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Introduction

Vegetable is the most important component of a balanced
human diet and act as a protective food. Tomato is one
of the most popular and widely grown vegetables in the
world and India (Pal et al., 2023). Tomato is a day-neutral
crop but requires more sunny days for its flowering and
fruiting. Several factors affect the growth and yield of crops.
Besides genetic and environmental interaction, nutrition
and agronomic practices also play a significant role in yield
maximization nowadays. Sustainable agricultural scenarios
and the interaction of plant nutrient systems in the form
of organic, inorganic and biological components create
attention (Singh et al., 2013; Singh et al., 2015). Plant growth
substances are essential for the growth and development of
tomatoes. It plays an important role in flowering, fruit set,
ripening and physiochemical changes during the storage
of tomato. The use of GA, and NAA in tomatoes is well-
established. Therefore, studies on the morphological and
yield parameters of tomatoes as affected by GA, and NAA
may lead to a finding that could be practically good and
remunerative to the farmers (Rodrigues et al., 2001). The use
of plant growth regulators has improved the production
of tomatoes including other vegetables, concerning good
plant growth and quality. However, little is known about
the relationship between the regulation of hormones on
fruit number occurrence and the yield of tomatoes. In the
present study, gibberellic acid3 (GA) and naphthalene acetic
acid (NAA) were used to regulate plant growth, and fruit
number and fruit yield of different treatments. The object of
this study was to determine the effect of external hormones
on the growth and yield of tomato fruits.

An experiment was carried out at the Experimental
Farm of Horticulture Research, Department of Horticulture,
Udai Pratap Autonomous College, Varanasi, UP during the
winter season of 2016-2017. The sources of tomato seeds for
Kashi Vishesh (H1) and Kashi Anupam (H2) were obtained
from ICAR-Indian Institute of Vegetable Research, Varanasi.
Two different plant growth regulators with four different
concentrations each and control were used as treatments,
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viz,, T,= Control (No application of plant growth regulator
and micronutrients), T,= GA, @ 20 ppm, T,= GA, @ 40 ppm,
T,=GA,@ 60 ppm, T,=GA,@ 80 ppm, T, = NAA @ 25 ppm,
T,=NAA@ 50 ppm, T,=NAA @75 ppm,and T,=NAA @ 100
ppm in the study. The size of the experimental plot was 4.3
m X 3.0 m. Data were collected from ten randomly selected
plants for each plot; viz., plant height, number of branches/
plant, fruit set percent, number of fruit/plant, average
fruit weight, fruit length, fruit width, pericarp thickness
and fruit yield/hectare. The values of all characters in the
study were subjected to statistical analysis of variance. The
determination of the difference between the treatment
mean at 0.05 levels of probability was done. A critical
difference (CD) at 5% was worked out for the interpretation
of the results (Panse & Sukhatame, 1985).

Plant growth parameters, i.e., plant height and number
of branches/plant were significantly different in varieties
(Table 1). Plant growth regulators like GA, and NAA showed
promising results concerning the growth and yield of
the crop. The response of PGR varies with the species of
plant, type of chemical and its concentration. These plant
growth regulators induce various physiological impacts.
Plant height was increased due to GA, @ 80ppm at every
successive stage of plant growth. The maximum plant
height was found to be 85.5 cm (H1) and 74.80 cm (H2) at
60 DAT with T, treatments (GA, 80 ppm). The level of NAA
application brought about a significant increase in plant
height at all stages of growth. The increasing level of NAA
significantly increased the height of plant at 15, 30,45 and 60
days of transplanting. At all these stages of plant growth, the
maximum plant height, i.e., 82.5 cm (H1) and 70.80 cm (H2)
was recorded under the supply of 100 ppm NAA. In contrast,
the lowest plant height was recorded in absolute control.
The dataindicated that the plant height increased at higher

concentrations of growth-regulating substances (Rai et al.,
2006; Naeem et al., 2006). GA, proved to be beneficial and
increased the number of branches/plant significantly over
control. The data recorded after 30, 45 and 60 DAT showed
significantimprovement due to GA,. The maximum number
of branches/plant (8.20-H1 and 7.80-H2) was found at 80
ppm GA, concentration after 60 DAS, whereas it was only
(4.90- H1 and 4.70- H2) cm in control. As far as the effect of
NAA application was concerned, it is quite obvious from
the data that with the increasing levels of NAA there was
a significant increase in the number of branches/plant up
to a level of 100 ppm NAA. The number of branches per
plant at 100 ppm NAA was as high as (7.9) but without the
application of NAA the number of branches/plant fell to a
level of 4.9. Number of branches was not influenced by the
growth regulatory substances (Balaguera Lolez, 2009). In
the present experiment, the significant effect of GA, and
NAA on plant height and number of branches was recorded.
This might be due to a rapid increase in cell division and cell
elongation in the meristematic region.

