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ABSTRACT

A field experiment was conducted to evaluate the effect of micronutrients on growth, yield and quality of onion
(Allium Cepa L) cv Phule Samarth using six treatment combinations containing soil application and foliar spray of
micronutrients along with control under RBD replicated four times, during kharif (rainy) season of 2022-23 at the
Oilseeds Research Station, Mahatma Phule Krishi Vidyapeeth, Jalgaon, Maharashtra. Among different treatments,
the application of 100 per cent RDF + 20 tonnes FYM + soil application of ZnSO, @ 25 kg/ha and 100 per cent RDF
+20 tonnes FYM + foliar spray of mixture of ZnSO, @ 0.5 per cent and borax @ 0.25 per cent at 30 and 45 DAT,
resulted in higher plant height of 60.66 and 59.33 cm at 60 DAT, number of leaves of 8.73 and 8.50 at 45 DAT, polar
diameter of 5.86 and 5.53 cm and yield of 25.55 and 23.98 MT per hectare respectively, as compared to all other
treatmentw. However, the treatment 100 per cent RDF + 20 tonnes FYM + soil application of ZnSO, @ 25 kg/ha
resulted in maximum bulb weight of 111.66 g among all the treatments applied.
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INTRODUCTION

Onion (Allium Cepa L), belonging to the
family Amaryllidacae, is one of the most popular and
important bulbous crops. It is commercially regarded
as the most important spice crop and is grown from
ancient times in India. It is popularly used both
immature as leafy vegetable and bulb. It is used in
salads, soups, sauces and pickles in culinary purposes. It
contains vitamins B and C with traces of minerals like
iron and calcium. It is also rich in sulphur compounds that
are responsible for pungent odour due to volatile oil known
as allylpropyl disulphide.

In India, the area under onion is 1.43 million
hectares with annual production of 26.09 million
tonnes and productivity of 18.245 tonnes per hectare
(Anon 2021). India is the second largest producer
of onion in the world. The major onion producing
states are Maharashtra, Madhya Pradesh,
Karnataka, Rajasthan, Gujarat, Bihar, Andhra
Pradesh, Haryana, West Bengal, Uttar Pradesh and
Chhattisgarh in the country. These states account

for almost 90 per cent of the total onion production
of the country (Anon 2018). Maharashtra is the
country’s largest onion producer, cornering about 34
per cent of the national production (Biswas 2020).

Application of micronutrients to deficient
soils has shown remarkable increase in quality and
yield of onion crop. Micronutrients play an active
role in the plant metabolic processes from cell wall
development to respiration, photosynthesis,
chlorophyll formation, enzyme activity, nitrogen
fixation etc (Ballabh and Rana 2012). Zinc and
boron are the most important micronutrients as well
as essential for cell division, nitrogen carbohydrate
metabolism and water relation in plant growth
(Brady 1990). Looking to the importance of
micronutrient application for increase in yield and
quality of onion, the present investigations were
undertaken to study the effect of micronutrients
application on growth and yield of onion cv Phule
Samarth during kharif at the Oilseeds Research Station,
Mahatma Phule Krishi Vidyapeeth, Jalgaon,
Maharashtra.



Birari et al

MATERIAL and METHODS

The field experiment was conducted during
kharif (rainy) season on onion (A/lium cepa L) with
cv Phule Samarth. Recommended dose of fertilizers
NPK (100:50:50 kg/ha) along with 20 tonnes FYM/ha
was uniformly given to all the treatments. The
treatments used were T, (100% RDF + 20 tonnes
FYM + soil application of ZnSO, @ 25 kg/ha), T,
(100% RDF + 20 tonnes FYM + foliar spray of ZnSO,
@ 0.5% at 30 and 45 DAT), T, (100% RDF + 20
tonnes FYM + soil application borax @ 5 kg/ha), T,
(100% RDF + 20 tonnes FYM + foliar spray of borax
@ 0.25% at 30 and 45 DAT), T, (100% RDF + 20
tonnes FYM + foliar spray of mixture of ZnSO, @
0.5% and borax @ 0.25% at 30 and 45 DAT) and T
[100% RDF + 20 tonnes FYM (Control)] spread in
RBD with four replications. The spacing was kept 15
cm % 10 cm and all other cultural practices were
uniformly undertaken in all the entire experimental plots.
Ten plants under each replication were selected for
taking the observations viz plant height, number of
leaves per plant and days to maturity after transplanting.
Other observations viz bulb diameter (polar and
equatorial), bulb weight, TSS and bulb yield per hectare
were taken at harvest of the crop.

