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Studies on Agronomic Bio-fortification with Micronutrients in Onion 
(Allium cepa L.) Seed Crop
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In the present investigations, carried out at experimental farm and laboratory of Department of Seed Science and Technology, Dr. Y. S. 
Parmar University of Horticulture and Forestry, Nauni, Solan, HP during 2015-2017, seed crop of onion cv. Palam Lohit was sprayed with 
zinc, boron, molybdenum and their combinations. Foliar application of micronutrients was given as zinc sulphate, boric acid and sodium 
molybdate at a concentration of 5%, 1% and 0.05%, respectively, at 3 stages i.e. vegetative stage, prior to flowering and at seed set stage.  
The sprays of  zinc @ 5% and boron @ 1% showed maximum values with respect to number of leaves plant-1 (12.67), leaf length (49.53 cm), 
plant height at final harvest (54.60 cm), number of umbel plant-1 (7.60), number of flower umbel-1 (465), number of seeds umbel-1 (386.67), 
seed yield (222.67 g plot-1 of 3.24 m2  i.e. 618.52 kg ha-1), 1000 seed weight (3.97 g) and minimum for ovule to seed ratio (7.21) and days to 
bolting (113.43). The present studies revealed that onion seed crop sprayed with zinc @ 5% and boron @ 1% at vegetative stage, prior to 
flowering and at seed set stage significantly enhanced plant growth, yield contributing characters and seed yield.

1.  Introduction

Onion (Allium cepa L.) is a seed propagated biennial monocot, 
cultivated as annual for commercial crop. The seed plays 
pivotal role in determining the quantity and quality of reap. 
Likewise, the quality of seed is governed by the quality of 
the mother crop of the seed. There are many agronomic and 
environmental factors that affect the quality of seed. However, 
nutrition of the crop is the most important factor that affects 
the physiological quality of the seed.  Micronutrients among 
essential elements, plays a catalytic role in nutrient absorption 
and balancing other nutrients (Singh and Kalloo, 2000). 
Among the essential plant micronutrients, boron is necessary 
for cell division, germination of pollen, movement of sugars 
through protoplasmic membranes, development of phloem 
and transport of certain hormones (Edmond et al., 1995). 
Boron helps in the absorption of water and carbohydrate 
metabolism (Haque et al., 2011). Boron deficiency causes 
abnormal development of reproductive organs (Dell and 
Huang, 1997) and reduces plant yield (Chen et al., 2005; Nabi 
et al., 2006). Boron also plays an important role in flowering 
and fruit formation (Nonnecke, 1989).

Zinc is an essential component of a number of enzymes, i.e. 
dehydrogenase, aldolase, isomerases, proteinase, peptidase 

and phosphohydrolase (Mousavi, 2011). It is directly involved 
in the synthesis of indole acetic acid (IAA) and proteins. The 
principal function of zinc is a metal activator of enzymes 
in plants. Zinc deficiency is a major yield-limiting factor in 
several Asian countries including India. Zinc deficiency also 
affects carbohydrate metabolism, damages pollen structure, 
and decreases the yield (Cakmak et al., 1997; Pandey et al., 
2006; Fang et al., 2008). 

Molybdenum involves in the nitrogen fixation and nitrate 
assimilation (Davis, 1983). Molybednum deficiency decreases 
the activity of nitrogenase and nitrate reductase, damages 
chloroplast and reduces carbohydrate synthesis, which can 
lead to impaired pollen development in plant (Kaiser et al., 
2005; Schwarz and Mendel, 2006). Bio-fortification is the 
process by which the necessary daily micronutrients are 
delivered directly to plant or seed or grain (Bouis, 2000). These 
increased nutrient constitutions at certain growth stage have 
effects on growth and reproduction. Hence, with a view to 
enhance the yield and quality of onion seed crop, these studies 
on agronomic bio-fortification were carried out.

