Impact of Nitrogen Levels and Tassel Removal on the Growth Parameters and Yield of Baby corn (Zea mays L.) 
ABSTRACT
A field experiment was performed during the rabi season of 2020-21 at the Agronomy Main Research Farm, OUAT, Bhubaneswar, to evaluate the Impact of nitrogen levels and tassel removal on the growth parameters and yield of Baby corn. The study employed a split-plot design with three replications, featuring six nitrogen levels (0, 40, 80, 120, 160, and 200 kg N ha-1) as main plot treatments and two detasseling practices (with and without tassel) as subplot treatments. Results indicated that growth parameters were significantly influenced by nitrogen application. The application of 200 kg N ha-1 resulted in superior plant height and dry matter accumulation, although it remained statistically at par with 160 kg N ha-1. Leaf area index (LAI) followed a similar trend, showing maximal values ​​at 200 kg N ha-1, which were comparable to 160 kg N ha-1 and 120 kg N ha-1 at the harvest stage. While detasseling did not significantly affect plant height or LAI, it markedly enhanced overall yield compared to non-detasseled plants. Plants with tassel have higher dry matter accumulation than without tassels. Consequently, the higher yields were recorded with the application of 200 kg N ha-1 and it was at par with 160 kg N ha-1.  Detasseling resulted in greater yields than the plants with tassel. 
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1. INTRODUCTION
[bookmark: _GoBack]Baby corn (Zea mays L.) has emerged as a high-value, short-duration crop offering significant potential for agricultural diversification and value addition (Vamshi and Sahoo, 2022). Unlike conventional grain maize, baby corn is harvested within 1–3 days of silk emergence while the cob is still immature and unfertilized (Neupane et al., 2017). It is highly regarded for its crisp texture and superior nutritional profile, being rich in dietary fiber, vitamins, and minerals (Hooda and Kawatra, 2013), and possessing a low glycemic index. Furthermore, the succulent green fodder remaining after harvest serves as a highly nutritious source of livestock feed, establishing it as a versatile dual-purpose crop for farmers. Nitrogen (N) is the most critical nutrient for baby corn production, necessitated by the crop’s high planting density and rapid growth rate. As a fundamental constituent of chlorophyll, proteins, and amino acids, an adequate nitrogen supply is essential for optimizing morphological traits. Specifically, nitrogen influences plant height and leaf area index (LAI), which are vital for effective light interception and the subsequent accumulation of photosynthates. Moreover, nitrogen enhances dry matter accumulation, ensuring the plant possesses the necessary assimilates to produce high-quality, marketable cobs. Consequently, the optimization of nitrogen is crucial; insufficient application leads to stunted growth and reduced productivity. To further maximize output, detasseling the removal of the tassel from the plant is employed to disrupt apical dominance. Detasseling improves baby corn yield by reallocating assimilates from tassels to developing cobs (Smith et al., 2018). The study generates quantitative evidence on the response of baby corn to graded nitrogen levels, contributing to improved nitrogen-use efficiency in short-duration maize. It clarifies the physiological basis of yield improvement through detasseling without compromising vegetative growth. The results deliver experimentally validated, region-specific nitrogen recommendations for eastern India and offer practical value for sustainable intensification and diversification of maize-based cropping systems.
2. MATERIAL AND METHODS
The field experiment was conducted during the rabi season of 2020–21 at the Agronomy Main Research Farm (20° 15' N, 85° 52' E), College of Agriculture, OUAT, Bhubaneswar. The soil at the site was characterized as sandy loam with an acidic pH of 5.6. The study was laid out in a split-plot design with three replications. The main plot treatments consisted of six nitrogen levels (0, 40, 80, 120, 160 and 200 kg N ha-1), while the subplot treatments included two detasseling practices: with tassel (T1) and without tassel (T2). Farmyard manure (FYM) was incorporated at5 t ha-1 during the final ploughing. Basal doses of phosphorus and potassium were applied at 60 kg ha-1each. Nitrogen was applied in two equal splits 50% as a basal dose and the remaining 50 % as top-dressed at 30 days after sowing (DAS). Data on growth parameters including plant height, leaf area index (LAI), and dry matter accumulation were recorded at 15, 30, 45 DAS, and at the harvest stage.
a. Plant Height: Measured from the ground level to the base of the topmost leaf (pre-flowering) or to the base of the tassel (post-silking).
b. Leaf Area Index (LAI): Ten plant’s physiologically active leaves were counted, and the average was determined. The length and width of three leaves from the upper, middle, and lower sections of the plants were multiplied to determine the apparent leaf area. The area per leaf was calculated by taking the average. The leaf was placed on graph paper to calculate its real area. By dividing the real leaf area measured on the graph paper by the apparent leaf area determined by multiplying the leaf length and width, the correction factor was determined. The following formula was used to get the actual leaf area.

