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Abstract

GA, and NAA affect various aspects of plant physiology, mainly vegetative, flowering and quality attributes
including yield. A field experiment was carried out during 2020-21 at vegetable farm of CSKHPKY, Palampur,
Himachal Pradesh to evaluate the effects of foliar-applied plant growth regulators gibberellic acid (GA,) and
Naphthalene Acidic Acid (NAA) on tomato hybrid Palam Tomato Hybrid-1. Significant impact of GA, and
NAA at different concentrations was observed on yield and quality parameters of tomato. Among the different
treatments plant growth regulators GA, @75 ppm resulted maximum number of fruits per plant, fruit weight
and marketable yield per plant, marketable yield per m’ area, ascorbic acid content plant height and minimum

number of days to 50 % flowering.
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Out of the total vegetable production, solanaceous
group plays an important role. Among this group,
tomato is one of the important crops. It is a native of
tropical America (Peru) and belongs to the family
Solanaceae. Tomato (Solanum lycopersicum L., 2n =
24) is commercially important throughout the world
both for fresh fruit market and for the processed food
industries. It ranks 2" in importance after potato in
many countries. It is grown under wide range of
climates. The leaves are compound pinnatifid with
small leaflet Inflorescence is extra-axillaries cymes
with dichotomous or polychotomous branching. The
number of flowers per cluster varies from three to
several. The flowers are bright yellow and are
pentamerous, bisexual, regular, complete and
hypogynous. The quantity of nutrients absorbed by the
leaf during foliar application may be small; it is
compensated by a higher efficiency of uptake than
applying the same quantity of nutrients to the soil. The
growth regulators have been known to be one of the
quick means of increasing production. The dynamic
role of plant growth regulators in various
physiological and biochemical processes of tomato
plant is well known, which not only enables a rapid
change in the phenotype of the plant by accelerating
germination or growth but also helping in the

augmentation of the produce. Gibberellic acid is an
important growth regulator that may have many uses
to modify the growth and flowering contributing
characters of plant (Rafeekher er al. 2002). Plant
growth regulators are used widely to improve plant
performance. Gibberellic acid is one of those growth
regulators that have positive effect on plant growth
through the effect on cell division and elongation
(Batlang et al. 2006). NAA has been shown to greatly
increase the cellulose formation in plants when paired
with another phytohormone. NAA is commonly used
at relatively low concentration to elicit auxin type
responses in cell growth, cell division, fruit setting and
rooting (Sun and Hong 2010). The adventitious root
production was increased rapidly at lower NAA
concentration, while the number of roots was
decreased at higher concentration.

Materials and Methods

The present experiment was carried out under the
naturally ventilated polyhouse having 250 m’ areas at
the Research Farm of Department of Vegetable
Science and Floriculture, CSK Himachal Pradesh
Krishi Vishvavidyalaya, Palampur during the year
2020-21. (Table.1). The experiment was conducted in
a randomized block design with three replications
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having seventeen treatment combinations (two PGRs
with two concentrations on four growth stages of plant
& control). Sixteen tomato plants were planted at a
spacing of 70 x 30 cm in each treatment under the
protected environment. The variety used for the
experimentation was Palam Tomato Hybrid-1. Crop
was raised by following package of practice for tomato
production under protected environment. Spray
solutions of GA, and NAA were prepared at the
concentration of 50 and 75 ppm by dissolving 50 mg
and 75 mg of GA, & NAA in 20 ml ethanol,
respectively and then 1.0 litre volume was made with
distilled water prior to application of plant growth
regulators. These growth regulators were applied at
vegetative, flowering, fruiting and all of the three
stages of the plant in the afternoon. The recorded data
was analyzed following Gomez and Gomez (1984).

Result and Discussion

Tomato is a day neutral vegetable but requires
more number of sunny days to regulate flowering and
fruiting and growth regulators also plays important
role to get early crop (Fig.1). It is clear from data
presented in table 2 that when tomato crop was
sprayed with GA, @ 75ppm on vegetative, flowering
and fruiting stages was significantly early as compared
to control. This might be attributed to that GA,
application in tomato plants helped in synthesis of
protein including various enzymes which resulted the
increased rate of shoot elongation and photosynthetic
capacity leading to increased physiological activities
profuse flowering and chlorophyll content increased
with increased concentrations of GA, (Mostafa and
Saleh, 2006). Chaudhary et al. (2006) also found that
gibberellins induced cell division, cell elongation and
cell enlargement. Foliar application of GA, also
reduced days for first flowering in cherry tomato as
observed by Mehraj et al. (2014).

Number of fruits per cluster is an indication of
more yield per plant and is generally dependent on
better fruit set. Fruit setting in tomato is optimum, if
agro techniques are employed effectively. In the
present investigation number of fruits per plant were
also significantly higher with the foliar application of
GA, @ 75ppm on vegetative, flowering and fruiting
stages. The result revealed that GA, also increased the
number of flower cluster plant. (Ranjeet et al. 2014).

