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Growth and yield performance of baby corn (Zea mays L.) as influenced by nutrient management under climate changing era


ABSTRACT
Climate change driven variability in temperature and rainfall is altering nutrient availability and crop productivity in maize-based systems. Baby corn (Zea mays L.), being a short-duration and nutrient-responsive crop, requires efficient nutrient management to sustain growth and yield under emerging climatic stresses. Under this scenario, the study aimed to evaluate the effect of nano urea, biofertilizers, and varying levels of phosphorus and sulphur on the growth parameters, yield attributes and baby cob yield of baby corn (Zea mays L.). The experiment was conducted factorial experiment in a split-plot design.The field experiment was carried out at the Agricultural Research Farm, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi (U.P.), India, during the Rabi seasons of 2021–22 and 2022–23. The main plot treatments included three fertility levels as F₁: 45 kg P₂O₅ + 24 kg S ha⁻¹, F₂: 60 kg P₂O₅ + 32 kg S ha⁻¹, and F₃: 75 kg P₂O₅ + 40 kg S ha⁻¹; two biofertilizer levels—B₀: control and B₁: PSB + SDB; and the sub plot treatments included three nitrogen management practices as N₁: 150 kg N ha⁻¹, N₂: 112.5 kg N ha⁻¹ + 2% urea foliar spray, and N₃: 112.5 kg N ha⁻¹ + nano urea @ 4 ml L⁻¹. Observations were recorded on growth parameters, fodder yield, and treatment wise economic parameters, and the data were statistically analyzed using pooled analysis over two years. Fertility level F₃ (75 kg P₂O₅ + 40 kg S ha⁻¹) consistently recorded the highest values for growth and yield parameters across both years and in pooled analysis. F₃ was significantly superior to F₁ and statistically at par with F₂ for number of leaves, dry matter accumulation, and yield attributes and yield. Biofertilizer inoculation with PSB + SDB (B₁) significantly enhanced leaf number, dry matter accumulation, and baby cob weight and yield over the uninoculated control (B₀), reflecting improved nutrient solubilization and uptake efficiency. Among nitrogen management practices, the application of 150 kg N ha⁻¹ through urea (N₁) produced the highest baby cob weight and yield, which was statistically at par with N₂ but significantly superior to N₃. In pooled analysis, N₁ exhibited a significant advantage over both N₂ and N₃, while N₂ also showed superiority over N₃. The integrated application of 75 kg P₂O₅ + 40 kg S ha⁻¹ along with PSB + SDB biofertilizers and either 150 kg N ha⁻¹ or 112.5 kg N ha⁻¹ supplemented with 2% urea foliar spray proved most effective in enhancing growth parameters, yield attributes and baby cob yield of baby corn under the agro-climatic conditions of Varanasi.
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1. INTRODUCTION	Comment by Reynaldi Laurenze: divided into some paragraph, with each paragraph contains 3-4 sentences
Climate change driven variability in temperature and rainfall is altering nutrient availability and crop productivity in maize-based systems. In the Varanasi region of north India, long-term climatological analyses reveal a consistent decline in water availability due to decreasing rainfall and rising temperatures. Increased evapotranspiration demand and progressive aridization over recent decades have negatively affected water resources, particularly in agricultural landscapes (Nistor et al., 2020), underscoring the need for efficient crop and nutrient management strategies under changing climatic conditions. Baby corn (Zea mays L.), being a short-duration and nutrient-responsive crop, requires efficient nutrient management to sustain growth and yield under emerging climatic stresses. Baby corn (Zea mays L.) has emerged as a promising crop in India and across the globe owing to its distinctive agronomic and economic value—such as short crop duration, high yield potential, suitability for crop diversification, value-addition opportunities, and rural employment generation (Bhat and Patil, 2014). Agronomically, baby corn refers to the unfertilized, huskless cob harvested from the baby corn plant within 1–2 days after silk emerence, when the silk is at 2–3 cm long with bright shiny appearance (Reddy et al., 2025). It is a short-duration, fast-growing crop that is gaining commercial importance, particularly in peri-urban areas, due to its nutritional composition, tender texture, and culinary versatility (Hooda and Kawtra, 2013). Additionally, the green fodder obtained after cob harvest serves as a valuable livestock feed resource (Wadhwa et al., 2018), enhancing the overall profitability and sustainability of the production system (Bhat and Patil, 2014). Baby corn cultivation differs markedly from grain maize in terms of agronomic management, as it requires a higher plant population, less spacing, more nitrogen (N) fertilization, detasseling, and early baby stage harvesting. The crop’s high density planting necessitates greater N availability to sustain vigorous vegetative growth and optimize yield and quality parameters (Kumar and Bohra, 2014). Under winter season conditions, the crop duration is extended due to lower ambient temperatures especially during December to January, which in turn heightens nitrogen demand (Singh et al., 2019). Nitrogen is pivotal in enhancing physiological and biochemical quality traits such as carbohydrate, starch, and sugar content (Yue et al., 2022), which are critical determinants of the sweetness, tenderness, and consumer acceptability of baby corn (Chaudhary et al., 2013). Proper synchronization of N application with phenological stages namely basal dose, knee-high stage, and tassel emergence plays a vital role in maximizing nutrient use efficiency, yield, and quality (Neupane et al., 2017). Phosphorus is a major nutrient, accounting for about 0.2% of a plant’s dry matter. It is a core part of nucleic acids, cell membranes, and ATP, the energy currency of cells and plants cannot develop without steady access to it (Schachtman et al., 1998). It supports many biochemical steps in carbohydrate, protein, and fat breakdown, energy transfer inside cells, and passing on genetic traits (Sharma et al., 2012). Photosynthesis and sugar metabolism store energy in phosphate forms for later use in growth and cob setting (Ayub et al., 2002). In many soils, phosphorus gets locked up in insoluble forms, especially in alkaline conditions or high lime content, forming compounds plants cannot use (Amanullah et al., 2009). Low phosphorus slows leaf expansion and cuts photosynthesis per unit leaf area (Rodriguez et al., 1999). Potassium is needed in large amounts for healthy plant development. It helps maintain cell water balance, aids water uptake, and controls stomata to improve drought tolerance. It activates many enzymes that manage photosynthesis, water use, nitrogen absorption, and protein formation (Cakmak et al., 1994; Sawan et al., 2006). It raises the rate of photosynthesis and CO₂ fixation, moves sugars efficiently even in wet soils (Sangakkara et al., 2000), and ensures smooth transfer of food from leaves to growing cobs (Cakmak et al., 1994). Sulphur, now seen as the fourth major nutrient after N, P, and K, is part of sulphur-rich amino acids and other vital compounds that regulate growth processes (Devi et al., 2012). It plays a key role in protective molecules like glutathione and thioredoxins, helps in cell redox balance, and forms strong disulphide bonds to keep protein shape stable (Zhao et al., 1999). Kloepper (2001) noted that phosphate-solubilizing bacteria (PSB), a subset of plant growth-promoting rhizobacteria (PGPR), are widely distributed in soils, with population density and morphology varying according to soil characteristics. Phosphorus Solubilizing bacteria (PSB) are present in many soils, their abundance tends to be lower in arid and semi-arid regions due to low organic matter and high temperatures, whereas moderate and moist soils support higher populations, as per Gupta et al. (1986) and Subba Rao (1982). Mohammadi and Sohrabi (2012) explained that PSB solubilize insoluble phosphate compounds, making phosphorus available for plant uptake. Bunemann et al. (2004) added that they can act as a phosphorus sink in low-P soils when labile carbon is available, immobilizing and subsequently releasing P for plants. Richardson et al. (2001) described that in the rhizosphere, PSB enhance nutrient availability primarily through the secretion of organic acids such as oxalic, citric, lactic, gluconic, malic, and fumaric acids. Thakur et al. (2014) cited early studies by Stalstorm (1903) that highlighted the microbial solubilization of inorganic phosphates and its positive effect on plant growth. Therefore, considering the interdependence between nitrogen management, biofertilizers and phosphorus and sulphur, it is hypothesized that the integrated application of optimal nitrogen levels, appropriate biofertilizer sources and recommended phosphorus and sulphur levels in Varanasi region can synergistically enhance growth yield of under irrigated agro-ecological conditions of the Varanasi region.	Comment by Reynaldi Laurenze: make a proper writing of scientific word, must be italic
