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ABSTRACT 

	The impact of nutrition sources in Gladiolus cv. Pusa Chandni: a field trial experiment using a randomized block design was used to study growth and flowering parameters. A total of seven treatments containing control, RDF, and corm priming and foliar application of coconut water were taken for the study. Among the treatments, treatment T5-75% RDF + corm priming with 50% coconut water for 12 hrs + two sprays of 25% coconut water on plants at 15-day and 30-day stages resulted in maximum plant height (63.25±3.16 a), leaf width (2.65±0.05 a), number of spikes/plant (1.34±0.05 a), number of flowers/spike (14.20±0.70 a), and spike length (64.85±0.73 a), while these parameters were at a minimum in the control. In regards to the postharvest characteristics of gladiolus flowers, a total of five treatments containing distilled water, coconut water, and sucrose were studied, and the treatment containing 50% coconut water + 50 % distilled water + 2% sucrose had the maximum vase life (10.67±0.15 a), florets opening % (81.33±0.12 a), maximum florets open at one time (5.33 ± 0.12 a), and minimum physiological weight loss % (18.68±0.03 e ), while spikes were held in holding solution T3-75% coconut water + 25% distilled water. 4% sucrose showed the maximum size of the floret (9.28±0.16 a).
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1. INTRODUCTION 

