


Influence of Pre-Harvest Growth Substances on Physical Quality Attributes of Gerbera (Gerbera jamesonii) cv. Livia




Abstract
The present investigation was conducted to study the effect of pre-harvest applications of different growth substances on the physical quality attributes of Gerbera jamesonii cv. Livia. The experiment comprised 10 treatments, including varying concentrations of salicylic acid (SA), gibberellic acid (GA₃), and benzyl adenine (BA), along with an untreated control, laid out in a randomized block design with three replications. Significant differences were observed among treatments for all evaluated parameters. The treatment T₃ (Salicylic Acid @ 150 ppm) recorded the highest fresh weight (21.9 g), maximum cumulative water uptake (54.2 g/flower), and the lowest physiological weight loss (11.5%) and scape bending (24.8°/day). The least change in flower diameter was also observed in T₃, indicating improved cellular stability. In contrast, the untreated control (T₀) consistently recorded inferior values across all traits. The improvement in physical quality can be attributed to enhanced water retention, cell wall strength, and reduced senescence due to the physiological effects of growth regulators. The study concludes that salicylic acid at 150 ppm is the most effective treatment for improving physical attributes of gerbera flowers and can be recommended for commercial cultivation to enhance market quality.
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1. Introduction
Floriculture, a prominent segment of the global horticulture industry, involves the cultivation, marketing, and trade of ornamental plants and flowers. It serves as a significant contributor to rural employment, export earnings, and environmental aesthetics. In recent years, floriculture has seen notable expansion due to rising urbanization, increased consumer interest in decorative plants, and advancements in protected cultivation technologies. 
The global floriculture market was valued at USD 45.12 billion in 2024 and is projected to reach USD 63.56 billion by 2030, growing at a 5.8% CAGR (GlobeNewswire, 2024). Growth is driven by innovations in greenhouse cultivation, cold chain logistics, and rising demand for sustainable floral products. In India, the market is set to grow from USD 3.8 billion (2025) to USD 9.4 billion (2035) at a CAGR of 8.7% (Future Market Insights, 2024), supported by diverse climates and government schemes like MIDH, which enhance infrastructure and reduce post-harvest losses.	Comment by Microsoft account: Add reference 	Comment by Microsoft account: Add reference 
Among commercially cultivated cut flowers, Gerbera (Gerbera jamesonii) has gained significant importance due to its bright, daisy-like inflorescences and long vase life potential. It ranks among the top five cut flowers traded globally, along with rose, chrysanthemum, carnation, and tulip. Gerbera is highly valued in floral arrangements, bouquet preparation, and landscape design due to its wide range of vibrant colors, sturdy stems, and appealing form. Though over 40 species of Gerbera exist in nature, commercial production is predominantly based on Gerbera × hybrida, a hybrid derived from G. jamesonii and G. viridifolia.	Comment by Microsoft account: Add reference 
Despite its popularity, gerbera is prone to rapid post-harvest deterioration, particularly under ambient conditions. Typical vase life is limited to 5–7 days, with symptoms such as stem bending, dehydration, wilting, and loss of visual appeal being common. Studies report post-harvest losses ranging from 30% to 50% in developing countries, primarily due to poor handling and inadequate pre- or post-harvest treatments (Kumar et al., 2023; NHB, 2022).	Comment by Microsoft account: Recheck 	Comment by Microsoft account: Add reference 
Recent horticultural strategies have emphasized the pre-harvest use of plant growth regulators (PGRs) to improve the physiological strength and aesthetic quality of cut flowers. Among these, Gibberellic acid (GA₃), Salicylic acid (SA), and 6-Benzyladenine (6-BA) have shown promising effects on improving flower firmness, water retention, and color intensity. GA₃ is known to promote stem elongation and delay senescence by increasing metabolic activity (Patel et al., 2022). SA contributes to stress tolerance by stabilizing membranes and reducing ethylene biosynthesis, while 6-BA promotes cell division and enhances floral development (Singh et al., 2021).	Comment by Microsoft account: Reference missing 
2. MATERIAL AND METHODS
The present study, titled “Impact of Pre-Harvest Applications of Growth Substances on the Post-Harvest Longevity and Quality of Gerbera Flowers (Gerbera jamesonii) cv. Livia”, was conducted during the Rabi season of 2024–25. The experiment involved both field and laboratory studies. The field trial was conducted at the Government Horticulture Nursery-cum-Seed Production Centre, Bana (Chhattisgarh), and laboratory analysis was carried out in the Department of Floriculture and Landscaping, MGUVV, Durg.
2.1 Experimental Details
The experiment was laid out in a Completely Randomized Design (CRD) with 10 treatments and 3 replications. Each treatment included 10 flower stalks. The treatments comprised three concentrations each of Salicylic Acid (SA), Benzyl Adenine (BA), and Gibberellic Acid (GA₃), along with a distilled water control.
Chemicals were applied as foliar sprays two weeks before harvesting. Solutions were prepared by dissolving the required amount of each growth regulator in 1 L of distilled water.
List 1 : Treatment details
	Treatment details Notations to be used
	Treatment details