2. MATERIALS AND METHODS
2.1 Experimental details 
The field experiment was conducted at the Agricultural Research Farm, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi (25°18′ N latitude, 83°03′ E longitude, and 76.8 m above mean sea level), Uttar Pradesh, during two consecutive rabi (winter) seasons of 2021–22 and 2022–23. The experimental site, situated in the Indo-Gangetic alluvial plains, represents the Inceptisol soil order and is characterized by a sandy clay loam texture. The soil of the experimental field was slightly alkaline in reaction, low in organic carbon and available nitrogen, and medium in available phosphorus and potassium, low in available sulphur. Before the commencement of the experiment, composite soil samples (0–15 cm depth) were analyzed for various physico-chemical properties following standard procedures: soil pH and electrical conductivity (EC) were determined in a 1:2.5 soil-water suspension using a digital pH meter and conductivity bridge, respectively (Jackson, 1973); organic carbon was estimated by the Walkley and Black’s (1934) rapid titration method; available nitrogen by the alkaline permanganate method (Subbiah and Asija, 1956); available phosphorus by Olsen’s method (Olsen et al., 1954); available potassium by flame photometer (Jackson, 1973); and available sulphur by the turbidimetric method (Chesnin and Yien, 1951). The initial soil properties were: pH 7.2, EC 0.32 dS m⁻¹, organic carbon 0.41%, available nitrogen 198 kg ha⁻¹, available phosphorus 21 kg ha⁻¹, available potassium 211 kg ha⁻¹, and available sulphur 18 kg ha⁻¹. The experiment was laid out as a factorial experiment in split-plot design with three replications, comprising 18 treatment combinations, involving two factors in the main plots and one factor in the sub-plots. The main plot treatments consisted of combinations of three levels of phosphorus and sulphur along with two biofertilizer treatments, while the sub-plot treatments comprised three nitrogen management practices. The three levels of phosphorus and sulphur were 45 kg P₂O₅ + 24 kg S ha⁻¹ (F1), 60 kg P₂O₅ + 32 kg S ha⁻¹(F2), and 75 kg P₂O₅ + 40 kg S ha⁻¹(F3), which were applied as basal doses through di-ammonium phosphate (DAP) and bentonite sulphur, respectively. The two biofertilizer treatments were control (no biofertilizers) (B0) and the combined inoculation of phosphate-solubilizing bacteria (PSB) and sulphur-oxidizing bacteria (SDB) (B1), applied to the seed at sowing as seed treatment by following standard recommended procedure. The sub-plot treatments included three nitrogen management practices, N1 is application of 150 kg N ha⁻¹ through urea (37.5 kg N as basal, 75 kg N at the knee-high stage, and 37.5 kg N at tassel emergence, two plain water spray- once each at the knee-high and tassel emergence stages), N2 is 112.5 kg N ha⁻¹ through urea (37.5 kg N as basal and 75 kg N at the knee-high stage) supplemented with 2% urea foliar spray twice (once each at the knee-high and tassel emergence stages), and N3 is 112.5 kg N ha⁻¹ through urea (37.5 kg N as basal and 75 kg N at the knee-high stage) supplemented with nano urea (NU) foliar spray at 4 ml L⁻¹ of water twice (once each at the knee-high and tassel emergence stages). The fertilizers used in the experiment were urea and nano urea for nitrogen, di-ammonium phosphate (DAP) for phosphorus, muriate of potash (MOP) for potassium, and bentonite sulphur for sulphur. The main plot treatment combinations of phosphorus, sulphur, and biofertilizers were randomized within each replication, while the sub-plot nitrogen treatments were randomized within each main plot treatment as per the principles of split-plot design to ensure statistical validity. The test crop was baby corn (Zea mays L.), variety CMVL Baby Corn 2. Sowing was done manually using a seed rate of 40 kg ha⁻¹ at a spacing of 40 cm × 20 cm, maintaining uniform plant population. Each plot measured 4.8 m × 4.0 m (gross area 19.2 m²) with a net plot size of 4.2 m × 3.0 m (12.6 m²). Proper pathways and borders were maintained with a 0.5 m plot border, 1.5 m field and replication borders, a 1.5 m wide main irrigation channel, and 1.0 m wide sub-irrigation channels to facilitate operations and ensure uniform water distribution. The crop was raised under irrigated conditions, with five irrigations applied at critical crop growth stages. All recommended agronomic practices, including weed, pest, and disease management, were followed uniformly across all treatments. 	Comment by Reynaldi Laurenze: better make it into Table	Comment by Reynaldi Laurenze: i think it is also can be a factor, as a sub plot, and nitrogen management practices can be as a sub sub plot. Because if you combine it in main plot, how you divide F1, F2, F3 with this 2 biofertilizer treatments? if it's in the same factor just make it to 6 levels, not 3 levels, which each treatment of phosporus and sulphur combine with 2 biofertilizer treatments	Comment by Reynaldi Laurenze: why you don't use also 112.5 kg N/ha? it can be as a control, because i confused what the scientific basis to use 150 kg while other suddenly use same calculation (112.5 kg N/ha)
2.2 Climate during the crop period
Meteorological data during the crop growth period were recorded from the Agrometeorological Observatory located adjacent to the experimental site. During 2021–22, the mean maximum and minimum temperatures were 26.1°C and 11.5°C, respectively, with an average temperature of 18.8°C. Total rainfall during the crop period was 3.5 mm, with an average relative humidity of 74.3%, wind speed of 1.9 km h⁻¹, 6.2 h of bright sunshine per day, and an evaporation rate of 2.2 mm day⁻¹. In 2022–23, the mean maximum temperature was slightly higher (26.6°C), and the minimum temperature lower (10.2°C), resulting in an average temperature of 18.4°C. Rainfall (0.6 mm) and relative humidity (69.1%) were lower than in the previous year, whereas sunshine duration (6.7 h day⁻¹), evaporation (2.3 mm day⁻¹), and wind speed (2.4 km h⁻¹) were marginally higher. The second season’s comparatively wider temperature range and improved sunshine hours under assured irrigation provided a more favorable environment for photosynthesis, nutrient uptake, and overall crop performance.
2.3 Observations recorded
Growth observations intial and final plant stand were recorded and number of leaves plant-1 and dry matter accumulation (DMA) at 30, 60, and 90 days after sowing (DAS) and at harvest and yield attributes such as number of baby cobs plant-1, weight of baby cob (g) and baby cob yield (kg ha-1) recorded at harvest to assess the influence of various nutrient management treatments on the crop performance. The initial plant stand was counted at 20 DAS while the final plant population was recorded at harvest from each plot and expressed as number of plants per hectare. The number of green leaves plant-1 was counted at each stage to assess the photosynthetic surface. Dry matter accumulation was recorded by drying representative plant samples at 70 ± 2°C until a constant weight was obtained. Yield attributes included number of baby cobs plant-1 and weight of baby cob which were measured from five randomly selected cobs of tagged plants of each treatment. The cumulative baby cob yield (kg ha⁻¹) were estimated by summing yields from four successive pickings and converting to hectare basis. 
2.4 Statistical analysis 
Data recorded for both years were analyzed separately and pooled over years using the procedures for factorial experiment in a split-plot design as described by Gomez and Gomez (1984). The analysis of variance (ANOVA) was performed to test the significance of the main and interaction effects. Whenever the F-test was significant, treatment means were compared using the least significant difference (LSD) test at a 5% level of probability.
3. RESULT AND DISCUSSION

