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Abstract: Cayenne pepper (Capsicum frutescens L.) is a
horticultural commodity containing 0.1-1% capsaicin and
can produce a spicy taste. The consumption of cayenne
pepper continues to increase but is not balanced with
maximum production. One of the efforts to increase cayenne
pepper production can be done by applying gibberellin
hormone. This study aims to determine the effect of
gibberellin hormone on the growth and yield of cayenne
pepper. This study was conducted in Lempe, Pau Village,
Langke Rembong District, Manggarai Regency from March
to July 2024. This study used a Randomized Block Design
(RBD) with 1 factor consisting of 4 treatment levels and 6
replications. The treatments used were GO (without
gibberellin), G1 (gibberellin concentration of 100 ppm/L),
G2 (gibberellin concentration of 200 ppm/L) and G3
(gibberellin concentration of 300 ppm/L). The results of the
study showed that the gibberellin hormone had a significant
effect on the growth and yield of cayenne pepper.
Gibberellin concentration of 200 ppm/L was the best
treatment in increasing growth and yield of cayenne pepper.
Keywords: Cayenne pepper, gibberellin, growth, yield.

INTRODUCTION

Cayenne pepper (Capsicum frutescens L.) is a horticultural plant
that is highly sought after by the public because it is used to increase
appetite in the form of processed chili sauce and sauce. Cayenne
pepper is thought to contain 0.1-1% capsaicin which can cause a
spicy taste (Edowai et al. 2016). Cayenne pepper plants are also
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plants that are easily adaptable because they can be cultivated in the
highlands and lowlands (Hapsoh et al. 2017). The need for cayenne
pepper is currently very large because many industrial sectors use
cayenne pepper as the main raw material for spices (Septiadi et al.
2020).

Cayenne pepper production in the Manggarai region in 2020
was 2,304 quintals and in 2021 cayenne pepper production
decreased by 1,036 quintals (BPS of Nusa Tenggara Timur Province,
2022). The decline in cayenne pepper production has caused the
need for cayenne peppers in the Manggarai region to be less than
fully met, so that the price of cayenne peppers often increases. The
decline in cayenne pepper production is caused by improper
maintenance, especially in terms of increasing hormones through
growth regulators.

Plant growth regulators (PGRs) are synthetic compounds that
have the same working activity as plant hormones (Seswita, 2020).
One of the PGRs that is beneficial for cayenne pepper plants is
gibberellin (GA3). Gibberellin can stimulate flowering, fruit
development, affect root growth and differentiation, and increase
plant height and leaf area. In addition, gibberellin can affect genetic
traits and physiological processes in plants such as parthenocarpy
and carbohydrate mobilization during germination and growth
(Yasmin et al. 2014).

The response to increased hormones is closely related to
concentration, at the appropriate concentration, hormones can
regulate the physiological processes of plants, so that they can
stimulate growth, while at excessive concentrations they can inhibit
the growth process in plants because they can interfere with cell
functions (Utami et al. 2016). The results of research by Triani et al.
(2020) showed that a concentration of gibberellin of 200 ppm can
increase the height of eggplant plants by 135.61 cm. Based on this
description, it is necessary to conduct research on the administration
of gibberellin hormones to increase the production of cayenne
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pepper plants. This study aims to determine the effect of gibberellin
hormones on the growth and yield of cayenne pepper plants.

METHOD

This research was conducted in Lempe, Pau Village, Langke
Rembong District, Manggarai Regency, Nusa Tenggara Timur from
March to July 2024. The tools used in this study were hoes,
machetes, buckets, seedling trays, stakes, measuring cups, hand
sprayers, watering cans, meters, analytical scales and calipers. The
materials used in this study were polybags, cayenne pepper seeds
of the Pelita 8 F1 variety, gibberellin hormone, distilled water, soil,
chicken manure and raffia rope.

This study used a one-factor Randomized Block Design (RBD)
in the form of gibberellin hormone concentration consisting of 4
treatment levels, namely 0 ppm/L (G0), 100 ppm/L (G1), 200
ppm/L (G2) and 300 ppm/L (G3). Each treatment was repeated 6
times, so the total experimental units were 24. The application of
gibberellin hormone was done by making a gibberellin solution into
1.000 ml of distilled water, then spraying 42 ml per plant on the
stems and leaves of the plant. The application of gibberellin
hormone was carried out at the age of 7 Days After Planting (DAP)
and 14 DAP. Observation variables were plant height, number of
branches, flowering age, number of fruits and fruit weight per plant.
The analysis of observation data was carried out using Analysis of
Variance (ANOVA) and further Duncan Multiple Range Test
(DMRT) with a level of 5%.