Gladiolus, also known as Gladiolus hybridus Hort., is referred to as the "Queen of the bulbous flowers." It is a highly popular bulbous cut flower crop that is in greater demand both domestically and internationally since it can be used in floral arrangements, bouquets, and interior decorating (Kumar, 2014). It is a popular decorative bulbous plant because of its stunning inflorescence with brilliantly coloured florets, extended shelf life, and variable shapes and sizes ---. Depending on the kind and ambient conditions of the space, it may be kept in vases for eight to ten days. Flower crops require a larger quantity of organic and inorganic fertilizer in a balanced proportion to achieve optimal bloom output since they are more sensitive to fertilizers and can deplete large amounts of nutrients from native soils (Singh et al., 2013). The quality, growth, corm, and cormel output of gladiolus and other crops are significantly influenced by fertilizer requirements (Afify, 1983). Furthermore, farmers are dishonestly utilizing chemical fertilizers, which are expensive and endanger the health of the soil, in an attempt to produce more blooms. Therefore, it is necessary to create a sustainable production system that uses alternative nutrient sources to reduce the use of chemical fertilizers (Chaudhary et al., 2013; Singh et al., 2015; Kumar et al., 2018). According to Winarto and Da Silva (2015), coconut water is a significant plant product that promotes crop development. According to the findings of earlier research, it contains potassium, sugar, protein, and minerals including calcium (Ca), sodium (Na), magnesium (Mg), iron (Fe), cuprum (Cu), and sulfur (S). In addition to its mineral content, coconut water is a source of plant growth regulators (PGR), including gibberellins and cytokinins (Tiwery, 2014; Ulfa et al., 2022). As a natural supply of sugar and PGR, including auxin (IAA and ABA), gibberellins, and zeatin (cytokines), the water content of coconuts may be used. These nutrients are inexpensive, easy for plants to access, and ecologically benign (Prades et al., 2012; Tan et al., 2014; Lazim et al., 2015; Mintah et al., 2018).  Furthermore, seed priming stimulates the metabolic processes that take place during the early stages of germination, and it is frequently observed that the primed seeds emerge quickly as seedlings. This results in vigorous growth and improved performance under challenging conditions (Diya et al., 2024), as well as improved plant biochemical properties and metabolic processes like DNA repair and protein synthesis (Jisha et al., 2013; Paparella et al., 2015; Diya et al., 2024).  Osmotic potential and solution composition have an impact on seed priming (Chinnusamy et al., 2005). Coconut water, a liquid and multifunctional organic substance, was used to stimulate the corms in our study (Jean et al., 2009). It contains vitamins, minerals, carbohydrates, and amino acids (Mantene et al., 2003).  The main constituents of coconut water are sugar and minerals (Prades et al., 2012), however phytohormones such as auxin (IAA and ABA), gibberellins, and zeatin (cytokines) are present in varied amounts (Tan et al., 2014). Coconut water has a significant effect on the germination rate (Patino et al., 2011) and speeds up seedling germination (Saat et al., 2002).
            The vase life of cut flowers has been shown to be positively extended by coconut water, a rich natural supply of carbohydrates, electrolytes, and growth regulators such cytokinins (Nair et al., 2000; Agampodi and Jayawardena, 2007; Mintah et al., 2018). Furthermore, it was found that sugar was frequently utilized to prolong the vase life of cut flowers. Since sugar, like sucrose, is essential for plant respiration, adding it to vase water prolongs the vase life of cut flowers (Halevy & Mayak, 1979). In different way, several studies have focused on cut flower crops such as gladiolus and tuberose, offering valuable insights into factors influencing their vase life (Kumar et al., 2022, 2023, 2024a, 2024b; Sharma et al., 2024). Recent advancements in biotechnology, including the application of artificial microRNAs (amiRNAs) (Kumar et al., 2024c) and RNA interference (RNAi) strategies (Kumar et al., 2024d), have shown potential in extending the postharvest longevity of these floricultural crops. In light of the aforementioned information, the current study aimed to investigate the sources of nutrients through corm priming prior to planting with coconut water, as well as the effects of different coconut water concentrations in sugar combinations on gladiolus postharvest quality.
2. material and methods 
The present investigation was carried out on Gladiolus cultivar Pusa Chandni in RBD with three replications at Horticultural Research Centre, SVPUAT, Meerut, UP, India, in the year 2024-25. A total of seven treatments, including T1-control, T2-100 % RDF, T3-75% RDF + corm priming with 50% coconut water for 12 hrs, T4-75% RDF + corm priming with 50% coconut water for 12 hrs + one spray of 25% coconut water on plants at 15 days, T5-75% RDF + corm priming with 50% coconut water for 12 hrs + two sprays of 25% coconut water on plants at 15-day and 30-day stages, T6-50% RDF + corm priming with 75% coconut water for 12 hrs + one spray of 25% coconut water on plants at 15 day and T7-50% RDF + corm priming with 75% coconut water for 12 hrs + two sprays of 25% coconut water on plants at 15-day and 30-day stages, were taken for the study. Sixteen corms of gladiolus cv. Pusa Chandni ranging between 2.5 and 3.0 cm in diameter were planted at a depth of 5 cm and 25 x 25 cm apart in the first fortnight of October. The experimental design was RBD, and all treatments were replicated thrice. The data on various growth and flowering were observed. To assess the post-harvest life and quality of cut gladiolus, four spikes from each treatment were harvested between 8 am and 9 am during the first week of February 2025. The spikes were cut at the stage when 0-2 basal florets showed color, and a cut was made with a sharp knife at the base of the stem at the point just above the fourth leaf from the base. The cut ends were immediately dipped in cold water and brought to the laboratory. All the leaves except three immediately below the basal florets were removed. In the laboratory, a total of five treatments, including T1-distilled water, T2-75% coconut water + 25% distilled water + 2% sucrose, T3-75% coconut water + 25% distilled water + 4% sucrose, T4-50% coconut water + 50 % distilled water + 2% sucrose, and T5—50% coconut water + 50 % distilled water + 4% sucrose, were taken for the study.  In each treatment, two spikes were put into 500 ml glass jars containing the holding solutions as per the treatments. The experiment was laid out in a completely randomized design (CRD) and replicated thrice.