	T0
	Control (Distilled Water)

	T1
	Salicylic Acid @ 50 ppm

	T2
	Salicylic Acid @ 100 ppm

	T3
	Salicylic Acid @ 150 ppm

	T4
	Benzyl Adenine @ 50 ppm

	T5
	Benzyl Adenine @ 100 ppm

	T6
	Benzyl Adenine @ 150 ppm

	T7
	GA3 @ 150 ppm

	T8
	GA3 @ 250 ppm

	T9
	GA3 @ 350 ppm


2.2 Harvesting and Post-Harvest Handling
Flowers were harvested at commercial maturity (2–3 whorls open) and cut to 60 cm. They were placed in cold water and transported to the laboratory in polythene bags for analysis. A 4% 8-HQC solution was used as a holding solution for all treatments.
2.3 Observations Recorded
Physical attributes: fresh weight, water uptake, flower diameter, physiological weight loss, and scape bending.
2.4 Statistical Analysis
The data collected was analyzed by using analysis of variance. The F value was checked for significance at 5% likelihood stage. Wherever the F test was found valid, the significant difference (CD) values were measured.
3. Result and discussion 
3.1 Fresh Weight of Flower (g)
The results regarding the effect of pre-harvest application of growth substances on fresh weight are summarized in Table 1. A significant difference was observed among the treatments. The fresh weight of gerbera flowers ranged from 13.6 g to 21.9 g. The highest fresh weight (21.9 g) was recorded in T₃ (Salicylic Acid @ 150 ppm), which was statistically at par with T₂ (20.9 g) and T₈ (GA₃ @ 250 ppm, 20.5 g). These treatments showed significantly higher fresh weight compared to the untreated control (T₀), which recorded the lowest value of 13.6 g. T₁ (SA @ 50 ppm) also showed low weight (13.8 g), indicating that lower concentrations of salicylic acid were less effective. The increased fresh weight in higher concentration treatments can be attributed to enhanced water and solute accumulation, improving turgidity and freshness, ultimately contributing to improved vase life. These findings corroborate the results of Dalal et al. (2009) and Danaee et al. (2012). 
3.2 Cumulative Water Uptake (g/f)
Cumulative water uptake data, presented in Table 1, show significant influence of pre-harvest treatments. Water uptake ranged from 44.5 to 54.2 g per flower. T₃ (SA @ 150 ppm) recorded the highest uptake (54.2 g), followed by T₂ (51.6 g) and T₉ (GA₃ @ 350 ppm, 50.1 g). These treatments were statistically superior to the control (T₀ – 44.5 g). T₁ and T₄ (BA @ 50 ppm) also recorded relatively lower uptake (44.5 g and 45.4 g, respectively). The higher water uptake in effective treatments may be linked to improved xylem conductivity, cell wall strength, and reduced microbial blockage. This supports the findings of Griffin (2000), who emphasized the role of antimicrobial properties of growth regulators in maintaining water uptake efficiency in cut flowers.	Comment by Microsoft account: Add more reference 