3.1 Growth attributes
3.1.1 Initial plant stand (number of plants ×103 ha-1)
The data pertaining to initial plant stand are presented in the table 1 below. The fertility levels tested were F₁ (45 kg P₂O₅ + 24 kg S ha⁻¹), F₂ (60 kg P₂O₅ + 32 kg S ha⁻¹), and F₃ (75 kg P₂O₅ + 40 kg S ha⁻¹). During the first year, F₃ recorded the highest initial plant stand, which was at par with F₁ and F₂, while F₂ was also at par with F₁. In the second year, a similar trend was observed, with F₃ maintaining the highest initial plant stand, statistically at par with F₁ and F₂. The pooled analysis revealed that F₃ recorded the maximum initial plant stand, which was significantly superior to F₁ but statistically at par with F₂. Regarding biofertilizer treatments, B₀ (no biofertilizer) and B₁ (PSB + SDB) were compared. In both years, B₁ recorded a higher initial plant stand than B₀; however, the difference was statistically non-significant. The pooled data also indicated that B₁ maintained a slightly higher initial plant stand, which was at par with B₀. Among nitrogen management treatments, N₁ (150 kg N ha⁻¹), N₂ (112.5 kg N ha⁻¹ + 2% urea foliar spray), and N₃ (112.5 kg N ha⁻¹ + nano urea @ 4 mL L⁻¹) exhibited no significant variation in plant population. In the first year, N₁ and N₂ recorded the highest initial plant stand, which was at par with N₃. In the second year and pooled mean, N₁ and N₂ continued to show marginally higher values, remaining statistically at par with N₃. These results indicate that the initial plant stand was largely unaffected by the nutrient management practices, as the emergence and germination percentage were uniform across treatments due to favorable soil moisture and management conditions at sowing.
3.1.2 Final plant stand (number of plants ×103 ha-1)
The data pertaining to final plant stand are presented in the table 1 below. Regarding the final plant stand, during the first year, F₃ (75 kg P₂O₅ + 40 kg S ha⁻¹) recorded the highest number of plants (×10³ ha⁻¹), which was statistically at par with F₁ and F₂. In the second year, F₃ again recorded the highest final plant stand, which was significantly superior to F₁ but at par with F₂. The pooled analysis confirmed that F₃ maintained the maximum final plant stand, significantly higher than F₁ but statistically at par with F₂. Between biofertilizer treatments, B₁ (PSB + SDB) consistently recorded a higher final plant stand than B₀ (no biofertilizer) in both years and in pooled data, though the differences were non-significant. Under nitrogen management, N₁ (150 kg N ha⁻¹) recorded the highest final plant stand, which was statistically at par with N₂ (112.5 kg N ha⁻¹ + 2% urea foliar spray) and N₃ (112.5 kg N ha⁻¹ + nano urea @ 4 mL L⁻¹) across both years and in pooled data. The similarity among treatments suggests that nitrogen management did not influence plant survival, likely due to uniform crop establishment and favorable growing conditions.
3.1.3 Number of leaves plant-1
The data pertaining to number of leaves plant-1 are presented in the table 2 below. During the first year, at 30 and 60 DAS, the application of 75 kg P₂O₅ + 40 kg S ha⁻¹ (F₃) produced a higher number of leaves per plant, which was statistically at par with 45 kg P₂O₅ + 24 kg S ha⁻¹ (F₁) and 60 kg P₂O₅ + 32 kg S ha⁻¹ (F₂). A similar trend was recorded in the second year and in pooled analysis, where F₃ remained statistically comparable with F₁ and F₂ at these stages. At 90 DAS during the first year, F₃ recorded a significantly higher number of leaves plant⁻¹ compared to F₁, while F₂ remained intermediate and was statistically at par with F₃ but significantly superior to F₁. In the second year, F₃ produced a significantly greater number of leaves plant⁻¹ than both F₁ and F₂, while F₂ also recorded a statistically higher number of leaves than F₁. The pooled analysis confirmed that F₃ consistently produced the maximum number of leaves plant⁻¹, significantly superior to F₁ and F₂, with F₂ also outperforming F₁. At harvest, a similar trend persisted. During the first year, F₃ produced a significantly higher number of leaves plant⁻¹ than F₁, while F₂ remained intermediate, being statistically at par with F₃ but significantly superior to F₁. The same pattern was observed in the second year, with F₃ significantly superior to both F₁ and F₂, and F₂ significantly superior to F₁. Pooled analysis corroborated these findings, with F₃ maintaining the highest number of leaves plant⁻¹, followed by F₂ and F₁. Regarding biofertilizer treatments, the number of leaves plant⁻¹ was not significantly influenced at 30 and 60 DAS during both years. However, at 90 DAS and at harvest, the inoculation of seeds with PSB (Phosphate Solubilizing Bacteria) + SDB (Sulfur-oxidizing Bacteria) (B₁) resulted in a significantly higher number of leaves plant⁻¹ compared to the control (B₀, no biofertilizer). The pooled analysis also confirmed that B₁ produced significantly more leaves per plant than B₀ at 90 DAS and at harvest. The enhanced leaf production under biofertilizer inoculation might be due to improved phosphorus and sulfur availability, promoting better nutrient uptake and vegetative growth. Concerning nitrogen management, treatments had a non-significant effect on the number of leaves plant⁻¹ at 30 and 60 DAS during both years and in pooled analysis. However, at 90 DAS and at harvest, significant differences were observed. During the first year, the application of 150 kg N ha⁻¹ through urea (N₁) recorded the highest number of leaves plant⁻¹, which was significantly superior to 112.5 kg N ha⁻¹ + 2% urea foliar spray (N₂) and 112.5 kg N ha⁻¹ + nano urea @ 4 mL L⁻¹ (N₃). Moreover, N₂ also produced significantly more leaves than N₃. The same trend was observed in the second year and confirmed in the pooled analysis, with N₁ > N₂ > N₃ in terms of leaf production. Overall, the number of leaves per plant was significantly influenced by fertility and nitrogen management, particularly at later growth stages (90 DAS and harvest). The enhanced leaf production under higher phosphorus, sulfur, and nitrogen supply could be attributed to greater nutrient availability, which stimulates leaf initiation, expansion, and photosynthetic surface development. Similar findings were reported by Kunjam et al. (2024), who observed that increasing NPK from 0 to 180:90:60 kg ha⁻¹ significantly increased the number of leaves per plant in baby corn. Likewise, Das et al. (2020) also noted that 150% RDF resulted in a significantly higher number of leaves per plant compared to RDF under sandy clay loam soils of Varanasi. The increase in leaf number under higher fertility levels may be due to enhanced nitrogen availability stimulating vegetative proliferation and chlorophyll formation. These observations are consistent with those of Kumar and Bohra (2014) and Meena (2013), who also reported that better nutrient availability improved vegetative growth and leaf development in baby corn.
