


Effect of Pre-Planting Treatments of Corms with Plant Growth Regulators on Growth, Flowering and Planting Material Production of Gladiolus (Gladiolus grandiflorus L.)
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The experiment was conducted to study the influence of pre-planting corm treatments with plant growth regulators (PGRs) on growth, flowering, and planting material production in gladiolus (Gladiolus grandiflorus L.) cv. ‘Candyman’. The research was carried out at the Experimental Farm, Department of Horticulture, Assam Agricultural University, Jorhat, Assam, during 2024-25 using a Randomized Block Design (RBD) with seven treatments and three replications. Treatments consisted of GA₃ at 100, 150, and 200 ppm, Ethrel at 150, 200, and 250 ppm, and a control (distilled water). Uniform corms (4.5–5.0 cm in diameter) were soaked in respective solutions for 24 hours before planting. Significant variations were observed among treatments for all growth and flowering parameters.  Corms treated with Ethrel 250 ppm (T₆) recorded the highest spike length (91.80 cm), maximum floret diameter (12.13 cm), and earliest spike emergence (75.3 days), while GA₃ 200 ppm (T₃) promoted the greatest plant height (90.17 cm) and number of leaves per plant. Ethrel 250 ppm also produced the highest corm weight (137.03 g), corm diameter (8.07 cm), and number of cormels per plant (13.39), indicating enhanced propagation efficiency. The untreated control exhibited the poorest performance for all parameters. The results indicate that pre-planting soaking of corms in Ethrel 250 ppm effectively enhances both floral and planting material attributes in gladiolus, while GA₃ 200 ppm promotes vigorous vegetative growth. The use of suitable PGR concentrations before planting thus offers a simple and practical approach to improve quality flower production and propagation efficiency in gladiolus.
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1. Introduction
 	Gladiolus (Gladiolus grandiflorus L.), a member of the family Iridaceae, is an economically important bulbous ornamental crop popularly known as the “Queen of Bulbous Flowers.” It is valued for its tall, attractive spikes, wide range of vibrant colors, and long-lasting florets, making it one of the most commercially significant cut flowers in both domestic and international markets (Bhattacharjee & De, 2010). In India, gladiolus is widely cultivated across temperate and subtropical regions for its aesthetic and commercial value. However, its production potential is often limited by suboptimal sprouting, delayed flowering, and poor spike quality, which can be effectively managed through the use of plant growth regulators (PGRs).
 	PGRs are known to influence various physiological processes, including cell elongation, nutrient mobilization, enzymatic activity, and flower induction (Taiz & Zeiger, 2015). Pre-plant corm soaking in PGR solutions is a simple yet highly effective method to enhance sprouting, improve growth, and stimulate flowering in bulbous ornamentals (Singh et al., 2018). Among PGRs, gibberellic acid (GA₃) and ethephon (Ethrel) have shown promising results in gladiolus. GA₃ primarily breaks dormancy, stimulates elongation, and promotes early flowering, while Ethrel acts as an ethylene-releasing compound that can accelerate physiological maturity and enhance spike quality (Kumar et al., 2017).
 	Previous studies have reported that pre-plant treatment of gladiolus corms with GA₃ significantly improves spike length, number of florets, and overall floral quality (Patel et al., 2019). Similarly, Ethrel has been found to influence flowering behavior, spike emergence, and corm multiplication (Nair & Singh, 2020). However, comparative studies involving varying concentrations of both PGRs under similar environmental conditions are limited. Therefore, the present investigation was undertaken to evaluate the effect of pre-plant corm treatments with GA₃ and Ethrel on the growth, flowering, and planting material production of gladiolus (Gladiolus grandiflorus L.), with the objective of identifying the most effective regulator and concentration for optimizing both floral and vegetative performance.
2. Materials and Methods
2.1 Experimental Details
The experiment was conducted at the Experimental Farm, Department of Horticulture, Assam Agricultural University Jorhat, Assam during 2024-25 under open-field conditions. The soil of the experimental site was sandy loam, well-drained, and moderately fertile with pH 5.2. The experiment was laid out in a Randomised Block Design (RBD) with seven treatments and three replications.
2.2 Planting Material and Treatments
Uniform, healthy corms of gladiolus cv. ‘Candyman’ (4.5–5.0 cm diameter) were selected and soaked for 24 hours in the respective PGR solutions before planting. The treatments were as follows:
Chart 1: treatments details
	Treatment Code
	PGR Treatment Description

	T₁
	GA₃ 100 ppm

	T₂
	GA₃ 150 ppm

	T₃
	GA₃ 200 ppm

	T₄
	Ethrel 150 ppm

	T₅
	Ethrel 200 ppm

	T₆
	Ethrel 250 ppm

	T₇
	Control (Distilled water)


