


Effect of irrigation water (Treated industrial effluent) and integrated nutrient management on growth and yield of Wheat (Triticum aestivum L.) crop	Comment by Диаките Симбо: title suggestion: Influence of Treated Industrial Effluent as Irrigation Source and Integrated Nutrient Management on Growth Parameters and Yield of Wheat (Triticum aestivum L.)


Abstract
A field experiment was conducted during rabi season in the year 2020-21 and 2021-22 at agricultural farm of Sangam University, Bhilwara (Rajasthan), to evaluate the “Effect of irrigation water (Treated industrial effluent) and integrated nutrient management on growth and yield of Wheat (Triticum aestivum L.) crop. The experiment was laid out in a Randomized Block Design (factorial) with four  irrigation water treatment- (IW0) freshwater, (IW1) 25% effluent+75% fresh water, (IW2) 50% effluent+50 % fresh water, (IW3) 75 % effluent+25% freshwater and four integrated nutrient management treatment- (INM0) 100% RDF through inorganic fertilizer, (INM1)75% RDF through inorganic fertilizer +25% through FYM , (INM2)75% RDF through inorganic fertilizer + 25% through Vermicompost, (INM3) 50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost. The objective of the study was to evaluate the effect of treated textile industry effluent and integrated nutrient management practices on the growth and yield of wheat crop. The result revealed that treatment IW1 (25% effluents + 75% fresh water) in the combination with INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost recorded the highest plant height, number of tillers/plant, number of green leaves per plant, chlorophyll content, leaf area index and yield in comparison to remaining treatment combination.	Comment by Диаките Симбо: Give a brief introduction: Relevance of the research topic	Comment by Диаките Симбо: The purpose of the article is mentioned twice in the abstract. It is recommended to remove the redundant statement for clarity and conciseness	Comment by Диаките Симбо: To improve the informative value of the abstract, consider adding a concise recommendation or implication based on the study’s findings
Keywords: Integrated nutrient management, Industrial effluent, Vermicompost, Farm Yard Manures, Recommended dose of fertilizer.
Introduction 
Wheat (Triticum aestivum L.) also known as bread wheat is one of the most important staple food crop of the world. The leading countries in wheat cultivation are China, India, Thailand, Indonesia and U.S.A. Area, production and productivity of Wheat in India is 31.13 million ha, 109.59 million tonnes 3521 kg ha-1 respectively. Rajasthan is the fifth wheat producing state of India grow an area of about 3.00 m ha with the production of 11.04 m tonnes and productivity of 3676 kg ha-1 during the year 2021 (Agricultural Statistics at a Glance, 2021). 	Comment by Диаките Симбо: Should be verified for accuracy using recent and reliable data sources. Appropriate references must be cited to support this claim	Comment by Диаките Симбо: Should be included in the reference list at the end of the document to ensure proper attribution and traceability
Waste from the textile industry degrades water quality and excessive effluent degrades soil quality. Furthermore, this affects the environment, groundwater qualities and the nearby human population (Makwana and Surendra, 2020). Among all industrial sectors, wastewater from textile processing is the most polluted source and it negatively impacts plant growth. Additionally, dye waste water has been shown to be harmful to a number of crops and to have a negative impact on soil quality.(Mehta, R., et al., 2016). Declining soil fertility results in the gradual addition of heavy metals, high total dissolved solids, high nutrient contents and other elements. (Sahare, D. 2014). At a 100% wastewater dilution level, textile effluents had a negative impact on wheat crop growth and yield. 10%, 20%, and 30% diluted textile effluent effects on wheat yield and growth. (Sahar et al., 2017). 	Comment by Диаките Симбо: Please remove the full stop that appears between in-text citations and the citation number (e.g., change 'text.'  quality.(Mehta, R., et al., 2016).  to 'text'quality (Mehta, R., et al., 2016). ). This correction should be applied consistently throughout the document for adherence to the journal/style guidelines.
Organic manure should be combined with chemical fertilizers to improve soil fertility, it also improves the physical, chemical and biological properties of soil (Saini et al., 2024).The populations of soil microorganisms in the treatments receiving organic manures were higher than those in the treatments receiving chemical fertilisers, suggesting that they are precursors to preserving soil health (Walia.et al.,2024). 	Comment by Диаките Симбо: The introduction should clearly state the purpose of the study and outline specific objectives to provide a stronger contextual framework and guide the reader through the research focus.
Materials and Methods 
The experiment was carried out using a Randomised Block design (factorial) with three replications during the rabi seasons of 2020–21 and 2021–22 at agriculture research farm Sangam University, Bhilwara, Rajasthan, situated at 26' N latitude, 62' E longitude and an elevation of 421 meters above mean sea level. The weekly mean maximum temperature ranged from 21.7 to 37.3 °C with an average of 28.73 °C in 2020–21 and 21.53 to 36.18 °C with an average of 27.57 °C in 2021–22. The total rainfall received during the crop period was 14.7 mm in 2020–21 and 76.3 mm in 2021–22. In 2020–21, the weekly mean maximum relative humidity varied between 54% and 75%, with an average of 63.48%; in 2021–22, it varied between 56.65% and 80.1%, with an average of 67.16%. 	Comment by Диаките Симбо: To enhance the clarity and visual representation of the climatic data, it is recommended to include a graphical figure showing the weekly trends of maximum temperature, rainfall, and relative humidity across both years (2020–21 and 2021–22). A well-labeled graph would help readers better understand the variations and comparisons between the two cropping seasons.
The experimental field's soil was deep, silty loam with good drainage. Its bulk density was 1.37 (g/cm3) (Piper, 1950) and particle density was 2.54 (g/cm3). Method of the Pycnometer (Black, 1965) 51% porosity and 60% water-holding capacity Bernard (1963) and In 2020–21 and 2021–22, the soil's chemical characteristics were as follows: pH 7.95 and 8.2 (1:2 soil: water suspension), EC 0.16 and 0.20 dSm-1, medium in organic carbon (0.40% and 0.59%), low in available N (275.67 and 276.21 kg/ha) (Subbiah and Assja 1965), medium in available P (24.0 and 23.1 kg/ha) (Olsen et al. 1954), and medium in available K (272.67 and 275.32 kg/ha) (Jackson 1973). 
Table 1. Treatment Detail.	Comment by Диаките Симбо: Please ensure that all tables are properly cited or referenced within the main text. For example, Table 1 (Treatment Details) and Table 2 (Physio-chemical properties of irrigation water) are currently not indicated or discussed in the Materials and Methods section where the experimental treatments and water quality data are described. It is recommended to explicitly refer to these tables at relevant points in the text to improve readability and guide the reader effectively.
	Symbol
	Main plot: levels of irrigation water (Treated industrial effluent)

