


Comparative Assessment of Farming Practices on Wheat Yield, Quality Parameters and Nutrient Uptake
ABSTRACT
A field experiment was conducted at the Agronomy Farm, College of Agriculture, Pune during kharif, 2024 to study residual effect of farming practices on yield, quality and nutrient uptake under wheat cultivation.   The experiment was initiated in 2022- 23 as a soybean-wheat sequence cropping system. A randomized block design (RBD) four replications and five treatments was adopted, comprising coventional practices (T1), General recommended dose of fertilizers (T2), organic farming (T3), zero budget natural farming (T4) and climate resilient farming (T5). The results revealed that, climate resilient farming (T5)  recorded significantly higher grain yield (43.28 q ha-1) and straw yield (59.72 q ha-1). Quality parameters such as protein content (12.60 %) and hectolitre weight (81.91 kg hl-1) were also significantly superior under climate resilient farming. Nutrient uptake was enhanced under T5, with significantly higher total N (128.79 kg ha-1), P (56.42 kg ha-1), and K (115.46 kg ha-1) uptake compared to other  treatments. Morever, uptake of micronutrients by wheat was also highest under T5, with Fe (1161.47 g ha-1), Mn (431.5 g ha-1), Zn (282.33 g ha-1) and Cu (60.36 g ha-1) r closely followed by General recommended dose of fertilizer.
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1. Introduction 
The achievement of food security is utmost importance for countries in maintaining sustainable development, as outlined in the Sustainable Development Goals (SDGs). Wheat (Triticum aestivum L.) is one of the chief sources of diet by providing half of dietary protein and more than half of calories to the rising population of India. As a consequence, scientists are always focusing on producing higher yields to feed the nation (Khan et al., 2015). Globally, Wheat is grown in 122 countries over an area of 240 million ha, producing 784.95 million tonnes with productivity, 3.42 tonnes per hectare. (Directorate of Economics and Statistics, Ministry of Agriculture, 2023-24). As it makes up 21 percent of the area used for food grains, there is an increasing demand to boost wheat production as the world's population rises. About 55 per cent of the carbohydrates and 20 per cent of the calories in food come from wheat. Global agriculture witnessed a major shift in the 1960s as a result of the Green Revolution, which started in the 1940s. It introduced industrial agricultural methods, chemical fertilizers, and pesticides, as well as high-yielding varieties (HYVs) of crops, especially rice and wheat. Food production improved dramatically as a result of these inventions, particularly in emerging nations like India where food security was a major worry. But even while the Green Revolution was successful in addressing the pressing issues of productivity and hunger, it also had undesired effects. Major nutrient imbalances, soil degradation, decreased organic matter, and disturbance of essential soil microbes resulted from the heavy application of chemical inputs and techniques like monoculture and frequent tillage. Charyulu and Biswas (2010) and Sheoran et al. (2017).  There is growing awareness in recent years about necessity of transitioning to more environmental friendly agricultural practices that integrates food production with environmental preservation. In order to boost agricultural productivity while minimizing negative environmental effects, various farming methods and agricultural technologies have been developed. These modern approaches include organic farming, conservation agriculture, precision farming, agroforestry, zero budget natural farming and climate resilient farming. To meet the demands posed by rapid global population growth, it is crucial to improve both the quantity and quality of agricultural production without compromising soil integrity. Wheat being a staple food crop and a major contributor to food security, its production has direct implications for national nutrition and economic stability. The study highlights the comparative impact of different farming practices, including climate-resilient farming, organic farming, zero-budget natural farming, and recommended fertilizer practices, on yield, grain quality and nutrient uptake.
Materials and Methods
The field experiment was conducted during kharif 2024 at Agronomy Farm, College of Agriculture, Pune(MS). The experiment was laid out in a Randomized Block Design (RBD) with four replications and five treatments.
The field experiment comprised following treatments. The research was conducted as a sequence cropping of soybean-wheat which was started during 2022-23. This is second cropping sequence on same site. On the same site and same plots, wheat crop was sown using various treatments after the harvest of soybean. Soil nutrient levels after the previous soybean crop were considered as the initial nutrient status for this study.
· T1 - Conventional practice : Application of chemical fertilizers 45:115:00 kg ha-1 N, P2O5 and K2O, foliar spray of urea @ 1% at flag leaf stage, burning of wheat straw at harvest.
· T2 - General recommended dose of fertilizer (GRDF): Application of RDF (120:60:40 kg ha-1 N, P2O5 and K2O), Application of FYM @ 10 t ha-1, Seed treatment of biofertilizers consortium (Azotobactor + Phosphate solubilizing bacteria + potash solubilizing bacteria) @ 25ml per 1 kg seed, Foliar spray of 19:19:19 @ 2% at 55 and 70 days after sowing.
·  T3 -Organic farming: In situ decomposition of soybean leaf litter and straw after harvest and primary tillage operations, Application of FYM @ 10 t ha-1 and vermicompost @ 8 t ha-1, Seed treatment of biofertilizers consortium (Azotobactor + Phosphate solubilizing bacteria + potash solubilizing bacteria) @ 25ml per 1 kg seed.
· T4 - Zero budget natural farming: Application of Ghanjeevamrutha @ 2000 kg ha-1 during field preparation, Mixed cropping with broadcasting of Lucerne @ 10 kg ha-1, Seed treatment of Beejamrutha, Mulching of soybean crop residues, Application of Jeevamrit @ 500 L ha-1 along with irrigation water after sowing, Foliar application of Jeevamrit at 30, 51, 72, 93 DAS @ 12.5, 19, 25, 7.5 L ha-1
· T5 - Climate resilient farming: Sowing of wheat on broad bed furrow (BBF), Application of chemical fertilizers as per STCR target 45 q ha-1, Seed treatment of biofertilizers consortium (Azotobactor + Phosphate solubilizing bacteria + Potash solubilizing bacteria) @ 25ml per 1 kg seed., Mulching of soybean straw and leaf litter., In situ decomposition of leaf litter and straw after harvest of wheat followed by green manuring of dhaincha
The proximate analysis of inputs FYM, vermicompost, PROM, Ghanajeevamrutha, Jeevamrut and Beejamrutha was carried out  before application. Soil samples were collected after wheat harvest from each plot for chemical analysis using standard analytical method. Yield data was recorded along with the wheat quality and parameters. Nutrient uptake was calculated by multiplying the nutrient concentration with  by dry matter yield and expressed in kg per ha-1.
Note:  1. Conventional practices: The nutrient doses and management practices were decided based on information collected from farmers through a structured questionnaire survey conducted in the study area.
2. GRDF: The nutrient application was based on the recommended package of practices for wheat under Integrated Nutrient Management (INM), as suggested by MPKV University.

