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ABSTRACT
Adequate plant nutrition is essential for barnyard millet to exhibit its maximum yield potential. However, some improved barnyard millet varieties respond differently to graded fertilizer doses. To evaluate the varietal response of different barnyard millet varieties, a field experiment was conducted at the Agricultural Research Station, Vizianagaram, Andhra Pradesh during kharif, 2025 in a split-plot design with three replications. The main plot treatments include fertilizer doses viz., F0: Absolute control; F1: 75% Recommended Dose of Fertilizer (RDF); F2: 100% RDF; F3: 125% RDF. The sub-plot treatments include varieties (V1: BUBM 18; V2: CBYMV-1 and V3: VL 207). The soil texture of the experimental field was red sandy loam in nature. The experimental results indicated that, among the graded NPK fertilizer doses, 125% RDF resulted in higher productivity, profitability and nutrient uptake, however, it remained on par with 100% RDF. Among the varieties, CBYMV-1 showed the highest grain yield (2141 kg/ha), harvest index (30.5%), net returns (Rs.49696.00) and benefit cost ratio (3.02).  From this, it was concluded that 100 % RDF was found to be the most effective for barnyard millet crop as it produced comparable yields at 125% RDF, apart from saving of 25% of RDF. 
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INTRODUCTION
[bookmark: _GoBack]Barnyard millet, commonly referred to as sawa millet, is a gluten-free ancient cereal crop that is well adapted to warm and temperate agro-climatic regions. Owing to its resilience and adaptability to marginal environments, it is widely cultivated across several countries, including India, China, Nigeria, Niger, Mali, Burkina Faso, Sudan, Chad, Uganda and Ethiopia. Among these nations, India ranks first in terms of both cultivation area and production, accounting for approximately 0.146 million hectares under cultivation and an annual production of about 0.147 million metric tonnes (Madhusudhana et al., 2018). Within India, barnyard millet is primarily grown in states such as Odisha, Maharashtra, Gujarat, Madhya Pradesh, Tamil Nadu and Bihar, as well as in the hilly regions of Uttar Pradesh, where the crop performs well under rainfed and low-input farming conditions (Jawahar et al., 2021).  Barnyard millet is a hardy, climate-resilient minor millet valued for its short duration, low input requirements, and superior nutritional qualities, particularly in rainfed agroecosystems (Govanakoppa et al., 2024). Because of its qualities, it is highly suitable under changing climatic conditions. Barnyard millet can be grown on wide range of soils and also at higher altitudes. Barnyard millet contains 68.8 % carbohydrates, 10.5 % protein, 3.6 % fat, and a substantial amount of dietary fibre (12.6 %), with soluble (4.2 %) and insoluble (8.4 %) fractions. Nowadays, the demand for barnyard millet has increased drastically due to its high nutritional value and dietary fibre content, which helps in preventing diabetes and cardiovascular diseases when consumed regularly. In addition to grain, barnyard millet also produces huge quantities of nutritious fodder, which can be fed to the livestock. Its ability to yield up to eight harvests annually has earned it the nickname “Billion-Dollar Grass” (Singh et al., 2025), It is widely cultivated in marginal and resource-poor environments where erratic rainfall and poor soil fertility limit the productivity of major cereals. Despite its adaptability, the yield potential of barnyard millet remains largely underexploited due to inadequate varietal evaluation and sub-optimal nutrient management practices.
Pre-release barnyard millet varieties, developed for improved yield and stress tolerance, require systematic assessment under varying fertilizer regimes to identify their performance and nutrient responsiveness under rainfed conditions. Graded fertilizer levels play a crucial role in influencing growth, yield attributes, nutrient uptake, and overall productivity, especially where soil moisture availability governs nutrient use efficiency (Triveni et al., 2020). Understanding varietal responses to different fertilizer doses helps in optimizing input use while ensuring economic and sustainable production. Therefore, evaluating the performance of pre-release barnyard millet varieties under graded fertilizer levels in rainfed conditions is essential for identifying suitable genotype–nutrient combinations that enhance productivity, profitability and resource-use efficiency under rainfed farming systems.
MATERIAL AND METHODS
A field experiment was conducted during kharif, 2025 at Agricultural Research Station, Vizianagaram located at 18007’ N latitude, 83025’ E longitude and 63 m above MSL in the Coastal Agro-climatic Zone of Andhra Pradesh. The soil of the experimental site was sandy loam in texture, neutral in reaction, low organic carbon (0.40%) and non-saline in nature (EC: 0.22 dS m-1). The available nitrogen was low, high in available phosphorus and medium in available potassium. The total rainfall received during the kharif season was 1240 mm in 54 Rainy days. 
The experiment was conducted in split plot design with three replications. The main plot treatments include fertilizer doses viz., F0: Absolute control; F1: 75% RDF; F2: 100% RDF; F3: 125% RDF. The sub-plot treatments include three varieties viz., V1: BUBM 18; V2: CBYMV-1 and V3: VL 207, where V1 was a pre release variety and V2 and V3 were the national checks. Sowing of the experiment was done on 07.07.2025. The nutrients were applied as per the treatments. The recommended dose of NPK fertilizers (40 kg nitrogen, 20 kg phosphorus and 20 kg potassium) were applied in the form of urea, single super phosphate and murate of potash. Half of the nitrogen and full dose of phosphorus and potassium were applied as basal at the time of sowing. The remaining half dose of nitrogen was applied as top dressing at 30 days after sowing (DAS). Need-based crop protection measures were taken. All the growth parameters, yield parameters, grain yield and straw yields were recorded. Considering the existing input costs and output prices, economics were calculated. All the data were subjected to statistical analysis using the ANOVA as outlined by Panse and Sukhatme (1978).
