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Abstract
Potato (Solanum tuberosum L.) is an important food crop in India, and its productivity is largely influenced by nitrogen management and intercultural practices. Nitrogen plays a critical role in crop growth and tuber yield, while intercultural operations improve soil conditions but are often constrained by labour scarcity. Therefore, optimizing nitrogen application under different cultural practices is essential for improving yield and profitability of potato cultivation. A field experiment was conducted during the rabi season of 2016–17 at ICAR–Central Potato Research Institute, Regional Station, Gwalior, using potato variety ‘Kufri Surya’ in a split-plot design with two cultural operations (hoeing and no hoeing) and four nitrogen levels (0, 75, 150 and 225 kg N ha⁻¹), replicated three times. Growth attributes were not significantly influenced by treatments, except higher plant height at harvest with 225 kg N ha⁻¹ under no-hoeing. Tuber yield increased significantly with nitrogen application, with the highest yield (24.81 t ha⁻¹) recorded at 225 kg N ha⁻¹. Cultural operations significantly enhanced tuber nitrogen uptake, while higher nitrogen levels reduced potassium uptake. Maximum net return (Rs. 78,419 ha⁻¹) and benefit: cost ratio (2.03) was obtained with hoeing combined with 225 kg N ha⁻¹. Application of 225 kg N ha⁻¹ is recommended for achieving higher yield and profitability under no-hoeing conditions, while 150 kg N ha⁻¹ is adequate where hoeing is practiced. 
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Introduction
Potato (Solanum tuberosum L.) is a starchy, tuber-bearing crop that contributes substantially to global food and nutritional security due to its high productivity, adaptability and nutritional value (Devaux et al., 2014). The crop possesses extensive genetic diversity, with more than one hundred tuber-bearing wild Solanum species, which has facilitated its wide ecological adaptation. Potato originated in the high Andean regions of South America and was later introduced into India from Europe during the early seventeenth century. 
The Food and Agriculture Organization has ranked potato as the world’s fourth most important food crop after rice, wheat and maize (FAO, 2023). Because of its nutritional richness and versatility, potato is considered one of the most diverse and valuable food crops cultivated worldwide (Camire et al., 2009). Potato is used extensively in a wide range of culinary preparations and salads and is regarded as a wholesome, non-fattening food that supplies essential nutrients to the human diet. Fresh potato tubers contain approximately 75–80% water and 20–25% dry matter, with fat content generally below 1%. Carbohydrates constitute nearly 80% of the dry matter, primarily in the form of starch along with dietary fibre, and potato exhibits better nutritional quality than many cereal crops. In addition, potato is a good source of essential amino acids, minerals and vitamins such as vitamin C, thiamine (B₆), iron and folic acid, which contribute significantly to human nutrition (Burlingame et al., 2009).
Although potato is typically consumed as a vegetable and is often referred to as the “King of Vegetables,” less than half of the global potato production is utilized in fresh form. A substantial proportion is processed into value-added products such as chips, French fries and flakes, while the remainder is used as animal feed or processed into starch for industrial applications. Recent estimates indicate that global potato production exceeds 370 million tonnes, with China being the largest producer. India ranks second globally in potato production, contributing approximately 11–12% of the total world output (FAOSTAT, 2023). In India, potato cultivation is mainly concentrated in Uttar Pradesh, West Bengal, Bihar, Madhya Pradesh, Gujarat, Punjab, Assam and Haryana, where the crop is predominantly grown during the winter season under assured irrigation conditions (FAOSTAT, 2023).
Potato is a nutrient-exhaustive crop and is highly responsive to nitrogen fertilization. Nitrogen plays a crucial role in early vegetative growth, canopy development and tuber initiation; however, excessive nitrogen application may prolong vegetative growth, delay tuberization and reduce dry matter accumulation in tubers, thereby adversely affecting yield and quality (Zaeen et al., 2023). Intercultural practices such as hoeing are commonly adopted to improve soil aeration, control weeds and enhance nutrient availability, but labour scarcity and increasing production costs have reduced the feasibility of frequent hoeing in recent years. Under such conditions, optimization of nitrogen management becomes increasingly important to sustain potato productivity.
Several studies have demonstrated that nitrogen application significantly influences potato growth, yield and nutrient use efficiency. Moderate nitrogen levels have been reported to enhance tuber yield and quality, whereas excessive nitrogen reduces agronomic nitrogen use efficiency and nutrient balance (Fandika et al., 2016). Nitrogen also affects tuber size, specific gravity and protein content, which are important determinants of both marketable yield and processing quality (Kelling et al., 2016). Therefore, appropriate nitrogen management in combination with suitable cultural practices is essential for achieving higher productivity and economic returns in potato cultivation. In view of the above considerations, the present investigation was undertaken to evaluate the influence of nitrogen fertilization under different cultural practices on growth, yield and nutrient uptake of potato (Solanum tuberosum L.).

