Influence of Pre and Post Planting Application of Plant Growth Regulators on Bulb Sprouting and Plant Height of Tuberose (Polianthes tuberosa L.) cv. Prajwal 
Abstract
The present investigation was conducted at the Experimental Orchard, Department of Horticulture, CCS Haryana Agricultural University, Hisar, Haryana, India, during 2024–25 and 2025–26 to evaluate the influence of pre- and post-planting application of plant growth regulators on bulb sprouting and plant height of tuberose (Polianthes tuberosa L.) cv. Prajwal. The experiment was laid out in a factorial randomised block design. The treatments comprised gibberellic acid (150, 250 and 350 ppm), salicylic acid (150, 250 and 350 ppm) and benzyl adenine (50, 100 and 150 ppm), along with a control. The application methods included bulb dipping, foliar spray and bulb dipping + foliar spray. Among the treatments, GA₃ at 350 ppm recorded the earliest initiation of sprouting (10.56 and 5.78 days) and complete sprouting (33.11 and 21.56 days) in the fresh and ratoon crops, respectively. The maximum bulb sprouting percentage (85.78 and 92.44%) and plant height (79.51 and 74.64 cm) were recorded with salicylic acid at 350 ppm in the fresh and ratoon crops, respectively. Among the application methods, bulb dipping + foliar spray resulted in the earliest sprouting initiation (12.47 and 6.93 days), complete sprouting (35.27 and 22.90 days), maximum bulb sprouting percentage (80.67 and 87.23%) and plant height (76.18 and 71.02 cm) during the fresh and ratoon crops, respectively. The findings indicate that the combined use of 350 ppm GA₃ for sprouting traits and 350 ppm salicylic acid for bulb sprouting percentage and plant height, applied through bulb dipping and foliar spray, improved sprouting behaviour and plant height in tuberose cv. Prajwal.
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Introduction 
Tuberose (Polianthes tuberosa L.), commonly known as Rajanigandha, is an important commercial bulbous ornamental crop grown extensively throughout tropical and subtropical regions of the world. The crop is highly valued for its attractive, fragrant flowers, long vase life and wide adaptability. Tuberose flowers are extensively used as cut flowers, loose flowers, floral decorations and garlands, and for essential oil extraction in the perfumery industry. Owing to its high economic returns and increasing market demand, the crop has emerged as a promising commercial flower crop in India.
Uniform and rapid sprouting, coupled with vigorous vegetative growth, is essential for successful tuberose cultivation. Delayed sprouting and poor vegetative growth adversely affect plant establishment, flowering behaviour and, ultimately, flower yield. Plant height is an important growth attribute, as it directly influences photosynthetic efficiency, spike production and flower yield. Therefore, appropriate manipulation of the physiological processes governing bulb sprouting and vegetative growth is of considerable importance in tuberose cultivation.
Plant growth regulators (PGRs) play a pivotal role in regulating growth and developmental processes in ornamental bulbous crops. Gibberellic acid (GA₃) has been found to promote dormancy breaking, stimulate cell division and elongation, enhance mobilisation of stored reserves and improve vegetative growth in Pterocarpus marsupium (Ahmad et al., 2021). Salicylic acid has been reported as an endogenous signalling molecule involved in physiological regulation, stress tolerance and the enhancement of metabolic activities in chickpea (Cicer arietinum L.) (War et al., 2011). Benzyl adenine, a synthetic cytokinin, promotes cell division, chlorophyll synthesis and sink strength, thereby influencing bulb sprouting and subsequent plant growth in gerbera cut flowers (Emongor, 2004). Recent reviews further indicate that exogenous GA₃ can influence seed germination, cell expansion, stored-reserve mobilisation and growth responses, while salicylic acid and cytokinins participate in signalling pathways associated with growth, development and stress responses (Argueso & Kieber, 2024; Shah et al., 2023; Spoel & Dong, 2024).
Ram et al. (2001) observed enhanced sprouting and vegetative growth in tuberose with GA₃ application. Similar findings were reported by Devadanam et al. (2007), Havale et al. (2008), Wagh et al. (2012), Kapri et al. (2018) and Hadiya et al. (2020). Salicylic acid has also been reported to improve physiological efficiency and growth in ornamental crops (Bayat & Aminifard, 2017; Hu et al., 2022). Benzyl adenine has also been found effective in enhancing growth and flowering in several bulbous ornamentals (Panja et al., 2018; Danaee et al., 2011). Recent field-based studies in horticultural crops also show that plant growth regulator responses can vary with crop species, regulator and concentration, including evidence from GA₃ use in tuberose and foliar PGR applications in bitter gourd (Naga et al., 2025; Singh & Kaur, 2024).
