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ABSTRACT

The present experiment entitled “Impact of plant growth regulators on growth and yield of tomato (Solanum
lycopersicum L.) under eastern Uttar Pradesh conditions. cv Kashi Vishesh” was conducted in 2024-2025 at
the horticulture farm in faculty of agriculture, Udai Pratap Autonomous College, Varanasi (U.P.) to study
about the effects of plant growth regulators GA3 and NAA at different quantity to examine their effects on
tomato plants growth and yield. The treatments used in different concentration of GA3, NAA and their
combinations at 10, 20 ppm GA3, 15, 25 ppm NAA, GA3@10ppm + NAA@25ppm, GA3@20ppm +
NAA@35ppm, and control. The results shows significant increase in average height of plant (cm), number
of branches per plant, days to 50% flowering, number of cluster per plant, number of leaves per plant, days
to first fruit picking, number of fruits per plant, fruit length (cm), fruit weight(g), fruit diameter (cm), fruit
yield (kg/plant), fruit yield (kg/plot), fruit Yield (Q/ha). Maximum yield was recorded under
GA3@20ppm+NAA@35ppm, followed by GA3@10ppm+NAA@25ppm. These results show that plant growth
regulators play a vital role in enhancing the productivity of tomato.
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Introduction

lt is one of the most important nationally as well as
globally solanaceous vegetable crops cultivated
worldwide botanically known as Solanum
lycopersicum L. (2n = 2x = 24), because to its in-
creased productivity, adaptability, and suitability
for a variety of uses in the fresh and processed food
industries. It is also Known as the Poor Man’s Or-
ange in India, the ‘Love Apple’ is a crop that is in-

digenous to Central and South America (Vavilov,
1951) and is grown in kitchen gardens (Kumar et al.,
2013; Dhyani et al., 2018). Growing temperatures
range between 21 °C and 28 °C during the day and
15 °C to 20 °C at night are ideal for fruit setting.
High temperatures, humidity, precipitation, and
light intensity can hinder tomato production. Fruit
or flower abscission is caused by a disturbed physi-
ological process complex in the pistil, which has led
to the identification of high temperatures of over 38
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°C during the day and below 13 °C at night as lim-
iting variables for fruit set. Gibberellic acid (GA3),
one of the most studied plant growth regulators, is
widely known for significantly influencing several
physiological and developmental processes in plants
(Brian and Hemming, 1955). It primarily promotes
lengthening of stem cells, which helps plants grow
taller and do overcome genetic dwarfism in some
species, by promoting both cell division and cell
elongation. In order to support seedling growth, it
releases endosperm’s stored food stores by encour-
aging enzymatic reaction that is    hydrolytic of en-
dosperm by amylase (Hooley, 1994). Tomato plant
growth and productivity are greatly increased by
GA3, which controls several physiological and de-
velopmental processes (Sharma et al., 2018). Apply-
ing GA3 improves stem elongation, leaf expansion,
and overall vegetative growth, increasing the
amount of photosynthetic surface area available to
support fruit development. It boosts fruit retention
and promotes early flowering as well as induces
flowering in long day plants and fruit set by pro-
moting pollen germination and pollen tube expan-
sion (Bora and Singh, 2020). GA3 produces par-
thenocarpy, which in some cases leads to seedless
fruit growth, in addition to increasing fruit size by
encouraging cell proliferation and elongation within
the fruit (Phinney, 1983). Additionally, GA3 treat-
ments can promote consistent germination of seed,
overcome bolting and break dormancy, both of
which enhance crop establishment. By postponing
the senescence of leaves and fruits, it increases pho-
tosynthetic activity and enhances fruit quality.
When GA3 is applied to tomato culture, it encour-
ages vegetative development, boosts the number of
flowers and fruits a plant produces, enhances the
size of the fruits, and ultimately raises total yield. In
a comparable manner, naphthaleneacetic acid
(NAA) influences numerous physiological pro-
cesses, aiding in the regulation of tomato plant
growth and productivity (Naeem et al., 2004). Ap-
plying NAA strengthens plants and enhances seed-
ling establishment by encouraging root initiation
and improving seed germination
(Muralikrishnasamy et al., 2006). By reducing flower
and fruit drop, a typical issue in tomato cultivation,
it enhances blooming and fruit set. NAA spray en-
hances the number of fruits produced per plant by
improving fruit retention (Singh et al., 2014). Fur-
thermore, it encourages cell elongation and division,
leading to larger and more uniform fruit develop-