Materials and Methods
A field experiment entitled “Influence of nitrogen fertilization under different cultural practices on growth, yield and nutrient uptake of potato (Solanum tuberosum L.)” was conducted during the Rabi season of 2016–17 at the Research Farm of ICAR–Central Potato Research Station, Gwalior (Madhya Pradesh, India). The experimental soil was silty clay in texture, containing 0.29% organic carbon, 160.25 kg ha⁻¹ available nitrogen, 24.35 kg ha⁻¹ available phosphorus and 270.01 kg ha⁻¹ available potassium, with a soil pH of 6.3. The experiment was laid out in a split-plot design comprising eight treatment combinations with three replications. The main plot treatments consisted of two intercultural practices, namely hoeing (H₁) and without hoeing (H₀), while the sub-plot treatments included four nitrogen levels: 0 (N₀), 75 (N₁), 150 (N₂) and 225 (N₃) kg N ha⁻¹. A heat-tolerant potato variety, ‘Kufri Surya’, was used for the study and planted using a seed rate of 30 q ha⁻¹. 
The crop was planted with an inter-row spacing of 60 cm. The recommended doses of nitrogen, phosphorus (P₂O₅) and potassium (K₂O) for potato were 180, 80 and 120 kg ha⁻¹, respectively. Nitrogen, phosphorus and potassium were supplied through urea, single super phosphate (SSP) and muriate of potash (MOP), respectively, as per the treatment requirements. The crop was planted on 24th October, 2016 and harvested on 4th February, 2017. All agronomic and intercultural practices were followed according to the standard recommendations for potato cultivation. The field was prepared uniformly before planting and properly laid out to accommodate the experimental design. To control weeds, the herbicide metribuzin was applied at a rate of 500 g active ingredient per hectare one day after planting in all treatments. Hoeing was carried out at 24 days after planting in the designated treatments. Economic analysis of the treatments was performed by considering both fixed and variable costs of cultivation. The recorded data were subjected to statistical analysis following standard procedures, and treatment differences were tested at the 5% level of significance.
Results and Discussion
Effect of nitrogen fertilization under different cultural practices on growth attributes
Plant population at 30 days after planting (DAP) remained statistically unchanged among the treatments, showing no discernible trend. This uniformity indicates that seed tubers were planted consistently across plots and that emergence was satisfactory due to the use of healthy, viable sprouted tubers; consequently, crop stand was adequate and comparable under all cultural and nitrogen treatments (Venkatassalam et al., 2019) (Table-1 and fig 1).
Plant height increased progressively with crop age across all treatments and reached maximum values at harvest (Table 2 and fig. 2). The rate of height increment was greater between 30 and 50 DAP than during the later stage, and a plateauing or slight decline in height at maturity reflected normal senescence. Recorded mean heights were 23.77-25.13 cm (30 DAP), 46.98-47.90 cm (50 DAP) and 52.17-54.07 cm (harvest). Although numerical differences by cultural operation and N-level were observed, these differences were not statistically significant at most individual growth stages. The interaction between cultural operation and nitrogen level was not significant at 30 and 50 DAP but became significant at harvest, where the combination of hoeing with 150 kg N ha⁻¹ produced the tallest plants (57.33 cm). The treatments combining no-hoe with 225 kg N ha⁻¹ and no-hoe with 75 kg N ha⁻¹ ranked next in height at harvest. These patterns agree with prior findings that plant height and canopy development are strongly influenced by nitrogen supply and can be modulated by soil management (Kumar et al., 2007; Venkatassalam et al., 2019; Zaeen et al., 2023). Recent studies also reported similar crop-height responses when nitrogen is optimized under differing management regimes (Singh et al., 2021). 
Number of stems per plant varied from 2.33-3.13 at 30 DAP, 2.35 2.88 at 50 DAP and 2.37-2.80 at harvest. Cultural operation (hoeing) significantly increased stem count at 50 DAP, presumably through improved soil aeration and root zone conditions that favour tillering and stem emergence (Table 3 and fig 3). However, no consistent interaction of cultural practice × nitrogen was observed for stem number at any stage. These findings are consistent with earlier observations that cultural operations can favour stem proliferation while the effect of nitrogen on stem count is often secondary to seed tuber physiological factors (Kumar et al., 2007; Prativa & Bhattarai, 2011; Venkatassalam et al., 2019).