	IW0
	Freshwater

	IW1
	25% effluent + 75% freshwater

	IW2
	50% effluent + 50% freshwater

	IW3
	75% effluent + 25% fresh water

	Sub plot: Integrated nutrient management (INM)

	INM0
	100% RDF through inorganic fertilizer

	INM1
	75% RDF through inorganic fertilizer + 25% through FYM

	INM2
	75% RDF through inorganic fertilizer + 25% through Vermicompost

	INM3
	50% RDF through inorganic fertilizer + 25% through FYM + 25% through Vermicompost


Dyeing industry effluent (Treated) was collected from textile industries located in Chittorgarh by pass, Bhilwara, Rajasthan, India. The collected effluent was used for irrigation in accordance with treatment requirements. To determine the combined impact of irrigation water (industrial effluent) and integrated nutrient management at varying doses on the growth and yield of wheat (Triticum aestivum L.) the crop variety was Raj-4079. 
 Table 2. Physio-chemical properties of irrigation water (Treated industrial effluent).	Comment by Диаките Симбо: Please ensure that all tables are properly cited or referenced within the main text. For example, Table 1 (Treatment Details) and Table 2 (Physio-chemical properties of irrigation water) are currently not indicated or discussed in the Materials and Methods section where the experimental treatments and water quality data are described. It is recommended to explicitly refer to these tables at relevant points in the text to improve readability and guide the reader effectively.
	Parameters
	Values
	Method employed

