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Effects of paclobutrazol on ethylene sensitivity of potted pepper cultivars
Efeitos do paclobutrazol na sensibilidade ao etileno de cultivares de pimenta em vaso
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Abstract

Exposure to ethylene of ornamental plants is one of the factors that affect the life cycle post-production of these
plants. The aim of this work was to evaluate the effects of paclobutrazol (PBZ) on the ethylene related responses of
ten pepper cultivars of the genus Capsicum and one Solanum by simulating transport and commercialization. The
cultivars were treated with PBZ at concentrations of 0, 5, 10 and 20 mg L applied on the potted cultivation substrate.
When the plants had 30% of ripe fruits, they were transferred to a 90 L sealed container and treated with 10 uL L
ethylene for 48 hours and then kept at room temperature. Percentages of leaf (LA) and fruit abscission (FA) the plants
were recorded at every two days (48h, 96h and 144h). The design used was completely randomized, in an 11 x 4
factorial scheme. The PBZ did not completely inhibit the deleterious effects of exogenous ethylene on plants.
However, the ‘Pérola Negra’ showed moderate sensitivity for leaf and fruit abscission, and the ‘Bode Vermelha’ for
leaf abscission at a concentration of 10 mg L. PBZ prevented partially the abscission of fruits of the ‘Piramide
Ornamental’ pepper at rates of 5 and 10 mg L™, and ‘Tabasco’ pepper at a concentration of 10 mg L. In addition,
cultivars showed darker foliage when treated with PBZ.

Keywords: Ethylene inhibitors; Ornamentation; Commercialization; Post-production.

Resumo

A exposicdo ao etileno de plantas ornamentais € um dos fatores que afetam o ciclo de vida pés-producéo destas
plantas. O objetivo do estudo foi avaliar os efeitos do paclobutrazol (PBZ) sobre a sensibilidade ao etileno de dez
cultivares de pimenta do genéro Capsicum e uma Solanum, em simulacdo de transporte ou comercializagdo. As
cultivares foram tratadas com PBZ nas concentragdes 0, 5, 10 e 20 mg L™ sobre o substrato de cultivo em vaso.
Quando as plantas apresentaram 30% dos frutos maduros, foram transferidas para um recipiente vedado de 90 L e
tratados com etileno a 10 pL L por 48 horas, em seguida, mantidas a temperatura ambiente. As porcentagens de
folhas (LA) e abscisdo de frutos (AF) das plantas foram registradas a cada dois dias (48, 96 e 144h). O delineamento
utilizado foi inteiramente casualizado, em esquema fatorial 11 x 4. O PBZ ndo inibiu totalmente os efeitos deletérios
do etileno exdgeno nas plantas. Porém, a ‘Pérola Negra’ apresentou sensibilidade moderada para absciséo de folhas e
frutos, e a ‘Bode vermelha’ para abscisdo foliar na concentragdo 10 mg L*. De forma moderada, o PBZ impediu a
abscisdo de frutos da ‘Piramide ornamental’ nas doses 5 e 10 mg L™, e da pimenta ‘Tabasco’ na concentracdo 10 mg
L. Além disso, os cultivares apresentaram folhagens mais escuras quando tratadas com PBZ.

Palavras—chave: Inibidor do etileno; Ornamentacdo; Comercializacao; Pés-producéo.
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Resumen