RESULTS AND DISCUSSION
Effect on Growth and Yield Attributes
The growth and yield attributing characters of barnyard millet were significantly affected by NPK fertilizer levels and varieties. Among the fertilizer levels, absolute control showed the longer duration (49.7 days for 50% flowering and 80.0 days for maturity), whereas, the 100% RDF showed the shortest duration. Beyond 100% RDF, an increased fertilizer dose upto 125% RDF indicated an extended crop duration of 78.0 days. Nitrogen and phosphorus fertilizers are essential for the metabolic processes that drive the transition from vegetative to reproductive phase. Lack of NPK fertilizer nutrients in absolute control showed the delayed flowering and maturity. These results were found analogous with Deng et al. (2024) in Quinoa. The tallest plants of barnyard millet were observed at 125% RDF, which was found on par with 100% RDF and 75% RDF. The yield attributing characters like number of productive tillers per plant, panicle length and test weight of barnyard millet increased progressively with graded fertilizer doses and were found to be higher with 125% RDF, which remained on par with 100% RDF. All the growth and yield attributing characters were found lower with absolute control, where no fertilizers were applied Triveni et al. (2018) also reported similar results in finger millet.
Among the varieties, pre release variety BUBM 18 showed early flowering (43.3 days) and maturity (74.5 days), whereas, the national check variety VL 207 took a longer time for 50% flowering (51.2 days) and maturity (82.0 days). The tallest plant height of barnyard millet was noticed with VL 207 (150.5cm), while the shortest plant height was observed with pre release barnyard millet variety BUBM 18 (133.3 cm). The national check variety CBYMV-1 showed the highest number of productive tillers plant-1, panicle length and test weight, however remained on par with pre release variety BUBM 18. The genetic variation among the varieties might be the reason for differences in duration, growth and yield attributing characters. The interaction between the graded fertilizer doses and varieties was found to be non-significant.
Effect on Grain Yield and Straw Yield 
Barnyard millet grain yield and straw yield were significantly influenced by graded fertilizer doses and varieties. Among fertilizer levels, the highest grain yield and straw yields were recorded with 125% RDF, however they remained on par with the grain and straw yields recorded with 100% RDF. The lowest grain and straw yields were obtained in absolute control, where no external fertilizer application was done. The higher growth and yield attributes resulted from the higher NPK fertilizer doses might be the reason for higher yields. Nitrogen fertilizers boost the yields by promoting robust growth and optimizing photosynthesis (Deng et al., 2023). These results were similar to the results reported by Jawahar et al. (2021), Vimalan et al. (2019) in barnyard millet and Asghar et al. (2010) in maize. The harvest index of barnyard millet was not statistically different among the graded fertilizer doses. These results were similar with the findings of Raut et al. (2021).
Among the varieties, the check variety CBYMV-1 recorded the highest grain yield (2141 kg/ha) and harvest index (30.5%), however, it was found to be on par with pre release variety BUBM 18. The maximum number of productive tillers plant-1, panicle length and test weight recorded in CBYMV-1 might have contributed to its higher grain yield. The grain yield was lowest with VL 207 (1530 kg ha-1), however it recorded highest straw yield (5197 kg/ha), which in turn found to be on par with CBYMV-1. The greater plant height observed in VL 207 might have contributed to its higher straw yield. The interaction between the fertilizer levels and varieties was found to be non-significant.
Effect on Economics
Economic returns were significantly influenced by the graded NPK fertilizer doses and barnyard millet varieties. Among the NPK fertilizer doses, the highest gross returns were recorded with 125% RDF, which found to be on par with 100% RDF. The lowest gross returns were registered with absolute control, where no NPK fertilizers were applied. Net returns recorded with 125% RDF and 100% RDF were found to be on par with each other and significantly superior to absolute control. The benefit cost ratio was also not significantly varied between 125% RDF and 100% RDF. The higher gross and net returns were primarily due to increased marketable yield and better resource use efficiency under higher nutrient availability (Das et al., 2023). These results are analogous with the results reported by Ameta et al., 2025 and Meena et al.,2022. The lowest BCR was obtained with absolute control due to its low productivity. 
Among the varieties, significantly highest gross returns (Rs.73885.00), net returns (Rs.49696.00) and benefit cost ratio (3.02) were recorded with CBYMV-1. This might be attributed to its higher grain yield compared to other varieties. The lowest grain yield and economic returns were obtained with VL 207. 
CONCLUSION
Based on the experimental results, it can be concluded that, among the graded NPK fertilizer levels, 100% RDF was found to be the best treatment as it produced yield and profitability comparable to 125% RDF, while saving of 25% recommended dose of fertilizer. Such savings in fertilizer contributes to conservation of soil health and protection of  environment. Among the varieties tested, CBYMV-1 was found to be the best variety in terms of productivity and economic returns.
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Table 1. Effect of graded levels of NPK fertilizers on growth and yield attributes of barnyard millet varieties.
	Treatments
	Days to 50% flowering
	Days to maturity
	Plant height (cm)
	Productive tillers/plant
	Panicle length (cm)
	1000 seed weight(g)

