et al., 2019). Sustainable crop production largely depends upon balanced nutrient management practices that maintain soil health while ensuring optimum crop yield. Integrated Nutrient Management (INM), which entails the combined application of inorganic fertilisers and organic amendments, has emerged as an effective agronomic strategy for enhancing crop productivity while sustaining long-term soil fertility within pulse-based cropping systems. The application of chemical fertilisers such as nitrogen (N), phosphorus (P), and potassium (K) plays a vital role in supplying essential nutrients required for rapid plant growth, nodulation, flowering, pod formation, and seed development in green gram (Kumar et al., 2025). Adequate and balanced application of NPK fertilisers significantly enhances vegetative growth, nutrient uptake, yield attributes, and ultimately seed yield. However, continuous and indiscriminate use of inorganic fertilisers alone may adversely affect soil physical properties, reduce microbial activity, and lead to depletion of soil organic carbon over time. Organic sources of nutrients, particularly composts derived from urban and municipal wastes, are increasingly gaining attention as sustainable alternatives or supplements to chemical fertilisers. City waste compost serves as a valuable source of organic matter and plant nutrients, contributing to improved soil structure, aeration, water-holding capacity, and microbial activity (Hargreaves et al., 2008). The incorporation of city waste compost into soil enhances nutrient retention and promotes gradual nutrient release, thereby improving nutrient use efficiency and maintaining long-term soil productivity. Previous studies have reported that the application of city compost improves soil physical, chemical, and biological properties and positively influences crop growth and yield (Logan et al., 1997; Cala et al., 2005; Roca-Perez et al., 2009; Baldantoni et al., 2010). Furthermore, the recycling of urban organic waste through composting offers an environmentally sound approach for waste management and sustainable agriculture (Choudhary et al., 2025). The conjunctive use of NPK fertilisers with city waste compost may provide synergistic benefits by ensuring immediate nutrient availability through inorganic fertilisers and sustained nutrient release through organic sources. Such integrated nutrient management practices can improve crop productivity, nutrient uptake, soil fertility status, and economic returns while minimising environmental degradation. In green gram cultivation, the combined application of chemical fertilisers and compost has the potential to enhance growth parameters, yield attributes, seed yield, and profitability through improved nutrient availability and better soil health.
MATERIALS AND METHODS
A field experiment was undertaken during the Zaid seasons of 2023 and 2024 at the research farm of the Department of Soil Science and Agricultural Chemistry, Sam Higginbottom University of Agriculture, Technology and Sciences (SHUATS), Prayagraj, Uttar Pradesh. The study aimed to evaluate the effects of NPK fertilisation in conjunction with city waste on the growth and yield of green gram (Vigna radiata L.). The experiment was laid out in a Factorial Randomised Block Design (FRBD) with sixteen treatment combinations comprising four levels of inorganic fertilisers N, P, K & S (0, 50, 75 and 100% dosage) and city waste (0, 3, 6 and 9 tonnes ha-1 dosage), respectively, along with the recommended-dose fertilisers, replicated three times. The treatment details were: T1: Control (city waste compost 0 t ha-1), T2: 0% NPK + city waste compost 3 t ha-1, T3: 0% NPK + city waste compost 6 t ha-1, T4: 0% NPK + city waste compost 9 t ha-1, T5: 50% NPK + city waste compost 0 t ha-1, T6: 50% NPK + city waste compost 3 t ha-1, T7: 50% NPK + city waste compost 6 t ha-1, T8: 50% NPK + city waste compost 9 t ha-1, T9: 75% NPK + city waste compost 0 t ha-1, T10: 75% NPK + city waste compost 3 t ha-1, T11: 75% NPK + city waste compost 6 t ha-1, T12: 75% NPK + city waste compost 9 t ha-1, T13: 100% NPK + city waste compost 0 t ha-1, T14: 100% NPK + city waste compost 3 t ha-1, T15: 100% NPK + city waste compost 6 t ha-1, and T16: 100% NPK + city waste compost 9 t ha-1. The experimental soil was sandy loam in texture, slightly acidic to neutral in reaction (pH 6.89), low in organic carbon (0.37%) and available nitrogen (238.31 kg ha-1), and medium in available phosphorus (21.41 kg ha-1) and potassium (141.4 kg ha-1). Green gram variety ‘Samarat (PDM139)’ was used, and seeds were sown prior to sowing. NPK and city compost were applied as per treatments before sowing. Standard agronomic practices were followed throughout the crop growth period. At harvest, seed yield and stover yield were recorded from each net plot and expressed in quintals per hectare (q ha-1). Economic analysis was carried out by calculating gross return, net return, and benefit: cost (B: C) ratio on the basis of prevailing market prices of produce and input costs. Data were statistically analysed using analysis of variance (ANOVA) appropriate for FRBD as described by Gomez and Gomez (1984).
RESULTS AND DISCUSSION
The data presented in Tables 1 and 2 or Figures 1 and 2 clearly demonstrate the significant positive effects of NPK conjugated with city waste compost on the yield and economics of green gram. 
Effect of NPK conjugated with city waste compost on yield of green gram.
The results presented in Table 1 clearly indicate that the conjoint application of NPK and city waste compost had a significant effect on seed yield and stover yield of Green gram during the Zaid seasons of 2023, 2024, as well as in pooled analysis. Increasing levels of NPK in combination with higher doses of city waste compost resulted in a progressive improvement in seed yield and stover yield over control. During 2023, the maximum seed yield (18.71 q ha-1) and stover yield (23.29 q ha-1) were recorded under treatment T16 (100% NPK + city waste compost @ 9 t ha-1), whereas the minimum seed yield (5.34 q ha-1) and stover yield (13.54 q ha-1) were observed under control treatment T1 (city waste compost 0 t ha-1).
A similar trend was observed during 2024, where treatment T16 (100% NPK + city waste compost @ 9 t ha-1) recorded the highest seed yield (21.82 q ha-1) and stover yield (24.62 q ha-1), while the lowest seed yield (6.41 q ha-1) and stover yield (14.87 q ha-1) were recorded under control treatment T1. The pooled analysis also confirmed the superiority of treatment T16, which produced the maximum pooled seed yield (20.22 q ha-1) and stover yield (23.96 q ha-1), compared to the lowest pooled seed yield (5.86 q ha-1-1) and stover yield (14.20 q ha-1) under control treatment T1. Among all the treatments, integrated application of 100% NPK along with city waste compost @ 9 t ha-1 proved significantly superior over the rest of the treatments. The increase in seed and stover yield due to integrated nutrient management may be attributed to balanced nutrient supply, improved soil physical and biological properties, enhanced nutrient uptake, and greater photosynthetic activity resulting in better biomass production and translocation of photosynthates towards reproductive structures. The application of city waste compost along with NPK fertilisers might have improved soil organic matter content, microbial activity, moisture retention, and nutrient availability throughout the crop growth period, thereby enhancing crop productivity. The increase in seed and stover yield due to integrated nutrient management may be attributed to balanced nutrient supply, improved soil physical and biological properties, enhanced nutrient uptake, and greater photosynthetic activity resulting in better biomass production and translocation of photosynthates towards reproductive structures. The application of city waste compost along with NPK fertilisers might have improved soil organic matter content, microbial activity, moisture retention, and nutrient availability throughout the crop growth period, thereby enhancing crop productivity. The findings of the present study are in close agreement with the reports of Abdel-Shafy and Mansour (2018), who stated that municipal solid waste compost improves soil fertility, nutrient recycling, and sustainable crop production through enhancement of soil organic matter and nutrient availability. Similar results were also reported by Cao et al. (2023), who observed that municipal solid waste compost plays an important role in improving biogeochemical cycling and maintaining soil health, which ultimately enhances crop productivity. The present findings are further supported by the observations of Gani et al. (2001), who reported significant improvement in soil properties, plant growth, and yield due to the application of city waste