	
	2020-21
	2021-22
	

	pH
	8.20
	8.98
	Glass electrode method (Jackson,1973)

	Electrical conductivity (dS/m)
	3.11
	3.05
	EC meter (Richards, 1954)

	TDS (PPM)
	4200
	4001
	TDS meter method

	Carbonate CO3-(Meq./l)
	80
	81
	APHA, 2020

	Bicarbonate HCO3-(Meq./l)
	345
	346
	

	Dissolved oxygen (DO) (mg/l)
	11
	12
	Iodometric Titration (Ademoroti,1996) Iodometric Titration (Ademoroti,1996)

	Biochemical Oxygen Demand (BOD mg/l)
	105
	106
	

	Chemical Oxygen Demand (COD) (mg/l)
	244
	246
	Open reflux method (Ademoroti,1996)

	Hardness(PPM)
	90
	91
	EDTA Titration method

	Calcium(mg/l)
	40
	41
	EDTA Titration method

	Magnesium(mg/l)
	50
	50
	EDTA Titration method

	Nitrate(mg/l)
	30
	32
	Kjeldahl method, A.O.A.C. (1975)


Results and Discussion
Effect on growth 
 	The data pertaining to the effect of irrigation water (Treated industrial effluent) on plant growth is presented in table 3 which revealed that the maximum plant height (77.80 cm) was obtained with treatment IW1 (25% effluent + 75% fresh water), which was noticeably greater than the other treatments.  The IW3 (75% effluent + 25% fresh water) had the least plant height (72.05 cm). The INM2 treatment (75% RDF through inorganic fertilizer + 25% through Vermicompost) obtained the greatest plant height (78.16 cm), greatly surpassing the other INM treatments. 
The treatment IW1 (25% effluent + 75% fresh water) resulted in the highest number of tillers per plant (7.92), which was significantly higher than the other treatments. The lowest number of tillers per plant (7.08) was observed in IW3 (75% effluent + 25% fresh water). The treatments INM0 (100% RDF through inorganic fertilizer) and INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in the highest number of tillers per plant (7.60), which was significantly higher than the other INM treatments. The treatment IW1 (25% effluent + 75% fresh water) resulted in the highest number of green leaves per plant (45.80), which was significantly higher than the other treatments. The lowest number of green leaves per plant (32.92) was observed in IW3 (75% effluent + 25% fresh water). The treatment INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in the highest number of green leaves per plant (43.11), which was significantly higher than the other INM treatments. 
The treatment IW1 (25% effluent + 75% fresh water) resulted in the highest chlorophyll content (1.88 mg g-1), which was significantly higher than the other treatments. The lowest chlorophyll content (1.52 mg g-1) was observed in IW2 (50% effluent + 50% fresh water). The treatment INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in the highest chlorophyll content (1.72 mg g-1), which was significantly higher than the other INM treatments. 
The treatment IW1 (25% effluent + 75% fresh water) resulted in the highest LAI (4.10), which was significantly lower than the other treatments. The treatment INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in the highest LAI (4.08), which was significantly higher than the other INM treatments. 
The results suggest that using 25% treated industrial effluent mixed with 75% fresh water (IW1) can improve plant height, number of tillers per plant, green leaves per plant, chlorophyll content and leaf area index, possibly due to the beneficial effects of effluent-borne nutrients. However, further increase in effluent proportion (IW2 and IW3) had adverse effects, possibly due to increased toxicity or nutrient imbalance. The INM treatment INM2, which combined inorganic fertilizers with Vermicompost, showed improved plant height, number of tillers per plant, green leaves per plant, chlorophyll content and leaf area index. This suggests that integrating organic and inorganic nutrient sources can enhance wheat growth. Vermicompost likely contributed to improved soil health and nutrient availability, leading to increased leaf area and photosynthetic activity. The results are in line with findings of Begum et al. (2011) and Jolly et al. (2012).
Interaction effects on growth 
The data pertaining to the effect of irrigation water (Treated industrial effluent) on growth is presented in table 3 which revealed that the interaction between irrigation water quality and integrated nutrient management (INM) was not significant for any of the growth parameters, including plant height, number of tillers/plant, number of green leaves/plant, chlorophyll content, and leaf area index. The lack of significant interaction between IW and INM suggests that the effects of irrigation water quality and INM on wheat growth parameters are independent. This means that the response to INM treatments was similar across different irrigation water qualities, and vice versa. The main effects of IW and INM on wheat growth parameters were significant, indicating that both factors independently influenced crop growth. 	Comment by Диаките Симбо: The document shows inconsistencies in line spacing throughout the text. Please revise the formatting to ensure uniform line spacing in accordance with the journal’s submission guidelines. Proper formatting enhances readability and ensures the manuscript meets publication standards.
Table 3. Effect of irrigation water (Treated industrial effluent) and integrated nutrient management on growth of Wheat crop.	Comment by Диаките Симбо: It is recommended to add a footnote or note below Table 4 to define all abbreviations used in the table, such as SE (Standard Error), CD (Critical Difference) at 5% level, NS (Non-significant), IW (Irrigation Water), INM (Integrated Nutrient Management), RDF (Recommended Dose of Fertilizer), and FYM (Farm Yard Manure). This will improve clarity and ensure that readers can easily interpret the statistical values and treatment codes.
	Treatment
	Plant height (cm)
	Number of tillers/ plant
	Number of green leaves / plant
	Chlorophyll content (mg g-1)
	leaf area index