Although information is available on the individual effects of plant growth regulators, evidence on their combined pre- and post-planting application through different methods under semi-arid conditions remains limited. In particular, it remains unclear whether pre-planting bulb dipping and post-planting foliar application, used alone or together, produce consistent sprouting and plant-height responses in fresh and ratoon tuberose crops under semi-arid conditions. Therefore, the present investigation was undertaken to evaluate the influence of pre- and post-planting treatments of plant growth regulators and their application methods on sprouting behaviour and plant height of tuberose cv. Prajwal.
Materials and Methods 
The experiment was conducted during 2024–25 (fresh crop) and 2025–26 (ratoon crop) at the Experimental Orchard, Department of Horticulture, CCS Haryana Agricultural University, Hisar, Haryana, India. The experimental site is situated at 29°10′ N latitude and 75°46′ E longitude, at an altitude of 215.2 m above mean sea level. The experimental field is located in a semi-arid region characterised by hot summers, cool winters and low rainfall. Summer temperatures often range from 40 to 46 °C, while winter temperatures may drop considerably, occasionally resulting in frost during December and January. The area receives an average annual rainfall of about 450 mm, most of which occurs during the south-west monsoon period (July to September). Fog and dew are common during winter, whereas hot desiccating winds (loo) prevail during May and June. Meteorological data during the crop period were obtained from the meteorological observatory of the Department of Agricultural Meteorology, CCS Haryana Agricultural University, Hisar, located adjacent to the experimental site.
The experiment was laid out in a factorial randomised block design with three replications. The treatments comprised ten levels of plant growth regulators, viz., T₁-Control (water), T₂-GA₃ 150 ppm, T₃-GA₃ 250 ppm, T₄-GA₃ 350 ppm, T₅-SA 150 ppm, T₆-SA 250 ppm, T₇-SA 350 ppm, T₈-BA 50 ppm, T₉-BA 100 ppm and T₁₀-BA 150 ppm. The second factor consisted of three application methods: bulb dipping for 1 hour in plant growth regulators (M₁), foliar spray of plant growth regulators after 60 days of planting (M₂) and bulb dipping for 1 hour + foliar spray of plant growth regulators after 60 days of planting (M₃).
The soil was sandy loam, medium in available nitrogen, phosphorus and organic carbon, and high in available potassium, with pH 7.71 and EC 0.36 dS m⁻¹, which were suitable for tuberose cultivation. The field was brought to a fine tilth by repeated ploughing, harrowing and levelling. The experiment consisted of 30 treatment combinations replicated thrice. One week before bulb planting, well-decomposed farmyard manure (FYM) at 5 kg/m² was applied uniformly and mixed thoroughly into the soil during final land preparation. A full dose of phosphorus (10 g/m²) and potassium (10 g/m²), along with half the dose of nitrogen (10 g/m²), was applied and mixed thoroughly into the soil. The remaining half dose of nitrogen (10 g/m²) was applied 30 days after planting. The same fertiliser schedule was followed in the ratoon crop. Uniform, healthy, disease-free bulbs with a diameter of 3–4 cm and a weight of 30–40 g were selected. Bulbs were planted at a spacing of 30 × 30 cm in plots measuring 1.5 m × 1.5 m on 24 April 2024. Each plot accommodated 25 plants. Irrigation was applied at intervals of 5–7 days during summer and 10–15 days during winter. Recommended cultural practices, such as weeding, hoeing and plant protection measures, were adopted uniformly throughout the crop period.
For the preparation of gibberellic acid solutions, the required quantities of gibberellic acid (GA₃), viz., 150, 250 and 350 ppm, were first dissolved in a small quantity of methanol, and the final volume was then made up to one litre with distilled water. Salicylic acid solutions, viz., 150, 250 and 350 ppm, were first dissolved in a small quantity of methanol, and the final volume was then made up to one litre with distilled water. Similarly, the required quantities of benzyl adenine (BA), viz., 50, 100 and 150 ppm, were first dissolved in a small quantity of methanol, and the final volume was then made up to one litre with distilled water. For bulb dipping, two litres of each treatment solution were prepared by adding normal water, and the bulbs were immersed in the solution for one hour before planting. After treatment, the bulbs were removed, shade-dried briefly and planted in their respective plots. For foliar application, the required plant growth regulator solution was prepared up to two litres with normal water for each treatment and sprayed uniformly on the foliage 60 days after planting using a knapsack sprayer. Spraying was performed under calm weather conditions to ensure proper coverage. Normal water spray was applied in the control plots. In the combined method, bulbs were first treated by dipping for one hour before planting, and the same treatment was again applied as a foliar spray 60 days after planting.
Observations on days to initiation of sprouting and days to complete sprouting were recorded from the date of planting in the fresh crop and from the date of harvesting of the previous year’s dried spikes in the ratoon crop. Bulb sprouting percentage was calculated using the stated formula:
