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Abstract

In the present study three onion varieties i.e. Agrifound Red, Bhima Shubra Red and Bhima Sweta were
grown under five different levels of nitrogen (i.e. 00, 60, 90, 120 and 150 Kg/ha) The effect of different
treatments on different growth parameters [plant height (cm), number of leaves per plant, dry weight of
shoot per plant (g), dry weight of bulb per plant (g), leaf area per plant (cm?), and days taken to maturity
was studied. It was observed that in general growth parameters show positive response on application of
nitrogen although among varieties response is varied.
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Introduction

Onion (Allium cepa L., 2n = 16) is undeniably one of the most vital bulb crops cultivated
worldwide. It falls under the botanical family Alliaceae and is believed to have originated in
Central Asia, encompassing regions like Iran, Afghanistan, Pakistan, Tadzhikistan, and
Uzbekistan. Often referred to as the 'Queen of the kitchen,' the onion holds a prominent place in
culinary culture. The world's top four onion-growing countries are China, India, USA, and
Turkey. India stands as the second-largest onion-producing nation globally, following China. In
India, onion production is widespread across several key states, including Maharashtra,
Karnataka, Tamil Nadu, Andhra Pradesh, Gujarat, Punjab, Haryana, Rajasthan, Uttar Pradesh,
Bihar, and Madhya Pradesh. Onion holds the distinction of being the second most important
vegetable globally, trailing only behind tomatoes in terms of significance. The cultivation of
onions in India spans across an impressive 1,434 thousand hectares of land, yielding a
substantial production of 26,738 thousand metric tonnes. Several factors influence both the yield
and quality of onion seeds. These factors include the choice of cultivars, the weight and spacing
of bulbs, the planting date, soil conditions, climate, and fertilizer application. Enhancing onion
seed production can be achieved by expanding the cultivation area with high-quality varieties
and adopting improved management practices.

Onion is a highly nutrient responsive crop. Nitrogen is an essential element in all living systems
and a major component of protein and chlorophyll. Under many agricultural settings, nitrogen is
the limiting nutrient for high plant growth and yield. High levels of nitrogen nutrition prevent or
delay onion bulb initiation under photoperiods which are marginal for bulb development
whereas, under longer photoperiods, there is no effect of nitrogen supply. The ratio of bulb
weight relative to leaf blade increases as the nitrogen levels in the soil decrease. Late application
of nitrogen may delay bulb ripening and give rise to ‘thicknecked’ onions. On the other hand,
nitrogen applied early in crop growth may accelerate maturity in irrigated crops or may have no
effect on maturity (Brewster and Butler 1989) El. Keeping the above facts in view the present
experiment was conducted to study the effect of nitrogen levels on growth and yield of onion.

Materials and Methods

The experiment was conducted during kharif season of 2016-17 and 2019-20 at Research Field,
School of Agriculture, Dr. Bhim Rao Ambedkar University of Social Sciences, Mhow, Madhya
Pradesh.

~113~


https://www.agronomyjournals.com/
https://doi.org/10.33545/2618060X.2024.v7.i3b.393

International Journal of Research in Agronomy

The experimental material consists of three varieties of onion
viz. Agrifound Dark Red, Bhima Super and Bhima Red and five
nitrogen levels i.e. 0 kg/ha, 60 kg/ha, 90 kg/ha,120 kg/ha and
150 kg/ha.

The seed of three varieties was purchased from market to raise
the seedlings. Raised nursery beds 15 cm height were prepared.
The width of nursery bed was kept about be 90 cm and length 3
m. The distance in between two beds was kept about 50 cm.
Before sowing, seed was treated with mencozeb @ 2.0 g/kg +
carbendazim 1.0 g/kg seed to avoid damage of seedlings from
disease. Sowing of seeds was done in line at a spacing 5 cm
apart and covered with soil, thereafter, mulched with dry grass.
Seed beds were irrigated regularly with the help of water can.
Sowing was done on the 20" July, 2016 and 15™ July 2019.
After sowing of seeds, the seedlings were regularly irrigated
with the help of water can till the seedling was ready for
transplanting. Hand weeding and plant protection measure were
taken as and when required. Recommended doses of phosphorus
(80 kg/ha) and potassium (60 kg/ha) were applied in each plot.
The dose of nitrogen (0, 60, 90, 120 and 150) kg/ha were applied
to the respective plot.