	Factor A. Irrigation Water (Treated industrial effluent) (IW)

	IW0
	Fresh water
	74.72
	7.62
	42.90
	1.74
	3.91

	IW1
	25% effluent + 75% fresh water
	77.80
	7.92
	45.80
	1.88
	4.10

	IW2
	50% effluent + 50% fresh water
	74.06
	7.33
	36.93
	1.52
	3.88

	IW3
	75% effluent + 25% fresh water
	72.05
	7.08
	32.92
	1.54
	3.81

	SE m±
	0.46
	0.013
	0.47
	0.011
	0.04

	CD at 5% level
	1.29
	0.036
	1.37
	0.032
	1.10

	Factor B. Integrated Nutrient Management (INM)

	INM0
	100% RDF through inorganic fertilizer
	76.39
	7.60
	40.16
	1.68
	4.07

	INM1
	75% RDF through inorganic fertilizer +25% through FYM
	73.76
	7.40
	37.25
	1.65
	3.84

	INM2
	75% RDF through inorganic fertilizer + 25% through Vermicompost
	78.16
	7.60
	43.11
	1.72
	4.08

	INM3
	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost
	74.18
	7.37
	38.13
	1.64
	3.75

	SE m±
	0.46
	0.013
	0.47
	0.011
	0.04

	CD at 5% level
	1.29
	0.036
	1.37
	0.032
	1.10

	Interaction (IW X INM)