La exposicion al etileno de las plantas ornamentales es uno de los factores que afectan el ciclo de vida posproduccion
de estas plantas. El objetivo de este estudio fue evaluar los efectos del paclobutrazol (PBZ) sobre la sensibilidad al
etileno de diez cultivares de pimiento del género Capsicum y un Solanum, en simulacién de transporte o
comercializacion. Los cultivares de pimiento con PBZ a concentraciones de 0, 5, 10 y 20 mg L"* sobre el sustrato de
cultivo en maceta. Cuando las plantas tenian 30% de frutos maduros, se transfirieron a un recipiente sellado de 90 L y
se trataron con etileno a 10 uL L durante 48 horas, luego se mantuvieron a temperatura ambiente. Los porcentajes de
abscision de hojas (LA) y frutos (AF) de las plantas se registraron cada dos dias (48, 96 y 144h) después del
tratamiento con etileno. El disefio experimental fue completamente al azar, en un esquema factorial de 11 x 4. EI PBZ
no inhibié completamente los efectos deletéreos del etileno exdgeno en las plantas. Sin embargo, la ‘Pérola Negra’
mostré una sensibilidad moderada para la abscisién de hojas y frutos y la ‘Bode vermelha’ para la abscisién de hojas a
una concentracion de 10 mg L. Moderadamente, PBZ impidié la abscisiéon de frutos de pimiento ‘PirAmide
ornamental’ a dosis de 5y 10 mg L™, y pimiento ‘Tabasco’ a una concentracion de 10 mg L. Ademas, los cultivares
mostraron un follaje mas oscuro cuando se trataron con PBZ.

Palabras clave: Inhibidor de etileno; Ornamentacién; Comercializacion; Postproduccion.

1. Introduction

Peppers (Capsicum ssp.) are among the most important vegetables of the Solanaceae family (Mahmoud & EIl-
Eslamboy, 2015; Costa et al., 2021). The genetic diversity of the Capsicum genus includes plants with different sizes, types,
colors, flavor and heat of the fruits (Pinto, Santos, Aradjo & Silva, 2016). Peppers fruits are important part of the spice industry
(Rebougas, Valverde & Teixeira, 2013), being consumed in natura, processed in the form of sauce, jams, jellies and paprika. In
addition, peppers are an important source of antioxidant substances, including vitamin C, carotenoids and vitamin E (Finger &
Pereira, 2016).

Peppers plants have been gaining market as ornamentals. In the international market, as in the United States and some
countries in Europe, ornamental peppers have great prominence and good acceptance by the consumer (Bosland, 1999). In
Brazil, the sale of ornamental pepper plants is still restricted to open markets and some supermarkets, but this reality is
changing, and consumers are already buying peppers in flower shops (Régo, Régo & Barroso, 2016). The varied foliage,
intensity in the color of its fruits contrasting with the foliage, ease of seed propagation, shorter harvest time, tolerance to heat
and drought and high post-production quality are striking characteristics of ornamental peppers (Stommel & Bosland, 2006 ;
Régo & Régo, 2016 and 2018).

Ornamental peppers are exposed to stresses during their transport to their final destination that can affect their
ornamental quality and shelf life (Lima, Ribeiro, Oliveira, Costa & Finger, 2017; Franca et al., 2018). Transport conditions in
Brazil are precarious, ornamental plants are transported in dark trucks, without ventilation and limitid supply of water for more
than 48 hours, with accumulation and exposure of the plants to ethylene present in the air inside the trucks (Igbal et al., 2017).
Ethylene is a plant hormone produced in low concentrations by the plants, regulating plant growth and development,
flowering, fruit maturation and senescence processes (Chen, Etheridge & Schaller, 2005; Santos et al., 2013). However,
exposure to high concentrations of ethylene can cause undesirable effects on the plant, such as abscission of leaves, flowers
and fruits in different degrees and chlorophyll degradation (Lima et al., 2017; Nascimento et al., 2018; Ribeiro et al., 2019a).
The effects caused by ethylene will depend on the ethylene concentration, exposure time, temperature, development stage and
sensitivity of the species or variety (Xin et al., 2019).

Treatments with inhibitors of ethylene synthesis and action are indicated to delay the harmful effects of the hormone.
Several authors describe the action of paclobutrazol (PBZ) in inhibiting ethylene synthesis in plants (Min & Bartholomew,
1996; Antunes, Ono & Sampaio, 2008; Ahmad, Dole & Whipker, 2015). PBZ is a regulator that blocks the biosynthesis of
gibberellic acid, inhibiting plant growth and increasing chlorophyll in ornamental pepper leaves (Franca et al., 2017).