3.1.4 Dry matter accumulation (DMA) (g plant-1)
The data pertaining to DMA are presented in the table 3 below. During the first year, at 30 DAS, the application of 75 kg P₂O₅ + 40 kg S ha⁻¹ (F₃) recorded the highest dry matter accumulation (DMA), which was significantly superior to 45 kg P₂O₅ + 24 kg S ha⁻¹ (F₁), while 60 kg P₂O₅ + 32 kg S ha⁻¹ (F₂) remained intermediate and statistically at par with F₃ but significantly higher than F₁. A similar trend was observed during the second year, where F₃ remained statistically superior to F₁ but at par with F₂. The pooled analysis confirmed that F₃ significantly exceeded F₁ in dry matter accumulation, while F₂ remained at par with F₃ but significantly higher than F₁. At 60 DAS, F₃ continued to record the highest DMA, being statistically superior to both F₁ and F₂ during the first year, while F₂ remained intermediate and significantly higher than F₁. Similar trends persisted in the second year, and pooled results further validated that F₃ was significantly superior to both F₁ and F₂, while F₂ maintained superiority over F₁. At 90 DAS, the F₃ treatment consistently produced higher DMA, significantly exceeding F₁ and F₂ during both years, with F₂ being intermediate and significantly better than F₁. The pooled data again confirmed the significant superiority of F₃ over both F₁ and F₂, and of F₂ over F₁. At harvest, F₃ recorded the highest dry matter accumulation plant⁻¹, significantly superior to F₁ and F₂ in both years. F₂ remained intermediate, being significantly higher than F₁ but statistically comparable with F₃. The pooled analysis upheld the same trend, indicating the cumulative benefits of higher phosphorus and sulfur fertilization on total biomass production. The biofertilizer application exhibited a statistically significant positive influence on dry matter accumulation at all growth stages and at harvest. Inoculation with PSB (Phosphate Solubilizing Bacteria) + SDB (Sulfur-oxidizing Bacteria) (B₁) consistently resulted in higher DMA than the uninoculated control (B₀). During both years, and in the pooled analysis, B₁ significantly outperformed B₀ at 30, 60, and 90 DAS, as well as at harvest. This enhancement may be attributed to improved nutrient availability through microbial solubilization of phosphorus and oxidation of sulfur, resulting in better root growth, nutrient uptake, and metabolic activity. Regarding nitrogen management, the treatments showed variable significance across stages. At 30 and 60 DAS, application of 150 kg N ha⁻¹ through urea (N₁) recorded higher DMA, which was statistically at par with both 112.5 kg N ha⁻¹ + 2% urea foliar spray (N₂) and 112.5 kg N ha⁻¹ + nano urea @ 4 mL L⁻¹ (N₃) during both years. However, the pooled analysis revealed that N₁ was significantly superior to N₃ but remained at par with N₂. At 90 DAS and at harvest, N₁ continued to register the highest DMA, being statistically at par with N₂ but significantly superior to N₃ across years and in pooled data. These findings suggest that the full recommended nitrogen rate (150 kg N ha⁻¹) provided sustained nitrogen availability for vegetative growth and biomass accumulation, while partial substitution with nano or foliar urea could not fully match its effect. Overall, the growth performance of baby corn, particularly in terms of dry matter accumulation, was markedly influenced by the integrated application of phosphorus, sulfur, biofertilizers, and nitrogen. The highest fertility level, F₃ (75 kg P₂O₅ + 40 kg S ha⁻¹), proved most effective in ensuring better plant establishment, enhanced vegetative growth, and greater biomass accumulation. The superior performance of F₃ in both initial and final plant stand (×10³ plants ha⁻¹) and DMA underscores the importance of phosphorus in promoting root proliferation and sulfur in enhancing enzymatic and protein synthesis, thereby improving metabolic efficiency and minimizing mortality. The intermediate response under F₂ (60 kg P₂O₅ + 32 kg S ha⁻¹) indicates that only the higher fertility level (F₃) was sufficient to maximize growth under the experimental soil and climatic conditions. These results corroborate the findings of Manea et al. (2015), Sobhana et al. (2012), Kunjam et al. (2024), and Kumar et al. (2015), who reported enhanced vegetative growth and biomass production with increased fertility levels. Similarly, biofertilizer inoculation (B₁) improved plant stand uniformity, plant height, and dry matter accumulation. The synergistic microbial activity enhanced phosphorus and sulfur availability, stimulating cell division, elongation, and sustained vegetative growth. These observations align with Kumar and Bohra (2014), who also reported significant increases in biomass accumulation with PSB and SDB inoculation. Among nitrogen management treatments, N₁ (150 kg N ha⁻¹) outperformed reduced nitrogen levels supplemented with foliar or nano urea sprays (N₂ and N₃). The higher and continuous nitrogen supply under N₁ resulted in greater chlorophyll content, photosynthetic efficiency, and overall biomass accumulation throughout the vegetative phase. Although N₂ performed comparably at early stages, its response declined at later stages of rapid growth, while N₃ consistently showed lower DMA due to its limited nitrogen equivalence and slower foliar absorption under dense canopy conditions. Collectively, the integration of higher fertility level (F₃), microbial inoculation (B₁), and full nitrogen application (N₁) produced superior vegetative vigor and maximum dry matter accumulation, leading to robust plant growth. These findings are consistent with previous reports emphasizing the importance of balanced and adequate nutrient management in enhancing plant growth and biomass production in baby corn. Asaduzzaman et al. (2014) reported that 160 kg N ha⁻¹ significantly increased plant height and DMA, with the highest leaf area index recorded at 200 kg N ha⁻¹. Manea et al. (2015) observed a 33.47% increase in DMA with higher fertility levels, while Sobhana et al. (2012) found similar improvements under graded NPK applications. Kunjam et al. (2024) recorded the maximum DMA at 180:90:60 kg NPK ha⁻¹, closely followed by 150:75:50 kg NPK ha⁻¹, attributing the response to better nutrient absorption and photosynthetic activity. Meena (2013), Bindhani et al. (2007), and Singh et al. (2012) also observed progressive increases in DMA with nitrogen levels up to 100–120 kg ha⁻¹. Furthermore, Rathour et al. (2025) observed the highest DMA (172.8 g plant⁻¹) with 100% RDN + two nano urea sprays, attributing it to enhanced nitrogen availability and enzyme activation. Similarly, Walia et al. (2020) confirmed that NPK (75:15:11.3 kg ha⁻¹) in combination with FYM and urea produced the highest DMA due to improved nutrient utilization efficiency.
3.2 Yield attributes and yield