	SE m±
	0.92
	0.025
	0.95
	0.022
	1.07

	CD at 5% level
	NS
	NS
	NS
	NS
	NS




Fig 1. Effect of irrigation water (Treated industrial effluent) and integrated nutrient management on growth of Wheat crop.	Comment by Диаките Симбо: Include a brief description of the figure 1 in the main text where it is first cited, explaining what the figure represents and how it supports the results discussed.	Comment by Диаките Симбо: The quality and clarity of Figure 1 need to be improved. The figure lacks clear labeling, proper formatting, and visual distinction between treatments. Please ensure that the figure includes labeled axes, a descriptive title, a legend (if applicable), and consistent scaling. If it is a composite figure showing multiple growth parameters, consider separating them into sub-figures for better readability. A well-designed and properly formatted figure will enhance the presentation and interpretation of the results
Effect on yield attributes and yield  
The data pertaining to the effect of irrigation water (Treated industrial effluent) on yield attributes and yield is presented in table 4 which revealed that the treatment IW1 (25% effluent + 75% fresh water) resulted in the highest number of ears/m2 (325.54), which was significantly higher than IW3 (75% effluent + 25% fresh water). The treatment INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in the highest number of ears/m2 (322.50). 
The treatment IW0 (Fresh water) resulted in ear length of 6.97 cm, while IW1 (25% effluent + 75% fresh water) resulted in ear length of 7.28 cm, which was significantly higher than IW3 (75% effluent + 25% fresh water). The treatment INM0 (100% RDF through inorganic fertilizer) resulted in ear length of 7.34 cm, while INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in ear length of 7.30 cm. 
The treatment IW1 (25% effluent + 75% fresh water) resulted in the highest number of grains per ear (27.51), which was significantly higher than IW2 (50% effluent + 50% fresh water) and IW3 (75% effluent + 25% fresh water). The treatment INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in the highest number of grains per ear (26.89). No significant difference was observed among the treatments in the Test Weight (g) parameter. The treatment INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in the highest test weight (47.34 g). 
The treatment IW1 (25% effluent + 75% fresh water) resulted in the highest grain yield (3690.74 kg/ha), which was significantly higher than IW2 (50% effluent + 50% fresh water) and IW3 (75% effluent + 25% fresh water). The treatment INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in the highest grain yield (3636.87 kg/ha). 
The treatment IW1 (25% effluent + 75% fresh water) resulted in the highest straw yield (5592.44 kg/ha), which was significantly higher than IW2 (50% effluent + 50% fresh water) and IW3 (75% effluent + 25% fresh water). The treatment INM2 (75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in the highest straw yield (5452.84 kg/ha). 
The result suggest that IW1 (25% effluent + 75% fresh water) can improve wheat yield and yield attributes, possibly due to the beneficial effects of effluent borne nutrients. The integrated nutrient management treatment INM2, which combined inorganic fertilizers with Vermicompost, showed improved yield and yield attributes, likely due to improved soil health and nutrient availability.
The results are in partial conformity with findings of Pokhriya et al. (2017), Akhtar et al. (2018), Mathuram et al. (2018) and Begum et al. (2022) who observed that the treated effluents have concentration of nutrients and applied in certain quantity along with fresh water into soil increases the availability of nutrients and translocation of food materials which accelerate the vegetative and reproductive growth resulted more yield. The lowest results for yield parameters were observed with treatment IW3 (75% effluents + 25% fresh water), it might be due to increase in effluents quantity showed adverse effects on root mass might be either due to excessive toxic substances reported by Sahar et al. (2017). It might be due to the organic manures applied in the form of combination of vermicompost along with inorganic fertilizers might have improved the soil physical and chemical properties and increasing organic carbon leading to the adequate supply of nutrients to the plants which might have promoted the maximum vegetative growth and yield attributes (Kumar et al., 2018). 
The positive effect of organic fertilizers added to soil may be attributed to stimulating the activity of bacteria which promote the released availability of N, P and the other nutrients in the soil and enhances nutrients absorption by roots (Mehdizadeh et al., 2013). The increase in the wheat yield may also be attributed to the higher absorption of N, P and K which might have favourably affected the chlorophyll content of leaves resulting increased synthesis of carbohydrates and build-up of new cells (Devi et al. 2011) and (Jolly et al. 2012). Lower values for yield attributing characters and yield of wheat obtained with application of 50% RDF through inorganic fertilizers + 25% through FYM + 25% through vermicompost may be due to lower content of nutrients and its slow release (Singh et al., 2017). Vermicomposting is a controlled bio-oxidative process that converts organic waste into quality organic manure using earthworms and microorganisms, positively affecting physico-chemical parameters and nutrient concentrations, Vermicompost have a vast surface area, providing strong absorbability and retention of nutrients reported by Aslam, Z et al. 2019.
Interaction effects on yield 
The data pertaining to the effect of irrigation water (Treated industrial effluent) on growth is presented in table 4 which revealed that the interaction between IW and INM was significant for grain and straw yield. The treatment combination IW1INM2 (25% effluent + 75% fresh water with 75% RDF through inorganic fertilizer + 25% through Vermicompost) resulted in the highest grain and straw yield. The significant interaction between IW and INM for grain and straw yield suggests that the effect of INM on yield depends on the quality of irrigation water. The treatment combination IW1INM2, which used 25% treated industrial effluent mixed with 75% fresh water and integrated nutrient management with Vermicompost, showed improved yield attributes and yield. This suggests that optimizing irrigation water quality and INM strategies can lead to improved crop productivity. The same was obvious through the findings of Raju et al. (2015), Sahar et al. (2017) and Kumar et al. (2018).
Table 4. Effect of irrigation water (Treated industrial effluent) and integrated nutrient management on yield attributes and yield of Wheat crop.
	Treatment
		Number of ears (/m2)



