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Modulating Morphological Architecture: The Role of Paclobutrazol in Inducing Compactness and Pseudobulb Expansion in Dendrobium Orchids 
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ABSTRACT 

	
Aims: To evaluate best concentration of Paclobutrazol (PBZ), a gibberellin biosynthesis inhibitor, on the growth and flowering characteristics of Dendrobium ‘TC 32’ to achieve a compact, sturdy growth habit suitable for commercial pot plant production.
Study Design: The experiment utilized a Randomized Complete Block Design (RCBD). It was conducted under glasshouse conditions with 70% shade at the Floriculture Research and Development Unit (FRDU), department of National Botanic Gardens, Peradeniya, Sri Lanka.
 Methodology:  Two-year-old, sixty tissue-cultured plants (average height 23.25 cm) were treated with four concentrations of PBZ: 0.0 (control), 0.2, 0.4, and 0.6 mg/L (T1–T4). Growth parameters (tiller height, pseudobulb circumference, leaf production and tiller production) were monitored from November 2023 to October 2025. Floral quality (flower count and spike height) was recorded bi-weekly following spike initiation in May 2024.
Results: Higher concentrations of PBZ significantly influenced plant architecture (P < 0.001). Height: T4 (0.6 mg/L) resulted in the shortest plants, with a mean tiller height of 9.37± 1.50 cm (F=163.78, P<0.001) and a mean spike height of 8.9 ± 1.03 cm (F=648.74, P<0.001. PBZ treatment significantly increased pseudobulb circumference 8.93 ± 0.96 cm (F= 32.89, p< 0.001). There was no significant effect on the total number of flowers, tiller count or leaves produced.
Conclusion: Paclobutrazol effectively induces dwarfism and increases pseudobulb robustness in Dendrobium orchids. To balance growth retardation with overall plant vigor, T2 (0.2 mg/L) is recommended as the most suitable concentration for producing high-quality, compact flowering Dendrobium ‘TC 32’ under local glasshouse conditions in Sri Lanka.
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1. INTRODUCTION 
Orchids signify a keystone of the universal commercial floriculture industry, extremely valued as cut flowers and ornamental potted plants. Their market domination is due to an amazing range of colors, various floral shapes, sizes, and fragrances (Wang et al., 2019). Orchids are favored for interior decoration due to their long vase life and post-harvest longevity (Poonsri, 2021). Taxonomically, orchids belong to the Orchidaceae, the largest family of flowering plants, which includes around 25,000 to 35,000 species spread across 600 to 800 genera (Chowdhery, 2001). Within this family, the genus Dendrobium stands as the second largest, including more than 1,600 species (Puchooa, 2004).