                                              Number of bulbs sprouted 
Bulb sprouting (%) =     ––––––––––––––––––––––––––––––––– × 100
                                           Total number of bulbs planted
Five healthy plants were selected randomly from each plot for recording observations. Plant height was recorded at the full-bloom stage from ground level to the tip of the spike using a metre scale. Five randomly selected plants were observed in each plot, and the average was calculated and expressed in centimetres. The data were statistically analysed using analysis of variance appropriate for a factorial randomised block design, as suggested by Panse and Sukhatme (1985).
Results and Discussion
Days to initiation of sprouting
The data presented in Table 1 revealed significant differences among plant growth regulator treatments and application methods with respect to days to initiation of sprouting during both fresh and ratoon crops. Among the treatments, GA₃ at 350 ppm (T₄) recorded the earliest sprouting (10.56 and 5.78 days) in the fresh and ratoon crops, respectively, whereas the control treatment required the maximum period (18.45 and 11.56 days, respectively). GA₃ was the most effective treatment in minimising the number of days taken for sprouting (Sharma et al., 2016; Sendhilnathan et al., 2019). The reduction in sprouting duration under GA₃ treatment may be attributed to accelerated dormancy breaking, enhanced synthesis of hydrolytic enzymes and increased mobilisation of stored carbohydrates, resulting in rapid cell elongation and bud emergence. Similar findings were reported in tuberose by Ram et al. (2001), Devadanam et al. (2007), Wagh et al. (2012), Kapri et al. (2018), Hadiya et al. (2020) and Singh and Painkra (2023).
Among the application methods, the combined application of bulb dipping + foliar spray (M₃) significantly reduced the time taken for sprouting initiation (12.47 and 6.93 days) in the fresh and ratoon crops, respectively. This superiority might be due to efficient absorption and prolonged availability of growth regulators through both bulbs and foliage.
Among the interaction effects, the application of GA₃ at 350 ppm through bulb dipping + foliar spray (T₄M₃) significantly hastened sprouting and recorded the earliest initiation of sprouting (9.67 and 5.00 days) during the fresh and ratoon crops, respectively. The promotive effect of GA₃ might be attributed to enhanced synthesis of hydrolytic enzymes, increased mobilisation of stored food reserves and accelerated cell elongation, which collectively facilitated rapid dormancy breaking and uniform sprouting.
Days to complete sprouting
Significant variations were observed among treatments and methods with respect to the number of days taken for complete sprouting (Table 2). Treatment T₄ (350 ppm GA₃) recorded the earliest complete sprouting (33.11 and 21.56 days) during the fresh and ratoon crops, respectively, while the control treatment exhibited delayed sprouting (45.11 and 31.45 days).
The stimulatory effect of GA₃ on complete sprouting could be due to enhanced respiratory activity, increased enzyme production and rapid utilisation of reserve food materials, thereby promoting synchronised and uniform sprouting. Similar observations were recorded in tuberose by Kumar et al. (2002), Havale et al. (2008) and Ramzan et al. (2014).
Gawai et al. (2020) reported that foliar application of plant growth regulators significantly influenced the growth parameters of tuberose. Hadiya et al. (2020) observed that application of GA₃ at 150 ppm improved the growth attributes of tuberose. Similarly, Dalvi et al. (2021) reported that GA₃ at 100 ppm was the most effective treatment for improving the growth and flowering of tuberose cv. Prajwal. Comparable results have also been reported with GA₃ application in carnation (Angitha et al., 2022) and tuberose cv. Arka Nirantara (Samanta & Fatmi, 2024).
Among the methods, bulb dipping + foliar spray significantly improved complete sprouting, recording the minimum values (35.27 and 22.90 days) in the fresh and ratoon crops, respectively. The interaction effect between plant growth regulator treatments and application methods was significant for all parameters studied during both fresh and ratoon crops. Among the interaction effects, application of GA₃ at 350 ppm through bulb dipping + foliar spray (T₄M₃) significantly enhanced sprouting and recorded the earliest completion of sprouting (29.67 and 20.33 days) during the fresh and ratoon crops, respectively.
Bulb sprouting percentage
The results indicated significant differences among treatments and methods for bulb sprouting percentage (Table 3). The highest sprouting percentage was recorded under SA 350 ppm (T₇), with 85.78 and 92.44 per cent during the fresh and ratoon crops, respectively, whereas the minimum sprouting percentage was recorded under the control treatment (59.11 and 65.33%).