Results and Discussion
Impact of farming practices on yield and quality of wheat 
Grain Yield 
The climate resilient farming(T5) recorded the highest grain yield (43.28 q ha-1) which was significantly superior to other treatments. This was followed by the  GRDF(T2) practice with  38.64 q ha-1. Between zero budget natural farming practice and organic farming, organic farming practice (22.03 q ha-1) was found significantly higher than zero budget natural farming practice (16.74 q ha-1). Whereas, the minimum grain yield was observed in zero budget natural farming practice (16.74 q ha-1).
Straw Yield
A similar trend was observed for straw yield. Climate resilient farming (59.72 q ha-1)  produced significantly higher straw yield followed by GRDF practice (51.79 q ha-1) and conventional practice (41.89 q ha-1). The lowest straw yield was recorded in zero budget natural farming practice (22.28 q ha-1).
The grain yield and straw yield increased under treatments like climate resilient farming and GRDF can be result of integrated nutrient management practices which aimed at improving input efficiency and sustaining soil health. The use of the Broad Bed Furrow (BBF) system in climate resilient farming practice facilitates effective water drainage and retention which thereby contributes towards proper seed germination and robust early growth. Also, mulching of soybean straw helped to sustain optimum moisture in soil and minimizes weed competition. The similar were also reported by Kumari et al. (2022).
Conversely, the  lower yield recorded under zero budget natural farming practice may be due insufficient nutrient supply during critical  crop growth stages, resulting in reduced productivity.
Protein Content 
The wheat quality was examined with particular emphasis on parameters like protein content and hectolitre weight of wheat. The significantly higher protein content observed in climate resilient farming (12.60 %) which was at par with GRDF practice (12.31 %). The significantly lower protein content (11.40 %) was observed in T4 i.e. zero budget natural farming practice. (Table 1)
The improvement in protein levels under climate resilient farming and GRDF practice could be due to continuous and adequate nitrogen supply, which is essential for protein formation in cereals. While, natural farming systems may lack timely nutrient release, especially nitrogen, which may limit protein synthesis in the crop.
The balanced fertilizer application also contributes to increased which might be reason for higher protein yield. This is an accordance with the findings by Jat, et al. (2013). The combination of organic manures and biofertilizer with chemical fertilizers (INM) increased protein content in wheat grain. (Yadav, et al. 2016)
Table 1 Impact of farming practices on yield and quality of wheat 
	Treat.         No.
	Farming practices
	Yield (q ha-1)
	Protein Content (%)
	Hectolitre    
  weight 
  (kg hl-1)