	
	Main plots :Fertilizer levels (F) 

	F0: Absolute control
	49.7
	80.0
	130.2
	2.2
	10.9
	3.40

	F1: 75% RDF
	47.6
	79.4
	142.0
	3.1
	18.2
	3.46

	F2: 100% RDF 
	45.8
	76.3
	145.0
	4.0
	21.8
	3.50

	F3: 125% RDF 
	47.2
	78.0
	145.7
	4.1
	22.1
	3.53

	S.Em± 
	0.21
	0.47
	3.29
	0.2
	0.35
	0.02

	CD (p=0.05) 
	0.71
	1.63
	11.37
	0.6
	1.21
	0.07

	C.V(%)
	1.30
	1.80
	7.01
	15.9
	5.76
	1.72

	
	Subplots: Pre release varieties (V) 

	V1: BMV 627
	43.3
	74.5
	133.3
	3.4
	18.1
	3.51

	V2: CBYMV-1 (NC)
	48.2
	78.8
	138.4
	3.6
	19.1
	3.52

	V3: VL 207 (NC)
	51.2
	82.0
	150.5
	2.9
	17.5
	3.40

	S.Em± 
	0.25
	0.36
	2.41
	0.1
	0.39
	0.03

	CD (p=0.05) 
	0.75
	1.07
	7.23
	0.3
	1.16
	0.07

	C.V(%)
	1.82
	1.58
	5.94
	11.4
	7.32
	2.49

	Interaction 
	
	
	
	
	
	

	
	i.Two sub plots at same level of main plots

	S.Em± 
	0.50
	0.71
	4.83
	0.2
	0.77
	0.05

	CD (p=0.05) 
	1.5
	2.14
	NS
	NS
	NS
	NS

	
	ii.Two main plots at same level of subplots

	S.Em± 
	0.40
	0.65
	4.44
	0.2
	0.62
	0.04

	CD (p=0.05) 
	1.21
	2.04
	NS
	NS
	NS
	NS



Table 2: Effect of graded levels of NPK fertilizers on yield and economics of different barnyard millet varieties.
	Treatments
	Grain yield (kg/ha)
	Straw yield (kg/ha)
	HI (%)
	Gross income (Rs/ha)
	Net income (Rs/ha)
	B:C

	Main plots :Fertilizer levels (F) 

	F0: Absolute control
	971
	3037
	25.0
	35210
	12910
	1.58

	F1: 75% RDF
	1910
	5137
	27.0
	67571
	43381
	2.79

	F2: 100% RDF 
	2217
	5477
	28.9
	77453
	52635
	3.12

	F3: 125% RDF 
	2368
	5689
	29.5
	82415
	56968
	3.24

	S.Em± 
	59.7
	242.9
	1.4
	1760.1
	1760.1
	0.07

	CD (p=0.05) 
	206.6
	840.5
	NS
	6090.8
	6090.8
	0.26

	C.V(%)
	9.6
	15.1
	15.5
	8.0
	12.7
	8.30

	Subplots: Pre release varieties (V) 

	V1: BMV 627
	1929
	4479
	30.1
	66820
	42631
	2.73

	V2: CBYMV-1 (NC)
	2141
	4829
	30.5
	73885
	49696
	3.02

	V3: VL 207 (NC)
	1530
	5197
	22.2
	56282
	32093
	2.30

	S.Em± 
	72.4
	151.6
	1.1
	2201.0
	2201.0
	0.09

	CD (p=0.05) 
	216.9
	454.5
	3.4
	6598.5
	6598.5
	0.27

	C.V(%)
	13.4
	10.9
	14.1
	11.6
	18.4
	11.71

	Interaction 
	
	
	
	
	
	

	i.Two sub plots at same level of main plots

	S.Em± 
	144.7
	303.2
	2.2
	4402.0
	4402.0
	0.18

	CD (p=0.05) 
	NS
	NS
	NS
	NS
	NS
	NS

	ii.Two main plots at same level of subplots

	S.Em± 
	114.7
	300.3
	2.0
	3465.9
	3465.9
	0.14

	CD (p=0.05) 
	NS
	NS
	NS
	NS
	NS
	NS