3.2.1 Number of baby cobs plant-1
The data pertaining to number of baby cobs plant-1 are presented in the table 4 below. During the first year, the highest number of baby cobs plant⁻¹ was recorded under the fertility level F₃ (75 kg P₂O₅ + 40 kg S ha⁻¹), which was significantly superior to F₁ (45 kg P₂O₅ + 24 kg S ha⁻¹) but statistically at par with F₂ (60 kg P₂O₅ + 32 kg S ha⁻¹). A similar trend was observed in the second year, where F₃ continued to produce a significantly higher number of baby cobs plant⁻¹ over F₁, while remaining at par with F₂. In the pooled analysis, F₃ maintained its superiority, recording a significantly higher number of baby cobs plant⁻¹ than both F₁ and F₂, whereas F₂ also exhibited a statistically significant advantage over F₁. Biofertilizer application exerted a marked positive influence on the number of baby cobs plant⁻¹ across both years. The inoculation of baby corn seeds with phosphate-solubilizing bacteria (PSB) and sulfur-oxidizing bacteria (SDB) (B₁) consistently resulted in a significantly higher number of baby cobs plant⁻¹ compared to the no biofertilizer control (B₀). This trend remained consistent during the first year, second year, and in the pooled mean data, confirming the beneficial effect of microbial inoculation on cob formation. Among nitrogen management practices, 150 kg N ha⁻¹ through urea (N₁) produced the maximum number of baby cobs plant⁻¹, which was statistically at par with 112.5 kg N ha⁻¹ + 2% urea foliar spray (N₂) but significantly superior to 112.5 kg N ha⁻¹ + nano urea @ 4 mL L⁻¹ as foliar spray (N₃). This pattern was consistent in both years as well as in the pooled analysis. Furthermore, N₂ also recorded a significantly higher number of baby cobs plant⁻¹ compared to N₃ across both years and in the pooled data. These results corroborate earlier reports by Sobhana et al. (2012) and Singh et al. (2012), who also observed increased yield potential of baby corn with higher fertility levels.
3.2.2 Weight of baby cob (g)
The data pertaining to weight of baby cob (g) are presented in the table 4 below. During the first year, the highest weight of baby cob was recorded under the fertility level F₃ (75 kg P₂O₅ + 40 kg S ha⁻¹), which was significantly superior to F₁ (45 kg P₂O₅ + 24 kg S ha⁻¹) but statistically at par with F₂ (60 kg P₂O₅ + 32 kg S ha⁻¹). A similar pattern was observed in the second year, where F₃ continued to produce a significantly higher baby cob weight than F₁, while remaining at par with F₂. The pooled analysis also confirmed this trend, with F₃ registering a significantly higher cob weight than F₁ and remaining at par with F₂. Biofertilizer application exerted a positive and statistically significant influence on the weight of baby cob during both years and in pooled data. Inoculation with phosphate-solubilizing bacteria (PSB) and sulfur-oxidizing bacteria (SDB) (B₁) consistently resulted in higher cob weight compared with the uninoculated control (B₀), and the differences were statistically significant across all observations. Regarding nitrogen management, the application of 150 kg N ha⁻¹ through urea (N₁) recorded the highest baby cob weight, which was statistically at par with 112.5 kg N ha⁻¹ + 2% urea foliar spray (N₂) but significantly superior to 112.5 kg N ha⁻¹ + nano urea @ 4 mL L⁻¹ as foliar spray (N₃) during the first year. A similar trend persisted in the second year, where N₁ remained at par with N₂ but superior to N₃. In the pooled analysis, N₁ exhibited a statistically significant advantage over both N₂ and N₃, while N₂ also showed a significant improvement over N₃. These results corroborate earlier reports by Sobhana et al. (2012) and Singh et al. (2012), who also observed increased yield potential of baby corn with higher fertility levels.
3.2.3 Baby cob yield (kg ha-1)
The data pertaining to baby cob yield (kg ha-1) are presented in the table 4 below. During the first year, the highest baby cob yield was obtained under the fertility level F₃ (75 kg P₂O₅ + 40 kg S ha⁻¹), which was significantly superior to F₁ (45 kg P₂O₅ + 24 kg S ha⁻¹) but statistically at par with F₂ (60 kg P₂O₅ + 32 kg S ha⁻¹). A similar trend was observed in the second year, where F₃ continued to outperform F₁, while remaining comparable with F₂. The pooled analysis also confirmed this pattern, with F₃ showing a significantly higher baby cob yield than F₁, while F₂ was statistically at par with F₃ but significantly superior to F₁. Biofertilizer application significantly enhanced baby cob yield during both years and in pooled data. Inoculation with phosphate-solubilizing bacteria (PSB) and sulfur-oxidizing bacteria (SDB) (B₁) consistently recorded higher baby cob yield than the uninoculated control (B₀), and the differences were statistically significant across all years and in pooled means. Among nitrogen management practices, the application of 150 kg N ha⁻¹ through urea (N₁) resulted in the highest baby cob yield, which was statistically at par with 112.5 kg N ha⁻¹ + 2% urea foliar spray (N₂) but significantly superior to 112.5 kg N ha⁻¹ + nano urea @ 4 mL L⁻¹ (N₃). This trend was consistent across both years and in the pooled analysis, where N₂ also recorded significantly higher yields compared with N₃. These findings are consistent with those of Nithinkumar et al. (2024), who reported that the application of 200 kg N ha⁻¹ significantly improved both husked and dehusked baby corn yields. The yield attributes of baby corn namely the number of baby cobs per plant, cob weight, and total cob yield were markedly influenced by the combined effects of phosphorus and sulfur fertilization, biofertilizer inoculation, and nitrogen management. The highest fertility level, F₃ (75 kg P₂O₅ + 40 kg S ha⁻¹), consistently produced the greatest number of baby cobs per plant, heavier individual cob weight, and consequently higher overall yield. This enhancement can be attributed to the crucial role of phosphorus in stimulating ear initiation, reproductive differentiation, and assimilate translocation, while sulfur supports protein synthesis and enzymatic activity essential for cob development and grain filling. The synergistic supply of P and S ensured balanced nutrition during the reproductive phase, enhancing sink strength and cob formation. These results corroborate earlier reports by Sobhana et al. (2012) and Singh et al. (2012), who also observed increased yield potential of baby corn with higher fertility levels. Inoculation with PSB + SDB further enhanced cob number, cob weight, and yield due to improved nutrient solubilization, uptake efficiency, and microbial activity in the rhizosphere. The greater availability of phosphorus and sulfur under bioinoculated conditions promoted sustained nutrient uptake and assimilate translocation toward developing cobs, thereby improving harvestable yield without compromising cob uniformity. Among nitrogen management practices, the full soil-applied dose of 150 kg N ha⁻¹ (N₁) outperformed the reduced nitrogen levels supplemented with foliar sprays (N₂ and N₃) across all yield parameters. The superior performance under N₁ is likely due to continuous nitrogen availability throughout the growth period, sustaining vegetative vigor and supporting nutrient remobilization to developing cobs. Although N₂ produced results comparable to N₁ during early stages, it was less effective in meeting peak nitrogen demand during cob development. In contrast, N₃ recorded the lowest yield, possibly due to limited nitrogen equivalence and reduced foliar absorption under dense canopy conditions. Overall, the integration of high fertility level (F₃), biofertilizer inoculation (B₁), and full nitrogen application (N₁) proved most effective in enhancing cob number, cob weight, and baby corn yield. These results reaffirm that balanced nutrient management and microbial synergy play a vital role in optimizing yield potential of baby corn, aligning with the findings of Sobhana et al. (2012) and Singh et al. (2012). Similarly, Yue et al. (2022) reported that applying 200 kg N ha⁻¹, with one-third as basal and two-thirds at the six-leaf stage, enhanced starch-metabolizing enzyme activity and improved grain yield in maize.
4. CONCLUSION
The combined application of higher fertility level (75 kg P₂O₅ + 40 kg S ha⁻¹), PSB + SDB inoculation, and 150 kg N ha⁻¹ through urea markedly improved growth parameters, yield attributes and baby cob yield of baby corn crop under the Eastern Gangetic Plains of Uttar Pradesh. The results highlight the importance of balanced and integrated nutrient management for maximizing productivity.
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Table 1. Effect of fertility levels (phosphorus and sulphur levels), biofertilizer, and nitrogen application treatments on initial plant stand at 20 days after sowing (DAS) and final plant stand at harvest 	Comment by Reynaldi Laurenze: Complete this all tables with significant letter using the LSD analysis. we can't know how significant the treatments without the letter. 
	Treatments
	Plant stand (number of plants ha-1 )