Compound leaves per plant ranged from 15.27-18.93 (30 DAP) to 29.37-33.23 (50 DAP) and then to 30.73-35.28 at harvest (Table 4 and fig 4). Hoeing significantly increased the number of compound leaves at 50 DAP and generally promoted higher leaf counts across stages, reflecting improved plant vigour under intercultural operation. Nitrogen level significantly influenced leaf number at 30 DAP and at harvest; notably, 75 kg N ha⁻¹ produced significantly more compound leaves at 30 DAP compared with some other N treatments, though it remained statistically at par with the control and higher rates. Overall, nitrogen enhanced leaf development but differences among N-rates were often small and statistically comparable, showed that moderate N promotes early leaf expansion while very high N may not proportionately increase leaf count (Baishya et al., 2012; Kelling et al., 2016; Zaeen et al., 2023). Recent investigations reported similarly that optimized N fosters leaf-area expansion and canopy closure, which in turn affects light interception and biomass accumulation (Sabeena and Samina, 2022; Singh et al., 2021).
Effect of nitrogen fertilization under different cultural practices on uptake of N, P and K
Total uptake of nitrogen (N), phosphorus (P) and potassium (K) by tuber and haulm showed appreciable variation across treatments and ranged from 87.11 to 111.48 kg ha⁻¹ for N, 24.84 to 26.90 kg ha⁻¹ for P and 106.84 to 120.61 kg ha⁻¹ for K, respectively (Table 5, Table 5.a and fig-5). Total nitrogen uptake by the crop was significantly influenced by nitrogen application levels as well as cultural operations, indicating a strong dependence of N assimilation on nutrient supply and soil management practices. In contrast, total uptake of phosphorus and potassium was not significantly affected by nitrogen levels or cultural operations, suggesting relatively stable P and K acquisition under the prevailing soil fertility conditions.
The interaction between cultural operations and nitrogen levels exerted a significant effect on total nitrogen uptake, whereas the interaction effect remained non-significant for phosphorus and potassium uptake. The maximum total nitrogen uptake (120.93 kg N ha⁻¹) was recorded under the treatment combination of hoeing with 75 kg N ha⁻¹, followed closely by hoeing combined with 225 kg N ha⁻¹. Enhanced nitrogen uptake under hoeing treatments may be attributed to improved soil aeration, enhanced root proliferation and increased microbial activity, which collectively Favor greater nitrogen availability and absorption (Kelling et al., 2016; Venkatassalam et al., 2019).
The lack of significant response of phosphorus and potassium uptake to increasing nitrogen levels could be due to adequate native availability of these nutrients in the soil or dilution effects associated with increased biomass production at higher nitrogen doses. Similar findings have been reported in earlier studies where nitrogen application significantly increased N uptake without proportionate increases in P and K uptake (Zaeen et al., 2023; Indian Journal of Agronomy, 2021). Studies from Indian NAAS-rated journals have also indicated that intercultural practices mainly influence nitrogen dynamics, while uptake of phosphorus and potassium remains comparatively less responsive under balanced fertilization (Indian Journal of Agricultural Research, 2022).
Overall, the results highlight that optimized nitrogen management in combination with suitable cultural operations enhances nitrogen uptake efficiency in potato, while uptake of phosphorus and potassium is governed largely by inherent soil fertility and crop demand rather than nitrogen fertilization alone.
Effect of nitrogen fertilization under different cultural practices on yield and yield attributing parameters.
Tuber yield of potato was significantly influenced by nitrogen levels, whereas cultural operations did not exert any significant effect (Table 6, table 6.a, Table 6.b, Table 6.c and fig. 6). Tuber yield varied from 18.66 to 24.81 t ha⁻¹, with higher yields recorded at increased nitrogen application rates. The significant increase in tuber yield with increasing nitrogen levels can be attributed to improved vegetative growth and enhanced assimilate production, which favoured greater translocation of photosynthates towards tuber development. The absence of a significant effect of cultural operations on tuber yield suggests that nitrogen availability played a more dominant role in determining yield under the prevailing experimental conditions. Similar responses of tuber yield to nitrogen fertilization have been reported earlier by Dubey et al. (2013) and Kumar et al. (2007), who observed enhanced tuber yield with optimum nitrogen application.
Biological yield at harvest was significantly affected by nitrogen levels, while the effect of cultural operations remained non-significant. The biological yield ranged from 30.97 to 35.72 t ha⁻¹. Haulm yield was not significantly influenced by either nitrogen levels or cultural operations and varied from 11.96 to 13.48 t ha⁻¹. The interaction effect between nitrogen levels and cultural operations was found to be significant for biological yield, haulm yield and harvest index. The maximum haulm yield (15.67 t ha⁻¹) was recorded under the treatment combination of without hoeing with 75 kg N ha⁻¹, followed by hoeing without nitrogen application (12.52 t ha⁻¹). Harvest index did not show significant variation due to nitrogen levels or cultural operations.