Few studies were carried out in ornamental peppers in relation to post-production factors, the levels of sensitivity to ethylene,
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and the action of inhibitor on post-production longevity of potted plants. Therefore, the aim of the study was to evaluate the
effects of different concentrations of the growth regulator paclobutrazol on the post-production shelf life of ten pepper cultivars

of Capsicum and one Solanum.

2. Methodology

2.1 Conducting the experiment

The experiment was conducted in a greenhouse at the Department of Agronomy of the Federal University of Vigosa
(20° 45 47" LS and 42° 49 13" LW). The treatments consisted of ten commercial pepper cultivars of the genus Capsicum:
‘Pérola negra’ and ‘Jalapefio” (Capsicum annuum); ‘Malagueta’, ‘Tabasco’, ‘Strombolli ornamental’, ‘Piramide ornamental’
(Capsicum frutescens); ‘Rocoto vermelha’ (Capsicum pubescens); ‘Dedo de moga’ (Capsicum baccatum), ‘Bode vermelha’
and ‘Biquinho vermelha’ (Capsicum chinense), and a Solanum: ‘Peloteira’ (Solanum pseudocapsicum).

Seeding was carried out in 200 cell polystyrene trays containing commercial substrate. When the plantlets had four
pairs of leaves, one plant was transplanted to 700 ml pots, number 13 (10 cm in height X 9 cm in bottom diameter x 12 cm in
top diameter). The growth regulator, paclobutrazol (PBZ) was applied after the plants had a height between 10 and 15 cm.
Each pot received 150 mL of the PBZ solution drenched directly in the substrate at concentrations of 0.5, 10 and 20 mg L™,
corresponding to 0.75, 1.5 and 3 mg of the active principle (250 g ai PBZ per liter, Syngenta Crop Protection), similar to that
described by Franga et al., (2018).

2.2 Ethylene treatment

When plants reached the stage of 30% of full ripe mature fruits, plants were evaluated for sensitivity to ethylene
according to Segatto, Finger, Barbosa, Régo e Pinto (2013). Pots were placed in 90-liter sealed chambers in the dark
simulating stress conditions during transport or storage, and then exposed to 10 pL L* of ethylene for 48 hours.

After exposure to ethylene, the pots were transferred to a room simulating the interior conditions of stores,
supermarkets and homes of the final consumers at 25 + 1 °C, 8-10 pumol s-1 m-2 of white fluorescent light, and RH 60-65%
and watered when necessary. Percentages of leaf (LA) and fruit abscission (FA) the plants were recorded at every two days
(48h, 96h and 144h).

2.3 Statistical analysis

The experimental design used was completely randomized, in a factorial scheme 11 x 4, eleven genotypes and four
doses of PBZ, with five replications. Quantitative data were subjected to analysis of variance, with subsequent grouping of
means by the Skott-Knott criterion at 1% probability and comparison of means by the Dunnett test at 5%. Statistical analyzes

were performed using the Genes computer program (Cruz, 2013).

3. Results and Discussion
The effects of the interaction between dose and genotypes were significant by the F test (p<0.01) for leaf and fruit
abscission (data not shown), reflecting the behavior of cultivars for resistance to ethylene when treated with different rates of
paclobutrazol (PBZ).
Table 1 shows the average of pepper cultivars, treated with PBZ for leaf abscission and fruit abscission after 48 hours
of exposure to ethylene. Plants treated with 5, 10 and 20 mg L of PBZ were divided into two groups according to leaf

abscission. The cultivars ‘Jalapefio’, ‘Biquinho Vermelha’, ‘Tabasco’ and ‘Rocoto Vermelha’ formed a group with greater leaf
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abscission, above 50% (Table 1), making them unfeasible for commercialization. For these cultivars, PBZ was not effective in
reducing sensitivity to ethylene. It is important for every segment of the production chain (production, distribution and
commercialization) to discover methods or hormones that reduce the negative effects caused by ethylene, not only in
ornamental peppers, but also in every sector of flowers and ornamental plants that depend on trucks to be delivered to the final

destination, large commercial centers, supermarkets and open markets in the cities.