compost. Thus, the combined application of inorganic fertilisers and city waste compost proved beneficial for improving yield and sustaining soil health. The increase in seed and stover yield due to integrated nutrient management may be attributed to balanced nutrient supply, improved soil physical and biological properties, enhanced nutrient uptake, and greater photosynthetic activity resulting in better biomass production and translocation of photosynthates towards reproductive structures. The application of city waste compost along with NPK fertilisers might have improved soil organic matter content, microbial activity, and nutrient availability throughout the crop growth period, thereby enhancing crop productivity. Similar findings were also reported by Logan et al. (1997), Roca-Perez et al. (2009), Baldantoni et al. (2010), and Choudhary (2025).
Effect of NPK conjugated with city waste compost on economics of green gram.
The results presented in Table 2 clearly indicate that the conjoint application of NPK and city waste compost had a significant influence, increasing levels of NPK along with higher doses of city waste compost progressively enhanced gross return, net return, and benefit: cost (B: C) ratio over control. During 2023, the maximum gross return (₹154339.46 ha-1) and net return (₹92568.26 ha-1) were recorded under treatment T16 (100% NPK + city waste compost @ 9 t ha-1), whereas the highest B: C ratio (2.08) was obtained under treatment T13 (100% NPK + city waste compost 0 t ha-1). The minimum gross return (₹45398.57 ha-1), net return (₹13698.57 ha-1), and B: C ratio (0.45) were observed under control treatment T1 (city waste compost 0 t ha-1).
A similar trend was observed during 2024, where treatment T16 (100% NPK + city waste compost @ 9 t ha-1) recorded the maximum gross return (₹179464.48 ha-1) and net return (₹117693.27 ha-1), while the highest B: C ratio (2.46) was recorded under treatment T13 (100% NPK + city waste compost 0 t ha-1). The lowest gross return (₹54280.35 ha-1), net return (₹22580.35 ha-1), and B: C ratio (0.71) were observed under control treatment T1.
The pooled analysis further confirmed the superiority of treatment T16, which recorded the highest pooled gross return (₹166901.97 ha-1) and net return (₹105130.77 ha-1), whereas the maximum pooled B: C ratio (2.27) was obtained under treatment T13 (100% NPK + city waste compost 0 t ha-1). The lowest pooled gross return (₹49839.46 ha-1), net return (₹18139.46 ha-1), and B:C ratio (0.58) were recorded under control treatment T1. The higher economic returns under integrated nutrient management treatments may be attributed to enhanced seed and stover yield resulting from balanced nutrient supply, improved nutrient availability, and better soil health due to combined application of inorganic fertilisers and city waste compost. The increased gross and net returns under treatment T16 clearly indicate the beneficial role of city waste compost in sustaining crop productivity and profitability. However, the comparatively higher B:C ratio under treatment T13 may be due to lower cost of cultivation in the absence of compost application while still maintaining higher yield levels under recommended NPK dose. The present findings are in agreement with the reports of Abdel-Shafy and Mansour (2018), who emphasised that municipal solid waste compost improves soil fertility and enhances sustainable agricultural productivity through efficient nutrient recycling. Similar observations were also reported by Cao et al., (2023), who highlighted the positive role of municipal solid waste compost in improving soil health and crop productivity, thereby increasing economic returns. The results are further supported by the findings of Gani et al. (2001), who observed that application of city waste compost significantly improved soil properties, crop growth, yield, and overall economic benefits. Thus, integrated application of NPK and city waste compost proved to be an effective and profitable nutrient management strategy for green gram cultivation. Thus, the combined application of inorganic fertilisers and city waste compost proved beneficial for improving yield and sustaining soil health. Similar findings regarding improvement in economic returns through integrated use of inorganic fertilisers and organic manures have also been reported by Tarafder et al., (2024), Gupta et al., (2024) and Balo et al., (2026).