	Ear length (cm)
	Number of grains per ears
	Test weight (g)
	Grain yield (kg/ha)
	Straw yield (kg/ha)

	Factor A. Irrigation Water (Treated industrial effluent) (IW)

	IW0
	Fresh water
	318.47
	6.97
	26.59
	47.03
	3553.37
	5348.68

	IW1
	25% effluent + 75% fresh water
	325.54
	7.28
	27.51
	46.98
	3690.74
	5592.44

	IW2
	50% effluent + 50% fresh water
	314.10
	6.71
	24.95
	46.54
	3369.60
	5029.45

	IW3
	75% effluent + 25% fresh water
	299.00
	6.45
	23.63
	46.46
	3255.93
	4824.39

	SE m±
	1.57
	0.04
	0.09
	0.21
	8.21
	12.25

	CD at 5% level
	4.52
	0.10
	0.28
	NS
	23.73
	35.38

	Factor B. Integrated Nutrient Management (INM)

	INM0
	100% RDF through inorganic fertilizer
	316.42
	7.34
	26.35
	46.72
	3496.75
	5243.00

	INM1
	75% RDF through inorganic fertilizer +25% through FYM
	314.45
	6.41
	24.47
	46.45
	3388.47
	5080.19

	INM2
	75% RDF through inorganic fertilizer + 25% through Vermicompost
	322.50
	7.30
	26.89
	47.34
	3636.87
	5452.84

	INM3
	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost
	313.35
	6.35
	24.98
	46.38
	3347.56
	5018.91

	SE m±
	1.57
	0.04
	0.09
	0.21
	8.21
	12.25

	CD at 5% level
	4.52
	0.10
	0.28
	0.60
	23.73
	35.38

	Interaction (IW X INM)

	SE m±
	3.14
	0.07
	0.19
	0.42
	16.43
	24.49

	CD at 5% level	Comment by Диаките Симбо: It is recommended to add a footnote or note below Table 4 to define all abbreviations used in the table, such as SE (Standard Error), CD (Critical Difference) at 5% level, NS (Non-significant), IW (Irrigation Water), INM (Integrated Nutrient Management), RDF (Recommended Dose of Fertilizer), and FYM (Farm Yard Manure). This will improve clarity and ensure that readers can easily interpret the statistical values and treatment codes.
	NS
	NS
	NS
	NS
	47.46
	70.76