Correction factor =	
Actual leaf area   =    Apparent leaf area X correction factor
Total leaf area     =    Actual leaf area (cm2) x number of leaves per plant

            Leaf area index    = 		
c. Dry Matter Accumulation: Representative plants were uprooted and sun-dried, followed by oven-drying at 65 ºC for 24 hours. The constant dry weight was then recorded and averaged.
Statistical Analysis
The data were subjected to an analysis of variance (ANOVA) following the standard procedure for split-plot designs as described by Gomez and Gomez (1984). The significance of treatment effects was tested using the Standard Error of Mean and the Critical Difference (CD) at a5 % probability level.
3. RESULTS AND DISCUSSION:
3.1 Plant Height (cm)
The plant height increased progressively at an accelerated rate up to the harvest of baby corn. The effect of different nitrogen levels became clearly evident after 30 days of sowing. Throughout all growth stages, beginning from 30 days after sowing, the tallest plants were observed with the application of 200 kg nitrogen ha-1. At 30 days after sowing (DAS), the application of 200 kg N ha-1 produced the tallest plants (38.5 cm), which was statistically at par with 160 kg N ha-1 (35.5 cm). A similar trend was observed at 45 DAS, where the maximum plant height (86.6 cm) was recorded with 200 kg N ha-1, and this was statistically comparable to the height obtained with 160 kg N ha-1 (81.3 cm). At harvest, the maximum plant height (186.7 cm) was recorded with the application of 200 kg nitrogen ha-1, which was statistically superior to all other nitrogen levels. Nitrogen is the major constituent of proteins and nucleic acids. Application of nitrogen in adequate amounts might have improved cell elongation and cell enlargement, resulting in taller plants (Amanullah et al., 2009). Increasing nitrogen levels enhanced chlorophyll content, which in turn increased photosynthetic efficiency and contributed to greater plant height (Adhikari et al., 2021).   Tassel removal had no significant effect on plant height at any stage of crop growth. Moreover, no interaction effect between nitrogen levels and tassel removal was observed on plant height at any growth stage.
3.2 Leaf area index
	The data presented in Table 1 clearly indicate that the leaf area index (LAI) increased with increasing levels of nitrogen at different growth stages. The enhancement in LAI due to varying nitrogen application rates became evident from 30 days after sowing (DAS). At 30 DAS, application of 200 kg N ha-1 resulted in a significantly higher LAI (1.17), which was superior to all other nitrogen levels. Similarly, at 45 DAS, the highest LAI (4.68) was recorded with 200 kg N ha-1, which was superior to all other treatments except 160 kg N ha-1. However, at this stage, the LAI obtained with 80 kg N ha-1 (3.40) was statistically on par with that recorded under 120 kg N ha-1 (3.85). At harvest, application of 200 kg N ha-1 produced the maximum LAI (4.82), which was statistically comparable with the LAI observed under 160 kg and 120 kg N ha-1. Nitrogen enhances chlorophyll and structural protein synthesis in leaves. The resulting increase in chlorophyll content improves photosynthetic capacity, supplying more assimilates that ultimately promote leaf expansion and increase leaf area (Croft et al., 2017). These findings are in conformity with the results reported by Dar et al., 2014, Muthukumar et al., 2005 and Nithinkumar et al., 2024.  Tassel removal had no significant effect on LAI at any stage of crop growth, and no interaction effect between nitrogen levels and tassel removal was observed on LAI across the growth stages. 
3.3 Dry matter accumulation (g m-2)
	It is observed that increase in nitrogen level had considerable effect on dry matter accumulation per plant at all the growth stages. The dry matter accumulation was significantly higher when baby corn was fertilized with 200 kg N ha-1 during all growth stages than all other levels of nitrogen application. The apparent difference in dry matter accumulation among treatments was observed from 30 days after sowing. At 30 DAS, there was maximum production of dry matter (162.71g m-2) with application of 200 kg N ha-1, which was superior to all other levels of nitrogen. During the same growth stage, the dry matter accumulation of 125.78 g m-2 at 160 kg N ha-1is, which was statistically on par with 120 kg N ha-1(115.61 g m-2). At 45 DAS, there was an accelerated increase in dry matter accumulation among all the treatments. Higher dry matter accumulation was observed in 200 kg N ha-1 (486.75gm-2), which was superior over the plots receiving 160 kg N ha-1during 45 DAS. Similarly at harvest, the highest dry matter accumulation was found in 200 kg N ha-1 (866.67 g m-2), which was statistically superior over application of 160 kg N ha-1                  (762.75 g m-2). 
“The observed increase in growth parameters, such as leaf area and plant height, likely enhanced the interception of solar radiation, which in turn improved photosynthetic efficiency and contributed to greater dry matter accumulation” (Tian et al., 2022). The results are in accordance with Nithinkumar et al., 2024. Effect of tassel removal on dry matter accumulation was observed at the time of harvest. Maximum of 643.15 gm-2 dry matter was obtained in the plots with tassel, which was 10.8 per cent more than the plots having plants without tassel. This was due to presence of tassel on the plants added additional weight over the detasseled plants. There was no interaction effect of nitrogen level and tassel removal on dry matter accumulation at any of the growth stages.
3.4 Baby corn yield
	Nitrogen levels and detasseling exerted a significant influence on baby corn yield. The highest baby corn yield with husk (9455.4 kg ha-1) was recorded with the application of 200 kg N ha-1, which was statistically comparable to yields obtained with 160 kg N ha-1 (8234.8 kg ha-1) and 120 kg N ha-1 (5938.1 kg ha-1). The cob yield achieved with 160 kg N ha-1 was also statistically at par with those obtained under 120 kg N ha-1 and 80 kg N ha-1 (Table 1). Application of 80 kg N ha-1 resulted in a significantly higher yield than 40 kg N ha-1 and the control treatment (0 kg N ha-1). The lowest baby corn yield with husk (1769.3 kg ha-1) was observed in plots receiving no nitrogen. Application of 200 kg N ha-1 produced 14.8% higher baby corn yield with husk compared to 160 kg N ha-1 and yielded 434.4% more than the control treatment. This might be due to increased growth paramaters might have led to increased babycorn yield. Similar results were reported by Dar et al., 2014 and Zhang et al., 2020, Vamshi and Sahoo, 2022 and Kumar et al., 2022, Belay et al., 2023.  Detasseling had a significant effect on baby corn yield. Plots where tassels were removed produced 5715.0 kg ha-1 of baby corn with husk, which was significantly higher than the yield from plants retaining tassels. “Overall, detasseling increased baby corn yield with husk by 8.9% compared with non-detasseled plots. Tassel removal might have diverted the nutrients towards the silk” (Smith et al., 2018) which resulted in increased number of cobs per plants and thereby increased the yield Similar findings were reported by Vamshi and Sahoo, 2022, Assaduzzaman et al., 2014, Moreira et al., 2010. The interaction effect was found to be non-significant.