2.  Materials and Methods

The present investigations were carried out at experimental 
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Table1: Effect of agronomic bio-fortification with 
micronutrients influencing growth characters of onion cv. 
Palam Lohit

Treatments No. of 
leaves 
plant-1

Leaf 
length 
(cm)

Plant height 
at final har-

vest (cm)

Days to 
bolting

Zn (T1) 11.33 47.87 52.40 117.20

B   (T2) 10.17 47.53 52.13 115.07

Mo (T3) 12.10 48.00 51.00 115.30

Zn+B  (T4) 12.67 49.53 54.60 113.43

Zn+Mo (T5) 12.33 49.00 52.07 115.77

B+Mo  (T6) 10.73 47.07 51.53 117.10

Zn+B+Mo (T7) 12.33 48.93 53.00 114.30

Control  (T8) 10.00 45.22 50.27 118.30

Mean 11.46 47.89 52.31 115.81

CD (p=0.05) 2.43 3.32 2.21 1.69

farm and laboratory of Department of Seed Science and 
Technology, Dr. Y. S. Parmar University of Horticulture and 
Forestry, Nauni, Solan, HP during 2015-2017. The experimental 
farm of Department of Seed Science and Technology, Dr. Y. S. 
Parmar University of Horticulture and Forestry, Nauni, Solan 
(HP) is located at an altitude of 1183 meters above mean sea 
level with latitude of 30.51o N and longitude of 77.09o E and fall 
in the mid- hill zone of Himachal Pradesh. The experimental 
material for the present investigation was Palam Lohit variety 
of onion. Palam Lohit is a high yielding variety with an average 
bulb yield of 450 q ha-1. The bulbs are attractive, deep purple 
and round shaped with narrow neck and having good shelf life. 
It is moderately resistant to downy mildew (YSPUHF, 2012).

There were 8 treatment combinations T1 (Zn), T2 (B), T3 (Mo), 
T4 (Zn+B), T5 (Zn+Mo), T6 (B+Mo), T7 (Zn+B+Mo), T8 (Control) 
i.e.  T1: Foliar application of zinc sulphate@ 5%, T2: Foliar 
application of  boric acid @ 1%, T3: Foliar application of sodium 
molybdate @ 0.05%, T4: Foliar application of zinc sulphate and 
boric acid @ 5% and 1%, respectively,T5: Foliar application 
of zinc sulphate and sodium molybdate @ 5% and 0.05%, 
respectively, T6: Foliar application of  boric acid and sodium 
molybdate @1% and 0.05%, respectively, T7: Foliar application 
of zinc sulphate, boric acid and sodium molybdate @ 5%, 1% 
and 0.05%, respectively and T8: water spray.

 During rabi 2015-16, bulbs of Palam Lohit were planted in a 
randomized block design (RBD) with three replications. Row 
to row and plant to plant spacing of 45× 45 cm2 in a plot size 
of 1.8×1.8 m2, which accommodated 16 plants plot-1. Foliar 
application of micronutrients viz. zinc, boron and molybdenum 
was given at 3 stages i.e. vegetative stage, prior to flowering 
and at seed set stage. Zinc, boron and molybdenum were 
applied as foliar application in the form of zinc sulphate, boric 
acid and sodium molybdate, respectively.

3.  Results and Discussion 

The results obtained from the present investigation have been 
discussed in the following sub heads.

3.1.  Growth attributes

Growth parameters like plant height at final harvest (54.60 
cm), number of leaves plant-1 (12.67) and leaf length (49.53) 
were significantly affected with the foliar spray of Zn @ 
5% and B @ 1% (T4) followed with spray of combination 
of all (T7). However, lowest was recorded in control (T8) 
i.e. 50.27, 10.00 and 45.22, respectively. The increase in 
leaf length with application of zinc is attributed due to 
increased plant metabolic activity in the early crop growth 
phase. Furthermore, boron also improves biosynthesis of 
endogenous hormones that are responsible for promoting 
of plant growth (Hansch and Mendel, 2009). The zinc and 
boron provided better growing condition at cellular level 
due to supply of adequate plant nutrients and ensures better 
chlorophyll formation, resulting in the increased leaves plant-1. 
The increase in plant height due to zinc and boron application 

is attributed to improved cell division and photosynthates. 
Zinc and boron are involved in enzyme systems as cofactors 
and capable of acting as electron carriers. Hence, improve 
oxidation-reduction in plant (Singh et al., 2003). The above 
results are in line with the findings of Alam et al. (2010) who 
reported improved growth characters in onion with the foliar 
application of zinc @ 3 kg ha-1 and boron @ 3 kg ha-1. 