 



Table 1: 	Effect of NPK conjugated with city waste compost on yield of green gram after crop harvest in Zaid seasons of 2023, 2024 and pooled
	Tr. No.
	Treatment 
	Seed yield (q ha-1)
	Stover yield (q ha-1)

	
	
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	T1
	Control (City waste compost 0 t ha-1)
	5.34
	6.41
	5.86
	13.54
	14.87
	14.2

	T2
	0 % NPK + City waste compost 3 t ha-1
	6.07
	7.28
	6.66
	13.74
	15.05
	14.39

	T3
	0 % NPK + City waste compost 6 t ha-1
	6.88
	8.12
	7.49
	13.99
	15.1
	14.55

	T4
	0 % NPK + City waste compost 9 t ha-1
	8.32
	9.77
	9.03
	14.91
	16.04
	15.47

	T5
	50 % NPK + City waste compost 0 t ha-1
	8.03
	9.36
	8.68
	15.18
	16.18
	15.68

	T6
	50 % NPK + City waste compost 3 t ha-1
	9.65
	11.13
	10.38
	14.95
	15.77
	15.36

	T7
	50 % NPK + City waste compost 6 t ha-1
	10.56
	12.12
	11.33
	16.39
	17.7
	17.05

	T8
	50 % NPK + City waste compost 9 t ha-1
	11.23
	12.92
	12.06
	16.68
	17.71
	17.2

	T9
	75 % NPK + City waste compost 0 t ha-1
	10.91
	12.62
	11.75
	15.08
	15.88
	15.48

	T10
	75 % NPK + City waste compost 3 t ha-1
	12.16
	13.88
	13
	17.58
	18.18
	17.88

	T11
	75 % NPK + City waste compost 6 t ha-1
	13.83
	15.77
	14.78
	17.8
	19.44
	18.62

	T12
	75 % NPK + City waste compost 9 t ha-1
	15.33
	17.41
	16.35
	18.64
	19.28
	18.96

	T13
	100 % NPK + City waste compost 0 t ha-1
	12.69
	14.56
	13.6
	19.38
	20.04
	19.71

	T14
	100 % NPK + City waste compost 3 t ha-1
	15.53
	17.8
	16.64
	19.05
	19.57
	19.31

	T15
	100 % NPK + City waste compost 6 t ha-1
	17.27
	19.54
	18.39
	21.48
	22.11
	21.8

	T16
	100 % NPK + City waste compost 9 t ha-1
	18.71
	21.82
	20.22
	23.29
	24.62
	23.96

	S.E.(d)±
	0.449
	0.483
	0.461
	0.103
	0.855
	0.432

	C.D. at 5%
	0.916
	0.987
	0.941
	0.211
	1.746
	0.882




Figure 1: 	Graph showing the Effect of NPK conjugated with city waste compost on yield of green gram after crop harvest in Zaid seasons of 2023, 2024 and pooled
Table 2: 	Effect of NPK conjugated with city waste compost on economics of treatments of green gram. 
	Tr. No.
	Treatment
	Gross return (₹ ha-1)
	Net return (₹ ha-1)
	B:C Ratio

	
	
	2023
	2024
	Pooled
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	T1
	Control (City waste compost 0 t ha-1)
	45398.57
	54280.35
	49839.46
	13698.57
	22580.35
	18139.46
	0.45
	0.71
	0.58

	T2
	0 % NPK + City waste compost 3 t ha-1
	51345.01
	61266.74
	56305.88
	10645.01
	20566.74
	15605.88
	0.28
	0.51
	0.39

	T3
	0 % NPK + City waste compost 6 t ha-1
	57839.91
	67999.38
	62919.65
	8139.91
	18299.38
	13219.65
	0.18
	0.37
	0.28

	T4
	0 % NPK + City waste compost 9 t ha-1
	69510.40
	81364.25
	75437.33
	10810.40
	22664.25
	16737.33
	0.20
	0.39
	0.29

	T5
	50 % NPK + City waste compost 0 t ha-1
	67270.61
	78140.49
	72705.55
	34035.01
	44904.89
	39469.95
	1.06
	1.35
	1.20

	T6
	50 % NPK + City waste compost 3 t ha-1
	80180.94
	92211.04
	86195.99
	37945.34
	49975.44
	43960.39
	0.93
	1.18
	1.06

	T7
	50 % NPK + City waste compost 6 t ha-1
	87773.86
	100496.77
	94135.31
	36538.26
	49261.17
	42899.71
	0.74
	0.96
	0.85

