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ABSTRACT

Onion (Allium cepa) is one of the commercial bulb crops cultivated throughout India. Onion has huge demand
for its edible bulb and the productivity is to be increased. An experiment was conducted to investigate the
influence of growth promoters and micronutrients in bulb yield of onion cv. Bhima Shakti during 2021-22
at experimental block of College of Horticulture, Mudigere under hilly conditions. The experiment was
laid out in Randomised block design with eleven treatments and three replications. The treatments consist
of growth promoters (GA3 and NAA) applied at 75 ppm, 100 ppm, 125 ppm and micronutrients (ZnSO4

and Boron) applied at 0.25% and 0.50%. Growth promoters and micronutrients made a significant impact
on growth and bulb yield of onion. The obtained results showed that plant height (74.52 cm) was significantly
higher in T6-GA3@125 ppm at 105 days after transplanting (DAT). Maximum leaf girth (3.23 cm) at 105
DAT, days for maturity (125 days), bulb yield (34.50t/ha)and bulb volume (96.35 cc) were recorded
significantly in T5-GA3@100 ppm. The application of gibberellic acid at the concentration of 100 ppm was
effective for obtaining higher bulb yield.
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Introduction

Onion (Allium cepa L.), also called queen of kitchen,
is an important bulb crop in Alliaceae family. Onion
is native to the Central Asia where India ranks sec-
ond in the onion production among all the countries.
In India, onion is grown in an area of 1.62 million
hectare with a total production of 26.64 million
tonnes (Anon., 2021). Onions are mainly produced
in Maharashtra, Karnataka, Madhya Pradesh,
Gujarat, Rajasthan, Bihar, Andhra Pradesh and
Tamil Nadu. In Karnataka, onion is grown through-
out the year and is cultivated in an area of 0.20 mil-
lion hectare with the production of 3.85 million

tonnes (Anon., 2020). Onion is a commercial crop
that earns more foreign exchange to the country for
its edible bulb which possess both culinary uses and
medicinal uses. Bulbs are rich in vitamins, minerals
and antioxidants such as quercetin. Onion bulb
emits a characteristic pungent flavour due to sul-
phur containing compound called Allyl propyl dis-
ulfide. Considering its huge economic value, there is
a need to increase the productivity of onion. The
growth and yield of onion are mainly influenced by
the supply of adequate nutrition and growth sub-
stances. Plant growth promoters and micronutrients
are involved in various physiological process as well
as cellular functions within the plant. They actively
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participate in the metabolic process of the plants and
thereby improving the growth, yield and quality of
onion. The present study was carried out to assess
the effect of various plant growth promoters and
micronutrients for improving the productivity of
onion.

Material and Methods

The study was conducted at experimental block of
Department of Vegetable Science, College of Horti-
culture, Mudigere, Keladi Shivappa Nayaka Univer-
sity of Agricultural and Horticultural Sciences,
Shivamogga during Rabi season 2021- 22. The ex-
perimental site is located in hilly region of Western
Ghats (Zone-9) at 13o 25’ North latitude and 75o25’
East longitude at an altitude of 982 m above mean
sea level. The onion variety used in the present
study was Bhima Shakti and all the standard culti-
vation practices were followed. The experiment was
laid out in Randomized Block Design with 11 treat-
ments replicated thrice. Onion bulbs were harvested
at 105 days after transplanting and so the observa-
tions such as plant height (cm), leaf girth (cm), days
taken for maturity, bulb yield (t/ha) and bulb
volume(cc) were recorded. Analysis of variance
(ANOVA) was used to test for differences among
the treatments. The standard error of mean, critical
difference was formulated at 5 per cent level of sig-
nificance (Panse and Sukhatme, 1985).

Treatment Details

Treatment notation Treatment details

T1 NAA@75ppm
T2 NAA@100ppm
T3 NAA@125ppm
T4 GA3@75 ppm
T5 GA3@100 ppm
T6 GA3@125 ppm
T7 ZnSO4@0.25%
T8 ZnSO4@0.50%
T9 Boron@0.25%
T10 Boron@0.50%
T11 Control

Results and Discussion

Based on the observations recorded in the present
study, the results obtained were significantly inter-
preted and enumerated in Table 1.

