


Correlation and regression studies on the effect of biocides on vase life of carnation (Dianthus caryophyllus l.) Cv. Dona

ABSTRACT
The present study explores correlation and regression analysis on the effect of biocides 	on vase life of carnation (Dianthus caryophyllus l.) cv. Dona. Keeping quality is a critical factor in determining the quality of cut flowers for both domestic and international markets. To extend the vase life of cut flowers, it is advised that chemical preservatives be added to the holding solution. Due to its beauty, colour diversity, exceptional keeping quality, and vast range of flower forms, the carnation (Dianthus caryophyllus L.), a member of the Caryophyllaceae family, is one of the most significant cut flowers in the world. However, one of the most important concerns in the floriculture sector is preserving the quality and longevity of cut flowers. Cut flowers, particularly carnations, face challenges in maintaining quality and longevity due to issues like microbial blockage and physiological disruptions in the stem. The chemical composition of the vase solution plays a crucial role in preserving cut flowers. Since a variety of biocides have been proposed as a means of preventing the growth of microorganisms in vase solutions, 10 treatments were tested in this experiment, and the results showed that vase life had significantly negative correlations with ODVS and stem curvature and significantly positive correlations with Water uptake (WU), Transpirational loss of water (TLW), Water balance (WB), and the number of days it takes to flower. This shows that WU, TLW, WB, and FWC increased vase life, but that the major influence lowered vase life by reducing WU, TLW, and WB in the vase solution, as indicated by the negative correlation of ODVS. 
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I. INTRODUCTION
II. One of the really serious issues with cut 
III. flowers is their short postharvest vase life. 
IV. The durability of vase life, on the other hand, 
V. is an important factor in customer choice
[bookmark: _GoBack]“One of the really serious issues with cut flowers is their short postharvest vase life. The durability of vase life, on the other hand, is an important factor in customer choice. Keeping quality is a critical factor in determining the quality of cut flowers for both domestic and international markets. To extend the vase life of cut flowers, it is advised that chemical preservatives be added to the holding solution. Definite germicides must be present in all holding solutions. Germicides keep dangerous bacteria at bay and keep conducting tissues from being clogged. As a result, strategies for extending the vase life of cut flowers would be extremely beneficial to both farmers and consumers” (Adam & Eldeeb, 2021).
[bookmark: _Hlk98671795]		Nowadays, “Carnation is one of the most important cut flower and therefore it is important to ensure their longest vase life. Various factors influence the postharvest performance and vase life of cut flowers” (Priyanka et al., 2024). Carnation (Dianthus caryophyllus L.) is a beloved cut flower known for its beauty, vibrant colors and long-lasting quality (Kharrazi et al., 2011). Some of its varieties are used for bedding, pots, rock gardens and window boxes. In today’s floral industry, carnations