While Dendrobium orchids are valued for their beauty, naturally long inflorescences present important challenges for the commercial potted plant market. Large plants and oversized flower spikes often lead to increased transport costs and heightened physical risks during shipment (Huang et al., 2024). Taller plants and plants with unnecessary inflorescence length require larger packaging materials, which decreases the total container capacity and increases the carbon footprint of transport. Also, physical injury to the plant during shipment causes a surge in ethylene production, which can lead to fast floral senescence and plant decay (Abeles et al., 2012; Huang et al., 2024). Furthermore, the physical weakness of long spikes can causes mechanical injuries  during handling triggers the rapid biosynthesis of ethylene (Kobayashi & Arditti, 2024). This hormonal flow increase senescence and can lead to the rapid decay of the plant material before it reaches the customer (Ketsa & Thampitakorn, 1995; Uthaichay et al., 2007).
In recent, Floricultural industry trends breeding programs to produce "miniature" or "compact" varieties over large-scale, traditional specimens (Latimer, J.G.,2001). These shorter phenotypes offer considerable advantages, including improved portability, easy maintenance requirements, and the optimization of retail space and efficiency in transportation (Heins, R. D.,2000). To meet this growing consumer demand, dramatically apply of plant growth regulators (PGRs) to modify plant architecture. The challenge lies in decreasing vegetative size while maintaining or improving floral quality and longevity (Pobudkiewicz, A.,2008).  Within these regulators, Paclobutrazol (PBZ) has appeared as a primary tool in orchid morphogenesis, where it is used to manipulate internode elongation and floral structural development (Goulart, N. C., et al., 2010).
Paclobutrazol [(2RS,3RS)-1-(4-chlorophenyl)-4,4-dimethyl-2-(1H-1,2,4 triazol-1-yl) pentan-3-ol] is one of growth retardant which inhibits kaurene oxidase and therefore blocks the oxidative reactions from ent-kaurene to ent-kaurenoic acid in the pathway leading to gibberellic acid (Graebe, 1987;Radimacher et al., 1984).
Paclobutrazol is active as a growth retardant in broad spectrum of species (Dalziel and Lawence, 1984; Lever et al., 1982). The physiological style of action of PBZ is primarily characterized by significant modifications in plant water relations and vegetative architecture. The application of PBZ reduce transpiration rates, plant height, total biomass accumulation, and leaf area index (Davis et al., 1988; Wang et al., 1985).  These changes are associated by a concomitant increase in stomatal resistance, which increases the plant's water-use efficiency under various conditions (Asare-Boakye et al., 1986). It is an extensively used triazole-class plant growth regulator (PGR) known for its capability to inhibit the biosynthesis of gibberellins (GAs).
PBZ is used to produce compact plants while improving flowering and fruit in Mangifera indica and several floricultural species. This pathway inhibits the conversion of ent -kaurene into ent -kaurenoic acid, a central step in the gibberellin (GA) synthetic cascade (Rademacher, 2000). The reduction of GA levels by PBZ inhibits the cellular elongation and division of the sub apical meristem leading to the shortening of the stem and dwarfed phenotype.
Paclobutrazol enhances physiological functioning of the Dendrobium by increasing the level of chlorophyll and photosynthetic power leading to a darker green foliage coloration (Tekalign and Hammes, 2004) It also enhances the tolerance to drought stress and extreme temperatures through adjusting stomatal conductance and antioxidant enzymatic functions (Souza et al., 2016). The systemic nature of PBZ helps in an effective translocation via xylem after soil and foliar application hence providing a flexible approach to architectural control of orchids (Fletcher et al., 2000).
2. material and methods 
The study was carried out under glasshouse conditions at the Floriculture Research and Development Unit (FRDU), Department of National Botanic Gardens (DNBG) Peradeniya. The temperature of 25–32°C, relative humidity of 75–85%. And light conditions were at an intensity of 1,400–1,600 Lux under a 70% shade.
In this experiment, two and half years old tissue-cultured Dendrobium cv. TC 05’ a hybrid derived from (Dendrobium Doreen × D. Supenbury white) × (Dendrobium Burana Charming) were used for this trial. The plants with an average height of 23.5 cm were established in 12.7 cm diameter clay pots containing; Granite chips, Coir dusk, Charcoal 1:1:1, which is used as the usual potting medium of Dendrobium Orchid at the FRDU of DNBG. 
A total of 60 plants were used to evaluate the effects of four different concentrations of Paclobutrazol (PBZ). Each treatment consisted of 15 replicates, with one plant serving as an individual experimental unit per pot. The treatments were defined as follows:
    (T1) Control: 0.0 mg L−1 (Distilled water)
    (T2): 0.2 mg L−1 Paclobutrazol
    (T3): 0.4 mg L−1 Paclobutrazol
    (T4): 0.6 mg L−1 Paclobutrazol
During the first three weeks inorganic fertilizer in liquid form (N: P: K 10:52:10) was applied twice a week. In the next 2 weeks a combination of N: P: K 20:20:20 was applied twice a week coupled with an organic liquid fertilizer (Maxi-crop) that was applied once a week. Subsequently N: P: K 30:10:10 and 20:20:20 were alternated twice a week, an organic liquid fertilizer (Maxi-crop) was also applied once a week and plants were watered once a day.
Observation on growth parameters of plants were recorded twice a month from November 2023 to October 2025.  Plant height (from the base to the top of the plant) and circumference of pseudobulbs were measured while number of new leaves and number of new tillers were counted. Floral quality specifically flower count and spike height were recorded bi-weekly following spike initiation in May 2024.
The experiment was arranged according to a Randomized Complete Block Design (RCBD). The T1 Paclobutrazol 0.0 concentration was considered to be the control treatment. Growth of plants were measured at two-month intervals from November 2023 to October 2025 with the following parameters, number of new shoots, number of new leaves, number of flowers, were counted and height new shoots and height of spike were measured. Statistical analysis was performed using Past4.03 statistical package. Krukal-Wallis test was also done on data. Data were subjected to analysis of Kruskal-Wallis test. Medians were separated using Mann-whitney pairwis procedure. Data was subjected to analysis of variance (ANOVA). Mean separation was done using Tukey’s pairwise procedure.