	
	Initial plant stand (×103 ha-1 )
	Final plant stand (×103  ha-1 )

	
	Year
	Pooled	Comment by Reynaldi Laurenze: You must select just one option, if you want to pooled the data for 1st year and 2nd year just analysis it. No need to analyze the data again every year
	year
	Pooled

	
	1st
	2nd
	
	1st
	2nd
	

	Fertility levels
	
	
	
	
	
	

	F1: 45 kg P2O5 + 24 kg S ha-1
	122.8
	122.9
	122.8
	121.8
	121.9
	121.8

	F2: 60 kg P2O5 + 32 kg S ha-1
	123.3
	123.4
	123.4
	122.2
	122.4
	122.3

	F3: 75 kg P2O5 + 40 kg S ha-1
	123.4
	123.8
	123.6
	122.5
	122.8
	122.6

	SEm±
	0.30
	0.39
	0.24
	0.37
	0.27
	0.23

	LSD (p=0.05)
	0.93
	1.23
	0.72
	1.18
	0.85
	0.68

	Biofertilizers
	
	
	
	
	
	

	B0- No biofertilizer
	122.9
	123.1
	123.0
	121.8
	122.2
	122.0

	B1- PSB* + SDB**
	123.4
	123.6
	123.5
	122.5
	122.6
	122.5

	SEm±
	0.24
	0.32
	0.20
	0.31
	0.22
	0.19

	LSD (p=0.05)
	0.76
	1.00
	0.59
	0.96
	0.69
	0.56

	Nitrogen Application
	
	
	
	
	
	

	N1: 150 kg N
	123.2
	123.5
	123.3
	122.4
	122.5
	122.4

	N2: 112.5 kg N+ Urea 2% as foliar spray
	123.2
	123.4
	123.3
	122.3
	122.3
	122.3

	N3: 112.5 kg N+ Nano Urea @ 4ml litre-1 as foliar spray	Comment by Reynaldi Laurenze: As i said before, you use 3 kind of treatment as a factor, such a fertility levels as the main plot, biofertilizer as the sub plot, and nitrogen application as the sub sub plot, so it is not possible to analyze it using split plot that just have 2 factor.
	123.1
	123.3
	123.2
	121.9
	122.3
	122.1

	SEm±
	0.08
	0.12
	0.07
	0.22
	0.11
	0.12

	LSD (p=0.05)	Comment by Reynaldi Laurenze: It must be better if you also add the coefficient variation
	0.23
	0.35
	0.20
	0.63
	0.33
	0.35


Note: 1st (2021-22), 2nd (2022-23), Design: Split plot design, Variety: CMVL Baby Corn 2, Seed rate: 40 kg ha-1, Spacing: 40 cm × 20 cm, Season: Winter (Rabi), RDF: 150; 75; 60; 40 kg NPKS ha-1, Fertilizer sources: Urea, DAP, MOP, Bentonite Sulphur, Nano urea, *PSB (Phosphate solubilizing bacteria) @ 10 mL kg-1 seed, **SDB (Sulphur dissolving bacteria) @ 10 mL kg-1 seed, Fertilizer application: F1, F2, F3 as basal, B1 as seed treatment, N1: 37.5 kg N as basal+75 kg N at knee high stage (KHS) + 37.5 kg N ha-1 at tassel emergence (TE)+(Two water spray - one at KHS and TE), N2: 37.5 kg N as basal+75 kg N at KHS + Urea 2% as foliar spray (Two spray - one at KHS and TE), N3: 37.5 kg N as basal+75 kg N at KHS + Nano Urea @ 4mL Litre-1 of water as foliar spray (Two spray - one at KHS and TE).