Plant height (cm)

The maximum plant height (74.52 cm) was recorded
significantly in T6-GA3@125ppm compared to the
T11-Control which observed minimum (60.57cm) at
105 DAT. This might be due to gibberellins stimu-
late cell division and cell elongation in sub apical
meristem region. This may result in internodal elon-
gation which can trigger the shoot growth and
favour increased plant height. The higher concentra-
tion of gibberellic acid increased the plant height
than the lower concentrations as reported byAkshya
et al. (2021) in onion.

Leaf girth (cm)

Leaf girth (3.23 cm) was significantly higher in T5-

Table 1. Effect of growth promoters and micronutrients on growth and bulb yield of onion

Treatment Plant height Leaf girth Days taken Bulb yield Bulb
(cm)  (cm)  for maturity  (t/ha) volume

(cc)

T1- NAA@75ppm 64.73 2.80 121.00 27.58 84.61
T2- NAA@100ppm 71.64 3.18 124.00 31.32 94.89
T3- NAA@125ppm 64.00 2.43 119.00 26.72 81.80
T4- GA3@75ppm 68.90 2.96 124.67 28.00 88.12
T5- GA3@100ppm 73.02 3.23 125.00 34.50 96.35
T6- GA3@125 ppm 74.52 2.85 124.00 27.75 86.28
T7- ZnSO4@0.25% 65.38 2.72 120.00 27.33 83.00
T8- ZnSO4@0.50% 70.81 3.11 123.00 28.33 91.05
T9- Boron@0.25% 64.52 2.67 119.67 26.81 82.43
T10- Boron@0.50% 67.33 3.04 122.67 28.30 89.54
T11- Control 60.57 2.35 117.00 25.26 80.67
Mean 67.77 2.85 121.82 28.35 87.16
S.Em± 0.85 0.05 0.84 0.45 1.22
CD(P=0.05) 2.51 0.14 2.47 1.34 3.60
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GA3@100ppm than T11-Control which observed
minimum (2.35cm) at 105 DAT. Gibberellic acid at
optimal concentration of 100ppm increased the leaf
girth due to the accumulation of more food reserves
than higher and lower concentrations. These results
are in line with the findings of Dwivedi et al. (2019)
in onion.

Days taken for maturity

The number of days (125 days) required for matura-
tion of onion bulbs were significantly maximum in
T5-GA3@100ppm, while, T11-Control recorded the
minimum days (117 days) for maturity. This might
be due to that of gibberellins which was involved in
delaying of senescence and so maintains the green-
ery of the plant. Since, vegetative growth increased
with the gibberellic acid, reproductive growth oc-
curred slowly. This in turn increased the number of
days taken for bulb maturity and harvest. In control,
plants lack these treatment effects. Similar findings
were reported by Sravani et al. (2020) in onion.

Bulb yield (t/ha)

Bulb yield was the significantlyhighest (34.50t/ha)
in T5-GA3@100 ppm and lowest (25.26 t/ha) was re-
corded in T11-Control. Since the number of days for
harvesting the bulb was higher in gibberellic acid,
the plants stay in the field for long time and thus,
more photosynthesis occurs. This might be due to
the accumulation of more food reserves in bulb
which resulted in increased bulb size and bulb yield.
Manipulation of source sink relationship may also
increase the bulb yield since the large amount of

food materials in the source gets transferred into the
sink during the reproductive stage. As the gibberel-
lins were involved in cell membrane permeability,
there may better uptake of nutrients for the bulb
development. Bulb yield might be positively corre-
lated with leaf girth and bulb volume (Figure 1).
Singh et al. (2019) in onion reported the same results.

Bulb volume (cc)

Bulb volume was significantly maximum (96.35cc)
in T5-GA3@100ppm while lowest bulb volume
(80.67cc) was recorded in T11-Control. This might be
due to better accumulation of food material in bulbs
coupled with increasing the growth and develop-
ment through cell division, cell elongation and cell
enlargement which ultimately increased the bulb
size and bulb volume. This was in accordance with
the findings of Patel et al. (2010) in onion.

Conclusion

It may be concluded from the investigation that ap-
plication of growth promoters and micronutrients
responded significantly to the growth and yield of
onion. Among the different treatments under study,
T5-GA3@100ppm recorded the highest leaf girth,
days taken for maturity, bulb yield, bulb volume.
Plant height was found to be superior with T6-
GA3@125 ppm in onion cv. Bhima Shakti under
hillzone of Karnataka.
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