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Effect of plant bio-regulatorson thegrowth, yield
and physico- chemica characteristics of onion
(Allium cepa L.)

B SANJAY KUMAR?, SUTANU MAJI AND KAMAL RAM MEENA!

ABSTRACT : Thisexperiment was held to study about the efficacy of concentration of plant
bio regul ators on vegetative growth, yield and quality characters of onion cv. NHRDF-RED-2
under Lucknow subtropical condition having dry climate and high pH soil (8.2). The experiment
comprised of 13 treatments[Control (water spray), GA, @ 50, 100 ppm, 150 ppm; NAA @ 50
ppm, 100 ppm, 150 ppm and combination of GA, and NAA] laid out in the Randomized Block
Design with three replications. The observations revealed that the application of T, [GA, @
100 ppm + NAA @ 100 ppm] was better for improvement of growthi.e. plant height (76.50 cm),
number of leaves(8.27), length of leaves (60.60) and basal diameter (2.05 cm) at 90 DAT. Italso
recorded thehhighest bulb yield (60.34 t/ha), freshweight (90.51 g), dry weight (10.89 g), diameter
(6.87 and 6.87 cm equatoria and polar, respectively) of onion bulb. Similarly, chemical properties
like TSS(12.03° B) and pH (6.99) wasfound better under treatment T,, (GA, @ 100 ppm + NAA
@ 100 ppm) followed by T, (GA, @ 50 ppm + NAA @ 150 ppm). Thus, the study suggested that
combined application of bio regulators (GA, @ 100 ppm + NAA @ 100 ppm) may be followed to
get better growth, yield and quality of onion cv. NHRDF-RED-2 under drier subtropical climate.
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nion (Allium cepa L.) is one of the most
Ocommerci al bulbous vegetables which is

originatedin Central Asiaand belongsto family
Alliaceae. Thetotal areaof onionin Indiawas 834 mha
and production 13565 mt in year 2008-09 and i ncreased
t0 958-68 mhaareaand 16308.99 mt in production during
2012-13 (Anonymous, 2014). Onion is used in form of
vegetable aswell as salad although it has medicina and
preservative value. Fresh leaf and compact stemisedible
part whereas green and spring onion are eaten as
immature bulb and green foliage (Adamicki, 1998). Itis
highly adaptabl e because of itsvolatileflavors(containing
sulfur) released during tissue disruption (Abbey and

Joyee, 2004). Thisgreen onionisnutritively rich containing
87.6 per cent moisture, 0.9 per cent protein, 0.2 per cent
fat, 8.9 per cent carbohydrates, 41 kcal energy, and 0.05
per cent mg. 922 1U vit. A. Matured bulb of 100 g onion
contain 86.69 g moisture, 1.2 g protein, 0.1 gfat, 11.1g
carbohydrate, 50 kcal energy, 47 mg calcium, 50 mg, 0.7
giron, 0.08 mg thiamine 0.01 mg riboflavin and 11 mg
vit. C (Fageria et al., 2006). Now-a-day, the main
problem of onion ishigh priceinthe market. Increasein
production can minimizethisproblem littlebit. For this,
the present experiment has been conducted to see the
effect of plant bio regulatorstoincrease the production.
We know that among the bio regulators GA , and NAA
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increasetherate of photosynthesis, enlargement of cells
and elongation of cells, so it can regulate the production
and quality valueof onion bulbs. GA, issynthesized from
geranyl diphosphate is a multibenzyme pathway that is
subj ect to complex regulation (Ouzounidouet al ., 2008;
Yamaguchi, 2008 and Yu et al., 2009). GA, level is
influenced by other hormones such as ethylene (Santner
et al., 2009). By modulation of lipids, perodoxidation
through maintaining high level of such cellular scavengers
assod and catal aseinhibits senescence by GA,, (Dhindsa
et al., 1982). It is reported that ethephon decreased
photosynthesis by increasing ethylene levels (Davies,
1995). NAA spraying issignificantly superior inthe case
of length of flower per plant, number of seed per umbel
etc. in onion and which showed that effect of different
concentration of plant growth regulators (PGRs) on onion
production (Salah and Abd,1989). Therefore, this
experiment was aimed to study efficacy of different
concentrations of NAA and GA, on growth, yield and
quality characteristics of onion bulb grown under dry
climate and high pH soil of Lucknow.