Table 2. Effect of fertility levels (phosphorus and sulphur levels), biofertilizer, and nitrogen application treatments on number of leaves plant-1 at 30, 60, 90 days after sowing (DAS) and at harvest
	Treatments
	Number of leaves plant-1

	
	30 DAS
	60 DAS
	90 DAS
	Harvest

	
	Year
	Pooled
	year
	Pooled
	year
	Pooled
	year
	Pooled

	
	1st
	2nd
	
	1st
	2nd
	
	1st
	2nd
	
	1st
	2nd
	

	Fertility levels
	
	
	
	
	
	
	
	
	
	
	
	

	F1: 45 kg P2O5 + 24 kg S ha-1
	4.89
	4.93
	4.91
	9.44
	9.46
	9.45
	10.5
	10.6
	10.6
	13.0
	13.0
	13.0

	F2: 60 kg P2O5 + 32 kg S ha-1
	4.94
	4.97
	4.96
	9.54
	9.57
	9.56
	11.0
	11.0
	11.0
	13.4
	13.4
	13.4

	F3: 75 kg P2O5 + 40 kg S ha-1
	5.02
	5.04
	5.03
	9.57
	9.61
	9.59
	11.2
	11.4
	11.3
	13.7
	13.7
	13.7

	SEm±
	0.06
	0.04
	0.04
	0.05
	0.07
	0.05
	0.11
	0.10
	0.07
	0.11
	0.09
	0.07

	LSD (p=0.05)
	0.17
	0.14
	0.10
	0.17
	0.23
	0.13
	0.33
	0.33
	0.22
	0.33
	0.29
	0.21

	Biofertilizers
	
	
	
	
	
	
	
	
	
	
	
	

	B0- No biofertilizer
	4.90
	4.95
	4.93
	9.50
	9.53
	9.52
	10.8
	10.9
	10.8
	13.2
	13.2
	13.2

	B1- PSB* + SDB**
	5.00
	5.01
	5.01
	9.53
	9.56
	9.54
	11.1
	11.1
	11.1
	13.5
	13.5
	13.5

	SEm±
	0.05
	0.04
	0.03
	0.04
	0.06
	0.04
	0.09
	0.08
	0.06
	0.09
	0.07
	0.06

	LSD (p=0.05)
	0.14
	0.11
	0.09
	0.14
	0.19
	0.11
	0.27
	0.27
	0.18
	0.27
	0.23
	0.17

	Nitrogen Application
	
	
	
	
	
	
	
	
	
	
	
	

	N1: 150 kg N
	4.96
	4.99
	4.97
	9.56
	9.61
	9.58
	11.3
	11.3
	11.3
	13.7
	13.7
	13.7

	N2: 112.5 kg N+ Urea 2% as foliar spray
	4.96
	4.99
	4.97
	9.51
	9.51
	9.51
	11.0
	11.0
	11.0
	13.4
	13.4
	13.4

	N3: 112.5 kg N+ Nano Urea @ 4ml litre-1 as foliar spray
	4.94
	4.97
	4.96
	9.49
	9.51
	9.50
	10.6
	10.7
	10.6
	13.0
	13.0
	13.0

	SEm±
	0.04
	0.04
	0.03
	0.04
	0.05
	0.03
	0.08
	0.07
	0.05
	0.07
	0.07
	0.05

	LSD (p=0.05)
	0.11
	0.10
	0.07
	0.12
	0.15
	0.10
	0.22
	0.20
	0.15
	0.22
	0.22
	0.15


Note: 1st (2021-22), 2nd (2022-23), Design: Split plot design, Variety: CMVL Baby Corn 2, Seed rate: 40 kg ha-1, Spacing: 40 cm × 20 cm, Season: Winter (Rabi), RDF: 150; 75; 60; 40 kg NPKS ha-1, Fertilizer sources: Urea, DAP, MOP, Bentonite Sulphur, Nano urea, *PSB (Phosphate solubilizing bacteria) @ 10 mL kg-1 seed, **SDB (Sulphur dissolving bacteria) @ 10 mL kg-1 seed, Fertilizer application: F1, F2, F3 as basal, B1 as seed treatment, N1: 37.5 kg N as basal+75 kg N at knee high stage (KHS) + 37.5 kg N ha-1 at tassel emergence (TE)+(Two water spray - one at KHS and TE), N2: 37.5 kg N as basal+75 kg N at KHS + Urea 2% as foliar spray (Two spray - one at KHS and TE), N3: 37.5 kg N as basal+75 kg N at KHS + Nano Urea @ 4mL Litre-1 of water as foliar spray (Two spray - one at KHS and TE).






Table 3. Effect of fertility levels (phosphorus and sulphur levels), biofertilizer, and nitrogen application treatments on dry matter accumulation (g plant-1) at 30, 60, 90 days after sowing (DAS) and at harvest
	Treatments
	Dry matter accumulation (g plant-1)

	
	30 DAS
	60 DAS
	90 DAS
	Harvest

	
	Year
	Pooled
	year
	Pooled
	year
	Pooled
	year
	Pooled

	
	1st
	2nd
	
	1st
	2nd
	
	1st
	2nd
	
	1st
	2nd
	

	Fertility levels
	
	
	
	
	
	
	
	
	
	
	
	

	F1: 45 kg P2O5 + 24 kg S ha-1
	0.44
	0.48
	0.46
	6.67
	7.01
	6.84
	37.5
	39.2
	38.3
	101
	105
	103

	F2: 60 kg P2O5 + 32 kg S ha-1
	0.49
	0.52
	0.50
	7.35
	7.54
	7.44
	44.6
	46.3
	45.5
	115
	122
	118

	F3: 75 kg P2O5 + 40 kg S ha-1
	0.51
	0.55
	0.53
	8.32
	8.77
	8.55
	46.5
	48.2
	47.3
	120
	124
	122

	SEm±
	0.01
	0.01
	0.01
	0.21
	0.22
	0.15
	0.88
	0.91
	0.63
	2.53
	2.19
	1.67

	LSD (p=0.05)
	0.04
	0.05
	0.03
	0.67
	0.70
	0.46
	2.77
	2.88
	1.87
	7.97
	6.91
	4.94