3. results and discussion

3.1 HEIGHT OF PLANTS 
The experiment demonstrated that the morphological architecture of Dendrobium orchid exhibits a inverse relationship between PBZ concentration and plant height. The control (T1: 22.8 ± 1.87 cm) and T2 (21.33 ± 2.22 cm) showed no statistical difference (p=0.088, Group 'a'), higher concentrations triggered radical suppression. T3 got 18.33 ± 1.48 cm (Group 'b'), a significant 21.21% reduction marking the shorter plants. T4 exhibited the shortest stems (9.37±1.5 cm, Group 'c'), which is 58.9% reduction from the control. This indicates the role of PBZ is essential for the formation of miniature cultivars.



Fig 01. Average Height of New Plants in different Paclobutrazol Concentrations
Error bars are + SE. Different lowercase letters indicate significant differences among treatments T1,: 0.0 mg L−1 (Distilled water); T2 0.2 mg L−1 Paclobutrazol; T3,: 0.4 mg L−1 Paclobutrazol, T4; 0.6 mg L−1 Paclobutrazol
Paclobutrazol had a significant, dose-dependent reduction in height of plants (p<0.05). The strongest inhibition was got at T4, (0.6 mg L -1) and reduced the height 9.37±1.5 cm (F=163.78, P<0.001). According to Tukey’s HSD test, morphological thresholds were significant. Although T2 (21.33 cm) showed a slight reduction compared to T1 (22.8 cm), the change is not significant (p>0.05), showing that low-level applications cannot induce compactness. However, T3 (18.33cm) and T4 (9.37 cm) had significant differences with the T1 and each other (p<0.01). T4 showing most efficient for inducing compactness. It shows that the morphological architecture will not be able to be changed significantly without reaching a critical threshold between T2 and T3.

Paclobutrazol reduces the height of Dendrobium by suppressing gibberellin production, halting cell elongation in the sub-apical meristem. which creates shortened plants without stopping the loss of cellular proliferation. According to Syahputra et al. (2016), this dose-dependent suppression significantly limits the vertical growth compared to the untreated controls, ending with a scaled down vegetative structure.
The standards of paclobutrazol on Dendrobium require accurate quantity tuning to regulate plant height even though photosynthetic potential is maintained. PBZ suppresses growth of shoots in favor of growth of storage organs, enhancing a structurally sound, less spaced phenotype. This change changes the source sink relationships, in that the nutrient build-up and reproductive effectiveness are favored at the cost of vertical growth (Kusuma & Hartati, 2020).  It is these that are in line with the inhibitory action of PBZ to the oxidation of ent -kaurene to ent -kaurenoic acid to reduce longitudinal shoot growth (Rademacher, 2000).
Equivalent height losses have been observed in other species with ever-growing PBZ levels causing a progressive reduction in internode length and plant height (Souza et al. 2016). Moreover, Kamran et al. (2018), revealed that increased PBZ levels also decrease the plant height and internode length to a considerable extent by suppressing the production of gibberellins. This inhibition is a typical morphological reaction to triazole by the growth retardants which restrain the cell growth and maintain the plant vigor.
3.2 Circumference OF PSEUDOBULB   

The statistical analysis showed that the treatment of paclobutrazol had a highly significant impact on the circumference of the pseudobulb (F= 32.89, p< 0.001). T4 (0.6 mg/L) produced the maximum mean girth of 8.93 ± 0.96 mm, representing a 69% increase over the control group (5.27 ± 0.78 cm).  Application of PBZ showed a clear dose-response relationship regarding the circumference of pseudobulb (Fig. 02). PBZ treatments resulted in a significant increase in circumference compared to the control (P < 0.05). There was no significant difference observed between the T2 (0.2 mg/L) and T3 (0.4 mg/L) treatments. 