The earliest bolting (113.43 days) was observed with the 
application of Zn @ 5% and B @ 1% (T4) which was statistically 
at par with B (T2) and Zn+B+Mo (T7). However, maximum 
time for bolting (118.30) was recorded in control (T8) (Table 
1). Induction of early flowering due to application of zinc 
and boron mainly ascribes to the process of plant regulators 
which have an influence on early flower initiation. This might 
be due to optimum level of zinc and boron which optimise 
C:N ratio (Geetharani et al., 2008). Improved level of carbon 
ensures reproductive growth. These results corroborate the 
findings that the days required to bolting decreased with the 
application of zinc and boron (Mishra et al., 1990).

3.2.  Seed yield attributes

The plant sprayed with Zn @ 5% and B @1% (T4) produced the 
highest number of umbels plant-1 (7.60), number of flowers 
umbel-1 (465), number of seeds umbel-1 (386.67), seed yield 
(222.67 g plot-1 and 618.52 kg ha-1) and 1000 seed weight 
(3.97 g) while lowest was recorded in control ie. (5.90, 379.67, 
286.67, 198, 550 and 3.03, respectively) (Table 2 and 3). The 
lowest ovule to seed ratio (7.21) obtained with the foliar spray 
of Zn @ 5% and B @ 1%. Whereas, the highest ovule to seed 
ratio (8.02) has observed in control (T8). 

Zinc and boron helps in sugar translocation due to which sugar 
is easily translocated to the apical region, which resulted 
in increased number of umbels plant-1 (Naga et al., 2013).
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These results are in conformity with Haque et al. (2014) who 
achieved increased number of umbels plant-1 with the foliar 
spray of zinc @ 12 kg ha-1 and boron @ 8 kg ha-1 in onion. 

The increase in number of flowers umbel-1 and number of 
seeds umbel-1 is attributed to the fact that zinc helps in protein 
synthesis and boron helps in arresting flower drop. The results 
are in agreement with the findings of Deepika (2015) who 
reported increased number of flowers with the application of 
zinc sulphate and borax in radish. Similar results for increased 
number of flowers umbel-1 and number of seeds umbel-1 
were observed in onion (Geetharani et al., 2008), tomato 
(Hamsaveni et al., 2003; Naga et al., 2013), chilli (Natesh et al., 
2005), cowpea (Kumar et al., 2009) and soyabean (Nagaraju 

and Kumar, 2010). Boron plays a greater role in nitrogen based 
synthesis and also involved in RNA metabolism due to which 
DNA repair and RNA synthesis will be hasten. Furthermore, 
zinc helps in protein synthesis which in turn increase seed 
yield (Hamsaveni et al., 2003).

Boron helps in improved seed set due to better sugar 
translocation to reproductive parts and zinc further 
complement by improving the protein synthesis. The results 
of present study are in conformity with the findings of Deepika 
(2015) who reported increased seed recovery with the foliar 
application of zinc sulphate and boric acid in radish. Similar 
results were also reported in cowpea (Kumar et al., 2009) 
and soyabean (Nagaraju and Kumar, 2010) with application 
of zinc and boron. The differences in seed weight are due to 
differences in the amounts of reserve substances in the seed.

4.  Conclusion

The agronomic bio-fortification has significant effects on 
growth, yield and quality of seed crop of onion. The present 
studies revealed that onion seed crop sprayed with zinc @ 
5% and boron @ 1% at vegetative stage, prior to flowering 
and at seed set stage resulted in better plant growth, yield 
contributing characters and seed yield.
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