	
	
	Grain
	Straw
	
	

	T1
	Conventional practice
	32.46
	41.89
	11.45
	79.52

	T2
	GRDF
	38.64
	51.79
	12.39
	80.34

	T3
	Organic farming
	22.03
	28.85
	11.51
	77.05

	T4
	Zero budget natural farming
	16.74
	22.28
	11.40
	76.34

	T5
	Climate resilient farming
	43.28
	59.72
	12.60
	81.91

	SE(m) ±
	0.44
	0.59
	0.19
	0.64

	CD (0.05)
	1.37
	1.81
	0.57
	1.98



   Hectolitre Weight
   	The climate resilient farming recorded a significantly higher hectolitre weight (81.91 kg hl-1) by wheat grain which was at par with GRDF (80.34 kg hl-1) and conventional practice (79.52 kg hl-1). The consistent use of organic manures especially when combined with, nitrogen and phosphorus fertilizers, substantially improve test or hectolitre weight. (Behera et al. 2009). The addition of organic matter during the kharif soybean season possibly exerted a residual effect that enhanced both yield and quality of rabi wheat.
     Impact of Farming Practices on Total Macronutrient Uptake by Wheat (Table 2)
     Nitrogen Uptake
     Different farming practices showed favourable influence of farming practices on nutrient uptake in wheat. The significantly higher total nitrogen uptake  recorded in climate resilient farming (128.79 kg ha-1) followed by GRDF (115.45 kg ha-1).The treatment zero budget natural farming (44.39 kg ha-1)  recorded significantly lower nitrogen uptake in comparison to the other treatments.
    	 The highest nitrogen uptake under climate resilient farming can be attributed to  the STCR-based nutrient management approach, which tailors fertilizer application according to soil test values and crop requirements. This ensures precise and need-based nutrient supply, thereby optimizing nitrogen use efficiency and minimizing losses during crop growth stages. In GRDF, the integration of organic manures, chemical fertilizers and biofertilizers along with soybean straw mulching enhanced nitrogen availability contributing to higher nitrogen uptake by wheat. The nitrogen replacement value of organic amendments and shown that certain organic materials can successfully replace a significant amount of synthetic N, ensuring spring wheat's nitrogen availability and uptake. The similar findings were reported by Ahmad and Tripathi (2022), Morya et al. (2018) and Godebo, et al. (2021)
     Phosphorus Uptake
    	The significantly higher total phosphorus uptake was registered in treatment climate resilient farming (56.42 kg ha⁻¹) followed by GRDF (45.75 kg ha⁻¹). While lower uptake of phosphorus recorded in zero budget natural farming (18.09 kg ha⁻¹).
    	Higher phosphorus uptake by wheat in climate resilient farming and GRDF might be due to direct addition on fertilizers along with organic inputs leads to increasing phosphorus availability and its uptake by wheat. The phosphorus uptake in wheat was significantly improved by integrating FYM, phosphate solubilizing bacteria (PSB), and chemical phosphorus fertilizers. The combined application enhanced soil microbial activity and phosphorus availability by reducing P fixation. This synergy resulted in higher uptake by both grain and straw compared to chemical fertilizers alone. The similar findings reported by Sahu et al. (2023).
     Potassium Uptake 
The significantly higher total potassium uptake registered in climate resilient farming (115.46 kg ha⁻¹). However, the lower uptake of potassium was recorded in zero budget   natural farming (39.24 kg ha⁻¹). The application of potassium fertilizer with farmyard manure significantly enhanced potassium uptake in wheat. Organic amendments stimulate beneficial soil microbes, which helped in mineralizing potassium from non-exchangeable forms. Microbial acids and enzymes dissolve fixed K, making it more available for plant absorption. Especially in straw. This approach helped to improved soil available potassium and reduced leaching losses thereby increases potassium uptake by plants. The study emphasizes that balanced fertilization under INM supports better nutrient recovery and uptake. Ankur Kumar and Manoj Kumar (2025).
    Table 2 Impact of farming practices on total macronutrient uptake by wheat 
	Treat. No.
	Farming practices
	Total macronutrient uptake