ment (Hossain et al., 2006). Additionally, NAA en-
hances fruit growth and quality by encouraging the
flow of nutrients and photosynthates toward devel-
oping fruits. Depending on the concentration and
stage of treatment, NAA can also result in partheno-
carpic fruit development in tomatoes, which pro-
duces fruits without seeds. All things considered,
applying NAA promotes fruit set, reduces prema-
ture abscission, increases fruit size and quality, and
eventually boosts tomato output and productivity.
Flowering, fruit set, and total yield are all signifi-
cantly influenced by growth regulators like GA3 and
NAA. Whereas NAA improves fruit set and de-
creases fruit drop, GA3 application encourages cell
elongation, early flowering, and fruit growth. There-
fore, the purpose of this study was to assess how
GA3 and NAA affected tomato growth, production,
and quality.

Research Methodology

The study was conducted during Rabi season in
2024-25 at the horticulture field, Department of Hor-
ticulture, Udai Pratap Autonomous College,
Varanasi to study the “Impact of plant growth regu-
lators) on growth and yield of tomato (Solanum
lycopersicum L.) under eastern Uttar Pradesh condi-
tions. The experiment was laid out in Randomized
Block Design with seven treatments and three repli-
cations on the variety Kashi Vishesh. The treatments
used the treatments used in different concentration
of Gas, NAA and their combinations at 10, 20 ppm
GA3, 15, 25 ppm NAA, GA3@10ppm+NAA@25ppm,
GA3@20ppm+NAA@35ppm, and control. One
month old seedling was transplanted on 4 Novem-
ber. The observations were recorded on average
height of plant (cm), number of branches per plant,
days to 50% flowering, number of cluster per plant,
number of leaves per plant, days to first fruit pick-
ing, number of fruits per plant, fruit length (cm),
fruit weight(g), fruit diameter (cm), fruit yield (kg/
plant), fruit yield (kg/plot), fruit yield (q/ha).

Results and Discussion

Growth Attributes

The study of mean value pertaining to vegetative
characters shows that various treatments of growth
regulators significantly average height of plant (cm),
number of branches per plant, days to 50% flower-
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ing, number of cluster per plant, number of leaves
per plant, days to first fruit picking. The combina-
tion of GA3 and NAA was most effective followed
by GA3. All the growth regulators treatment has
shown significant effect in improving the height of
plant (cm), number of branches per plant, days to
50% flowering, number of cluster per plant, number
of leaves per plant, days to first fruit picking as com-
pare to control.

The maximum value of growth parameters were
recorded at (GA3 @ 20 ppm + NAA @ 35 ppm). Plant
height at harvest was 112.6 cm, this increase might
be because GA3 promotes cell division and elonga-
tion while NAA enhances root initiation and nutri-
ent uptake, resulting in taller plants. Highest num-
ber of branches was noted 12.2, the higher branching
occurred because GA3 stimulates lateral bud growth
while NAA improves root vigor and assimilate sup-
ply, supporting more branch development. Least no
of days to 50% of flowering observed at 48.1 days,
this reduction is because GA3 accelerates floral ini-
tiation and NAA directs photo synthates to flower
buds, leading to earlier flowering. The highest num-
ber of flowers per cluster averaging was recorded

6.76, this increase is because GA3 promotes pollen
germination and pollen tube growth while NAA
reduces flower abscission, resulting in more retained
flowers. Numbers of leaves were noted 166.7, the
increase in leaf number is due to GA3 stimulating
leaf expansion and chlorophyll formation, while
NAA enhances vascular differentiation and nutrient
movement.  The results are consistent with the find-
ings reported by (Singh et al., 2007), (Ahmed and
Suleman 2010), (Patel et al. (2014), (Pramanik et al.,
2017).