Table 1 — Means of eleven cultivars for leaf abscission (LA) and pepper fruit abscission (FA), 48 hours after exposure to
ethylene, with application of 0, 5, 10 and 20 mg L of PBZ. Equal letters in columns do not differ statistically by Scott-Knott

criterion at 1% probability. *followed on the same line indicates significance by the Dunnett test at 5% probability.

48 hours
Cultivars OmgL? 5mgL? 10mgL? 20 mg L1
LA FA LA FA LA FA LA FA
Pirdmide ornamental  41.69b 54.67a 43.58b™ 21.14a™ 43.53b™ 26.44b™ 45.92b™ 18.29b*
Pérola negra 68.97 33.0la 16.90b* 5.83a™ 23.59b* 9.91b™  27.76b* 26.32b™

Dedo de moga 52.78b 31.27a 34.38b™ 31.33a™ 20.97b™  7.93b™  28.32b™  2.85b™
Bode vermelha 38.91b 38.11a 37.37b™ 45.25a™ 20.21b™ 57.80a™ 26.53b™ 54.17a™

Peloteira 5.88c  6.04b 39.58b* 21.74a™ 29.27b™ 15.53b"™ 13.04b™  9.46b™
Jalapefio 64.53a 1.81b 88.06a™ 42.0a* 72.02a™ 30.96b™ 54.98a™ 28.88b"™
Biquinho vermelha  97.55a 45.54a 61.06a* 42.34a™ 90.76a™ 59.76a™ 70.85a™ 67.91a™
Tabasco 31.24b 66.87a 54.40a™ 43.07a™ 31.93b"™ 18.92b* 42.22b™ 20.23b*
Stromboli 49.39b 11.24b 43.24b™ 2.27a™ 48.26b™ 0.86b™  37.46b™  2.10b™
Malagueta 17.20c 17.80b 28.96b™ 26.88a™ 18.56b™ 30.75b™ 42.75b"™  38.55a™

Rocoto vermelha 39.10b 14.71b 61.04a™ 13.33a™ 71.45a* 45.59a™ 83.39a* 50.0a*

Source: Authors.

Compared with the control treatment (0 mg L), PBZ at concentrations 5, 10 and 20 mg L reduced the sensitivity to
ethylene of the ‘Pérola Negra’ by 75, 65 and 59%, respectively (Table 1). Similar effect was detected in the ‘Biquinho
Vermelha’ treated with 5 mg L* PBZ, with a 37% reduction in leaf abscission (Table 1 and Figure 1). The other cultivars did
not show significant differences in terms of sensitivity to ethylene, when compared to the control, regardless of the treatment
with PBZ applied (Table 1).

Plants treated with PBZ had greener leaves than the control untreated plants (visual observation). Probably exogenous
ethylene reduced the chlorophyll content of the leaf (Figure 1). Aradjo, Freire, Guimardes, Lima and Finger (2019) also
observed these negative effects caused by ethylene in ornamental pepper plants Capsicum annuum, accession ‘BGH 1039°.
Therefore, in this study, PBZ was efficient in reducing chlorophyll degradation in leaves caused by ethylene. Most studies with
PBZ are focused on the effects it causes on plant size, flowering and fruiting, as reported by Franca et al., (2017 and 2018) and
Ribeiro et al., (2019b) in Capsicum spp. Whatever the positive effects that PBZ can provide to peppers, in terms of sensitivity

to ethylene, it is extremely important to improve plant quality and increase shelf life.
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Figure 1 — Effect of ethylene action on cultivar ‘Biquinho Vermelha’, 48 hours after exposure to ethylene. Al — Control plant
(Omg L' PBZ); A2-5mg L*PBZ.

Source: Authors.