hold significant importance as cut flower, emphasizing the need to maximize their vase life. Postharvest treatments play a vital role in delaying the aging process of cut flowers (Tsegaw et al., 2011), with biocides being a key role component in floral preservatives to prevent microbial blockage in the xylem and extending the longevity of carnations in arrangements (Edrisi et al., 2012). Researchers actively exploring different biocide solutions to enhance the vase life of carnations, meeting consumer preferences for visually appealing and long-lasting flowers. “Microorganisms     can     respond differently to biocides due  to  differences  in their  morphological  structure  (vegetative  cell versus    mature    spore,    for    example)    and chemical    composition    (various    forms    of peptidoglycans    in    bacterial    spores,    for example). By    using    vase    solutions    containing germicide,  surfactant,  acidifier,  or  ethylene inhibitor,  which  will  stop  or  lessen  ethylene action  and  blockage  of  xylem  channels,  cut flowers can have a longer vase life” (Doğan Meral, 2024). The study addresses market demands and restrictions, aiming to optimize the postharvest performance of carnations. 
VI. MATERIALS AND METHODS
 The present investigation was carried out in the Floriculture lab, College of Horticulture, Mojerla (Fig 1). The study was taken up in a completely randomized design with 10 treatments replicated thrice. The treatments consisted of T1 (Aluminium sulphate @ 50 ppm + sucrose 4%), T2 (Aluminium sulphate @ 100 ppm + sucrose 4%), T3 (Aluminium sulphate @ 150 ppm + sucrose 4%), T4 (Calcium hypochlorite -@ 30 ppm + sucrose 4%), T5 (Calcium hypochlorite @ 50 ppm + sucrose 4%), T6 (Calcium hypochlorite @ 70 ppm + sucrose 4%) T7 (8-Hydroxy quinoline sulphate @ 200 ppm + sucrose 4%), T8 (8-Hydroxy quinoline sulphate @ 300 ppm + sucrose 4%), T9 (8-Hydroxy quinoline sulphate @ 400 ppm + sucrose 4%) and T10 – Control (Deionized water + sucrose 4%).
Carnation (Dianthus caryophyllus L.) cv. Dona flowers free from diseases and pests obtained from Floriculture Research Station, Hyderabad were used for the experimentation. The stalks were re-cut under distilled water for a uniform length of 40 cm and the basal three pairs of leaves were removed. 4 flowers are placed in each of 500 ml of conical flasks containing 300 ml of solutions of different treatments. The weight of each container and solution with and without flowers were recorded once on two days, while recording the weights re-cutting the base of floral stems (about 0.5 cm) was done. The observations of flowers were recorded in alternate days.  Water uptake (WU), Transpirational loss of water (TLW), Water balance (WB) were observed and expressed as gram per flower (g. flower-1) and fresh weight change (FWC) was recorded as percentage of initial weight. The optical density of the vase solution was measured every alternate day using spectrophotometer at 480 nm and vase life was observed and expressed in days (Priyanka, M. et al., 2024). 
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Fig. 1 Floriculture Lab, College Horticulture, Mojerla.
VII.  RESULTS AND DISCUSSION
Table 1: Correlation analysis of the data recorded on vase life period of cut carnation cv. Dona held in biocides.
	 