	Biofertilizers
	
	
	
	
	
	
	
	
	
	
	
	

	B0- No biofertilizer
	0.46
	0.50
	0.48
	6.98
	7.32
	7.15
	40.1
	42.3
	41.2
	102
	108
	105

	B1- PSB* + SDB**
	0.50
	0.54
	0.52
	7.91
	8.23
	8.07
	45.6
	46.8
	46.2
	122
	126
	124

	SEm±
	0.01
	0.01
	0.01
	0.17
	0.18
	0.13
	0.72
	0.75
	0.52
	2.06
	1.79
	1.37

	LSD (p=0.05)
	0.04
	0.04
	0.02
	0.55
	0.57
	0.37
	2.27
	2.35
	1.53
	6.51
	5.64
	4.03

	Nitrogen Application
	
	
	
	
	
	
	
	
	
	
	
	

	N1: 150 kg N
	0.49
	0.53
	0.51
	7.60
	7.94
	7.77
	43.9
	46.1
	45.0
	115
	120
	117

	N2: 112.5 kg N+ Urea 2% as foliar spray
	0.47
	0.51
	0.49
	7.49
	7.80
	7.64
	43.2
	44.5
	43.8
	112
	118
	115

	N3: 112.5 kg N+ Nano Urea @ 4ml litre-1 as foliar spray
	0.47
	0.51
	0.49
	7.25
	7.58
	7.42
	41.5
	43.0
	42.3
	108
	112
	110

	SEm±
	0.01
	0.01
	0.01
	0.12
	0.12
	0.09
	0.64
	0.74
	0.49
	1.77
	1.85
	1.28

	LSD (p=0.05)
	0.03
	0.03
	0.02
	0.35
	0.36
	0.24
	1.86
	2.17
	1.39
	5.18
	5.39
	3.64


Note: 1st (2021-22), 2nd (2022-23), Design: Split plot design, Variety: CMVL Baby Corn 2, Seed rate: 40 kg ha-1, Spacing: 40 cm × 20 cm, Season: Winter (Rabi), RDF: 150; 75; 60; 40 kg NPKS ha-1, Fertilizer sources: Urea, DAP, MOP, Bentonite Sulphur, Nano urea, *PSB (Phosphate solubilizing bacteria) @ 10 mL kg-1 seed, **SDB (Sulphur dissolving bacteria) @ 10 mL kg-1 seed, Fertilizer application: F1, F2, F3 as basal, B1 as seed treatment, N1: 37.5 kg N as basal+75 kg N at knee high stage (KHS) + 37.5 kg N ha-1 at tassel emergence (TE)+(Two water spray - one at KHS and TE), N2: 37.5 kg N as basal+75 kg N at KHS + Urea 2% as foliar spray (Two spray - one at KHS and TE), N3: 37.5 kg N as basal+75 kg N at KHS + Nano Urea @ 4mL Litre-1 of water as foliar spray (Two spray - one at KHS and TE).


Table 4. Effect of fertility levels (phosphorus and sulphur levels), biofertilizer, and nitrogen application treatments on yield attributes after harvest
	Treatments
	Yield attributes and yield

	
	Number of baby cobs plant-1
	Baby cob weight (g)
	Baby cob yield (kg ha-1)

	
	year
	Pooled
	year
	Pooled
	year
	Pooled

	
	1st
	2nd
	
	1st
	2nd
	
	1st
	2nd
	

	Fertility levels
	
	
	
	
	
	
	
	
	

	F1: 45 kg P2O5 + 24 kg S ha-1
	2.96
	2.99
	2.97
	34.4
	35.5
	35.0
	10445
	10801
	10623

	F2: 60 kg P2O5 + 32 kg S ha-1
	3.11
	3.20
	3.16
	35.7
	36.8
	36.2
	10948
	11183
	11066

	F3: 75 kg P2O5 + 40 kg S ha-1
	3.30
	3.40
	3.35
	37.4
	38.2
	37.8
	11174
	11515
	11345

	SEm±
	0.09
	0.08
	0.06
	0.80
	0.66
	0.52
	243
	187
	153

	LSD (p=0.05)
	0.29
	0.25
	0.18
	2.52
	2.09
	1.53
	766
	589
	452

	Biofertilisers
	
	
	
	
	
	
	
	
	

	B0- No biofertilizer
	2.99
	3.08
	3.04
	34.8
	35.8
	35.3
	10501
	10897
	10699

	B1- PSB* + SDB**
	3.25
	3.31
	3.28
	36.9
	37.8
	37.4
	11210
	11436
	11323

	SEm±
	0.08
	0.07
	0.05
	0.65
	0.54
	0.42
	198
	152
	125

	LSD (p=0.05)
	0.24
	0.21
	0.15
	2.05
	1.71
	1.25
	625
	481
	369

	Nitrogen Application
	
	
	
	
	
	
	
	
	

	N1: 150 kg N
	3.36
	3.41
	3.38
	37.6
	38.4
	38.0
	11293
	11662
	11478

	N2: 112.5 kg N+ Urea 2% as foliar spray
	3.20
	3.28
	3.24
	36.2
	37.2
	36.7
	10954
	11325
	11140

	N3: 112.5 kg N+ Nano Urea @ 4ml litre-1 as foliar spray
	2.81
	2.90
	2.86
	33.7
	34.8
	34.3
	10319
	10513
	10416

	SEm±
	0.08
	0.07
	0.05
	0.64
	0.56
	0.42
	171
	139
	110

	LSD (p=0.05)
	0.23
	0.19
	0.14
	1.86
	1.62
	1.20
	500
	406
	314


Note: 1st (2021-22), 2nd (2022-23), Design: Split plot design, Variety: CMVL Baby Corn 2, Seed rate: 40 kg ha-1, Spacing: 40 cm × 20 cm, Season: Winter (Rabi), RDF: 150; 75; 60; 40 kg NPKS ha-1, Fertilizer sources: Urea, DAP, MOP, Bentonite Sulphur, Nano urea, *PSB (Phosphate solubilizing bacteria) @ 10 mL kg-1 seed, **SDB (Sulphur dissolving bacteria) @ 10 mL kg-1 seed, Fertilizer application: F1, F2, F3 as basal, B1 as seed treatment, N1: 37.5 kg N as basal+75 kg N at knee high stage (KHS) + 37.5 kg N ha-1 at tassel emergence (TE)+(Two water spray - one at KHS and TE), N2: 37.5 kg N as basal+75 kg N at KHS + Urea 2% as foliar spray (Two spray - one at KHS and TE), N3: 37.5 kg N as basal+75 kg N at KHS + Nano Urea @ 4mL Litre-1 of water as foliar spray (Two spray - one at KHS and TE).