Fruit abscission in plants treated with 5 mg L' PBZ had no formation of groups, all the cultivars showed less than
50% of fruit abscission (Table 1). At doses of 10 and 20 mg L™* PBZ, the cultivars were divided into two distinct groups. ‘Bode
vermelha, ‘Biquinho vermelha’, ‘Malagueta’ and ‘Rocoto vermelha’ were the cultivars that presented the highest average
percentages for fruit abscission (Table 1). In this case, these cultivars treated with 10 and 20 mg L PBZ did not affect the
sensitivity to ethylene. Fruits are the main decoration elements of ornamental peppers, which attract the most attention of
consumers at the time of purchase (Neitzke, Fischer, Vasconcelos, Barbieri & Treptow, 2016). Therefore, it is necessary that,
in addition to presenting an adequate size for ornamentation, the peppers have colored fruits, contrasting between foliage
(Finger, Régo, Segatto, Nascimento & Régo, 2012) the fruits must remain attached to the plant.

In Table 2, after 96 hours of the exposure to ethylene, cultivars treated with 5, 10 and 20 mg L™ PBZ were divided
into two distinct classes for leaf abscission. The cultivars ‘Pérola Negra’, ‘Bode vermelha’ and ‘Peloteira’ had the lowest
average leaf abscission. Although they are more resistant to the harmful action of ethylene, the cultivars showed a high average
leaf abscission (Table 2). However, when compared to the control treatment, leaf abscission was reduced by more than 50% in
the ‘Pérola Negra’ when treated with 5, 10 and 20 mg L PBZ (Table 2). On the other hand, the ‘Peloteira’ and ‘Pirdmide
Ornamental’ had increased leaf abscission at concentrations of 5 and 20 mg L™ PBZ (Table 2).

The other cultivars treated with PBZ did not show significant effects when compared to the control treatment (Table
2). This divergence of results can be explained by the fact that the effects caused by PBZ on plants vary between species,
varieties, concentration and form of application (Rademacher, 2000). Franca et al. (2018) and Ribeiro et al. (2019b) studying
the effect of PBZ on Capsicum, obtained different responses among the varieties studied, when using different ways of

treatment, concentrations and varieties of pepper.
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Table 2 — Means of eleven cultivars for leaf abscission (LA) and fruit abscission (FA) of pepper, 96 hours after exposure to
ethylene, with application of 0, 5, 10 and 20 mg L-1 of PBZ. Equal letters in columns do not differ statistically by Scott-Knott
criterion at 1% probability. * followed on the same line indicates significance by the Dunnett test at 5% probability.

96 hours
Cultivarss OmgL? 5mgL? 10 mg L? 20mg L1
LA FA LA FA LA FA LA FA
Piramide ornamental  49.42b  59.61a 57.10b™ 24.28b* 70.63a™ 24.44b* 80.50a* 24.31b*
Pérola negra 84.03a 35.99b 40.62b* 5.83b™ 38.04b* 12.99b™ 42.09b* 35.30b"™

Dedo de moga 76.82a 425la 57.48b™ 33.0a™ 47.57b* 19.47b™ 65.75a™ 11.19p™
Bode vermelha 53.90b 56.40a 58.82b™ 50.52a™ 43.19b™ 62.83a™ 51.01b™ 61.14a™

Peloteira 11.21c 7.52b 44.95b* 31.58a™ 38.13b™ 31.31b™ 22.67b"™ 15.94b™
Jalapefio 79.04a 23.66b 95.71a"™ 47.33a™ 81.40a™ 39.69b™ 77.72a™ 46.11a™
Biquinho vermelha 100a  62.44a 94.31a™ 49.05a™ 98.13a"™ 64.89a™ 96.12a™ 85.79a™
Tabasco 70.86a 72.63a 81.79a"™ 49.90a"™ 73.23a"™ 26.93b* 77.40a™ 33.09b*
Stromboli 77.93a 19.75b 84.23a"™ 3.92b™ 80.65a™ 5.70b"™  71.86a™  5.74b"™
Malagueta 72.11a 32.58b 92.42a™ 39.89a™ 85.59a™ 37.55b™ 78.86a™ 64.74a™

Rocoto vermelha 88.47a 14.71b 89.34a™ 31.66a™ 95.20a"™ 76.30a* 92.89a"  75.0a*

Source: Authors.