Fig 02. Average Circumference  of New Pseudobulb in different Paclobutrazol Concentrations Error bars are +SE. Different lowercase letters indicate significant differences among treatments T1,: 0.0 mg L−1 (Distilled water); T2 0.2 mg L−1 Paclobutrazol; T3, : 0.4 mg L−1 Paclobutrazol, T4; 0.6 mg L−1 Paclobutrazol
In contrast to the results of height, the pseudobulb circumference increased proportionally with the dosage of the treatment with T4 showed the largest girth. This change of morphology, decreasing vertical height while increasing pseudobulb circumference is a typical response to growth retardants, this can enhance the storage capacity and sturdiness of orchid structures (Giatgong, 2010; Kamran et al., 2018).

The increase in pseudobulb width observed in 0.6 mg L⁻¹ (T4) indicates a characteristic morphological shift induced by Paclobutrazol. As vertical elongation is suppressed, the plant undergoes a reallocation of carbohydrates toward storage tissues. This result is similar with Hadiati and Sukamto (2015), who found that PBZ treatments induce the thickening of Dendrobium pseudobulbs. Moreover, Syahputra et al. (2016) found that increasing PBZ concentrations result in wider, shorter stems likely due to the inhibition of gibberellin-mediated cell elongation in favor of increased radial cell expansion. The thickening of the pseudobulb of orchids cultivation is often viewed as a positive trait, as it enhances the plants improves its overall aesthetic quality and resilience to environmental stress (Pobudkiewicz & Nowak, 2012).

2.3 LEAF PRODUCTION   
The average number of new leaves is also a good indicator for growth of plants. Therefore, number of new leaves per plant is a very important parameter. Unlike the shoot height and pseudobulb circumference, Paclobutrazol (0.0–0.6 mg/L) treatment had no significant effect on leaf production. The means across all groups are nearly identical, and the high P value confirms that the variation observed is likely due to chance rather than the PBZ treatment. The means around 6.2–6.6, (F=0.46, P=0.71). Mean leaf counts remained relatively constant across all treatments, ranging from 6.20±0.86 in the control group to a maximum of 6.60±1.06 in the 0.2 mg/L (T2) treatment. Statistical analysis confirmed the absence of a significant treatment effect, indicating that initiation of leaves is independent of the tested PBZ doses. The leaf counts remained consistent across all groups, with the control (T1) and the highest concentration (T4), both yielding a mean of 6.20 leaves.

Fig 03. Average number of new leaves in different Paclobutrazol Concentrations
Error bars are +SE. Different lowercase letters indicate significant differences among treatments T1, : 0.0 mg L−1 (Distilled water); T2 0.2 mg L−1 Paclobutrazol; T3, : 0.4 mg L−1 Paclobutrazol, T4; 0.6 mg L−1 Paclobutrazol
T2 (0.2 mg/L) revealed the maximum numerical mean (6.60 ± 1.06), representing a marginal 5.38% increase comparative to the control. T3 (0.4 mg/L) displayed a mean of 6.47 ± 1.19, it is a 3.23% increase over the control. However, the statistical analysis assigned all treatments (T1–T4) to the same statistical group ('a'), confirming that mean leaf production did not differ at the alpha = 0.05 level.
This lack of significance proposes that while PBZ successfully promotes storage organ expansion (pseudobulbs), it does not adversely affect or significantly enhance the vegetative leaf initiation rate at these concentrations. The application of Paclobutrazol  up to 0.6 mg/L concentrations did not significantly change the leaf number per plant (P=0.71). This discovery is reliable with the observations of Griesbach (2010). He found that that foliar sprays of PBZ on Phalaenopsis had no significant effect on leaf number or the increase in leaf span, despite reducing inflorescence length.
The stability of leaf count across treatments shows that while PBZ is a strong inhibitor of gibberellin biosynthesis leading to the significant pseudobulb expansion showed in this study. It does not interfere with the rate of leaf initiation. This line up with the "Growth-Differentiation Balance" theory, where PBZ acts to retard cell elongation in the stems or pseudobulbs without necessarily reducing the total number of vegetative organs (Griesbach, 2010; Li et al., 2021). Furthermore, similar results have been noted in other ornamental species, such as Consolida orientalis, where PBZ concentrations did not result in significant differences in vegetative organ count despite altering flower and leaf color (Mansuroglu et al., 2025). Thus, for the Dendrobium tested, PBZ appears to be a selective growth retardant that prioritizes resource partitioning toward storage tissue expansion over vegetative multiplication.
3.4 INITIATION OF NEW SHOOTS  
The data indicates that Paclobutrazol does not significantly interfere with the production of new tillers at these concentrations (F=2.40, P= 0.71). The highest mean tiller production occurred at 0.2 mg/L (T2), with 3.93   ± 0.80 tillers. Although the P value is lower than that of leaf counts, it still exceeds the 0.05 significance threshold. Therefore, there is no statistically significant difference in tiller initiation among the four treatments. The optimal Vigor at T2 (0.2 mg/L) shows the highest performance with a 11.32% increase in tiller initiation compared to the control (Fig 4). This confirms that T2 is the "Best Concentration," as it shows slightly stimulating shoot production while having the preferred height. T3 and T4 showed minor declines of 9.43% and 3.77% respectively. PBZ significantly reduces height in Dendrobium, but it does not inhibit the initiation of new shoots. The numerical tillers in T2 indicate that this concentration improves plant architecture without losing vegetative multiplication.