Yield Attributes

The results of this experiment has clearly shown that
combination of (GA3 @ 20 ppm + NAA @ 35 ppm)
had shown significant increase on yield attributes
such as number of fruits per plant, fruit length (cm),
fruit weight (g), fruit diameter (cm), fruit yield (kg/
plant), fruit yield (kg/plot), fruit yield (q/ha).

The maximum value of number of fruits per plant
had 16.0, which increased because GA3 promotes
pollen germination and fertilization while NAA re-
duces flower and fruit drop, resulting in higher fruit
retention, fruit length was noted  4.4 cm, which in-

Table 1. Effect of plant growth regulators on growth of tomato

Treatments Plant height No of Days to 50% No. of flower No of leaves
braches  flowering  per cluster per plant

Control 95.5 11.6 54.28 4.41 157.4
GA3@10ppm 98.7 11.7 52.1 5.12 159.8
GA3@20ppm 102.1 12.0 51.10 5.88 163.1
NAA@15ppm 99.1 11.8 53.2 5.45 160.2
NAA@25ppm 100.2 11.9 52.65 5.66 162.1
GA3@10ppm+NAA@25ppm 105.6 12.01 50.7 6.35 165.2
GA3@20ppm+NAA@35ppm 112.6 12.2 48.1 6.76 166.7
SEm± 0.99 0.17 0.98 0.09 1.54
CD 3.04 0.51 3.02 0.28 4.73

Table 2. Effect of plant growth regulators on yield of tomato

Treatments No. of fruits Fruit Fruit Fruit Fruit yield Fruit yield
per plant  length (cm)  weight(g)  diameter (kg/plant) (q/ha)

(cm)

Control 12.50 3.5 68.00 4.0 0.850 314.81
GA3@10ppm 12.90 3.6 70.10 4.5 0.905 335.18
GA3@20ppm 14.15 4.26 76.55 5.4 1.083 401.11
NAA@15ppm 13.35 3.62 72.25 4.8 0.964 357.03
NAA@25ppm 13.75 3.54 74.40 5.1 1.023 378.88
GA3@10ppm+NAA@25ppm 14.60 4.31 78.70 5.3 1.149 425.55
GA3@20ppm+NAA@35ppm 16.0 4.4 80.00 5.6 1.213 449.25
SEm± 0.24 0.06 0.64 0.09 0.02 5.76
CD 0.74 0.17 1.97 0.28 0.06 17.75
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creased because both GA3 and NAA stimulate cell
division and elongation within the fruit tissues,
whereas fruit weight was recorded 80.00 g, which
increased because GA3 enhances assimilate parti-
tioning and NAA improves nutrient translocation to
developing fruits, while fruit diameter was ob-
served 5.6 cm, which increased because GA3 pro-
motes cell expansion and NAA enhances sink
strength in fruits, maximum fruit yield had 1.213
kg/plant, which increased as a result of more fruits
per plant and larger fruit size promoted by GA3 and
NAA, whereas maximum fruit yield was noted
449.25 q/ha, which increased because GA3 and
NAA together enhanced plant vigor, fruit set, and
overall productivity However, the minimum yield
was recorded from control such as number of fruits
per plant (12.50), fruit length (3.5 cm), fruit weight
(68.00 g), fruit diameter (4.0 cm), fruit yield (0.850
kg/plant), fruit yield (3.4 kg/plot), fruit yield
(314.81 q/ha).  The similar results in which GA3 and
NAA having more yield was also depicted in ex-
periment of (Jyothi et al., 2019), (Pramanik et al.,
2017) and (Patel et al. (2014).

Conclusion

The present study revealed that the application of
plant growth regulators combination (GA, and
NAA) has significantly improved the growth and
yield attributes of tomato.  GA3 @ 20 ppm + NAA @
35 ppm has showed significant increase in various
quality ad yield parameters like average height of
plant (cm), number of branches per plant, days to
50% flowering, number of cluster per plant, number
of leaves per plant, days to first fruit picking and
number of fruits per plant, fruit length (cm), fruit
weight (g), fruit diameter (cm), fruit yield (kg/
plant), fruit yield (kg/plot), fruit yield (q/ha).
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