Regarding the abscission of fruits, the cultivars were divided into two distinct groups, when treated with 5, 10 or 20
mg L PBZ (Table 2). The cultivars ‘Pirdmide ornamental’, ‘Pérola negra’ and ‘Stromboli’ stand out as the most resistant to
fruit drop, with an average fruit abscission of less than 25% (Table 2).

Compared to the control treatment, the ‘Piramide ornamental’ and ‘Tabasco’ cultivars showed a decrease in fruit
abscission when treated with 5, 10 or 20 mg L and 10 or 20 mg L PBZ, respectively (Table 2). These results showed that
PBZ is effective in reducing damage caused by exogenous ethylene in ornamental peppers. The damage caused by ethylene on
fruit abscission depends on the period of exposure, concentration, temperature, the stage of fruit development and the
sensitivity of species and varieties (Finger, Silva, Segatto & Barbosa, 2015). Santos et al. (2013), Lima et al. (2017) and
Ribeiro et al. (2019a), evaluating ornamental pepper genotypes for sensitivity to ethylene, reported that ethylene affected, in
different degrees, the longevity of plants exposed to the hormone.

Most plants are sensitive to ethylene after being exposed to 0.5 to 1.0 uL L* (Abeles, Morgan & Sampaio, 1992; Igbal
et al., 2017). Generally, there is 50% response between 0.1 - 1.0 uL L and saturation between 1.0 and 10 uL L of ethylene.
Based on this classification, varieties or organs are classified as sensitive or insensitive to exogenous ethylene. Thus, plants
that do not respond to 10 pL L of ethylene can be considered insensitive. According to Igbal et al. (2017), different species,
varieties and organs of Capsicum have particular sensitivity levels for each, therefore, different response intensities. This may
be related to the amount of ethylene receptors in different organs. Furthermore, the effect of ethylene may be independent or
dependent on its interaction with other hormones.

In Table 3, 144 hours after exposure to ethylene, leaf abscission showed different sensitivity levels, being the cultivars
grouped into three distinct classes for the 5 and 20 mg L PBZ and two classes for the 10 mg L' PBZ (Table 3). When
compared to the control plants, the ‘Pérola negra’ cultivar showed a decrease in leaf abscission by 46%, 46% and 42%, when
treated with 5, 10 or 20 mg L PBZ, respectively (Table 3 and Figure 2).
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Table 3 — Means of eleven cultivars for leaf abscission (LA) and fruit abscission (FA) of pepper, 144 hours after exposure to
ethylene, with application of 0, 5, 10 and 20 mg L™ of PBZ. Equal letters in columns do not differ statistically by Scott-Knott

criterion at 1% probability. *followed on the same line indicates significance by the Dunnett test at 5% probability.

144 hours
Cultivars OmgL? 5mgL? 10 mg L? 20mg L1
LA FA LA FA LA FA LA FA
Pirdmide ornamental 66.85b  62.0a  75.52b™ 26.51b* 90.10a* 24.44b* 89.81a™ 33.27b™
Pérola negra 93.16a 49.22a 50.13c* 9.71b* 50.19b* 14.52b* 53.70b* 38.70b"™

Dedo de moga 94.16a 49.19a 72.70b™ 33.00™ 74.52a™ 23.23b™ 89.66a™ 18.04b™
Bode vermelha 61.35b 58.44a 69.29b* 58.18a™ 56.90b* 71.72a™ 63.59b* 63.40a"™