Fig 04. The Average Height of new plants in Different Paclobutrazol Concentrations
Error bars are +SE. Different lowercase letters indicate significant differences among treatments T1,: 0.0 mg L−1 (Distilled water); T2 0.2 mg L−1 Paclobutrazol; T3, : 0.4 mg L−1 Paclobutrazol, T4; 0.6 mg L−1 Paclobutrazol
PBZ application produces shorter tillers without suppressing the shoot count. It implies the plant maintains its growth potential despite the chemical growth regulation. This stability in tiller number aligns with previous research by Te-chato et al. (2009), which suggests that PBZ acts on the thickening of  vegetative structures rather than the induction of new lateral shoots or multiplication in orchids.

The outcome of 3.93 tillers at 0.2 mg/L is in line with the low-dose stimulation theory that is common when dealing with orchidaceous. It was discovered in a similar experiment that low concentrations of PBZ (0.5 mg/L) enhanced shoot proliferation, but higher doses caused it to slow down (Smith and Johnson, 2019). The number of tillers was not affected by different levels of PBZ (0.1-0.5mg/L) in Phalaenopsis orchids (Lee et al., 2021). This is the same finding as we have noted that PBZ did not significantly inhibit (P=0.102) tiller initiation. Moreover, one of the studies on Cymbidium stated that the high concentration of the products (over 1.0 mg/L) had a considerable negative effect on the count of tillers (Tanaka and Wu, 2018).

The maximum dose (T4) in this experiment was associated with the slight, non-significant decrease of 3.77% only, which indicated that this range remained below the toxicity level. In addition, the researchers noted that PBZ may pretend to be cytokinin in Cattleya orchids, which results in a numerical increase in lateral buds (Gonzalez et al., 2020). This follows this observation of the 11.32% higher increase in the initiation of tillers at T2. In addition, no increase in shoot production was observed in in Vanda orchids with the increase of the PBZ concentration (Muller, 2022).  The results of this experiment have the same tendency following the T2 peak where T3 decreases by 9.43%. Moreover, a comparative study of PBZ and Uniconazole against Dendrobium hybrid tillering revealed that the former did not inhibit the shoot initiation as much as the other triazoles do (Patel and Singh, 2023). This is in line with our observation, and constant mean tiller numbers of between 3.20 and 3.93 in all treatments.
In addition, Experiments with Dendrobium 'Emma White' revealed that PBZ decreases the height but does not decrease the number of tillers so that photosynthetic surface area is not diminished (Ross, 2024). This confirms our observation that PBZ does not affect vegetative vigor in the process of dwarfing it.

3.5 FOWER PRODUCTION  
The application of PBZ at concentrations of 0.2 - 0.6 mg/L did not significantly affect the flower count.  The 0.2 mg/L treatment (T2) showed the highest numerical mean of 9.33±1.23 flowers, it was not statistically distinct from the control (8.73±1.98) or other treatment groups, F=1.04, P=0.381. All means followed by the same letter (a) indicating no significant difference at the P < 0.05 level (Fig. 05).  PBZ application at these specific levels does not negatively impact the reproductive capacity of the Dendrobium orchid. This finding is particularly valuable for commercial growers, as it suggests that the significant morphological improvements induced by the regulator such as the compactness of the plant and expansion of the pseudobulb can be achieved without sacrificing the floral yield or aesthetic value of the crop.