The beneficial influence of salicylic acid on bulb sprouting may be attributed to its role in improving physiological efficiency, membrane stability, antioxidant defence mechanisms, bulb stress tolerance and enhanced mobilisation of stored metabolites. Salicylic acid reduced bulb failure and helped more bulbs survive, become active and sprout successfully. Similar findings have also been reported by Bayat and Aminifard (2017) in five commercial cut flowers, viz., Alstroemeria peruviana, Gerbera jamesonii, Lilium asiaticum, Polianthes tuberosa and Rosa hybrida; Zulfiqar et al. (2020) in sword lily; Hu et al. (2022) in plants; Haq et al. (2022) in cut spikes; and Desai et al. (2020) in tuberose.
Among the methods, bulb dipping and foliar spray (M₃) recorded significantly higher bulb sprouting percentages (80.67 and 87.23%) during both crop seasons. The interaction treatment comprising salicylic acid at 350 ppm applied through bulb dipping + foliar spray (T₇M₃) proved superior in improving bulb sprouting percentage. The interaction effect T₇M₃ recorded the maximum bulb sprouting percentage of 89.33 and 96.00 per cent during the fresh and ratoon crops, respectively.
Plant height (cm)
The data presented in Table 4 indicated that plant height was significantly influenced by various plant growth regulators and application methods during both fresh and ratoon crops.
Among the treatments, 350 ppm salicylic acid (T₇) resulted in significantly greater plant height (79.51 and 74.64 cm), which was statistically at par with the treatment (T₄) 350 ppm GA₃ (79.39 and 74.47 cm) in the fresh and ratoon crops, respectively, whereas the minimum plant height was recorded under the control (T₁) (73.83 and 68.78 cm). This may be due to the regulation of cell enlargement and division in synergy with other substances such as auxin, indole acetic acid (IAA) and phenolics, which are recognised to regulate cell enlargement and division during root and shoot growth (Padmapriya & Chezhiyan, 2002 in chrysanthemum; Anwar et al., 2014 in tuberose). The results of the present study are similar to those reported by Yildirim et al. (2008), who found that SA increased plant height in cucumber. Shoot and root growth were accelerated by salicylic acid treatment in Medicago sativa (Drazic et al., 2006). Salicylic acid is a phenolic compound that enables plants to survive under challenging soil and environmental conditions. Salicylic acid plays key roles in regulating various physiological and developmental processes in plants (Iqbal et al., 2012 in zinnia). Anwar et al. (2014) observed that foliar application of salicylic acid at lower concentrations promoted improved vegetative growth in tuberose. Enhanced growth due to pre-soaking of corms in salicylic acid indicated the beneficial role of salicylic acid in ornamental crops (Hu et al., 2022). Salicylic acid improves nutrient uptake and overall plant vigour (Basit et al., 2018 in marigold).
With regard to application methods, bulb dipping and foliar spray (M₃) recorded significantly higher plant height (76.18 and 71.03 cm) during the fresh and ratoon crops, respectively, compared with either method alone. The enhanced growth observed under combined application might be due to better uptake, translocation and sustained availability of growth regulators throughout the crop growth period.
The interaction effect of salicylic acid at 350 ppm applied through bulb dipping + foliar spray (T₇M₃) resulted in the highest plant height of 82.20 cm in the fresh crop and 77.24 cm in the ratoon crop. The enhanced performance under salicylic acid treatment might be due to improved physiological efficiency, enhanced photosynthetic activity, better nutrient uptake and increased endogenous hormonal balance, thereby promoting vigorous vegetative growth.
Conclusion
The study showed that plant growth regulators and their application methods significantly influenced bulb sprouting and plant height in tuberose cv. Prajwal during both fresh and ratoon crop seasons. Among the plant growth regulator treatments, GA₃ at 350 ppm was the most effective for reducing the time required for sprouting initiation and complete sprouting, indicating its role in improving early establishment. In contrast, salicylic acid at 350 ppm was superior for bulb sprouting percentage and plant height, with consistent responses across both crop seasons. Among the application methods, the combined approach of bulb dipping + foliar spray performed better than bulb dipping or foliar spray alone for the studied parameters. The interaction results further indicated that GA₃ at 350 ppm through bulb dipping + foliar spray was favourable for early sprouting, whereas salicylic acid at 350 ppm through the same method improved sprouting percentage and plant height. These findings support the use of combined pre- and post-planting PGR application for improving establishment and vegetative growth in tuberose cv. Prajwal under the conditions of the present study.
Limitation
This study was limited to tuberose cv. Prajwal under the semi-arid conditions of Hisar during 2024–25 and 2025–26. The observations were confined to bulb sprouting and plant height, and the responses may vary with cultivar, location, season, soil condition and management practices. Further evaluation across additional cultivars, environments and growth parameters would strengthen the broader applicability of the findings.