RESULTS and DISCUSSION

Performance of micronutrients on vegetative
growth of onion: The data on the performance of
micronutrients on plant height and number of leaves
per plant at 30, 45 and 60 DAT and days taken to
maturity are given in Table 1.

There were significant differences in plant
height at 45 and 60 DAT, however, no effect was seen
at30 DAT. At45 days after transplanting, higher plant
height 0 50.03, 48.06,47.53,47.26 and 49.33 cm was
recorded in T, (100% RDF + 20 tonnes FYM + soil
application of ZnSO, @ 25 kg/ha), T, (100% RDF +
20 tonnes FYM + foliar spray of ZnSO, @ 0.5% at 30
and 45 DAT), T, (100% RDF + 20 tonnes FYM + soil
application borax @ 5 kg/ha), T, (100% RDF + 20
tonnes FYM + foliar spray of borax @ 0.25% at 30
and 45 DAT) and T, (100% RDF + 20 tonnes FYM +
foliar spray of mixture of ZnSO, @ 0.5% and borax
@ 0.25% at 30 and 45 DAT) respectively, which were
at par, as compared to 45.06 cm in T, [100% RDF +
20 tonnes FYM (Control)], which, on the other hand,
was at par with T, (47.53 ¢cm) and T, (47.26 cm). At
60 days after transplanting, higher plant height was
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observed in T, (60.66 cm) and T, (59.33 cm), the two
being at par, as compared to T, (56.66 cm), T, (57.33
cm), T, (56.00 cm) and T, (55.00 cm), the latter four
being at par.

Significant increase in plant height due to soil
application of micronutrients like zinc and boron
individually and foliar spray of zinc as well as boron
individually and in mixture was observed in the present
study. This could be due to the cell enlargement in a
coincident of the protoplast through water uptake.
Similar increase in plant height due to the use of boron
and zinc has been reported in many crops by
Chattopadhyay and Mukhopadhay (2004) and Thakare
et al (2007). Similarly, in onion the better efficacy of
both boron and zinc was reported towards plant height
by Acharya et al (2015).

Number of leaves per plant is an important
yield contributing trait which was influenced by
application of the micronutrients zinc and boron at 45
and 60 days after transplanting. At 30 DAT, no
significant variation in number of leaves due to
application of micronutrients was observed. At 45 DAT,
maximum number of leaves was observedin T  (8.73)
and T, (8.50), the two being at par as compared to T,
and T, (7.53 each), T, (7.73) and T, (7.13), the four
being at par. At 60 DAT, higher number of leaves was
observedin T, (9.66), T,(8.66), T, (9.00) and T, (9.33),
which were at par, as compared to T, (8.33) and T,
(7.66), which were at par.

Increase in number of leaves might be due to
the role of micronutrients in cell division, meristematic
activity of plant tissue and expansion of cells (Patil et
al 2009). Increase in number of leaves per plant with
the application of zinc and boron was also reported by
Mann (2013) and Acharya et al (2015).

Minimum duration to maturity of 100 and 102
days was recorded in treatments T, and T, respectively,
the two being at par, as compared to the maximum
duration of 111 days in T, (Control).

Performance of micronutrients on yield
parameters of onion: The data on the performance
of micronutrients on onion crop are depicted in
Table 2.

The polar diameter of bulbs was higher in T,
(5.86 cm) and T, (5.53 c¢m), which were at par, as
compared to T, (5.33 cm), T, (5.40 cm), T, (5.26 cm)



Micronutrients effect on onion c¢v Phule Samarth

Table 1. Performance of different micronutrient treatments on vegetative growth of onion