	T8
	50 % NPK + City waste compost 9 t ha-1
	93178.41
	106936.91
	100057.66
	32942.81
	46701.31
	39822.06
	0.57
	0.78
	0.67

	T9
	75 % NPK + City waste compost 0 t ha-1
	90278.32
	104125.12
	97201.72
	56274.92
	70121.72
	63198.32
	1.69
	2.06
	1.88

	T10
	75 % NPK + City waste compost 3 t ha-1
	100768.05
	114653.86
	107710.96
	57764.65
	71650.46
	64707.56
	1.38
	1.67
	1.52

	T11
	75 % NPK + City waste compost 6 t ha-1
	114163.10
	130009.26
	122086.18
	62159.70
	78005.86
	70082.78
	1.23
	1.50
	1.36

	T12
	75 % NPK + City waste compost 9 t ha-1
	126395.91
	143126.13
	134761.02
	65392.51
	82122.73
	73757.62
	1.10
	1.35
	1.22

	T13
	100 % NPK + City waste compost 0 t ha-1
	105373.23
	120466.73
	112919.98
	70602.02
	85695.53
	78148.78
	2.08
	2.46
	2.27

	T14
	100 % NPK + City waste compost 3 t ha-1
	128066.21
	146331.21
	137198.71
	84295.01
	102560.00
	93427.51
	1.97
	2.34
	2.16

	T15
	100 % NPK + City waste compost 6 t ha-1
	142446.09
	160772.78
	151609.44
	89674.89
	108001.58
	98838.23
	1.74
	2.05
	1.89

	T16
	100 % NPK + City waste compost 9 t ha-1
	154339.46
	179464.48
	166901.97
	92568.26
	117693.27
	105130.77
	1.53
	1.91
	1.72


 



 
Figure 2: 	Graph showing the Effect of NPK conjugated with city waste compost on economics of treatments of green gram


Conclusion:
The conjoint application of NPK fertilisers and city waste compost significantly improved the yield and economics of Green gram during the Zaid seasons of 2023 and 2024. Among the different treatments, application of 100% NPK along with city waste compost @ 9 t ha-1 (T16) recorded the highest seed yield, stover yield, gross return, and net return in both individual years as well as pooled analysis. The integrated use of inorganic fertilisers with city waste compost enhanced nutrient availability, improved soil health, and promoted better crop growth and biomass production, resulting in higher productivity of green gram. However, the maximum benefit: cost ratio was obtained under 100% NPK alone (T13), indicating that although higher doses of city waste compost increased crop productivity and monetary returns, the additional cost of compost application reduced relative profitability. Overall, integrated nutrient management involving NPK and city waste compost proved superior to sole application of either source in improving yield performance and economic returns. Therefore, the combined application of 100% NPK with city waste compost @ 9 t ha-1 may be recommended for obtaining higher productivity and profitability of green gram under similar agro-climatic conditions, while 100% NPK alone may be considered more economical where input cost minimisation is the primary objective. The study also highlights the potential role of city waste compost in sustainable nutrient management and recycling of urban organic waste for improving soil fertility and crop production.

[bookmark: _Hlk198031404][bookmark: _Hlk221094604]Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 