	Water uptake
	Transpirational loss of water
	Water balance
	Fresh weight change
	Optical density
	Number of days to flower opening
	 Flower diameter
	Vase life
	Stem curvature

	Water uptake
	1
	 
	 
	 
	 
	 
	 
	 
	 

	Transpirational loss of water
	1.00**
	1
	 
	 
	 
	 
	 
	 
	 

	Water balance
	.98**
	.97**
	1
	 
	 
	 
	 
	 
	 

	Fresh weight change
	1.00**
	1.00**
	.98**
	1
	 
	 
	 
	 
	 

	Optical density
	-.97**
	-.96**
	-.99**
	-.97**
	1
	 
	 
	 
	 

	Number of days taken to flower opening
	.97**
	.96**
	.96**
	.97**
	-.98**
	1
	 
	 
	 

	Flower diameter
	.98**
	.98**
	.96**
	.98**
	-.92**
	.93**
	1
	 
	 

	Vase life
	.99**
	.98**
	.99**
	.99**
	-.99**
	.99**
	.95**
	1
	 

	Stem curvature
	-.99**
	-.99**
	-.96**
	-.99**
	.95**
	-.94**
	-.98**
	-.97**
	1

	**. Correlation is significant at the 0.01 level (2-tailed).


		The findings indicated that there was a significant difference in flower lifetime (P≤0.01) and that the optimum treatment was 8-HQS @ 400 ppm (Fig.2). There was a strong and reasonable correlation between flower lifetime and other characteristics. Flower longevity, water uptake, transpirational loss of water, water balance, change in fresh weight, number of days to flower opening, and flower diameter were found to be strongly positively correlated, while optical density and stem curvature were found to be negatively correlated. 
[image: ]
Fig 2.  Maximum vase life on 10th day
	The main effect of optical density in solution is reduced water intake, as indicated by the greatest significant negative correlation of optical density. The control group showed the maximum optical density, whereas the 8-HQS group showed the lowest. The active role of 8-HQS could be explained also by maintaining flower turgidity, by keeping fresh weight and chlorophyll as well as carbohydrate losses by 8-HQS to a minimum. 
	These similar results are in agreement with the findings of Samaneh et al., (2013) on gerbera flowers. “8-HQS prevented the accumulation of microorganisms in xylem vessels and suppressed the xylem occlusion and increased vase life” (El-gimabi and Siliai 2013). Sucrose helps improve the water balance of cut flowers by affecting the osmotic potential of cut flowers and the water-holding capacity of the tissues allowing less water to be transpired (Pranuthi et al.,2018). “Sucrose might be needed as an osmolyte for flower opening and a substrate for cell wall synthesis and respiration” (Elhindi, 2012)
	In addition to its biocidal properties, 8-HQS facilitates stomatal closure which lowers water loss. Because of stomatal closure, 8-HQS decreased transpiration and enhanced water balance, perhaps extending the freshness of the flowers. Similar results were found in carnation by Edrisi et al. (2012), Pranuthi et al., (2018). When it comes to the parameters and the vase life of the carnation, green denotes a strong positive link and red denotes a significant negative correlation.
	The results showed that flower longevity has a significant difference (P≤0.01) and 8-HQS @ 400ppm + Sucrose @ 4% was recorded significantly as the best treatment. The correlation between flower longevity and other traits was significant and reasonable. Strong positive correlation was recorded with flower longevity (0.99), water uptake (1.00), transpirational loss of water (1.00), water balance (0.98), fresh weight change (1.00), number of days taken to flower opening (0.97), flower diameter (0.98), and negatively correlated with optical density (-0.97) and stem curvature (-0.99).
	The highest positive significant positive correlation of water uptake, transpirational loss of water, water balance, fresh weight change increased the vase life of flowers. The highest significant negative correlation of optical density in solution indicates the main effect of optical density is reducing water uptake. There was a negative correlation between the number of bacteria and water conductivity in the stem of the cut flower. “HQS may also promote flower longevity by acidifying the vase solution, it is considered that while 8-HQ compounds could help prevent microbial occlusion, their ability to reduce vascular blockage can be due to their ability to inactivate enzyme systems through pH adjustment”, Similar results were obtained with Edrisi et al., (2012) incarnation. Pranuthi et al., (2018) gave better results and found that “8-HQS has germicidal and chelating properties that might have reduced the stem blockage and maintained the water conductivity in carnation”. “8-HQS promotes stomatal closure in addition to having biocidal activity” (Burge et al., 1996). 8-HQS closes stomata and thereby reduces water loss. “8-HQS reduced the transpiration and improved water balance due to stomatal closure might have added to keep the flowers fresh for a longer duration” (Jeenbuntug et al., 2007). Similar findings were obtained by Edrisi et al., (2012) in carnation. 
		“Sucrose acts as an osmotically active molecule, thereby having a role in subsequent water relations” (Kuiper et al., 1995) “the use of sucrose (with or without certain biocides and preservatives) as pulsing solutions could be of practical significance in prolonging the vase life of cut flowers” (Cameron and Reid, 2001). “Sucrose acts as a food source or respiratory substrate and delays the degradation of proteins and improves the water balance of cut flowers” which was in agreement with the results obtained by Asrar, (2012) in snapdragon. “Dendrobium cut flowers treated with 8-HQS and sucrose improved the flower quality, water consumption, fresh weight change, flower fresh ness and reduced respiration rate”, similar findings were also reported by Asrar, (2012) in snapdragon. 
Fig 3: CORRELATION MATRIX
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	REGRESSION ANALYSIS:
Table 2: Regression analysis of the data recorded on vase life period of cut carnation cv. Dona held in biocides
Model Summary
	

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.999a
	.998
	.990
	.18616

	a. Predictors: (Constant), stem curvature, flower opening, water balance, diameter of flower, transpirational loss of water, optical density, fresh weight change.