2.3 Cultural Practices
The treated corms were planted at a spacing of 30 × 20 cm in well-prepared beds. Standard agronomic practices, including irrigation, weeding, and pest management, were followed uniformly for all treatments.
2.4 Observations Recorded
Data were recorded on various parameters:
· Growth: days to sprouting, plant height, number of leaves per plant.
· Flowering: days to spike emergence, spike length, number of florets per spike, floret diameter, vase life.
· Corm and Cormel Production: number and weight of corms and cormels per plant.
2.5 Statistical Analysis
The data were subjected to analysis of variance (ANOVA) as per RBD design, and treatment means were compared using the least significant difference (LSD) test at 5% probability level (Gomez & Gomez, 1984).
3. Results and Discussion
3.1 Growth Parameters
Significant variations were recorded among different pre-planting treatments of gladiolus corms with GA₃ and Ethrel for all growth parameters (Table 1). The maximum plant height (107.18 cm) was obtained in GA₃ 100 ppm (T₁), followed closely by Ethrel 250 ppm (T₆) with 100.89 cm, while the minimum (80.22 cm) was recorded in the control (T₇). The improvement in plant height with GA₃ treatment may be attributed to its role in promoting cell elongation and division through enhanced synthesis of hydrolytic enzymes that loosen cell walls, facilitating growth (Taiz & Zeiger, 2015). Similar findings were reported by Patel et al. (2019) and Kumar & Kumar (2017), who observed increased plant height and vegetative vigor with GA₃ application in gladiolus. 
The earliest sprouting (11.22 days) was recorded in Ethrel 250 ppm (T₆), whereas delayed sprouting (15.29 days) occurred in the untreated control. Ethrel, as an ethylene-releasing compound, accelerates metabolic activities and dormancy breaking in corms, resulting in quicker sprouting. This observation corroborates the findings of Nair & Singh (2020) and Misra & Mahesh (2016), who reported that Ethrel enhances early emergence in gladiolus by stimulating enzymatic activity and promoting cell division in meristematic tissues.

3.2 Flower parameters
Pre-plant PGR treatments significantly affected flowering attributes such as days to spike emergence, spike length, number of florets per spike, and floret diameter (Table 1). Ethrel 250 ppm (T₆) exhibited superior performance for most floral traits. The longest spike (91.80 cm), the highest number of florets per spike (13.22), and larger floret diameter (12.13 cm) were observed in Ethrel 250 ppm, whereas the lowest values were recorded in the control. These results indicate that Ethrel effectively enhances floral initiation and spike quality, possibly by improving assimilate translocation toward reproductive organs. Nair & Singh (2020) also reported enhanced spike length and floret count in gladiolus with Ethrel 250 ppm treatment, suggesting its role in improving sink strength and flower quality.

GA₃ 200 ppm (T₃), though slightly inferior to Ethrel 250 ppm in floral quality, recorded substantial improvement in spike length (81.31 cm) and number of florets (12.28 per spike) over the control. The stimulatory effect of GA₃ on spike elongation may be due to increased cell expansion and elongation in floral stalk tissues, as reported by Singh et al. (2018) in gladiolus and Bhattacharjee & De (2010) in tuberose. Early spike emergence observed under Ethrel 250 ppm (75.3 days) supports previous findings by Kumar & Kumar (2017) that ethylene precursors accelerate physiological maturity and reduce the vegetative phase duration in ornamentals.
Vase life was also significantly influenced by PGR treatments. The maximum vase life (10.1 days) was noted in GA₃ 100 ppm (T₁), whereas the minimum (6.69 days) was recorded in control. GA₃ improves postharvest life by maintaining turgidity and delaying senescence, likely through increased carbohydrate accumulation in petals. This observation agrees with Patel et al. (2019), who reported extended vase life in GA₃-treated gladiolus spikes.

3.3 Corm and Cormel Production
Corm and cormel production were markedly affected by PGR treatments (Table 2). Ethrel 250 ppm (T₆) recorded the highest corm weight (137.03 g), corm diameter (8.07 cm), and number of cormels per plant (13.39), whereas the control produced the lowest values (66.19 g, 5.20 cm, and 4.91, respectively). The enhanced corm and cormel production under Ethrel 250 ppm may be due to its influence on assimilate partitioning, increasing storage tissue development and carbohydrate accumulation. Similar findings were observed by Misra & Mahesh (2016) and Nair & Singh (2020), who demonstrated that Ethrel enhances corm multiplication and weight in gladiolus.
GA₃ 100 ppm (T₁) also showed significant improvement in corm yield (113.08 g) and size (7.68 cm) over control, consistent with Singh et al. (2018), who noted that GA₃-treated corms exhibited enhanced nutrient uptake and sink strength. However, excessively high GA₃ concentrations (200 ppm) slightly reduced corm size, possibly due to a shift of assimilates toward vegetative and floral growth rather than storage organ development.