Reference
Abdel-Shafy, H. I., & Mansour, M. S. (2018). Solid waste issue: Sources, composition, disposal, recycling, and valorization. Egyptian journal of petroleum, 27(4), 1275-1290.
 Baldantoni, D., Leone, A., Iovieno, P., Morra, L., & Alfani, A. (2010). Total and available soil trace element concentrations in two Mediterranean agricultural systems treated with municipal waste compost or conventional mineral fertilizers. Chemosphere, 80(9), 1006–1013.
Balo, S., Mukhopadhyay, D., Patra, P. S., & Debnath, M. K. (2026). Integrated Management of Nutrients on Growth and Yield of Mungbean. International Journal of Bio-resource and Stress Management, 17(1), 1-8.
Ben Achiba, W., Gabteni, N., Lakhdar, A., Du Laing, G., Verloo, M., Jedidi, N., & Gallali, T. (2009). Effects of 5-year application of municipal solid waste compost on the distribution and mobility of heavy metals in a Tunisian calcareous soil. Agriculture, Ecosystems & Environment, 130(3–4), 156–163. 
Cala, V., Cases, M. A., & Walter, I. (2005). Biomass production and heavy metal content of Rosmarinus officinalis grown on organic waste-amended soil. Journal of Arid Environments, 62(3), 401–412.
Cao, X., Williams, P. N., Zhan, Y., Coughlin, S. A., McGrath, J. W., Chin, J. P., & Xu, Y. (2023). Municipal solid waste compost: Global trends and biogeochemical cycling. Soil & Environmental Health, 1(4), 100038.
Choudhary, H., Devi, N. D., Rinwa, V., Singh, A., Roy, A., Rana, N., & Verma, R. (2025). Impact of integrated nutrient management on soil health and yield of mungbean: A review. Indian Journal of Agricultural Research, 59(4), 517-522.
Farrell, M., & Jones, D. L. (2009). Critical evaluation of municipal solid waste composting and potential compost markets. Bioresource Technology, 100(19), 4301–4310. 
Gigliotti, G., Giusquiani, P. L., Businelli, D., & Macchioni, A. (1997). Composition changes of dissolved organic matter in a soil amended with municipal waste compost. Soil Science, 162(12), 919–926. 
Gomez, K. A., & Gomez, A. A. (1984). Statistical Procedures for Agricultural Research (2nd ed.). John Wiley and Sons, New York.
Gupta, A., Dwivedi, A., Shukla, A., & Agnihotri, G. (2024). Integrated nutrient management for sustainable mungbean production: a review of the opportunities and challenges. International Journal, 8(12), 1156-1162.
Hargreaves, J. C., Adl, M. S., & Warman, P. R. (2008). A review of the use of composted municipal solid waste in agriculture. Agriculture, ecosystems & environment, 123(1-3), 1-14.
Kumar, N., Meena, R. P., Kumar, A., Hashim, M., Deo, M. M., & Nath, C. P. (2025). Recent Innovations in Nutrient Management for Enhancing Productivity and Nutritional Quality in Pulses and Oilseeds. Indian Journal of Fertilisers, 21(11), 1090-1101.
Logan, T. J., Lindsay, B. J., Goins, L. E., & Ryan, J. A. (1997). Field assessment of sludge metal bioavailability to crops: sludge rate response. Journal of Environmental Quality, 26(2), 534–550.
M. N. Gani, M. N., M. M. Alam, M. M., et al. (2001). Influence of city waste compost on soil properties, growth and yield of jute. Pakistan Journal of Biological Sciences, 4(12), 1484–1486.
Mantovani, J. R., Ferreira, M. E., Cruz, M. C. P., & Barbosa, J. C. (2005). Changes in fertility attributes of soil fertilized with urban waste compost. Revista Brasileira de Ciência do Solo, 29(5), 817–824. 
Nair, R. M., Pandey, A. K., War, A. R., Hanumantharao, B., Shwe, T., Alam, A. K. M. M., ... & Schafleitner, R. (2019). Biotic and abiotic constraints in mungbean production—progress in genetic improvement. Frontiers in plant science, 10, 1340.
Roca-Pérez, L., Martínez, C., Marcilla, P., & Boluda, R. (2009). Composting rice straw with sewage sludge and compost effects on the soil–plant system. Chemosphere, 75(6), 781–787. 
Tarafder, S., Rahman, M. A., Hossain, M. A., & Chowdhury, M. A. H. (2020). Yield of Vigna radiata L. and post-harvest soil fertility in response to integrated nutrient management. Agricultural and Biological Sciences Journal, 6(1), 32-43.
Zheljazkov, V. D., & Warman, P. R. (2004). Source-separated municipal solid waste compost application to Swiss chard and basil. Journal of Environmental Quality, 33(2), 542–552.
Seed and stover yield (q ha-1) of green gram 