	

	Coefficients

	

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	12.952
	22.204
	
	.583
	.619

	
	Transpirational loss of water
	.445
	.559
	.473
	.795
	.510

	
	Water balance
	.738
	1.243
	.277
	.593
	.613

	
	Fresh weight change 
	-.117
	.269
	-.368
	-.436
	.706

	
	Optical density
	-47.624
	95.175
	-.290
	-.500
	.666

	
	No. of days taken for complete flower opening 
	.588
	.664
	.351
	.886
	.469

	
	Diameter of flower
	.125
	.740
	.057
	.168
	.882

	
	Stem curvature
	.348
	1.654
	.068
	.210
	.853

	a. Dependent Variable: vase life


	From the regression analysis results showed that eight parameters were selected and a regression formula was generated as Y= 12.952 + 0.445.X1 + 0. 738.X2 - 0.117. X3 - 47.62.X4 + 0. 588.X5 + 0.125. X6 + 0.348 X7. (R2=0.998, P<0.001), where Y is vase life, X1-X7 were transpirational loss, water balance, fresh weight change, optical density, days taken to flower opening, flower diameter and stem curvature respectively, with 95% confidence interval. From the output of regression analysis, the vase life of carnation cut flowers increase 0.4% if the transpirational loss increases by 1%, the vase life of carnation cut flowers increases 0.07% if water balance increases by 1%, the vase life of carnation cut flowers decrease 0.11% if fresh weight change increases by 1%, the vase life of carnation cut flowers decrease 47.62% if optical density increases by 1%, the vase life of carnation cut flowers increase 0.58% if days taken for complete flower opening increases by 1%, the vase life of carnation cut flowers decrease 0.12% if diameter of flower increases by 1%, the vase life of carnation cut flowers decrease 0.34% if stem curvature in increases by 1%. The R squared value (coefficient of determination) measures the proportion of variation in the dependent variable explained by independent variables in the experiment. The adjusted R indicates how well a population may use the model. The R-squared value, as indicated by the summary table, is 0.998%, indicating that 99.8% of the variance in vase life can be explained by independent factors. This model's adjusted R of 0.990, which is much less than the squared R, yields findings similar to Fields (2009) and Plonsky L (2012).
	Another helpful metric for evaluating the predictive potential of a model is the F-ratio, which indicates if the model as a whole has statistically significant predictive capabilities. When the F-ratio is high, the null hypothesis which examines whether the model is incapable of making predictions are rejected. The null hypothesis can be rejected since p < 0.001. Consequently, it can be said that the model has a high degree of predictive power when it comes to procrastination.
		“The activity of microorganisms in water can cause vascular occlusion in cut stems and release of toxic metabolites, ethylene production, and these reactions lead to the induction of programmed cell death” (Edrisi, 2009). “Sucrose at 2-4% in the holding solution reduced stomatal aperture in rose-cut flower leaves, thus reducing water loss and improving water retention and solute uptake capacity”, similar findings with (Acharya, N and Acharya A.K, 2021)
CONCLUSION
According to the hypothesis this experiment concluded that, compared to control, 8-HQS can improve the vase life by inhibiting the growth of microorganisms, preserving the pH of the vase solution, which lowers stem occlusion and increases water uptake, as well as changing the fresh weight, water balance, transpirational loss of water, optical density of the vase solution, number of days it takes for the flower to open, flower diameter over others, and vase life these results were in agreement with findings of Kazaz et al., 2020. 
FUTURE SCOPE
The present study may be repeated with other varieties. More number of preservative solutions may be tested for vase life, quality and biochemical parameters of the flowers. Effect of natural preservatives may be tested on vase life, quality and biochemical parameters of the flowers. Intervention of metallic nano particles, may be green synthesized, to improve vase life. Innovative approach of ecofriendly holding or pulse solutions using coconut water and lemon extract etc.
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