The significant influence of nitrogen levels on biological yield indicates the positive role of nitrogen in increasing total biomass production. Enhanced nitrogen availability promotes canopy development and dry matter accumulation, which collectively contribute to higher biological yield. The non-significant effect of cultural operations on biological yield suggests that intercultural practices had a limited role in biomass accumulation when adequate nitrogen was supplied. These findings are in conformity with earlier reports by Mondal et al. (2005), Sidhu et al. (2005) and Brar et al. (2006). Although haulm yield was not significantly affected by nitrogen levels or cultural operations individually, nitrogen application was effective in promoting vegetative growth throughout the crop growth period. The significant interaction effect observed for haulm yield and biological yield indicates that the response of vegetative growth to nitrogen application varied with cultural practices. Similar interaction effects between nitrogen levels and crop management practices on haulm production have also been reported by Baishya et al. (2012) and Ali et al. (2012). Harvest index, which represents the partitioning of total biomass between economic yield and vegetative parts, did not differ significantly due to nitrogen levels or cultural operations (Fig-6). This suggests that increases in biological yield were proportionately distributed between tuber and haulm yield. These observations are in agreement with the findings of Dua et al. (2015) and Kelling et al. (2016), who reported minimal variation in harvest index with nitrogen application under different crop management practices.
Effect of nitrogen fertilization under different cultural practices on economics of potato cultivation
Cost of cultivation varied considerably among the treatments due to differences in nitrogen levels and cultural operations (Table 7). The highest cost of cultivation (Rs. 76,270 ha⁻¹) was recorded under the treatment combination of hoeing with 225 kg N ha⁻¹, whereas the lowest cost (Rs. 70,840 ha⁻¹) was observed with no hoeing in combination with no nitrogen application. Higher cost of cultivation under hoeing with increased nitrogen levels was mainly due to additional expenses on fertilizer and intercultural operations. However, these higher input costs were offset by increased tuber yield, resulting in higher gross and net returns. Adequate nitrogen supply improves crop growth and assimilate partitioning towards tubers, thereby enhancing economic returns (Kumar et al., 2007; Kelling et al., 2016).
 Gross returns followed a trend similar to tuber yield and were maximum (Rs. 154,689 ha⁻¹) under hoeing with 225 kg N ha⁻¹. The minimum gross return (Rs. 108,267 ha⁻¹) was obtained from the treatment involving no cultural operation and no nitrogen application. Net returns were significantly influenced by nitrogen levels and cultural operations. The highest net return (Rs. 78,419 ha⁻¹) was recorded with hoeing in combination with 225 kg N ha⁻¹, while the lowest net return (Rs. 37,470 ha⁻¹) was obtained under no hoeing without nitrogen application. Benefit: cost (B:C) ratio also varied across treatments. The maximum B:C ratio (2.03) was recorded with hoeing combined with 225 kg N ha⁻¹, whereas the minimum B:C ratio (1.52) was observed under no hoeing without nitrogen application. Lower gross and net returns under no hoeing and no nitrogen application were associated with reduced tuber yield due to suboptimal nutrient availability. The higher benefit: cost ratio observed under hoeing combined with higher nitrogen levels indicates more efficient use of inputs and improved profitability, which is consistent with earlier findings in potato cultivation (Baishya et al., 2012; Milroy et al., 2019).
Conclusion
Based on the present findings, it may be concluded that potato exhibited a favourable response to higher nitrogen application. Application of 225 kg N ha⁻¹ under no-hoeing conditions resulted in improved crop growth, yield attributes and tuber yield, thereby producing higher economic returns. The results indicate that satisfactory productivity can be achieved with 225 kg N ha⁻¹ even without intercultural operations, which is advantageous under conditions of labour scarcity. However, where hoeing is feasible, application of a lower nitrogen dose of 150 kg N ha⁻¹ was found to be equally effective, offering a viable option for reducing input costs without compromising yield. Adoption of these nitrogen management strategies can enhance farm income, optimize input use and support sustainable potato cultivation under diverse farming situations.
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Table 1: Effect of cultural practices and levels of nitrogen on plant population
	Treatments
	Plant population (m-2) at 30 DAP