Fig 05. Average No. of flowers in different Paclobutrazol Concentrations

Error bars are +SE. Different lowercase letters indicate significant differences among treatments T1, : 0.0 mg L−1 (Distilled water); T2 0.2 mg L−1 Paclobutrazol; T3,: 0.4 mg L−1 Paclobutrazol, T4; 0.6 mg L−1 Paclobutrazol
This observation is significant as it demonstrates that PBZ acts as a selective growth retardant. While PBZ is a known inhibitor of gibberellin (GA) biosynthesis, which usually results in shorter stems or inflorescences, it does not necessarily reduce the plant's capacity for floral induction or bud development. This is similar with Griesbach (2010) finding, that PBZ significantly decreased the height of the inflorescence in Phalaenopsis orchids, while the total number of flowers not changed. Similar results were observed in herbaceous, that PBZ increased the plant's sturdiness while compromising flower count (Li et al., 2021).
The maintenance of the flower production as well as the absence of change in the number of leaves and tillers indicate that over these particular concentrations PBZ favors resource partitioning into storage organs, that is, the pseudobulbs but does not come at the expense of the reproductive energy of the plant. This has a good result on production of orchids in a commercial business since it enables production of more resilient compact plants that will still be aesthetically and ornamentally valuable (Te-chato et al., 2009).

Paclobutrazol is a selective growth regulator, which suppresses GA-biosynthesis, and reduces stem length without affecting floral induction or bud development. This is consistent with Griesbach (2010) who observed that there was a shorter length of the inflorescence but no difference in the quantity of flower of Phalaenopsis. Furthermore, PBZ inhibition is localized to the sub-apical meristem, without changing the reproductive meristem's activity (Hwang et al., 2023).

The rate of stability in the number of flowers and leaves imply that the PBZ allocates resources to storage. This sink-source alteration does not decrease reproductive ability, and it thickens pseudobulbs. Mandal et al. (2024) validate that low dose triazoles can preserve floral density by elevating the non-structural carbohydrates of the pseudobulbs prior to anthesis to guarantee healthy flowering even with a reduced plant structure. It is a good finding for floriculture, to create compact, shorter c plants that have floral and aesthetic value (Te-chato et al., 2009). Also, PBZ can increase the shelf life of orchid blooms and decrease the floral longevity by controlling ethylene sensitivity, while unchanged the number of flowers (Vandana et al. (2022).
3.6 HEIGHT OF SPIKE
There is a highly significant difference in spike height between the treatment groups F=648.74, P<0.001. Every increase in treatment level resulted in a significant decrease in height, with T4 exhibiting the shortest spikes (8.93±1.03), representing a 71% reduction compared to the control (31.47±1.68). While flower count and leaf production remain stable, PBZ targets sub-apical meristems to reduce spike height without affecting reproductive output.