3.3 Change in Flower Diameter (mm)
As shown in Table 1, the change in flower diameter was significantly influenced by growth regulator treatments. The diameter change ranged from 1.67 mm to 3.94 mm. The lowest change was observed in T₃ (SA @ 150 ppm – 1.67 mm), followed closely by T₂ (SA @ 100 ppm – 1.72 mm). Conversely, the maximum change in diameter (3.94 mm) was observed in T₀ (Control). A higher change in flower diameter can sometimes indicate loss of structural integrity, while minimal change in effective treatments suggests improved cellular stability and water balance. These results align with the findings of Danaee et al. (2012) and Kumar and Singh (2004), who noted the importance of hormonal balance in regulating cell expansion and turgor.
3.4 Physiological Weight Loss (%)
Table 1 reveal that physiological weight loss was significantly minimized by the use of higher concentrations of salicylic acid and GA₃. The lowest weight loss was recorded in T₃ (11.5%), followed by T₂ (12.2%) and T₈ (12.4%). The highest physiological weight loss was observed in the control (T₀) with 17.5%. These results suggest that pre-harvest applications of growth substances, especially salicylic acid at 150 ppm, effectively reduced water loss and prolonged freshness. This could be due to better stomatal regulation and enhanced membrane stability. These outcomes are consistent with previous studies by Peter et al. (2007) and Danaee et al. (2012).	Comment by Microsoft account: Add reference 

3.5 Scape bending of flower (degree/days)
As shown in Table 1, T₃ (SA @ 150 ppm) recorded the least scape bending (24.83°/day), which was at par with T₂ (GA₃ @ 100 ppm, 25.80°/day). The highest bending was observed in the control T₀ (47.37°/day). This indicates that pre-harvest application of salicylic acid and GA₃ effectively reduced scape bending, likely by enhancing stem strength and water retention. These results agree with findings by Nair et al., (2003).	Comment by Microsoft account: Add more reference 
Conclusion 
[bookmark: _GoBack]The study revealed that pre-harvest application of growth regulators significantly improved the post-harvest quality of Gerbera jamesonii cv. Livia. Among all treatments, Salicylic Acid at 150 ppm (T₃) was most effective in increasing fresh weight and water uptake, while reducing physiological weight loss and scape bending. GA₃ treatments also showed positive results. The untreated control performed the worst across all parameters. Thus, Salicylic Acid @ 150 ppm is recommended for enhancing the vase life and structural quality of gerbera flowers, making it beneficial for commercial floriculture.

	Table:1 Effect of Pre-Harvest Application of Growth Substances on 

	Treatment
	Fresh weight of flower (g)
	Cumulative water uptake (g/f)
	Change in flower diameter (mm)
	Physiological weight loss of flower (%)
	Scape bending of flower (degree/days)

	T0
	13.6
	44.5
	3.94
	17.5
	47.37

	T1
	13.8
	51.6
	3.60
	16.9
	41.13

	T2
	20.9
	54.2
	2.43
	12.2
	25.80

	T3
	21.9
	45.4
	1.67
	11.5
	24.83

	T4
	14.6
	46.0
	3.38
	16.4
	42.47

	T5
	15.8
	47.2
	3.09
	14.7
	35.93

	T6
	18.9
	48.7
	2.89
	13.0
	32.93

	T7
	15.4
	46.5
	3.10
	15.8
	36.87

	T8
	20.5
	50.1
	2.86
	12.4
	27.77

	T9
	16.3
	47.8
	2.96
	13.8
	34.63

	Sem+
	0.76
	1.06
	0.28
	0.48
	1.60

	CD at 5%
	2.25
	3.13
	0.83
	1.42
	4.72
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fig.2 Cumulative water uptake (g/f)

Cumulative water uptake (g/f)	T0	T1	T2	T3	T4	T5	T6	T7	T8	T9	44.5	51.6	54.2	45.4	46	47.2	48.7	46.5	50.1	47.8	


fig.3 Physiological weight loss of flower (%)

Physiological weight loss of flower (%)	T0	T1	T2	T3	T4	T5	T6	T7	T8	T9	17.5	16.899999999999999	12.2	11.5	16.399999999999999	14.7	13	15.8	12.4	13.8	


fig.1 Fresh weight of flower (g)

Fresh weight of flower (g)	T0	T1	T2	T3	T4	T5	T6	T7	T8	T9	13.6	13.8	20.9	21.9	14.6	15.8	18.899999999999999	15.4	20.5	16.3	