	Cultural practices

	Hoeing (H1)
	6.88

	Without hoeing (H0)
	6.95

	S.Em.±	
	0.13

	C.D. at 5%
	NS

	Nitrogen levels 

	Control (N0)
	6.45

	75 kg N ha-1 (N1
	6.88

	150 kg N ha-1 (N2)
	7.05

	225 kg N ha-1 (N3)
	7.28

	S.Em.±	
	0.09

	C.D. at 5%
	0.28



Table 2: Effect of cultural practices and levels of nitrogen on plant height
	Treatments
	Plant height (cm)

	
	At 30 DAP
	At 50 DAP
	At harvest

	Cultural practices

	Hoeing (H1)
	23.97
	47.90
	53.07

	Without hoeing (H0)
	24.55
	46.98
	52.73

	S.Em.±	
	0.68
	1.39
	2.26

	C.D. at 5%
	NS
	NS
	NS

	Nitrogen levels 

	Control (N0)
	23.77
	47.07
	52.17

	75 kg N ha-1 (N1)
	25.13
	47.23
	52.70

	150 kg N ha-1 (N2)
	24.07
	47.70
	54.07

	225 kg N ha-1 (N3)
	24.07
	47.77
	52.67

	S.Em.±	
	1.20
	1.35
	1.61

	C.D. at 5%
	NS
	NS
	NS



Table 3: Effect of cultural practices and levels of nitrogen on number of stem plant-1
	Treatments
	No. of stem plant-1

	
	30 DAP
	50 DAP
	At harvest

	Cultural practices

	Hoeing (H1)
	2.80
	2.79
	2.75

	Without hoeing (H0)
	2.78
	2.59
	2.45

	S.Em.±	
	0.08
	0.03
	0.06

	C.D. at 5%
	NS
	0.16
	NS

	Nitrogen levels 

	Control (N0)
	2.80
	2.73
	2.77

	75 kg N ha-1 (N1)
	3.13
	2.88
	2.47

	150 kg N ha-1 (N2)
	2.90
	2.80
	2.80

	225 kg N ha-1 (N3)
	2.33
	2.35
	2.37

	S.Em.±	
	0.23
	0.21
	0.22

	C.D. at 5%
	NS
	NS
	NS



Table 4: Effect of cultural practices and levels of nitrogen on number of compound plant-1
	Treatments
	No. of compound leaves plant-1

	
	30 DAP
	50 DAP
	At harvest

	Cultural practices

	Hoeing (H1)
	18.37
	32.78
	35.28

	Without hoeing (H0)
	17.00
	29.55
	30.73

	S.Em.±	
	0.90
	1.36
	3.38

	C.D. at 5%
	NS
	NS
	NS

	Nitrogen levels 

	Control (N0)
	18.77
	29.87
	35.10

	75 kg N ha-1 (N1)
	18.93
	32.20
	32.03

	150 kg N ha-1 (N2)
	17.77
	33.23
	33.20

	225 kg N ha-1 (N3)
	15.27
	29.37
	31.70

	S.Em.±	
	1.00
	1.43
	2.15

	C.D. at 5%
	NS
	NS
	NS



Table 5: Effect of cultural practices and levels of nitrogen on total uptake of NPK by potato crop
	Treatments
	Total Uptake of crop (kg ha-1)

	
	N
	P
	K

	Cultural practices 

	Hoeing (H1)
	111.48
	26.12
	113.24

	Without hoeing (H0)
	87.66
	26.13
	119.81

	S.Em.±	
	1.61
	0.36
	6.32

	C.D. at 5%
	9.82
	NS
	NS

	Nitrogen levels 

	Control (N0)
	87.11
	26.90
	120.61

	75 kg N ha-1 (N1)
	104.43
	26.55
	118.38

	150 kg N ha-1 (N2)
	100.29
	24.84
	106.84

	225 kg N ha-1 (N3)
	106.46
	26.21
	120.26

	S.Em.±	
	2.06
	0.78
	6.42

	C.D. at 5%
	6.34
	NS
	NS



Table 5.a: Interaction effect of H × N on total uptake of N by potato crop
	Nitrogen levels
	Cultural practices