RESEARCH METHODS

The presented experiment was conducted at
Horticulture Research Farm, Department of Applied
Plant Science (Horticulture), Babasaheb Bhimrao
Ambedkar University, L ucknow- 226025, Uttar Pradesh
during the period from October 2013 to May 2014. The
experimental sitewaslocated at 26°50' N |atitude, 80°52'
E longitudesand at alleviation of 111 meter above mean
sealevel. Bulbs of onion (AlliumcepaL.) cv. NHRDF-
RED-2 was obtained from National Horticulture
Research Devel opment Foundation (NHRDF), Kanpur.
The field study was estimated with 13 treatments i.e.
GA, (50, 100 and 150 ppm), NAA (50, 100 and 150 ppm)
and their combinations to each other in different
concentrations were replicated three times following
Randomized Block Design. In this experiment the
treatment combinations were as follow- T - control
(water spray), T,- Gibberellic acid (GA,) @ 50 ppm,
T,- Gibberellic acid (GA,) @ 100 ppm, T_- Gibberellic
acid (GA,) @ 150 ppm, T,- Naphthalene acetic acid
(NAA) @ 50 ppm, T.- Naphthalene acetic acid (NAA)
@ 100 ppm, T .- Naphthalene acetic acid (NAA) @ 150
ppm, T_- Gibberellicacid (GA ;) @ 50 ppm + naphthalene
aceticacid (NAA) @ S0 ppm, T,- Gibberellicacid (GA,)
@ 50 ppm + naphthalene acetic acid (NAA) @ 100
ppm, T,- Gibberellicacid (GA,) @ 50 ppm +naphthalene

acetic acid (NAA) @ 150 ppm, T, - Gibberellic acid
(GA,) @ 150 ppm + naphthalene acetic acid (NAA) @
150 ppm, T,,- Gibberellic acid (GA,) @ 100 ppm +
naphthalene acetic acid (NAA) @ 100 ppm and T -
Gibberellicacid (GA,) @ 100 ppm + naphthal ene acetic
acid (NAA) @ 150 ppm. Onion seedlingswereraisedin
anursery and transplanted at the spacing of 10 x 15 cm
accommodating 36 plants per plot and alight irrigation
was given just after transplanting to maintain the soil
moisture and better condition of onion seedlings. The
plant bio regulatorsviz., NAA and GA, were appliedin
the form of foliar spray at 30, 45 and 60 days after
transplanting. GA, and NAA solutions were prepared
by dissolving required amount of bio regulatorsin 1 (N)
NaOH and pH was adjusted. In the whole experiment
observations were recorded at regular intervals from 5
randomly selected plants in each replication and
treatments on vegetative growth and yield parameters.
The quality attributes of onionviz., TSS, ascorbic acid,
pH and moisture percentage were studied after
harvesting of bulb. The bulbs of onion weredried at 65-
70°C for 72 hrsto calculate the biomass and moisture
content. All quality analysis of onion bulbs which are
related to this experiment were analyzed in the laboratory
of the department. The observed data were statistically
analyzed using analysis of variance as formulated at 5
per cent level of significance (Panse and Sukhatme,
1985).

RESEARCH FINDINGS AND DISCUSSION

Thefindings of the present study aswell asrelevant
discussion have been presented under following heads:

Effect of plant bio regulators on vegetative growth
of onion :

Table 1 clearly showed that vegetative growth viz.,
plant height, number of leaves, maximum length of leaves
and basal diameter of onion wereimproved by spraying
at plant bio regulators. It was noted that plant height
was maximum at all stages (46.47, 71.37 and 76.50 cm
at 30, 60 and 90 DAT, respectively) under T,, (GA, @
100 ppm and NAA @ 100 ppm). Similarly, the number
of leaveswasalsoincreased by T,, however, the change
in number of leaves was statistically at par (Non-
significant at 30 and 90 DAT). It was observed that the
length of leaves was significantly varied at early (30
DAT) and late (90 DAT) period of 60 DAT. However, in
all stages T, recorded the maximum length of leaves
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(36.97, 59.87 and 60.60 cm at 30, 60 and 90 DAT,
respectively). Thedata presented in Table 1 showed that
the basal diameter was increased by application of GA
@ 100 ppm + NAA @ 100 ppm followed by T, ( GA,
@ 50 ppm + NAA @ 150 ppm). It was also observed
that thebasal diameter did not improved significantly at
90 DAT. The improvement in vegetative growth with

3

the application of bioregulatorsparticularly foliar spray
of GA, @ 100 ppm + NAA @ 100 ppm might be dueto
the positive effect of bio regulators on enhancement of
growth and apical dominance. The bioregulators are
efficiently involve in enhancing metabolic activity
specially photosynthetic activity, efficient assimilation of
photosynthates which results rapid cell division and