4. CONCLUSION: 
Application of 200 kg N ha-1 produced the maximum growth and yield, which was statistically comparable to 160 kg N ha-1. Detasseling had no significant effect on growth but contributed to higher yields. Overall, the application of 160 kg N ha-1 and detasseling as individual practices provides optimal growth and yield of baby corn.
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Table 1. Effect of nitrogen levels and detasseling of growth and yield of Babycorn
	 
	Plant Height
	 
	 
	Leaf area Index
	Dry Matter Accumulation
	Yield (Kg ha-1)

	Treatments
	30 DAS
	45 DAS
	At harvest
	30 DAS
	45 DAS
	At harvest
	30 DAS
	45 DAS
	At harvest
	Baby corn yield with husk (kg ha-1)
	Baby corn yield without husk (kg ha-1)

	Main plot
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	N1
	19.5
	35.8
	94.9
	0.2
	1.63
	2.78
	75.24
	143.96
	342.33
	1769.3
	461.1

	N2
	24.7
	48.2
	120.8
	0.31
	2.21
	3.35
	87.52
	197.92
	496.79
	2723.5
	682.9

	N3
	25.5
	61.3
	147
	0.54
	3.4
	4.1
	103.38
	265
	578.75
	4768.8
	1093.2

	N4
	29.6
	67.3
	158.9
	0.82
	3.85
	4.42
	115.61
	304.19
	624.02
	5938.1
	1652.3

	N5
	35.5
	81.3
	171.7
	1.04
	4.15
	4.48
	125.78
	424.58
	762.75
	8234.8
	2071.7

	N6
	38.5
	86.6
	186.7
	1.17
	4.68
	4.82
	162.71
	486.75
	866.67
	9455.4
	2073

	SE(m) +
	1.16
	1.96
	4.22
	0.029
	0.2
	0.169
	4.128
	11.566
	23.312
	1214.9
	73.6

	CD (0.05)
	3.66
	6.17
	13.28
	0.092
	0.631
	0.534
	13.006
	36.443
	73.453
	3827.92
	231.9

	Sub plot
	

	T1
	28.7
	63.4
	145.5
	0.67
	3.34
	3.96
	111.52
	301.2
	643.15
	5248.3
	1285.4

	T2
	29
	63.4
	147.8
	0.69
	3.31
	4.03
	111.89
	306.26
	580.63
	5715
	1393.8

	SE(m) +
	0.61
	0.6
	1.47
	0.007
	0.064
	0.052
	0.637
	3.759
	7.22
	123.77
	10.2276

	CD (0.05)
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	22.25
	381.4
	31.517
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