T1	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	5.34	6.41	5.86	13.54	14.87	14.2	T2	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	6.07	7.28	6.66	13.74	15.05	14.39	T3	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	6.88	8.1199999999999992	7.49	13.99	15.1	14.55	T4	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	8.32	9.77	9.0299999999999994	14.91	16.04	15.47	T5	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	8.0299999999999994	9.36	8.68	15.18	16.18	15.68	T6	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	9.65	11.13	10.38	14.95	15.77	15.36	T7	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	10.56	12.12	11.33	16.39	17.7	17.05	T8	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	11.23	12.92	12.06	16.68	17.71	17.2	T9	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	10.91	12.62	11.75	15.08	15.88	15.48	T10	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	12.16	13.88	13	17.579999999999998	18.18	17.88	T11	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	13.83	15.77	14.78	17.8	19.440000000000001	18.62	T12	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	15.33	17.41	16.350000000000001	18.64	19.28	18.96	T13	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	12.69	14.56	13.6	19.38	20.04	19.71	T14	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	15.53	17.8	16.64	19.05	19.57	19.309999999999999	T15	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	17.27	19.54	18.39	21.48	22.11	21.8	T16	2023	2024	Pooled	2023	2024	Pooled	Seed yield (q ha-1)	Stover yield (q ha-1)	18.71	21.82	20.22	23.29	24.62	23.96	
(q ha-1)




Economics of treatments 

Gross return (₹ ha-1)	2023	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	T11	T12	T13	T14	T15	T16	45398.57	51345.01	57839.91	69510.399999999994	67270.61	80180.94	87773.86	93178.41	90278.32	100768.05	114163.1	126395.91	105373.23	128066.21	142446.09	154339.46	Gross return (₹ ha-1)	2024	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	T11	T12	T13	T14	T15	T16	54280.35	61266.74	67999.38	81364.25	78140.490000000005	92211.04	100496.77	106936.91	104125.12	114653.86	130009.26	143126.13	120466.73	146331.21	160772.78	179464.48	Gross return (₹ ha-1)	Pooled	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	T11	T12	T13	T14	T15	T16	49839.46	56305.88	62919.65	75437.33	72705.55	86195.99	94135.31	100057.66	97201.72	107710.96	122086.18	134761.01999999999	112919.98	137198.71	151609.44	166901.97	Net return (₹ ha-1)	2023	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	T11	T12	T13	T14	T15	T16	13698.57	10645.01	8139.91	10810.4	34035.01	37945.339999999997	36538.26	32942.81	56274.92	57764.65	62159.7	65392.51	70602.02	84295.01	89674.89	92568.26	Net return (₹ ha-1)	2024	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	T11	T12	T13	T14	T15	T16	22580.35	20566.740000000002	18299.38	22664.25	44904.89	49975.44	49261.17	46701.31	70121.72	71650.460000000006	78005.86	82122.73	85695.53	102560	108001.58	117693.27	Net return (₹ ha-1)	Pooled	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	T11	T12	T13	T14	T15	T16	18139.46	15605.88	13219.65	16737.330000000002	39469.949999999997	43960.39	42899.71	39822.06	63198.32	64707.56	70082.78	73757.62	78148.78	93427.51	98838.23	105130.77	B:C Ratio	2023	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	T11	T12	T13	T14	T15	T16	0.45	0.28000000000000003	0.18	0.2	1.06	0.93	0.74	0.56999999999999995	1.69	1.38	1.23	1.1000000000000001	2.08	1.97	1.74	1.53	B:C Ratio	2024	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	T11	T12	T13	T14	T15	T16	0.71	0.51	0.37	0.39	1.35	1.18	0.96	0.78	2.06	1.67	1.5	1.35	2.46	2.34	2.0499999999999998	1.91	B:C Ratio	Pooled	T1	T2	T3	T4	T5	T6	T7	T8	T9	T10	T11	T12	T13	T14	T15	T16	0.57999999999999996	0.39	0.28000000000000003	0.28999999999999998	1.2	1.06	0.85	0.67	1.88	1.52	1.36	1.22	2.27	2.16	1.89	1.72	