Treatment Plant height (cm) Number of leaves/plant Days taken

to maturity
30 DAT 45 DAT 60 DAT 30 DAT 45 DAT 60 DAT

T, 35.00 50.03 60.66 7.40 8.73 9.66 102

T, 31.60 48.06 56.66 6.66 7.53 8.66 104

T, 31.93 47.53 57.33 6.86 7.73 9.00 106

T, 32.86 47.26 56.00 6.46 7.53 8.33 108

T, 32.67 49.33 59.33 7.20 8.50 9.33 100

T, 32.53 45.06 55.00 6.53 7.13 7.66 111

SE(m) 1.23 0.940 1.040 0.25 0.24 0.36 0.65

CD NS 2.99 3.31 NS 0.77 1.15 2.07

0.05

DAT = Days after seedlings transplanting, NS = Non-significant

T,: 100% RDF + 20 tonnes FYM + soil application of ZnSO, @ 25 kg/ha, T,: 100% RDF + 20 tonnes FYM + foliar spray of ZnSO,
@ 0.5% at 30 and 45 DAT, T,: 100% RDF + 20 tonnes FYM + soil application borax @ 5 kg/ha, T,: 100% RDF + 20 tonnes FYM +
foliar spray of borax @ 0.25% at 30 and 45 DAT, T,: 100% RDF + 20 tonnes FYM + foliar spray of mixture of ZnSO, @ 0.5% and borax
@ 0.25% at 30 and 45 DAT, T,: 100% RDF + 20 tonnes FYM (Control)

Table 2. Performance of different micronutrient treatments on vegetative yield parameters of onion

Treatment Polardiameter = Equatorial Bulb TSS Yield
(cm) diameter (cm) weight (g) (°B) (MT/ha)

T, 5.86 6.20 111.66 13.60  25.55
T, 5.33 5.60 88.06 13.40 22.03
T, 5.40 5.73 88.46 13.10 20.74
T, 5.26 5.40 84.86 13.06 18.70
T, 5.53 5.80 92.40 13.53  23.98
T, 5.13 5.26 81.60 1276 13.51
SE(m) 0.14 0.16 5.44 0.498  0.65

CD 0.45 0.50 17.38 NS 2.08

0.05

NS =Non-significant

T,: 100% RDF + 20 tonnes FYM + soil application of ZnSO, @ 25 kg/ha, T,: 100% RDF + 20 tonnes FYM + foliar spray of ZnSO,
@ 0.5% at 30 and 45 DAT, T,: 100% RDF + 20 tonnes FYM + soil application borax @ 5 kg/ha, T,: 100% RDF + 20 tonnes FYM +
foliar spray of borax @ 0.25% at 30 and 45 DAT, T,: 100% RDF + 20 tonnes FYM + foliar spray of mixture of ZnSO, @ 0.5% and borax
@ 0.25% at 30 and 45 DAT, T,: 100% RDF + 20 tonnes FYM (Control)

and T, (5.13 cm), which were at par with T, (5.53
cm). The equatorial diameter of bulbs was higher in
T, (6.20 ¢cm), T, (5.73 c¢cm) and T, (5.80 cm), which
were at par, as compared to T, (5.60 cm), T, (5.40
cm) and T, (5.26 cm), the three being at par and also
with T, (5.73 cm). This might be due to the reason
that micronutrients application enhanced the enzymes
activity, which in turn triggered the physiological processes
like protein and carbohydrate metabolism in the plants.
Almost similar observations were also reported by
Smriti et al (2002), El-Tohamy et al (2009), Alam et al
(2010), Shukla et al (2015) and Aske et al (2017) in
onion.

Maximum bulb weight of 111.66 g was found
in T, which was higher over T, (88.06 g), T, (88.46 g),
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T, (84.86 g), T, (92.40 g) and T, (81.60 g), all five
being at par. Similar observation was made by Paul et
al (2007), Abedin et al (2012), Manna et al (2014),
Karthik (2015) and Aske et al (2017) in onion crop.

The TSS in onion bulbs ranged from 12.76 to
13.60°B but there were no significant differences
among the treatments for this trait. The results are
contrary to the finding of Ballabh et al (2013), Srivastava
et al (2005) and Trivedi and Dhumal (2005).

Highest bulb yield was recorded in T (25.55
MT/ha) and T, (23.98 MT/ha) as compared to lowest
in T, (13.51 MT/ha). These findings are in accordance
with the work of Alam et al (2010), Ballabh and Rana
(2012) and Manna et al (2014) in onion.
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CONCLUSION

The application of 100 per cent RDF + 20
tonnes FYM + soil application of ZnSO, @ 25 kg/ha
or 100 per cent RDF + 20 tonnes FYM + foliar spray
of mixture of ZnSO, @ 0.5 per cent and borax @ 0.25
per cent at 30 and 45 DAT resulted in higher plant
height at 60 DAT, number of leaves at 45 DAT, polar
diameter and yield per hectare. However, the treatment
100 per cent RDF + 20 tonnes FYM + soil application
of ZnSO, @ 25 kg/ha resulted in maximum bulb weight
among all the treatments.

REFERENCES

Abedin MJ, Alam MN, Hossain MJ, Ara NA and Haque
KMF 2012. Effect of micronutrients on growth and
yield of onion under calcareous soil environment.
International Journal of Biosciences 2(8): 95-101.