	
	
	(Kg ha-1)

	
	
	N
	P
	K

	T1
	Conventional practice
	86.47
	36.82
	78.37

	T2
	GRDF
	115.45
	45.75
	100.19

	T3
	Organic farming
	65.38
	28.56
	56.94

	T4
	Zero budget natural farming
	44.39
	18.09
	39.24

	T5
	Climate resilient farming
	128.79
	56.42
	115.46

	SE(m) ±
	1.81
	2.20
	2.07

	CD (0.05)
	5.57
	6.78
	6.38



Impact of Farming Practices on Total Micronutrient Uptake by Wheat (Table 3)
Iron Uptake
The total iron uptake by wheat was significantly higher in climate resilient farming practices (1161.47 g ha⁻¹) which was at par with treatment GRDF (998.66 g ha⁻¹), while lower total iron uptake by wheat observed in zero budget natural farming (419.98 g ha⁻¹).
Manganese Uptake
	Among the treatments, GRDF practice (433 g ha⁻¹) recorded higher manganese     
      uptake which was at par with climate resilient farming (431.5 g ha⁻¹). While, lower total   
      manganese uptake by wheat observed in zero budget natural farming (142.49 g ha⁻¹).
 Zinc Uptake 
	The climate resilient farming recorded the higher total zinc uptake (282.33 g ha⁻¹), which was statistically at par with GRDF (280.27 g ha⁻¹). The lower total uptake was recorded in zero budget natural farming (112.74 g ha⁻¹). 

Copper Uptake 
The total copper uptake by wheat was significantly higher in climate resilient farming practices (60.36 g ha⁻¹) and GRDF (59.68 g ha⁻¹) which were statistically similar, while lower total copper uptake by wheat observed in zero budget natural farming (22.33 g ha⁻¹)

Overall Discussion
The significantly higher uptake of both macronutrients and micronutrients under climate resilient farming and GRDF can be attributed to balanced nutrient management practices, which integrates organic inputs with chemical fertilizers. These practices increase nutrient availability and uptake during crucial growth stages.
Integrated nutrient management in wheat cultivation not only sustains soil fertility but also enhances crop yield. It promotes robust root development, enabling plants to access a wider range of nutrients, including NPK and essential micronutrients such as iron, manganese, zinc and copper. The slow and steady release of nutrients from organic manures ensures a continuous supply, enhancing nutrient efficiency. As a result, wheat plants absorb and transport nutrients more effectively, leading to higher yields, improved quality and overall better crop growth. Similar results were also reported by Das et al. (2022) and (Krisha et al., 2022).
   Table 3 Impact of farming practices on total micronutrient uptake by wheat
	Treat. No.
	Farming practices
	Total micronutrient uptake

	
	
	(g ha-1)

	
	
	Fe
	Mn
	Zn
	Cu

	T1
	Conventional practice
	747.07
	249.28
	209.80
	44.18

	T2
	GRDF
	998.66
	433
	280.27
	59.68

	T3
	Organic farming
	560.20
	260.84
	161.16
	34.62

	T4
	Zero budget natural farming
	419.98
	142.49
	112.74
	22.33

	T5
	Climate resilient farming
	1161.47
	431.5
	282.33
	60.36

	SE(m) ±
	55.58
	15.46
	10.39
	2.90

	CD (0.05)
	171.27
	47.62
	32.03
	8.93


  

  Conclusion
The significantly higher uptake of macro- and micronutrients under climate-resilient farming and GRDF highlights the importance of balanced nutrient management practices that integrate organic inputs with NPK fertilizers. Such integrated systems enhance nutrient availability and uptake during critical crop growth stages. INM improves soil fertility, promotes robust root development, and allows wheat plants to access a broader range of nutrients, including NPK and micronutrients such as Fe, Mn, Zn, and Cu. The gradual decomposition of organic manures ensures a sustained nutrient release, increasing nutrient efficiency and reducing losses. Consequently, wheat grown under these systems recorded higher yields, improved quality and enhanced nutrient uptake. Similar results were reported by Das et al. (2022) and Krishna et al. (2022).
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