Peloteira 19.44c  9.12b  50.65c* 40.47a™ 47.97b* 32.98b™ 29.62c™ 20.90b"™
Jalapefio 90.67a 30.60b 95.83a™ 51.33a™ 88.19a™ 42.19b™ 86.77a™ 46.11b™
Biquinho vermelha 100a  62.86a 98.81a™ 51.63a™ 99.79a™ 66.94a™  100a™  92.46a"™
Tabasco 74.33b 74.26a 89.42a™ 54.52a™ 84.03a™ 26.93b* 87.58a™ 40.53b™
Stromboli 91.40a 23.55b 91.60a™ 9.31b™ 91.90a™ 10.95b™ 84.84a™  6.30b™
Malagueta 84.06a 34.69b 96.58a™ 44.97a™ 94.15a™ 44.36b™ 92.57a™ 66.66a"™

Rocoto vermelha 92.73a 36.38b 96.05a"™ 58.33a™ 98.86a™ 76.30a* 96.47a"™ 81.66a*

Source: Authors.

Figure 2 - Effect of ethylene action, 144 hours after exposure, on cultivar ‘Pérola’. Al — Control treatment (0 mg L PBZ); A2
-5mg LtPBZ; A3-10mg L' PBZ; A4-20 mg L PBZ.

Source: Authors.
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Regarding the abscission of the fruits, cultivars were divided into two distinct classes when treated with 5, 10 or 20
mg L PBZ. Cultivars ‘Piramide ornamental’, ‘Pérola negra’, ‘Dedo de Moca’, ‘Peloteira’, ‘Jalapefio’, ‘Tabasco’ and
‘Stromboli’ are more resistant to the harmful action of ethylene (Table 3). On the other hand, the application of PBZ at
concentrations 10 and 20 mg L™ increased the percentage of fruit abscission ‘Rocoto vermelha’. When compared to the control
treatment, the cultivars ‘Piramide ornamental’ and ‘Pérola negra’ showed resistance to ethylene, with a reduction in fruit
abscission varying between 57% and 80%, when treated with 5 and 10 mg L* PBZ (Table 3 and Figure 3). Furthermore, the
leaves of plants treated with PBZ did not show yellowing (visual observation, Figure 3), possibly the PBZ prevented the

degradation of chlorophyll by exogenous ethylene.

Figure 3 - Effect of ethylene action, 144 hours after exposure, on cultivar ‘Piramide Ornamental’. A1 — Control treatment (0
mg L PBZ); A2-5mg L1PBZ; A3-10mg L PBZ; A4 -20 mg L PBZ.

Source: Authors.

Min and Bartholomew (1996), in studies with pineapple, reported that the production of ACC was not affected by the
use of paclobutrazol, while the synthesis of ACC oxidase, which converts ACC to ethylene, was inhibited. In this case, PBZ is
effective in inhibiting ethylene synthesis, but not its action, leaving its binding sites free for exogenous ethylene. It is possible
that, under transport conditions, PBZ is an effective hormone in inhibiting endogenous ethylene synthesis, reducing excessive
ethylene exposure by flowers and plants inside trucks, increasing plant shelf life.

PBZ also had no effect on the ethylene sensitivity of Cuphea (Cuphea hyssopifolia Kunth) and Petunia (Petunia x
hybrida Vilm.) when the plants were exposed to exogenous ethylene for 20 hours (Ahmad et al., 2015). However, the same
authors observed that PBZ inhibited fruit abscission in plants not treated with exogenous ethylene, PBZ interacted and reduced

the production of endogenous ethylene, without affecting the ethylene receptors.
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4. Final Considerations

The use of PBZ did not completely prevent the deleterious effects of exogenous ethylene on the plants. The ‘Pérola
negra’ cultivar showed moderate sensitivity to leaf and fruit abscission. Likewise, just for leaf abscission, ‘Bode vermelha’
treated with 10 mg L. The PBZ moderately prevented the abscission of fruits of the ‘Piramide ornamental’ at doses 5 and 10
mg L%, and of “Tabasco’ pepper at a concentration of 10 mg L.

In future work, higher doses of PBZ and its application via foliar spray could bring more effective results in order to
avoid the deleterious effects of ethylene on peppers. In addition, it could provide more suitable characteristics for ornamental
pepper plants.
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