Table 1: Effect of PGRs on growth parameters of onion

Plant height (cm) Number of leaves Length of leaves (cm) Basal diameter (cm)

Treatments 30 60 90 30 60 90 30 60 90 30 60 90

DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT
To 35.07 63.37 69.97 4.40 5.00 7.14 33.07 53.43 53.80 091 1.32 184
T1 35.73 61.67 70.10 453 5.07 7.40 29.83 51.13 52.46 0.83 1.40 1.85
T, 32.97 64.70 64.75 420 5.47 7.43 34.23 54.24 54.73 0.91 157 187
Ts 35.10 57.97 64.43 4.60 5.44 7.00 32.73 48.13 49.09 0.84 1.44 181
T 34.83 56.37 60.63 453 5.07 7.34 31.20 44.30 45.35 0.81 138 1.82
Ts 36.83 61.33 70.87 4.40 5.25 7.27 33.33 47.30 47.83 0.76 1.40 1.80
Te 38.50 65.63 7110 4.26 5.07 7.60 34.23 54.83 55.63 0.83 144 1.88
T7 40.00 68.87 7347 4.60 5.44 7.67 34.90 56.17 57.06 0.93 1.56 1.89
Ts 39.53 69.23 74.30 4.66 5.67 7.68 35.37 57.30 58.03 0.95 1.66 1.90
To 40.07 69.43 75.07 4.80 593 7.87 36.03 58.80 59.20 1.05 171 193
T 37.07 60.93 66.53 4.26 5.20 7.39 33.63 49.93 50.77 0.83 1.56 1.86
Tu 46.47 7137 76.50 5.35 6.26 8.27 36.97 59.87 60.60 112 1.84 2.05
T 36.27 58.50 66.63 453 494 7.60 33.77 46.67 51.13 0.84 141 184
SE+ 1.508 125 167 0.355 0.360 2312 1.530 9.291 2.161 0.30 0.077 3.10
C.D.(P=0.05) 2.18 321 3.98 NS 0.74 NS 3.16 NS 5.232 0.06 0.16 NS

NS= Non-significant

Table 2: Effect of PBRs on the yield and quality parameters of onion

N L v e R I T
bulb (cm) (cm) Fresh Dry Kg/plot t/ha Bulb
To 5.37 5.37 6.00 58.31 6.4 2.10 3887 893 8.01 6.13 88.99
T. 5.82 5.82 5.70 63.18 8.94 2.27 4212 9.02 8.33 6.43 85.86
T, 5.64 5.64 5.60 7311 8.90 2.63 48.74  9.03 9.39 5.80 87.82
Ts 5.90 5.90 5.97 65.00 7.85 2.34 43.33 8.72 8.37 6.27 91.29
Ta 5.90 5.90 5.61 67.67 8.94 244 4511 870 9.20 6.57 86.79
Ts 6.35 6.35 6.23 70.87 8.61 255 47.24 8.83 8.77 6.81 87.84
Te 5.96 5.96 6.03 74.98 8.96 2.70 4999 9.80 9.03 6.30 88.05
T, 6.13 6.13 6.00 84.22 8.42 3.03 56.15 9.70 10.26 6.37 90.01
Ts 6.57 6.57 6.74 85.53 8.91 3.08 57.02 1040 10.09 6.67 89.58
To 6.19 6.19 6.07 90.36 9.47 3.25 60.24 1090  11.07 6.80 89.52
T 6.27 6.27 6.09 66.16 6.43 2.38 4410 859 9.30 6.90 90.29
Tu 6.87 6.87 6.97 90.51 10.89 3.26 60.34 1203 11.80 6.99 87.97
T 5.90 5.90 5.97 63.49 9.48 2.29 42.33 9.00 9.36 6.77 85.08
SEt 0.401 0.401 0.562 2917 0.476 0.191 2191 0.501 0.491 0.409 54
C.D. (P=0.05) NS NS NS 8.912 0.98 0.51 5.92 1.23 1.15 NS NS

NS= Non-significant
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enlargement in growing portion of the plant. The present
result corroborates with the finding recorded maximum
vegetative growth of garlic cv. YAMUNA SAFED 4 (G-
323) with the application of GA, @ 50 ppm in terms of
plant height, basal girth, number of leaves etc. as also
found by Singhet al. (2014) and similarly in some fruit
crops aso as reported by some workers (Kumawat et
al., 2014; Rajwar et al., 2007; Sen et al., 1990 and Maji,
2010).