Table 1: Effect of pre and post planting treatments of plant growth regulators on days to initiation of sprouting of tuberose
	TREATMENTS
	METHODS

	
	FRESH CROP (2024-25)
	RATOON CROP (2025-26)

	
	M₁
	M₂
	M₃
	Mean
	M₁
	M₂
	M₃
	Mean

	
	Bulb Dipping
	Foliar Spray
	Bulb Dipping + Foliar Spray
	
	Bulb Dipping
	Foliar Spray
	Bulb Dipping + Foliar Spray
	

	T₁
	Control (water)
	18.00
	19.67
	17.67
	18.45
	11.67
	13.00
	10.00
	11.56

	T₂
	150 ppm GA₃
	12.00
	13.00
	11.67
	12.22
	7.00
	7.33
	6.00
	6.78

	T₃
	250 ppm GA₃
	11.00
	12.67
	10.00
	11.22
	6.33
	6.67
	5.67
	6.22

	T₄
	350 ppm GA₃
	10.00
	12.00
	9.67
	10.56
	6.00
	6.33
	5.00
	5.78

	T₅
	150 ppm SA
	14.00
	15.33
	12.67
	14.00
	7.33
	9.33
	6.67
	7.78

	T₆
	250 ppm SA
	12.33
	13.67
	10.67
	12.22
	6.33
	8.00
	5.33
	6.55

	T₇
	350 ppm SA
	12.00
	13.33
	10.33
	11.89
	6.00
	7.00
	5.33
	6.11

	T₈
	50 ppm BA
	17.67
	21.00
	16.33
	18.33
	11.00
	12.00
	10.67
	11.22

	T₉
	100 ppm BA
	15.33
	16.67
	13.67
	15.22
	9.67
	11.00
	8.00
	9.56

	T₁₀
	150 ppm BA
	13.67
	14.33
	12.00
	13.33
	8.00
	8.33
	6.67
	7.67

	MEAN
	13.60
	15.17
	12.47
	
	7.93
	8.90
	6.93
	

	CD at 5%
	Fresh Crop 
(2024-25)
	Ratoon Crop 
(2025-26)