The data recorded on various growth, flowering, and postharvest under laboratory conditions were analyzed using statistical software, SAS 9.1 version. Duncan’s multiple range test was used to compare the treatment means at a 5% significance level. 
3. results and discussion
3.1 Effect of sources of nutrients on growth and flowering of gladiolus
The data presented in table 1 indicates that all treatments differed from each other in regard to the morphological parameters. The treatment T5-75% RDF + Corm priming with 50% coconut water for 12 hrs + two sprays of 25% coconut water on plants at 15-day and 30-day stages showed superiority in regard to all parameters over the control and other treatments. Plants fertilized with 75% RDF + corm priming with 50% coconut water for 12 hrs + two sprays of 25% coconut water on plants at the 15-day and 30-day stages resulted in maximum plant height (63.25±3.16 a) and leaf width, while minimum plant height (40.25±1.17 e) and leaf width were recorded in the control (1.65±0.05 d).  It might be because coconut water, a natural supply of growth regulators, contains different amounts of auxin (IAA and ABA), gibberellins, and zeatin (Oka, 2014). Additionally, according to Anurag and Rajamohan (2003), coconut water includes vital minerals like calcium and potassium, which directly supply plants with necessary nutrients and enhance their overall growth.  Plants emerged because primed seed treatment accelerated the sprouting of seedlings.  According to Lakmali and Seran (2022), they seed primed okra plants with coconut water and saw rapid development in comparison to the control, these results are consistent with their findings.
            In terms of flowering parameters like number of spikes/plant (1.34±0.05 a), number of flowers/spike (14.20±0.70 a), and length of spike (64.85±0.73 a), T5-75% RDF + corm priming with 50% coconut water for 12 hrs + two sprays of 25% coconut water on plants at 15-day and 30-day stages was registered, while minimum above parameters were noted with control. Cytokinins are essential for blooming, especially for ovule production, floral organ development, and meristem activity. They affect the size of floral organs and the quantity of blooms. Multiple cytokinins found in coconut water have been shown to control a variety of growth and developmental processes throughout a plant's life cycle, including the induction of flowering, as well as quality (Sun and Gubler, 2004; Yamaguchi, 2008), which is consistent with the findings of Deshi et al. (2021) in potatoes.
3.2 Effect of eco-friendly preservatives on post-harvest quality of gladiolus
The data analysis reveals significant variations across treatments in vase life, maximum floret size, floret opening percentage, maximum florets open at one time, and physiological weight loss (Table 2). Treatment T4 demonstrated the longest vase life (10.67 ± 0.15 days), significantly surpassing other treatments. The maximum floret size was observed in T3 (9.28 ± 0.16 cm), indicating a superior growth response, while the highest percentage of florets open was recorded in T4 (81.33 ± 0.12%), suggesting enhanced flower development. Notably, the maximum number of florets open at one time was highest in T4 (5.33 ± 0.12), reflecting a robust flowering capacity. However, the above parameters minimum recorded in control. In fact, it can be claimed that coconut water is a rich source of growth regulators, glucose, and electrolytes. It also provides a set of factors needed for cut flowers after they are separated from the mother flower, which lessens the strain on cut flowers and, as a result, has a significantly longer vase life than other treatments.  Furthermore, coconut water's ability to preserve carbs, avoid burning sugars, and have anti-ethylene action enhances the opening of the petals while preventing the withering of the buds. It is commonly known that cytokinins found in coconut water can postpone the aging of cut flowers (Tiwery, 2014; Ulfa et al., 2022). The positive effect of coconut water on the vase life of anthurium has been reported (Agampodi and Jiyawordena, 2007) that agrees with the results of current study. Similar results were also reported by Matak, and Hashemabadi, (2016) in alstroemeria. Moreover, delaying protein degradation, regulating water rate due to controlling respiration, higher water uptake, inhibition ethylene producing and decreasing ethylene sensitivity of cut flowers are the other advantages of sucrose (Bleeksma and Van Doorn, 2003; Chanasut et al., 2003; Ichimura et al., 1999; Ichimura et al., 2006). In terms of physiological weight loss, T4 exhibited the lowest value (18.68 ± 0.03%), indicating better water retention and post-harvest quality, however, treatment T1 displayed the highest physiological weight loss (24.53 ± 0.14%), indicating lower post-harvest longevity and quality. The presence of plant hormones, which slow down respiration and transpiration and eventually limit physiological weight loss, may be the reason for the lowest physiological weight loss in the optimal supply (50% coconut water). This outcome was consistent with (Kumaravel and Ganesh's 2023) who observed similar observations in jasmine. T4 is the best option for preserving the quality and visual appeal of cut flowers as it was the most successful treatment overall in increasing vase life, floret size, floret opening percentage, and lowering physiological weight loss.
Table 1. Effect of corm priming and nutrient management on growth and flowering of gladiolus (Gladiolus hybridus Hort) cv. Pusa Chandni 
  