Fig 2. Effect of irrigation water (Treated industrial effluent) and integrated nutrient management on yield attributes and yield of Wheat crop.	Comment by Диаките Симбо: As figure 1
Conclusion  
The study investigated the effect of irrigation water (Treated industrial effluent) and integrated nutrient management on wheat growth, yield and yield attributes. The results showed that Irrigation with 25% treated industrial effluent mixed with 75% fresh water (IW1) resulted in improved growth and yield attributes, including plant height, number of tillers/plant, number of green leaves/plant, chlorophyll content, leaf area index, number of ears/m2, ear length, number of grains per ear, grain yield, and straw yield. Integrated nutrient management with 75% RDF through inorganic fertilizer + 25% through Vermicompost (INM2) resulted in improved growth and yield attributes. The interaction between irrigation water quality and INM was significant for grain yield and straw yield, indicating that the effect of INM on yield depends on the quality of irrigation water.
Recommendations
Based on the results, the following recommendations can be made:
1. Irrigation with 25% treated industrial effluent mixed with 75% fresh water can be used to improve wheat growth and productivity.
2. Integrated nutrient management with 75% RDF through inorganic fertilizer + 25% through Vermicompost can be used to improve wheat growth and productivity.
Further research is needed to optimize irrigation water quality and INM strategies for specific crops and agro-ecological conditions.
Future scope 
The industry's explosive growth in recent years has made life easier for people, but it also produces a lot of waste water that contains harmful elements like nitrogen, phosphorus, hydrocarbons, and heavy metals that are bad for the environment and for people. Since the treated water can be used to irrigate crops, it is now imperative that industrial wastewater be reused and recycled. Additionally, soil fertility and quality can be consistently maintained through integrated nutrient management, which helps to lessen a number of issues like food insecurity and peasant poverty.

	Comment by Диаките Симбо:  the journal’s submission guidelines
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Plant height (cm)	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	74.72	77.8	74.06	72.05	76.39	73.760000000000005	78.16	74.179999999999978	Number of tillers	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	7.6199999999999966	7.92	7.33	7.08	7.6	7.4	7.6	7.37	Number of green leaves in plants	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	42.9	45.8	36.93	32.92	40.160000000000011	37.25	43.11	38.130000000000003	Chlorophyll content (mg g-1)	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	1.7400000000000031	1.8800000000000001	1.52	1.54	1.6800000000000068	1.6500000000000001	1.7200000000000029	1.6400000000000001	leaf area index	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	3.9099999999999997	4.0999999999999996	3.88	3.8099999999999987	4.07	3.84	4.08	3.75	


Number of ears (/m2) 	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	318.47000000000003	325.54000000000002	314.10000000000002	299	316.41999999999899	314.45	322.5	313.35000000000002	Ear length (cm) 	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	6.9700000000000024	7.28	6.71	6.45	7.34	6.41	7.3	6.35	Number of grains per ears	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	26.59	27.51	24.95	23.630000000000031	26.35	24.47	26.89	24.979999999999986	Test weight (g)	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	47.03	46.98	46.54	46.46	46.720000000000013	46.449999999999996	47.339999999999996	46.379999999999995	Grain yield (kg/ha)	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	3553.3700000000022	3690.74	3369.6	3255.9300000000012	3496.75	3388.4700000000012	3636.8700000000022	3347.56	Straw yield (kg/ha)	Fresh water	25% effluents + 75% fresh water	50% effluents + 50% fresh water	75% effluents + 25% fresh water	100% RDF through inorganic fertilizer	75% RDF through inorganic fertilizer +25% through FYM	75% RDF through inorganic fertilizer + 25% through Vermicompost	50% RDF through inorganic fertilizer + 25% through FYM + 25% Vermicompost	IW0	IW1	IW2	IW3	INM0	INM1	INM2	INM3	5348.68	5592.44	5029.45	4824.3900000000003	5243	5080.1900000000014	5452.84	5018.91	
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