Applications of NAA and GA,; compounds causes
increased synthesis of cytokinin, auxins and transport
them to auxiliary buds that help boost transformation
from vegetative phase to reproductive phase (Kannan
etal.2009; Soodetal.2011).

Average fruit weight is the most important yield
contributing character which has a key role in the
acceptance of the produce for fresh market tomato. Itis
clear from the data that average fruit weight was
significantly higher when tomato crop was sprayed
with GA, @ 75ppm on vegetative, flowering and
fruiting stages and was at par with treatment where
NAA was applied @ 50 ppm on all the growing stages.
Minimum fruit weight was recorded in the treatment
where there was no application of growth regulators.
The increased weight of the fruits for the treatments
sprayed with GA, due to the fact that gibberellins
application increases membrane permeability (Aloni
et al. 1968; Ujjwal et al. 2018) that facilitate
absorption and utilization of mineral nutrients and
transport of assimilates which may result in higher
weight of fruits. Another reason could be the increased
individual fruit weight of tomato due to that the GA,
treated plants having maximum fruit length and
diameter, which are directly responsible for the higher
fruit weight.

The ultimate objective of the study was to have
maximum yield for better returns. Yield is responsible
for commercial viability of a variety and is one of the
important characters attaining highest consideration in
the entire research programme. Scrutiny of data
summarized in table 1 revealed that the significantly
higher tomato fruit yield per plant as well as per square
meter area was recorded with the application of GA, @
75ppm on vegetative, flowering and fruiting stages.
This might be due to the fact that it helps in controlling
the pre harvest fruit drop which is a major problem and
also increases fruit setting percentage, fruit yield and
extend shelf life and could be a suitable reason for
highest marketable yield per plant and per meter
square area. GA, also plays an important role in cell
division and elongation which ultimately have
positive effect on plant growth.

The shape of fruit is an important trait of any
vegetable crop which are predominantly determined
by genetic character, but can be greatly influenced by
different agricultural production practices viz., plant
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Fig. 1. Mean weekly meteorological data during the cropping season inside the polyhouse

Table 1. Details of the treatments

Growth regulator Dose No of Plot Different stages of plant
GA, 50ppm 1 Vegetative
2 Flowering
3 Fruiting
4 All above three
75ppm 5 Vegetative
6 Flowering
7 Fruiting
8 All above three
NAA S0ppm 9 Vegetative
10 Flowering
11 Fruiting
12 All above three
75ppm 13 Vegetative
14 Flowering
15 Fruiting
16 All above three

—
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Control (Without any treatment) - No treatment
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growth regulators at different crop growth stages . In
the present study the shape of'the fruits is desirable (but
depends on plant growth regulators spray at various
growth stages. Here in our study the design is
Randomized complete block (factorial) design, so the
character is non-significant in the particular treatment
when tomato crop was sprayed with GA, @ 75ppm on
vegetative, flowering and fruiting stages. Similarly, is
the case with pericarp thickness. This might due to the
fact that foliar spraying of PGRs and antioxidants was
effectual as it might be contributed to more supply and
accumulation of food materials in plants and its
efficient mobility in plants resulting in increased
growth stimulation, ultimately helped in earlier flower
initiation, increased fruit set, rapid fruit development,
fruit number, fruit length, fruit diameter and weight of
fruits which all together enhanced fruit shape index
andyield.

Total soluble solids of tomato were observed to be
increased after treatment with GA, and NAA. Data
presented in mean table 1 depicts that TSS was also
highest in the treatment having GA, @ 75ppm on
vegetative, flowering and fruiting stages. Ascorbic
acid content (Vitamin C) is one of the major quality
components in tomato as it improves the nutritional
value of fruit. Ascorbic acid content varied
significantly and application of growth regulators GA,
@ 75 ppm produced maximum ascorbic acid and was
significantly at par with treatment T,, T ,, T, & T,

(Table 2). The augment of ascorbic acid with GA,
treatment might be either due to encouragement of
biosynthesis of ascorbic acid or protection of
synthesized ascorbic acid from oxidation through the
enzyme ascorbic acid oxidise and gibberellins may
promote the activity of acid invertase which causing an
increase in hexose level in plant tissue.

Height of the plant is one of the important factor
determining yield and harvest duration especially in
plants with indeterminate type of growth habit under
the protected structures. Taller plants are considered to
be more desirable because they lead to more number of
branches which ultimately bear more number of fruits
and result in increased productivity. Data revealed that
when NAA @ 50 ppm sprayed at vegetative stage)
recorded maximum plant height which was
significantly superior from all the other treatments.
This might be due to the influence of plant growth
regulators on the expansion and enlargement of
meristematic cells. PGRs promote vegetative growth
by active cell division and elongation especially in the
apical portion of the plants.

From the present experiment, it has been
concluded that tomato plants sprayed with GA, @ 75
ppm at vegetative, flowering and fruiting and stage
recorded maximum marketable yield and its
contributing characters.

Conflict of interest: The authors declare that there is
no conflict of interest in this research paper.
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