RESULT

Plant Heigh
Various concentrations of gibberellin hormone significantly
affected the height of cayenne pepper plants at the ages of 14 DAP,
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21 DAP and 28 DAP. The average height of cayenne pepper plants
can be seen in Table 1.

Table 1. Height of Cayenne Pepper Plants at Various Gibberellin
Concentrations of Gibberellin Hormone

Gibberellin Plant Height (cm)
Concentration 14 DAP 21 DAP 28 DAP
GO (0 ppm/L) 12.71a 16.93 a 24.43 a

G1 (100 ppm/L) 15.98 b 22.39 be 31.73 be
G2 (200 ppm/L) 18.13 ¢ 22.85¢ 32.84 ¢
G3 (300 ppm/L) 16.72b 20.83 b 31.21°b

Note: Numbers followed by the same letter in the same column
indicate no significant difference in the DMRT test at the 5%
level.

Number of Branches

Various concentrations of gibberellin hormone significantly
affected the number of cayenne pepper plant branches at the ages of
14 DAP, 21 DAP and 28 DAP. The average number of cayenne
pepper plant branches can be seen in Table 2.

Table 2. Number of Branches of Cayenne Pepper Plants at Various
Concentrations of Gibberellin Hormone

Gibberellin Number of Branches
Concentration 14 DAP 21 DAP 28 DAP
GO (0 ppm/L) 4.80a 6.20a 8.60a

G1 (100 ppm/L) 5.20b 6.60 ab 8.87a
G2 (200 ppm/L) 5.80¢ 7.87¢ 10.47 b
G3 (300 ppm/L) 5.47 be 7.27 be 9.33a

Note: Numbers followed by the same letter in the same column
indicate no significant difference in the DMRT test at the 5%
level.

Flowering Age

Various concentrations of gibberellin hormone significantly
affect the flowering age of cayenne pepper plants. The average
flowering age of cayenne pepper plants can be seen in Table 3.
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Table 3. Flowering Age of Cayenne Pepper Plants at Various
Gibberellin Concentrations of Gibberellin Hormone

Gibberellin Concentration Flowering Age (DAP)
GO (0 ppm/L) 47.83 ¢
G1 (100 ppm/L) 46.37
G2 (200 ppm/L) 45.00 2
G3 (300 ppm/L) 45910

Note: Numbers followed by the same letter in the same column
indicate no significant difference in the DMRT test at the 5%
level.

Number of Fruit

Various concentrations of gibberellin hormone significantly
affect the number of cayenne pepper fruits. The average number of
cayenne pepper fruits can be seen in Table 4.

Table 4. Number of Fruit of Cayenne Pepper Plants at Various
Gibberellin Concentrations of Gibberellin Hormone

Gibberellin Concentration Number of Fruit
GO (0 ppm/L) 15.16 2
G1 (100 ppm/L) 15.75°b
G2 (200 ppm/L) 16.75¢
G3 (300 ppm/L) 15.25a

Note: Numbers followed by the same letter in the same column
indicate no significant difference in the DMRT test at the 5%
level.

Fruit Weight Per Plant

Various concentrations of gibberellin hormone significantly
affected the weight of cayenne pepper fruit per plant. The average
weight of cayenne pepper fruit per plant can be seen in Table 5.

Table 5. Weight of Cayenne Pepper Fruit Per Plant at Various
Concentrations of Gibberellin Hormone

Gibberellin Concentration Fruit Weight Per Plant (g)
GO (0 ppm/L) 44.3] 2
G1 (100 ppm/L) 52.35P
G2 (200 ppm/L) 54.79 ¢
G3 (300 ppm/L) 51.71b
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Note: Numbers followed by the same letter in the same column
indicate no significant difference in the DMRT test at the 5%
level.

DISCUSSION

Gibberellin concentration of 200 ppm/L produced the highest
plant height of 18.13 cm at 14 DAP, 22.85 cm at 21 DAP, and 32.84
cm at 28 DAP (Table 1). The gibberellin concentration also showed
significantly different results from other treatments. This is thought
to be because the gibberellin concentration of 200 ppm/L is the
optimal concentration for plant growth (not too high and not too
low). Sundahri et al. (2016) stated that giving gibberellin hormone
with the right concentration can provide a good response for tomato
plant growth compared to treatment without giving gibberellin
hormone. Setiawan & Wahyudi (2014) stated that gibberellin
hormone can stimulate stem elongation by inducing the formation
of amylase enzyme which hydrolyzes starch so that it increases
sugar content and osmotic pressure of cell fluid, so it can cause
water to enter the cell and cell elongation occurs, thereby increasing
plant height. According to research by Triani et al. (2020), a
combination treatment of 200 ppm gibberellin with a frequency of 2
applications can increase plant height in eggplant plants.