	TREATMENT
	0.67
	0.27

	METHODS
	0.36
	0.14

	TREATMENTS × METHODS
	1.16
	0.46

	CV%
	2.78
	1.85














Table 2: Effect of pre and post planting treatments of plant growth regulators on days to complete sprouting of tuberose
	TREATMENTS
	METHODS

	
	FRESH CROP (2024-25)
	RATOON CROP (2025-26)

	
	M₁
	M₂
	M₃
	Mean
	M₁
	M₂
	M₃
	Mean

	
	Bulb Dipping
	Foliar Spray
	Bulb Dipping + Foliar Spray
	
	Bulb Dipping
	Foliar Spray
	Bulb Dipping + Foliar Spray
	

	T₁
	Control (water)
	45.00
	47.67
	42.67
	45.11
	31.67
	33.00
	29.67
	31.45

	T₂
	150 ppm GA₃
	35.33
	39.67
	37.00
	37.33
	22.33
	23.33
	21.67
	22.45

	T₃
	250 ppm GA₃
	35.00
	37.33
	33.00
	35.11
	22.00
	23.00
	20.66
	21.89

	T₄
	350 ppm GA₃
	34.33
	35.33
	29.67
	33.11
	21.67
	22.67
	20.33
	21.56

	T₅
	150 ppm SA
	38.00
	39.00
	36.33
	37.78
	23.67
	25.33
	22.34
	23.78

	T₆
	250 ppm SA
	37.00
	38.33
	33.00
	36.11
	22.00
	23.67
	21.66
	22.44

	T₇
	350 ppm SA
	36.00
	38.00
	30.33
	34.78
	21.34
	23.00
	20.66
	21.67

	T₈
	50 ppm BA
	42.33
	45.33
	39.67
	42.44
	27.34
	28.00
	26.34
	27.23

	T₉
	100 ppm BA
	38.33
	41.00
	37.00
	38.78
	25.67
	27.00
	23.67
	25.45

	T₁₀
	150 ppm BA
	36.67
	37.33
	34.00
	36.00
	23.67
	24.33
	22.00
	23.33

	MEAN
	37.80
	39.90
	35.27
	
	24.14
	25.33
	22.90
	

	CD at 5%
	Fresh Crop
 (2024-25)
	Ratoon Crop 
(2025-26)

	TREATMENT
	1.61
	0.83

	METHODS
	0.88
	0.45

	TREATMENTS × METHODS
	2.59
	1.43

	CV%
	5.30
	3.23













Table 3: Effect of pre and post planting treatments of plant growth regulators on bulb sprouting (%) of tuberose
	TREATMENTS
	METHODS

	
	FRESH CROP (2024-25)
	RATOON CROP (2025-26)

	
	M₁
	M₂
	M₃
	Mean
	M₁
	M₂
	M₃
	Mean

	
	Bulb Dipping
	Foliar Spray
	Bulb Dipping + Foliar Spray
	
	Bulb Dipping
	Foliar Spray
	Bulb Dipping + Foliar Spray
	

	T₁
	Control (water)
	59.33
(50.39)
	55.33 (48.07)
	62.67 
(52.35)
	59.11
(50.24)
	64.67
(53.54)
	62.00
(51.94)
	69.33
(56.39)
	65.33
(53.96)

	T₂
	150 ppm GA₃
	73.00
(58.69)
	71.00
(57.43)
	74.67
(59.81)
	72.89
(55.66)
	79.33
(62.95)
	80.67
(64.02)
	85.33
(68.42)
	81.78
(65.13)

	T₃
	250 ppm GA₃
	78.67
(62.54)
	77.67
(61.84)
	81.00
(62.03)
	79.11
(58.71)
	85.00
(67.22)
	83.00
(65.65)
	86.67
(68.61)
	84.89
(67.16)

	T₄
	350 ppm GA₃
	83.33
(65.91)
	82.33
(65.20)
	87.67
(69.33)
	84.44
(66.71)
	90.00
(71.71)
	88.00
(69.75)
	94.00
(76.33)
	90.67
(72.60)

	T₅
	150 ppm SA
	74.67
(62.03)
	72.00
(66.12)
	80.00
(67.29)
	75.56
(65.15)
	82.33
(65.17)
	76.33
(61.08)
	85.33
(67.51)
	81.33
(64.59)

