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Abstract

Tuberose (Polianthes tuberosa) is a highly valued fragrant ornamental plant, and its potted
cultivation requires careful control of vegetative growth and stem height. This study investigated
the effects of uniconazole on morphological, physiological, and flowering traits. The experiment
was conducted in a factorial arrangement within a completely randomized design, with three
uniconazole concentrations (0, 5, and 10 mg L") and two application methods (foliar spray and
bulb immersion). Uniconazole significantly influenced most traits. Flowering stem height was
highest in the control (93 cm) and lowest in the 10 mg L' foliar spray treatment (52 ¢cm). The
earliest flowering occurred in the 10 mg L' foliar spray at 82 days. The number of florets and
leaves decreased with increasing uniconazole. Conversely, uniconazole significantly increased
chlorophyll a, carotenoids, total phenols, flavonoids, and leaf nitrogen; at 10 mg L', these
parameters were 22%, 76%, 86%, 14%, and 68% higher than the control, respectively. Overall,
uniconazole application, particularly foliar spray at 10 mg L', effectively regulated vegetative
growth, reduced stem height, accelerated flowering, and enhanced physiological traits, making it
a practical strategy to improve tuberose quality.
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Introduction

Tuberose (Polianthes tuberosa L.) is an important ornamental and aromatic plant widely cultivated for its
pleasant fragrance and high economic value in the cut flower and perfume industries (Dole, 2005). In addition
to cut flower production, it can also be grown as a potted plant, which offers advantages such as increased
plant longevity, ease of maintenance in confined spaces, and enhanced interior aesthetics. However, producing
potted tuberose requires precise control of vegetative growth so that plant height and form are suitable for pots
while maintaining high flowering quality (Nazarudin, 2012). Uniconazole, a well-known triazole compound,
inhibits gibberellin biosynthesis, thereby reducing internode elongation, enhancing compact growth, and
improving physiological characteristics (Taiz & Zeiger, 2006). Numerous studies have reported the beneficial
effects of uniconazole in regulating growth and improving the quality of ornamental plants. For instance,
uniconazole application in narcissus reduced stem height and increased flower number and leaf chlorophyll
(Kheiri et al., 2024), while in Lilium and Zinnia, it improved both morphological and physiological traits
(Karimi et al., 2020; Alami & Karimi, 2020). Considering the economic importance of tuberose and the need
for compact pot forms, this study aimed to evaluate the effects of uniconazole on the morphological,
physiological, and flowering characteristics of tuberose. Two application methods, foliar spray and bulb
soaking, were tested at two concentrations to determine the most effective treatment for growth control while
maintaining desirable ornamental quality.

Materials and Methods

This experiment was conducted as a factorial arrangement based on a completely randomized design with two
factors and four replications in a greenhouse. The first factor included three concentrations of uniconazole (0,
5, and 10 mg L), and the second factor included two application methods (foliar spray and bulb soaking).
Uniform and healthy bulbs were disinfected with a mancozeb solution for five minutes. For the soaking
treatment, bulbs were immersed in uniconazole solutions for five minutes and then planted in 15 cm pots
containing a growth medium composed of garden soil, sand, and well-decomposed manure in equal
proportions. For foliar spraying, plants were treated once after the initial emergence of leaves. Greenhouse
conditions were maintained at 22°C (day), 20°C (night), approximately 70% relative humidity, and natural
light. Measured traits included flowering stem height, leaf number, leaf length and width, root length, days to
flowering, number of bulbils, photosynthetic pigments, total phenol, total flavonoid, and leaf nitrogen content.
Data were analyzed using SAS 9.1 software, and mean comparisons were performed using Duncan’s multiple
range test at the 5% significance level.

Results and Discussion

The results showed that uniconazole concentration and application method significantly affected most
morphophysiological traits of tuberose. Increasing uniconazole concentration caused a notable reduction in
flowering stem height; foliar application of 10 mg L-1 reduced height from 93 c¢cm in the control to 52 cm. This
reduction, along with a roughly 20% decrease in days to flowering compared to the control, reflects the
inhibitory effect of uniconazole on gibberellin biosynthesis and its stimulatory role in floral induction.
Although the number of florets slightly decreased under uniconazole treatments, this is acceptable for compact
pot-type production .Uniconazole also affected leaf traits: at 10 mg L™, leaf number and length decreased
while leaf width increased, likely due to inhibited cell elongation and an increased width-to-length ratio
(Karimi et al., 2020; Kheiri et al., 2024; Alami & Karimi, 2020). Root length increased significantly (by 23%
compared to the control), suggesting a shift in assimilate allocation from shoots to roots. Conversely, the
number of bulbils decreased under both application methods, with the lowest count observed in the 10 mg L!
bulb-soaking treatment. Physiologically, uniconazole significantly increased chlorophyll a and carotenoid
content by 22% and 76%, respectively, compared with the control. This enhancement may result from
improved chloroplast stability and increased cytokinin levels.

In contrast, chlorophyll » content was highest in the control, indicating differential pigment responses to
concentration. Uniconazole also significantly increased phenolic and flavonoid levels, with the highest phenol
content observed in the 10 mg L™ foliar spray (86% above the control) and the highest flavonoid level in the
10 mg L ! bulb-soaking treatment (14% above the control). These compounds act as natural antioxidants,
strengthening the plant’s defense system (Divya et al., 2014). Moreover, a 68% increase in leaf nitrogen
content under 10 mg L' uniconazole treatment suggests improved nutrient uptake and accumulation efficiency
due to reduced vegetative growth and elevated cytokinin levels (Fletcher et al., 2000).
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Conclusion

Uniconazole effectively regulated vegetative growth, reduced stem height, and accelerated flowering in
tuberose, while enhancing physiological traits. The 10 mg L' foliar spray treatment produced the most
desirable results, increasing photosynthetic pigments, phenolic compounds, and leaf nitrogen content.
Although minor reductions in floret and bulbil numbers were observed, overall flower quality and
physiological performance improved, indicating that this treatment is a suitable approach for producing
compact, high-quality potted tuberose plants.
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