Endogenous hormones largely govern the flowering and
fruiting processes. The result clearly shows that fruiting
and yield parameters such as percent fruit set, number of
fruit/plant, average fruit weight, fruit length, fruit width,
number of locules/fruit, pericarp thickness, and fruit yield/
ha increased with the application ofGA3 and NAA (Table 2).
A perusal of the data indicates that the application of plant
growth regulators significantly influenced the percent fruit
set/plant. The maximum percent of fruit set was recorded
with the treatment i.e. T, GA, @ 80 ppm (51.8%-H1 and
48.60%- H2), which was at par with T, NAA @ 100 ppm
(49.3%-H1 and 45.20%-H2) In contrast, the minimum percent
of fruit set/plant was recorded under control (30.8%-H1 and
26.20%- H2). Thus, the application of GA, and NAA spray at

Table 1: Plant growth attributes of tomato varieties affected by GA, and NAA

Plant height (cm) Number of branches/plant
Treatment 15 DAT 30 DAT 45 DAT 60 DAT 30 DAT 45 DAT 60 DAT

H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2
T1 1800 1680 2360 2220 2960 2620 5640 41.00 1.50 1.40 2.60 2.30 4.90 4.70
T2 2340 21.00 3120 2740 3740 3620 6280 5340 1.80 1.60 3.20 3.00 5.40 5.10
T3 2660 2220 3500 3120 4780 4470 6540 56.10 220 2.10 3.90 3.60 6.90 6.50
T4 3460 29.60 4200 3620 5040 3940 76.00 66.60 3.00 2.80 4.40 4.20 7.60 7.30
T5 3830 3540 5020 42,00 5830 5190 8550 7480 3.90 3.70 5.00 4.60 8.20 7.80
T6 2140 2020 2880 2560 3740 33.10 6040 4820 1.60 1.30 2.70 2.50 5.20 4.80
T7 26,00 2580 3060 2740 48.00 3450 6480 5170 220 1.90 3.60 3.30 6.50 6.20
T8 3280 3060 44.00 3680 5450 4760 7430 6270 290 2.60 4.20 4.00 7.30 7.00
T9 3740 3140 4620 4080 5750 5180 8250 7080 3.50 3.10 4.90 4.50 7.90 7.50
CD at 5% 1.40 142 1.47 1.40 144 1.38 0.61 0.32 0.69 0.22 0.10 0.07 0.31 0.54

H1: Kashi Vishesh, H2: Kashi Anupam
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different concentrations showed a significant difference in
3 § § E 5 § g E 5 E < increasing the percent of fruit set/plant over control. The
fw TR FT QLI e percent fruit set increased with the application of GA, and
3 NAA. It is due to the fact that the application of GA, and
> § E E § § § E E 3 o NAA causes the flowers and fruit to drop and ultimately
g8 ¥ T $ 2 I LA increase the percent of fruit set (Rodrigues et al., 2001).
The application of GA, and NAA significantly increased the
g ¢ - 6 © — ® ~ m ~ number of fruits/plant. The increasing number of fruits/plant
ff: A et - S - St Bt - R = by GA, and NAA treatments might be due to the rapid and
'ﬁ better nutrient translocation from roots to apical parts of
S~ o oo NG o< oo ow o the plant (Bhosle et al., 2002).
sElzl2 2 g 3T QL e g The size and weight of fruit is also important aspects
as these fruit characteristics are useful for yield as well as
3 consumer acceptability. Plant growth regulators significantly
E Q E E § 3 E § E 5 E § increased the average fruit weight, length of fruitand width
“§ of fruit like GA,and NAA. It is due to the application of NAA
é and GA, which causes stimulation of fruit growth that results
3 |z 5 ff § § E E f’rr E § § in increased fruit weight, fruit length and fruit width (Ayub
& Rezende, 2010). The number of locules/fruit and pericarp
thickness increased with an increase in the concentration of
S N 3 § § § é § 5 = E § GA, and NAA, causing an increased supply of photosynthetic
S materials and its mobilization efficiently in plants, giving
S rise to an increase in a number of locules/fruit and pericarp
5128 2328827 3 m thickness of fruit (Bhosle et al., 2002). The fruit yield/hectare
R Bl AU U S significantly increased with the application of NAA and GA,
as compared to the control. The increase in concentration of
E NS 8 2 38 38 I 2 GA, and NAA resulted in increasing fruit yield. The possible
£ [T|¥ ¥ 90 ¥ ¥ b0 S reason for the increase in fruit yield/hectare is due to an
§ increase in the number of fruits/plant, average fruit weight
5| _|g g 9 ¥ g g Y ¥ I Q and fruit yield/plant (Soha et al., 2009).
E|T|¥ v 1w 6 0 ¥ oo oo In conclusion, the variety Kashi Vishesh produced
= higher values of most of the growth and yield attributing
-§ 9 © E § 3 2 E § 8 characters and resulted in significantly higher fruit yield
= el BN R s N~ = B o L than that of Kashi Anupam. The foliar application of GA,
< § o o o . o o (80 ppm) ft?lloweo! by NAA (100 ppm) shqwed plant growth
z s 2 2 g IS g IS e and fruit yield traits of tomato. Thus, this study showed a
S|I2S|T|8 84 8 >y o o a2 combination of GA, (80 ppm) and NAA (100 ppm) in the
ém variety Kashi Vishesh was found to be the best with respect
F 2 28239282 38 9 a to plant growth and fruit yield.
gl g |¥=rRadRxegR A2
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