Observations was recorded for the five randomly selected plants
for the traits plant height (cm), number of leaves per plant, dry
weight of shoot per plant (g), dry weight of bulb per plant (g),
leaf area per plant (cm?), days taken to maturity. Results
obtained were analyzed statistically to estimate mean, standard
error, critical difference among treatments and coefficient of
variation.

Results and Discussion
Observations recorded were analyzed and mean, standard
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deviation, standard error and coefficient of variation was
calculated. Estimates of these parameters are presented in table
no. 1. Highly significant variation was observed among all the
treatments for all the six characters studied. While analyzing the
mean data of both the season lowest plant height was reported in
the variety Agrifound Red under control plot (57.56 cm) and
highest plant height was observed in the variety Bhima Sweta
(68.96) at nitrogen level 150 kg/ha. Minimum number of leaves
was reported in control plot (7.71) while maximum number of
leaves was recorded in the variety Bhima Sweta (12.75) at
nitrogen level 150 kg/ha.

Minimum dry weight of shoots was reported in control plot
(2.23) for the variety Agri found Red while maximum dry
weight of shoot was recorded in the variety Bhima Subhra Red
(4.27) at nitrogen level 90 kg/ha. On observing the data of dry
weight of bulb it was reported that variety Agrifound dark Red
have minimum value (8.43) without application of nitrogen
while maximum dry weight (2.63) was observed in the variety
Bhima Shweta at nitrogen level 120kg/ha.

Leaf area ranged from 144.63 to 170.70 cm?. Value of leaf area
was least for the variety Agrifound dark Red under control plot
(144.53) and highest value of leaf area was recorded for the
variety Bhima Shweta at nitrogen level 90 kg/ha.

Days to maturity ranged from 98.2 to 120.60. Early maturity was
reported in the Agrifound dark Red under control plot (98.2
days) while on application of maximum level of nitrogen i.e.
150 kg/ha. Maturity was delayed. Variety Bhima Shweta take
maximum duration i.e. 120.6 days for maturing at nitrogen level
150 kg/ha. Similar findings were also reported by Ahmed and
Abdalla (1984) @, Brewster and Butler (1989) [l and Naruka et
al. (2005) &,

Table 1: Average effect of different levels of Nitrogen on growth parameters

Agri. found Red Bhima Shubra Red Bhima Sweta
Characters Mean SD SE CV Nitrogen Kg./ha. Nitrogen Kg./ha. Nitrogen Kg./ha.

0 60 90 | 120 | 150 0 60 90 | 120 | 150 0 60 90 | 120 | 150

Mean 57.56|64.70|64.67 |65.96|67.73|58.11 | 65.25|65.21 | 66.52 | 68.28 | 60.46 | 65.46 | 65.8 | 67.20 | 68.96
plant height S.D. 099092099 |178 100|094 |085|094|1.74|094 303|059 |137|234] 202
(cm), S.E. 041037041 |0.73|0.41]0.38|0.34|0.38]0.71|0.38|1.24]0.24|0.56 | 0.96 | 0.83
C.V. 1731141 |154 (270|148 |161|130| 143|263 |1.38|5.01|090|2.08]| 348|293