	T₆
	250 ppm SA
	82.67
(64.50)
	77.33
(67.20)
	84.00
(70.15)
	81.33
(67.28)
	88.33
(70.03)
	85.00
(67.22)
	90.67
(72.28)
	88.00
(69.84)

	T₇
	350 ppm SA
	85.33
(67.43)
	82.67
(65.44)
	89.33
(71.06)
	85.78
(67.74)
	92.00
(73.62)
	89.33
(70.99)
	96.00
(78.69)
	92.44
(74.43)

	T₈
	50 ppm BA
	70.67
(62.71)
	69.33
(63.44)
	76.00
(67.20)
	72.00
(64.45)
	77.33
(61.57)
	76.00
(59.99)
	82.67
(65.41)
	78.67
(62.32)

	T₉
	100 ppm BA
	80.00
(61.36)
	74.67
(64.20)
	84.00
(66.56)
	79.56
(64.04)
	85.33
(67.51)
	82.33
(65.22)
	88.33
(70.03)
	85.33
(67.59)

	T₁₀
	150 ppm BA
	82.00
(66.41)
	80.00
(66.92)
	87.33
(66.01)
	83.11
(66.44)
	87.67
(69.54)
	86.33
(68.44)
	94.00
(76.19)
	89.33
(71.39)

	MEAN
	76.97
(60.45)
	74.23
(59.99)
	80.67
(63.19)
	
	83.20
(66.28)
	80.90
(64.43)
	87.23
(69.99)
	

	CD at 5%
	Fresh Crop 
(2024-25)
	Ratoon Crop 
(2025-26)

	TREATMENT
	1.05
	1.25

	METHODS
	0.57
	0.68

	TREATMENTS × METHODS
	1.83
	2.16

	CV%
	3.95
	4.74


Note: Values in parentheses are the angular (arcsine) transformed values used for statistical analysis.






Table 4: Effect of pre and post planting treatments of plant growth regulators on plant height (cm) of tuberose
	TREATMENTS
	METHODS

	
	FRESH CROP (2024-25)
	RATOON CROP (2025-26)

	
	M₁
	M₂
	M₃
	Mean
	M₁
	M₂
	M₃
	Mean

	
	Bulb Dipping
	Foliar Spray
	Bulb Dipping + Foliar Spray
	
	Bulb Dipping
	Foliar Spray
	Bulb Dipping + Foliar Spray
	

	T₁
	Control (water)
	73.30
	72.87
	75.32
	73.83
	69.08
	66.93
	70.32
	68.78

	T₂
	150 ppm GA₃
	75.29
	73.21
	76.20
	74.90
	70.40
	67.95
	71.14
	69.83

	T₃
	250 ppm GA₃
	79.25
	76.29
	80.82
	78.79
	74.00
	71.17
	75.76
	73.64

	T₄
	350 ppm GA₃
	79.80
	77.01
	81.35
	79.39
	74.90
	72.08
	76.44
	74.47

	T₅
	150 ppm SA
	75.49
	74.34
	78.44
	76.09
	71.28
	69.19
	72.53
	71.00

	T₆
	250 ppm SA
	78.47
	77.32
	81.71
	79.17
	73.29
	72.12
	76.31
	73.91

	T₇
	350 ppm SA
	78.40
	77.92
	82.20
	79.51
	74.28
	72.39
	77.24
	74.64

	T₈
	50 ppm BA
	64.25
	63.55
	65.52
	64.44
	59.23
	58.11
	60.47
	59.27

	T₉
	100 ppm BA
	67.29
	66.90
	68.95
	67.71
	62.10
	61.32
	63.98
	62.47

	T₁₀
	150 ppm BA
	68.95
	67.57
	71.29
	69.27
	63.75
	62.28
	66.00
	64.01

	MEAN
	74.05
	72.70
	76.18
	
	69.23
	67.35
	71.02
	

	CD at 5%
	Fresh Crop 
(2024-25)
	Ratoon Crop
 (2025-26)

	TREATMENT
	0.22
	0.27

	METHODS
	0.12
	0.15

	TREATMENTS × METHODS
	0.38
	0.47

	CV%
	0.31
	0.41
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