Effect of plant bioregulatorson bulb yield of onion:

Table 2 represented the bulb yield of onion as
influenced by different bio regulatorstreatments. The
data showed that the average fresh weight of individual
bulb was greatly influenced by all the treatments over
control. Among the treatments, T,, and T, produced
onion bulb having maximum fresh weight of 90.51 g
and 90.36 g, respectively and were found statistically
at par. Similarly, the dry matter or biomass content
was also the highest under treatment T, followed by
T,. Similar tendency was also observed in case of
bulbyield (3.26 kg/plot, 60.34 t/ha) under T, . Increase
inbulbyieldwith GA, application might be dueto the
fact that GA, initiate the physiological process and
permeability of cell to produce more food for reserve
(Das et al., 2006).

Effect of plant bio regulators on physico-chemical
characteristics of onion :

It was very interesting to see that the physical
characters of onion bulb did not vary significantly.
However, equatorial diameter of bulb was found
maximum under T, followed by T, whereas

longitudinal length of bulb was measured under similar
treatments. Similarly, no variability was observed in
terms of number of scales per bulb due to application
of variousbio regulators over control. But, maximum
number of scales (6.97) per bulb was counted under
treatment T, (Table 2).

In quality characteristics TSS was greatly
influenced by the bio-regulator application among the
various bio-regulators studied T, (GA, @ 100 ppm +
NAA @ 100 ppm) showed the highest TSS (12.03
°B) significantly. The bio-regulators have some
positive effect on quality of onion bulb which was
reported earlier by Pundir and Yadav (2001) in tomato
fruit, Mishraet al. (2012) inlitchi; Singh et al. (2012)
in papaya and Magji et al. (2015) in guava. They all
believed that bio-regulators play asignificant rolein
conversion of sugars and moisture loss and also on
oxidation-reduction phenomenon of organic acids
which ultimately determine the quality of onion.
Likewise, the ascorbic acid content in bulb was also
improved by with application of GA, @ 100 ppm +
NAA @ 100 ppminT, followed by T. Although, the
pH of various bulbsimproved by application of various
bio-regulators but, it was non-significant. Similarly,
moi sture content in bulb did not improved significantly
dueto various bio-regulators. Fig. 1 to 4 al so showed
the relation of various parameters of which Fig. 1
clearly showed that fresh weight was positively
correlated with basal diameter of pseudostem whereas,
basal diameter and bulb diameter were not so
correlated (Fig. 2). Regarding the quality parameters,
TSS and ascorbic acid content both were positively
influenced by the bulb fresh weight (Fig. 3 and 4).
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Fig. 1:

Relation between bulb weight and basal diameter
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Fig. 2: Relation among the basal diameter and bulb diameter
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Fig. 3:

Positive relation between TSS and bulb weight

Conclusion :

The experiment showed that application of bio-
regul ators had better i nfluence on vegetative growth, yield
and quality of onion bulb grown under Lucknow condition.
It may be concluded from the investigation that among
the treatments under study, foliar application of GA, @
100 ppm in combination with NAA @ 100 ppm (T,,)
was better for improvement of growth, yield and quality
of onion bulb cv. NHRDF-RED-2 grown under Lucknow
subtropical area.

REFERENCES

Abbey, L. and Joyee, D.C. (2004). Water deficit stressand soil
type effects on spring onion growth., J. Veg. Crop Prod., 10:
5-18.

Adamicki, F. (1998). Effect of controlled atmosphere on
storage and quality of onion. Int. Hort. longes, Brussels,
Belgium, 25 (1) : 365.

Anonymous (2014). NHB Database 2014.

Das,B.C.,M4ji, S, Singha, S,, Dutta, P. and Dhua, R.S. (2006).
Growth regulators in controlling fruit drop of rose apple
(Syzygium jambos L. Aston) grown in West Bengal.
Proceedings of the National Symposium on Production,
Utilization and Export of Underutilized Fruitswith Commercial
Potentialities. 22-24 November, 2006. pp. 168-173.

Davies, P.J. (1995). The plant hormones: Their nature,
occurrence, and functions. In Plant Hormones: Physiology,
Biochemistry and Molecular Biology, P.J. Davies, ed., Kluwer,
Boston, pp. 13-38.