ber of Mean 7.71 [ 8.75]9.48 |10.51] 9.71 [11.78]10.51| 9.78 [10.81[10.45]/10.95|10.85|12.01|12.58|12.75
?:aT/ese:)ce)r S.D. 0.71 [ 0.18 | 0.24 [ 0.21 | 0.21 | 0.40 | 0.78 | 0.24 | 0.21 | 0.42 | 0.42 | 0.94 | 0.88 | 0.63 | 1.24
plant S.E. 0.29 | 0.07 | 0.10 | 0.08 | 0.08 | 0.16 | 0.32 | 0.10 | 0.08 | 0.17 | 0.17 | 0.38 | 0.36 | 0.25 | 0.50
C.V. 925 |213|261 203|219 |345|7.49|253|197 |4.04|3.86|873|7.35]|5.01]09.72
dry weight of Mean 223|334 |351|363|420|235 354|427 |261|287|3.05]|415|390|4.01|4.13
shoot per plant S.D. 0.13]0.14/013]0.13[0.13]0.13/0.13]0.12 [ 0.09 | 0.08 | 0.14 | 0.09 | 0.11 | 0.10 | 0.09
@ S.E. 0.05 | 0.06 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.03 | 0.03 | 0.05 | 0.03 | 4.04 | 0.04 |0.037
C.V. 590 | 442 | 3.80 | 3.69 | 3.21 | 5.60 | 3.88 | 2.97 | 3.45 | 3.07 | 477 | 2.22 | 3.00 | 2.60 | 2.21
dry weight of Mean 8.43 | 9.63 |10.33| 11.8 |11.93| 8.83 [10.03]10.73|12.20|12.33|10.33|11.03|12.50|12.63| 9.53
bulb per plant S.D. 0.25]0.25/0.35 | 0.44 [ 056 | 0.25 | 0.25 | 0.35 | 0.44 | 0.56 | 0.25 | 0.35 | 0.44 | 0.56 | 0.25
© SEE. 0.10 1 0.10 | 0.14 | 0.18 [ 0.23 [ 0.10 | 0.10 | 0.14 [ 0.18 | 0.23 | 0.10 | 0.14 | 0.18 | 0.23 | 0.10
C.V. 3.06 | 268 | 3.38 | 3.78 | 476 | 2.92 | 257 | 3.26 | 3.66 | 4.60 | 2.49 | 3.17 | 3.57 | 4.49 | 2.70

Mean 144.63]151.73/169.80]164.60[167.60[143.83|150.93|169.00]163.80/166.80/145.53|152.63|170.70/165.50{168.50
leaf area per S.D. 1.84 [ 0.76 | 1.75 | 1.89 | 1.14 | 1.84 | 0.76 | 1.75 | 1.89 | 1.14 | 1.84 | 0.76 | 1.75 | 1.89 | 1.14
plant (cm?) S.E. 0751031071077 [ 046 | 075/ 0.31 [ 0.71 [ 0.77 | 0.46 | 0.75 [ 0.31 | 0.71 | 0.77 | 0.46
C.V. 1.28 | 050 | 1.03 | 1.51 | 0.68 | 1.28 | 050 | 1.03 | 1.15 | 0.68 | 1.26 | 0.50 | 1.02 | 1.14 | 0.67

Mean 98.20 |102.50/108.80[109.50]119.00] 99.40 |103.70|110.00{110.70/120.00/102.00{106.96/111.06|115.96/120.60
days taken to S.D. 1.44 | 118 [ 361 | 156 | 1.27 | 1.44 | 1.18 | 3.61 | 1.56 | 1.27 | 2.33 | 443 | 1.13 | 5.60 | 1.19
maturity S.E. 0.59 | 048 | 1.47 | 0.63 [ 0.51 | 0.59 | 0.48 | 1.47 [ 0.63 | 0.51 | 0.95 | 1.80 | 0.46 | 2.28 | 0.48
C.V. 1.47 | 151332142 |1.06|145]114[329|1.14|1.05[229]|441|101]4.82]0.98

Conclusion the highest at 150 kg/ha nitrogen. Bhima Sweta also showed the

Sgnificant variations were observed among treatments for all six
parameters studied. Agrifound Red exhibited the lowest plant
height under control conditions, while Bhima Sweta displayed

maximum number of leaves and shoot dry weight at 150 kg/ha
nitrogen. Agrifound Dark Red had the minimum dry weight of
bulbs without nitrogen application, whereas Bhima Shweta
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showed the maximum at 120 kg/ha nitrogen. Leaf area ranged
from 144.53 to 170.70 cm2, with Bhima Shweta recording the
highest at 90 kg/ha nitrogen. Days to maturity varied from 98.2
to 120.6 days, with Agrifound Dark Red maturing earliest under
control conditions.
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