	
	Hoeing (H1)
	Without hoeing (H0)

	Control (N0)
	104.67
	69.55

	75 kg N ha-1 (N1)
	120.93
	87.93

	150 kg N ha-1 (N2)
	105.44
	95.15

	225 kg N ha-1 (N3)
	114.89
	98.04

	S.Em.±
	2.91
	 

	C.D. at 5%
	8.96
	 





Table 6: Effect of cultural practices and levels of nitrogen on yield and harvest index of potato
	Treatments
	Tuber                   
 yield (t ha-1)
	Haulm yield (t ha-1)
	Biological yield (t ha-1)
	Harvest index (%)

	Cultural practices
	

	Hoeing (H1)
	21.54
	12.16
	33.71
	0.64

	Without hoeing (H0)
	22.45
	12.84
	35.29
	0.63

	S.Em.±	
	2.02
	0.43
	2.44
	0.01

	C.D. at 5%
	NS
	NS
	NS
	NS

	Nitrogen levels 

	Control (N0)
	18.66
	12.31
	30.97
	0.60

	75 kg N ha-1 (N1)
	21.07
	13.48
	34.55
	0.61

	150 kg N ha-1 (N2)
	23.46
	12.26
	35.72
	0.66

	225 kg N ha-1 (N3)
	24.81
	11.96
	36.76
	0.67

	S.Em.±	
	0.51
	0.49
	0.45
	0.01

	C.D. at 5%
	NS 
	1.51
	1.38
	0.04



Table 6.a: Interaction effect of H × N on haulm yield (t ha-1) of potato
	Nitrogen levels
	Cultural practices

	
	Hoeing (H1)
	Without hoeing (H0)

	Control (N0)
	12.52
	12.09

	75 kg N ha-1 (N1)
	11.30
	15.67

	150 kg N ha-1 (N2)
	12.39
	12.13

	225 kg N ha-1 (N3)
	12.44
	11.47

	S.Em.±
	0.73
	 

	C.D. at 5%
	2.24
	 



Table 6.b: Interaction effect of H × N on biological yield (t ha-1) of potato
	Nitrogen levels
	Cultural practices

	
	Hoeing (H1)
	Without hoeing (H0)

	Control (N0)
	30.57
	31.37

	75 kg N ha-1 (N1)
	32.44
	36.66

	150 kg N ha-1 (N2)
	35.55
	35.89

	225 kg N ha-1 (N3)
	36.27
	37.25

	S.Em.±
	0.68
	 

	C.D. at 5%
	1.96
	 



Table 6.c: Interaction effect of H × N on harvest index of potato
	Nitrogen levels
	Cultural practices

	
	Hoeing (H1)
	Without hoeing (H0)

	Control (N0)
	0.59
	0.62

	75 kg N ha-1 (N1)
	0.65
	0.57

	150 kg N ha-1 (N2)
	0.65
	0.66

	225 kg N ha-1 (N3)
	0.66
	0.69

	S.Em.±
	0.02
	 

	C.D. at 5%
	0.06
	 



Table 7: Effect of cultural practices and levels of nitrogen on cost of cultivation of potato
	Treatment combinations
	Expenditure (Rs ha-1)
	Total

	Gross return
	Net return
	B:C ratio

	
	Common
	Variable
	
	
	
	

	H0N0
	65300
	5540
	70840
	108267
	37427
	1.52

	H0N1
	65300
	6515
	71815
	126853
	55038
	1.77

	H0N2
	65300
	7490
	72790
	138938
	66148
	1.90

	H0N3
	65300
	8470
	73770
	142978
	69208
	1.94

	H1N0
	65300
	8040
	73340
	115669
	42329
	1.58

	H1N1
	65300
	9015
	74315
	125987
	51672
	1.70

	H1N2
	65300
	9990
	75290
	142564
	67274
	1.89

	H1N3
	65300
	10970
	76270
	154689
	78419
	2.03





Fig 1: Effect of cultural practices and levels of nitrogen on plant population


Fig 2: Effect of cultural practices and levels of nitrogen on plant height


Fig 3: Effect of cultural practices and levels of nitrogen on No. of stem plant -1


Fig 4: Effect of cultural practices and levels of N on No. of compound plant -1

Fig 5: Effect of cultural practices and levels of N on total uptake of NPK

Fig 6: Effect of cultural practices and levels of N on yield and harvest index
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