Table.1 Effect of corm treatment with PGR on growth & flowering of gladiolus. 
	Treatments
	Plant height (cm)
	Days to corm sprouting
	Spike length (cm)
 
	No of florets per spike
 
 
 
	Self life(days)
	Vase life (days)

	
	Season 1
	Season 2
	Mean
	Season 1
	Season 2
	Mean
	Season 1
	Season 2
	Mean
	Season 1
	Season 2
	Mean
	Season 1
	Season 2
	Mean
	Season 1
	Season 2
	Mean

	T1
	102.36
	112
	107.18
	10.66
	12.12
	11.39
	93.66
	95.22
	94.44
	14.66
	15.24
	14.95
	13.26
	13.88
	13.57
	10.2
	10
	10.1

	T2
	90
	95
	92.5
	12.86
	14.78
	13.82
	76.53
	80.45
	78.49
	12.66
	13.56
	13.11
	11.66
	12
	11.83
	8.86
	8.97
	8.915

	T3
	88
	92.34
	90.17
	12.13
	14.55
	13.34
	79.4
	83.22
	81.31
	12
	12.56
	12.28
	11.13
	11.25
	11.19
	7.63
	7.72
	7.675

	T4
	93.33
	96.45
	94.89
	11.33
	12.65
	11.99
	85.13
	86.98
	86.055
	11.5
	12.44
	11.97
	10.4
	10.25
	10.325
	7
	7.12
	7.06

	T5
	96.53
	98.77
	97.65
	11.86
	13.41
	12.635
	87.73
	89.56
	88.645
	12.1
	12.89
	12.495
	9.06
	9
	9.03
	8.86
	8.78
	8.82

	T6
	99.36
	102.42
	100.89
	10.53
	11.91
	11.22
	90.26
	93.33
	91.795
	12.56
	13.88
	13.22
	12.2
	12.05
	12.125
	9.95
	9.12
	9.535

	T7
	78
	82.44
	80.22
	14.06
	16.52
	15.29
	70.93
	75.88
	73.405
	10.26
	11
	10.63
	8.53
	8.45
	8.49
	6.86
	6.53
	6.695

	SE
	
	 
	1.18 
	
	 
	0.36 
	
	 
	1.74 
	
	 
	0.83 
	
	 
	 0.23
	
	 
	0.16

	CD
	
	 
	2.57 
 
	
	 
	0.77 
 
	
	 
	3.8 
 
	
	 
	 
 1.81
	
	 
	0.52 
 
	
	 
	0.79

	5%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Table.2 Effect of corm treatment on corm and cormel production of gladiolus 
	Treatments
	Corm weight(g)
 
	Corm diameter(cm)
 
 
	No of cormels per corm

	
	Season 1
	Season 2
	Mean
	Season 1
	Season 2
	 Mean 
	Season 1
	Season 2
	Mean

	T1
	111.66
	114.5
	113.08
	7.46
	7.89
	7.675
	11.56
	11.89
	11.725

	T2
	87.66
	98.56
	93.11
	6.61
	7.11
	6.86
	9.76
	9.95
	9.855

	T3
	94.22
	98.56
	96.39
	5.66
	5.89
	5.775
	9.83
	9.92
	9.875

	T4
	91.38
	104.22
	97.8
	5.9
	6.12
	6.01
	10.63
	10.98
	10.805

	T5
	78.76
	85.45
	82.105
	6.23
	6.43
	6.33
	11
	11.76
	11.38

	T6
	133.5
	140.55
	137.03
	7.91
	8.23
	8.07
	12.22
	14.56
	13.39

	T7
	64.16
	68.22
	66.19
	4.72
	5.69
	5.205
	4.7
	5.12
	4.91

	SE
	
	 
	 10.6
	
	 
	 0.42
	
	 
	0.56

	CD 5%
	
	 
	 23.13
	
	 
	 0.92
	
	 
	1.23



4. Conclusion
Comparing overall performance across parameters, pre planting soaking of Ethrel 250 ppm (T₆) consistently excelled in both flower and corm traits, whereas GA₃ 200 ppm (T₃) promoted the most vigorous vegetative growth. The untreated control recorded the poorest performance for all traits, underscoring the importance of PGR application in gladiolus cultivation. These results align with the general understanding that ethylene-releasing compounds like Ethrel enhance reproductive and storage processes, while gibberellins primarily stimulate vegetative elongation (Taiz & Zeiger, 2015; Singh et al., 2018). The pooled data from both seasons confirm that pre-plant corm soaking in Ethrel 250 ppm is most effective for improving spike quality, earliness, and planting material production. Therefore, Ethrel 250 ppm can be recommended for commercial gladiolus production to achieve superior flower quality and efficient propagation.
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