Dhindsa, R.S., Plumb-Dhindsa, P.L. and Reid, D.M. (1982).
Leaf senescence and lipid peroxidation: Effects of some
phytohormones, and scavengers of free radicals and
singletoxygen. Physiologia Plantarum, 56: 453-457.

—= Acorbic acid —+—Weight of bulb (g)
(mg/100g) 100

90
80

14

12

10 q/’:\\r . - 70
% 8 e = 60 %
o 50 —
8 6 <]
S 40 z
2 8
< 4 30 =

20
10

| -0
T L LT T T T, T T T, T, T,
Treatments

Fig. 4 : Relation between bulb weight and ascorbic acid content

Fageria, M.S,, Choudhary, B.R. and Dhaka, R.S. (2006).
Vegetable crops production technology, Vol. 11, Kalyani
Publisher, New Delhi, pp. 223-227.

Kumawat, R.,Maji, S., Govind and M eena, D.C. (2014). Studies
on seed germination and seedling growth of papaya (Carica
papaya L.) cv. Coorg Honey Dew asinfluenced by mediaand
chemicals. J. Crop Weed., 10 (2) : 281-286.

Maji, S. (2010). Studies on organic nutrition, intercropping
and crop regulation in guava (Psidium guajava L.) cv. L-49.
Ph. D. Thesis, Bidhan Chandra Krishi Viswavidyalaya, W.B.
(INDIA).

Maji, S., Das, B.C. and Sarkar, S. K. (2015). Efficacy of some
chemicals on crop regulation of Sardar guava. <ci. Hort., 188
1 66-70.

Mishra, D.S., Kumar, P.and Kumar, R. (2012). Effect of GA,
and BA on fruit weight, quality and ripening of “Rose Scented”
litchi. Hort flora. Res. oectrum, 1(1): 80-82.

Ouzounidou, G., Papadopoulou, P., Giannakoula, A. and llias,
I. (2008). Plant growth regulatorstreatments modul ate growth,
physiology and quality characteristics of Cucumis melo L.
plants. Pakistan J. Bot., 40: 1185-1193.

Panse, V.G. and Sukhatme, P.V. (1985). Satistical methods
for agricultural workers. 4" Ed., ICAR, New Delhi, India. 347.

Pundir, J.P.S. and Yadav, P.K. (2001). Noteon effect of GA,,
NAA and 2,4-D on growth yield and quality of tomato var-
panjabchhuhara. Curr. Agric., 25 (1/2): 137-138.

Rajwar, D.K., Shanker, R., Singh, SK. and Bhagat, B.K.
(2007). Seed germination and seed ling growth of wild Ber
(ZizyphusrotundifoliaL.), J. Res., Birsa Agric. Univ., 19: 107-
109.

Salah, M .M .S.andAbd, D.J. (1989). Effect of gibberdllicacid
and naphthalene acetic acid on growth, yield and quality of
onion. Dirsat., 16: 39-51

Asian J. Hort., 12(1) June, 2017 : 121-126@ Hind Agricultural Research and Training Institute



SANJAY KUMAR, SUTANU MAJI AND KAMAL RAM MEENA

Santner, A., LIA colderon-Villalobusand Estelle, M . (2009).
Plant hormones are versatile chemical regulation of plant
growth. Nature Chemi Biol., 5: 301-307.

Sen, SK., Hore, J.K. and Bandyopadhyay, A. (1990). Pre-sowing
seed treatment and its role on germination, seedling growth
and longevity of papaya. OrissaJ. Agric. Res., 2 (3-4): 160-164.

Singh, H.D.,M4ji, S. and Kumar, S. (2014). Influence of plant
bio-regulators on growth and yield of garlic (Allium sativum
L.). Internat. J. Agric. Sci., 10(2): 546-549.

* % % % % Of EXC

Singh, P., Kumar, S. and M gji, S. (2012). Effect of ethrel on
post-harvest changes in papaya fruits (Carica papaya L.).
Hort. Flora Res. Spectrum., 1(3): 225-230.

Yamaguchi, S. (2008). Gibbrdinsmetabolismanditsregul ation.
Ann. Rev. Plant Biol., 59 : 225-251.

Yu,K.,Wei,J.,Ma, Q., Yu,D.and Li.J. (2009). Senescence of
aerial parts is impeded by exogenous Gibbrelic acid in
herbaceous perennial. Paris polyphylla. J. Plant Physiol, 166:
819-830.

th

Year
ence % * * * *

Asian J. Hort., 12(1) June, 2017 : 121-126@ Hind Agricultural Research and Training Institute