	Treatment
	Plant height (cm)
	Leaf width (cm)
	Number of spikes/plants
	Number of flowers/spikes
	Spike length (cm)

	T1 -Control
	40.25±1.17 e
	1.65±0.05 d
	1.00±0.04 d
	8.86±0.13 f
	33.26±1.63 e

	T2- 100% RDF
	61.80±1.60 ab
	2.56±0.04 ab
	1.28±0.04 ab
	13.86±0.34 ab
	61.25±0.69 ab

	T3-75% RDF + Corm priming with 50% coconut water for 12 hrs 
	52.65±2.46 cd
	2.38±0.09 bc
	1.15±0.06 bcd
	11.85±0.36 cd
	55.65±0.97 bc

	T4-75% RDF + Corm priming with 50% coconut water for 12 hrs + One spray of 25% coconut water on plants at 15 day
	55.85±1.84 bc
	2.42±0.05 bc
	1.20±0.01 abc
	12.60±0.23 bc
	58.56±4.07 abc

	T5-75% RDF + Corm priming with 50% coconut water for 12 hrs + two spray of 25% coconut water on plants at 15 day and 30 days stages
	63.25±3.16 a
	2.65±0.05 a
	1.34±0.05 a
	14.20±0.70 a
	64.85±0.73 a

	T6-50% RDF + Corm priming with 75% coconut water for 12 hrs + One spray of 25% coconut water on plants at 15 day 
	46.85±0.66 d
	2.25±0.08 c
	1.10±0.06 cd
	10.45±0.41 e
	48.65±2.48 d

	T7-50% RDF + Corm priming with 75% coconut water for 12 hrs + two spray of 25% coconut water on plants at 15 day and 30 days stages
	50.85±1.75 cd
	2.30±0.10 c
	1.12±0.02 bcd
	11.25±0.32 de
	51.65±1.97 cd

	SE(m)
	2.92
	0.09
	0.07
	0.58
	3.04

	CD
	6.36
	0.27
	0.22
	1.78
	9.31

	
	
	
	
	
	



Table 2. Effect of different floral preservative on post-harvest life of Gladiolus (Gladiolus hybridus Hort) cv. Pusa Chandni 
	Treatments
	Vase life (in days)
	Maximum size of florets in (cm)
	Florets opening (%)
	Maximum florets open at one time
	Physiological weight loss (%)

	T1- Distilled water
	7.33±0.18 d
	7.75±0.02 b
	55.35±0.09 d
	3.00±0.05 e
	24.53±0.14 a

	T2- 75% Coconut water + 25% distilled water + 2% sucrose
	6.33±0.05 e
	8.03±0.10 b
	59.37±0.49 c
	3.67±0.08 d
	23.14±0.10 b

	T3- 75% Coconut water + 25% distilled water 4% sucrose
	9.33±0.01 b
	9.28±0.16 a
	71.56±0.96 b
	5.00±0.12 b
	21.53±0.03 c

	T4- 50% Coconut water + 50 % distilled water + 2% sucrose
	10.67±0.15 a
	9.03±0.10 a
	81.33±0.12 a
	5.33±0.12 a
	18.68±0.03 e

	T5- 50% Coconut water + 50 % distilled water + 4% sucrose
	8.67±0.15 c
	7.97±0.19 b
	80.14±0.91 a
	4.67±0.05c
	19.97±0.49 d

	SE(m)
	0.14
	0.13
	0.65
	0.10
	0.24

	CD at 5%
	0.46
	0.43
	2.14
	0.32
	0.79



4. Conclusion

It may be concluded from the present study that treatment T5-75% RDF + corm priming with 50% coconut water for 12 hrs + two sprays of 25% coconut water on plants at the 15-day and 30-day stages showed superiority over other treatments. The treatment also minimized 25% inorganic fertilizers, which were supplemented by the eco-friendly solutions. Moreover, spikes kept in the holding solution containing T4 -50% coconut water + 50 % distilled water + 2% sucrose) showed maximum vase life, maximum floret opening percentage, and maximum floret opening at one time and also showed minimum physiological weight loss percentage. Moreover, spikes were held in holding solution T3-75% coconut water + 25% distilled water and 4% sucrose showed the maximum size of the floret.
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