The highest number of branches, namely 5.80 stems at 14 DAP,
7.87 stems at 21 DAP, and 10.47 stems at 28 DAP, were found at a
gibberellin concentration of 200 ppm/L (Table 2). This proves that
the application of gibberellin with a concentration of 200 ppm/L can
stimulate vegetative plant growth such as the number of branches.
Widiwurjani & Arista (2020), said that the application of gibberellin
in the vegetative phase with the right concentration can increase cell
division and elongation, and result in increased stem elongation and
plant height also increases. The increased plant height due to the
application of gibberellin can affect the formation of more segments
on the main stem, so that these segments will form more branches.
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According to Asra & Ubaidillah (2012), gibberellin encourages cell
division to form branches because gibberellin stimulates cells in the
G1 phase (growth and physical development of cells) to enter the S
phase (cell synthesis), and gibberellin can shorten the S phase, so
that there is an increase in the number of cells which causes faster
branch growth.

Cayenne pepper plants flowered the fastest at 45.00 DAP
which were given the application of gibberellin hormone with a
concentration of 200 ppm/L (Table 3). This proves that gibberellin
treatment with the appropriate concentration can increase flower
initiation faster than without gibberellin hormone administration.
Gibberellin applied with a concentration that is not too high can
play a role in cell activity for faster flower formation (Yasmin et al.
2014). According to Pertiwi et al. (2014), the main function of the
gibberellin hormone is to accelerate flower initiation by activating
flower meristem genes and can produce proteins to induce the
expression of genes in increasing the formation of flower organs. In
addition, gibberellin can also activate sub-apical meristems and
produce bolting as a precursor to flower release (Rolistyo et al.
2014).

The largest number of fruits of cayenne peppers, namely 16.75,
was found in the 200 ppm/L gibberellin concentration (Table 4).
This concentration also gave significantly different results in the
number of fruits compared to other treatments. This is thought to be
because the 200 ppm/L gibberellin concentration is the appropriate
concentration to support generative development such as fruit
formation. According to Yeni & Mulyani (2014), gibberellin can
stimulate faster and more abundant flowering, and reduce flower
shedding before fruiting, where flowers function to stimulate fruit
formation. Increasing the number of fruits can be achieved by
applying gibberellin before the generative phase at the right dose,
because gibberellin can encourage the growth and multiplication of
ovarian cells which are an indication of fruit formation (Nirmala,
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2019). According to Sokmawati (2021), gibberellin also needs to be
applied to prevent premature fruit shedding.

The highest weight of cayenne pepper fruit per plant was
found at a gibberellin concentration of 200 ppm/L with a resulting
weight of 54.79 g (Table 5). The treatment at this concentration also
gave significantly different fruit weight results from other
treatments. The gibberellin hormone is thought to be able to increase
photosynthesis results in the form of carbohydrates and proteins for
fruit size development. The presence of gibberellin in fruit can
stimulate the formation of the amylase enzyme which functions to
increase sugar levels in cells, so that water from outside the cell will
enter by osmosis, which causes an increase in osmotic pressure and
results in cell elongation which has an impact on changes in fruit
size (Permatasari et al. 2016). According to Alfiani (2019) exogenous
hormones in the form of gibberellin can increase the storage
capacity of photosynthesis results by activating enzymes to enlarge
the storage tissue, so that it can receive more photosynthesis results
and result in an increase in the size of the storage tissue in the form
of fruit.

CONCLUSION

The results of this study demonstrate that the application of
gibberellin hormone significantly enhances the growth and yield
performance of cayenne pepper. Among the tested treatments, a
gibberellin concentration of 200 ppm/L produced the most optimal
response, resulting in the highest plant height of 32.84 cm and the
highest number of branches at 28 days after planting (DAP), with an
average of 10.47 stems. In addition, this concentration accelerated
flowering initiation, occurring at 45.00 DAP, indicating a positive
effect on the vegetative-to-generative transition phase.

Furthermore, the 200 ppm/L gibberellin treatment increased
yield components, as reflected by a higher number of fruits and
greater fruit weight per plant, reaching 16.75 fruits and 54.79 g,
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respectively. These findings confirm that the application of
gibberellin at 200 ppm/L is effective in improving both vegetative
growth and generative yield parameters of cayenne pepper, thereby

providing practical implications for optimizing production.
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