Acharya U, Venkatesan K, Saraswathi T and Subramanian
KS 2015. Effect of zinc and boron application on growth
and yield parameters of multiplier onion (Allium cepa
Lvar aggregatum Don) var Co (on) 5. International
Journal of Research 2(1): 757-765.

Alam MN, Abedin MJ and Azad MAK 2010. Effect of
micronutrients on growth and yield of onion under
calcareous soil environment. International Journal of
Plant Science 1(3): 56-61.

Anonymous 2018. Monthly report: onion (November 2018).
Horticulture Statistics Division, Department of
Agriculture, Cooperation and Farmers’ Welfare,
Ministry of Agriculture and Farmers’ Welfare,
Government of India.

Anonymous 2021. Horticultural statistics at a glance 2021.
Directorate of Economics and Statistics, Department of
Agriculture, Cooperation and Farmers’ Welfare,
Ministry of Agriculture and Farmers’ Welfare,
Government of India.

Aske V, Jain PK, Lal N and Shiurkar G 2017. Effect of
micronutrients on yield, quality and storability of onion
cv Bhima Super. Trends in Biosciences 10(6): 1354-
1358.

Ballabh K and Rana DK 2012. Response of micronutrients
on qualitative and quantitative parameters of onion
(Allium cepa L). Progressive Horticulture 44(1): 40-46.

Ballabh K, Rana D and Rawat SS 2013. Effects of foliar
application of micronutrients on growth, yield and
quality of onion. Indian Journal of Horticulture 70(2):
260-265.

Biswas PS 2020. MSAMB creates onion supply chain, urges
states to order directly. Indian Express, 4 April 2020.

40

Brady NC 1990. The nature and properties and soils. 10*
edn, Macmillan Publishers, New York, United States,
621p.

Chattopadhyay SB and Mukhopadhyay TP 2004. Response
of boron and molybdenum as foliar feeding on onion in
tarai soil of West Bengal. Environment and Ecology
22(Special Issue 4): 784-787.

El-Tohamy WA, Khalid AK, El-Abagy HM and Abou-
Hussein SD 2009. Essential oil, growth and yield of
onion (A/lium cepa L) in response to foliar application
of some micronutrients. Australian Journal of Basic and
Applied Sciences 3(1): 201-205.

Kartik P 2015. Effect of micronutrients on growth, yield and
quality of onion. MSc Thesis, Odisha University of
Agriculture and Technology, Bhubaneswar, Odisha,
India.

Manna D 2013. Growth, yield and bulb quality of onion
(Allium cepa L) in response to foliar application of boron
and zinc. SAARC Journal of Agriculture 11(1): 149-153.

Manna D, Maity TK and Ghosal A 2014. Influence of foliar
application of boron and zinc on growth, yield and bulb
quality of onion (A/lium cepa L). Journal of Crop and
Weed 10(1): 53-55.

Patil VK, Yadlod SS, Tambe TB and Narsude PB 2009. Effect
of foliar application of micronutrients on flowering and
fruit set of tomato (Lycopersicon esculentum Mill) cv
Phule Raja. International Journal of Agricultural
Sciences 6(1): 164-166.

Paul JK, Halder BC and Khan MA 2007. Effects of boron
and sulphur on the growth and yield of onion. Journal
Science of Technology (Dinajpur) 5: 60-66.

Shukla L, Bose US and Ahirwar MK 2015. Effect of foliar
feeding of micronutrients on growth, yield and income
from rabi onion var Agrifound Light Red. Annals of
Plant and Soil Research 17(3): 307-310.

Smiriti S, Kumar R and Singh SK 2002. Effect of sulphur and
boron nutrition on growth, yield and quality of onion
(Allium cepa L). Journal of Applied Biology 12(1-2):
40-46.

Srivastava R, Agarwal A, Tiwari RS and Kumar S 2005. Effect
of micronutrients, zinc and boron on yield, quality and
storability of garlic (Allium sativum). Indian Journal of
Agricultural Sciences 75(3): 157-159.

Thakare RG, Jadhao BJ, Nandre DR, Ghawade SM and Khewale
AP 2007. Effect of zinc and iron levels on growth and yield
of potato. Plant Archives 7(1): 275-276.

Trivedi AP and Dhumal KN 2005. Effect of soil and foliar
applications of zinc and iron on the yield and quality of
onion (Allium cepa L). Bangladesh Journal of
Agricultural Research 38(1): 41-48.