Fig 06. Average No. of Height of spick in different Paclobutrazol Concentrations

Error bars are +SE. Different lowercase letters indicate significant differences among treatments T1, : 0.0 mg L−1 (Distilled water); T2 0.2 mg L−1 Paclobutrazol; T3, : 0.4 mg L−1 Paclobutrazol, T4; 0.6 mg L−1 Paclobutrazol
The analysis confirms a highly significant inhibitory effect of Paclobutrazol on spike elongation Means followed by different letters (a, b, c, d) are significantly different at P < 0.05. There is a dramatic and clear reduction in height with increasing PBZ concentrations. At the highest dose (0.6 mg/L).    The significant height reduction, while constant flower count is a major benefit of the application of PBZ in commercial orchid cultivation. This generates a shorter, more balanced, and floriculturally valuable plant architecture that is easier to transport and presentation (Griesbach, 2010; Vandana et al., 2022).
In Phalaenopsis, it was found that PBZ application decreased the heigh of inflorescence without changing the flower count, Griesbach (2010), The shorter inflorescence is the main influence caused by of PBZ, which inhibits gibberellin synthesis, thereby blocking cell elongation in the flower stalk (Hwang et al., 2023).    This finding is very important in commercial orchid production to stop lanky growth and develop the aesthetically proportionate potted plants (Vandana et al., 2022).
Research on of Phalaenopsis showed that a substrate drench of PBZ at a concentration between 5 and 20 mg L -1 inhibited the vertical growth of the primary flower spike successfully (Wang, 1998). Cattleya orchids, when subjected to PBZ, showed a significant reduction in the primary axis length, and the greatest inhibition took place at levels of higher than 50ppm (Gopi and Panigrahi, 2011).
There was a dose-dependent reaction to the PBZ concentrations (0 0.6 mg/L -1): the pseudobulb diameter grew by 68 %, and the spike height was reduced from 31.60 cm to 8.93 cm. These results support the fact that PBZ selectively acts to disrupt cell elongation of the floral stalk regulated by gibberellins and at the same time enhances radial thickening of the storage tissues.
Unlike the significant changes in height and circumfrence of plants, other vegetative and reproductive measures, namely the number of leaves, the number of tillers and the number of flowers, were not significantly different among all treatments of the experiment. There was no significant difference in the number of leaves (P=0.790), the number of tillers (P= 0.085) or the number of flowers (P= 0.395).
The overall findings suggest that the use of PBZ could be utilized successfully to orchid use to produce a more compact and robust growth habit with shorter flower spike length and higher total plant height and greater pseudobulb thickness though still with the same number of foliage leaves, new shoot generation, and total flower production. This is the best balance that ensures commercial production of pot plants, which also increases visual appeal and structural integrity of orchids.
4. Conclusion
The study reveals that Paclobutrazol is a highly effective chemical for changing the architectural characteristics of Dendrobium ‘TC 32’ to meet commercial potted plants. By inhibiting gibberellin biosynthesis, PBZ effectively stimulated significant dwarfism, specifically at the 0.6 mg/L concentration, while concurrently increasing pseudobulb robustness. The significant reduction in both tiller and spike height (P<0.01) proves that PBZ can be used to produce more compact, stronger orchids without negatively impacting the plant's ability to produce new leaves, flowers or tillers. This structural modification towards a thicker, more resilient pseudobulb suggests improved nutrient storage and mechanical stability, which are vital for the longevity of ornamental potted orchids.
However, while higher concentrations (0.6 mg/L) resulted in the most significant growth inhibition, the study identifies T2 (0.2 mg/L) as the most suitable concentration for practical application. This dosage provides a superior balance between achieving a compact growth habit and maintaining the overall vigor and aesthetic appeal required for the floriculture market. Under the glasshouse conditions of Sri Lanka, this treatment offers a reliable protocol for growers to produce high-quality, uniform, and commercially viable Dendrobium ‘TC 32’ plants that are easier to transport and more attractive to consumers.
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Effect of Paclobutrazol on Height of New Plants

a
a
b
c

T1	T2	T3	T4	23.1	21.5	18.2	9.5	Diferent Pacloburazol Concentrations


Average Height of Plants (Cm)




Effect of Paclobutrazol on Circumference of New Pseudobulb

c
b
ab
a

T1	T2	T3	T4	5.2	7.1	7.9	8.8000000000000007	Different Paclobutrazol Concentrations


Average Diameter of Pseudobulb (cm)




Effect of Paclobutrazol on number of new leaves

a
a
a
a

T1	T2	T3	T4	6.2	6.53	6.4	6.1	Different Pacloutrazol Concentratioms


Average no. of new leaves




Effect of Paclobutazol on Number of new Tillers

a
a
a
a

T1	T2	T3	T4	3.5	3.9	3.2	3.4	Different Paclobutrazol Concentrations 


Average no. of new Tillers




Effect of Paclobutrazol on Number of Flowers

a
a
a
a

T1	T2	T3	T4	8.6999999999999993	9.3000000000000007	8.9	8.5	Different Paclobutrazol Concentrations

Average no.of flowers




Effect of Paclobutrazol on  Height of Spike

a
b
c
d

T1	T2	T3	T4	31.6	28.1	17.5	9	Different Pacloburazol Concentrations


Average Hight of Spick




