Influence of post-harvest treatments on flower quality and shelf life of Tabernaemontana divaricata


Abstract 
In the present experiment the Tabernaemontana genotype UHSB-CJ3 has been chosen for postharvest experiment to evaluate its response to different chemicals (C1: Sucrose 4%,  C2: Boric acid 4%, C3: Water), packaging (40µ and 60 µ  polythene bags) and storage conditions (7oC and under room temperature) in a Factorial Randomized complete Block Design with three replications at UHS, Bagalkot during 2021-22. Among the different chemicals, boric acid treatment recorded the highest moisture content (41.90%) and among the different packaging, the higher moisture content was found in buds packed in 60 micron polythene bags and kept at 7oC temperature (82.91%). The maximum relative water content was observed in the boric acid-treated buds (C2), 40.69 percent. Among the different packaging methods, the highest relative water content (76.63 %) was recorded in P2.  The buds treated with boric acid (C2) demonstrated the lowest physiological loss of 6.30 percent, while the highest percentage of physiological loss in weight (16.88%) was found in P2. The combination of boric acid treatment and P2 packaging (C2P2) achieved the highest freshness index of 3.67, along with maximum colour retention of 3.67 at 19th day of storage treatment.
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Introduction 
Tabernaemontana commonly known as Tagor, belongs to the family Apocynaceae, Plumeroidae subfamily and Tabermontanae tribe. It is an evergreen ornamental shrub native to India and now cultivated throughout South East Asia and the warmer regions of continental Asia. In India, it occurs in the upper Gangetic plain of West Bengal, Khasi Hills, Assam, Hills of Vishakapatnam, Karnataka and Kerala. It is cultivated as an ornamental plant and grows wild in hedges and shady forests (Samanta et al., 2015).
Crape jasmine (Tabernaemontana) is increasingly acknowledged for its commercial importance within the landscape industry. Notably, the flower buds of Crape jasmine bear a close resemblance to those of Jasminum sambac. However, Crape jasmine exhibits superior hardiness and adaptability to various growing conditions, in addition to a longer shelf life when compared to traditional jasmine. These characteristics contribute to its utilization as an alternative source of loose flowers during off-season production, allowing for potential year-round cultivation. Moreover, the rising demand for floral crafts composed of Crape jasmine, including veni and floral strings, underscores its growing market popularity, particularly during wedding seasons.
Krishnamoorthy (1990) reported that packaging is a fundamental tool for post harvest management of highly perishable commodities and adequate packaging protects the produce from physical, physiological and pathological deterioration during transport and marketing and enhancing their shelf life by retaining their attractiveness. Even if two per cent wastage of horticultural produce is reduced from the production centers to the market, there will be a saving of rupees 100-200 crores per year in India (Ramana et al, 1988). Therefore, a study was undertaken to evaluate its response to different chemicals, packaging and storage conditions.

Material and Methods 
The present research was carried out in the department of Floriculture and Landscape Architecture, college of Horticulture, Bagalkot during 2022. The entire study was done by FCRD with two factors; Factor I Chemicals :C1: Sucrose 4%, C2: Boric acid 4% and C3: Water and Factor II: Packaging method with storage temperature: P1:Packed in 40µ polythene bags and stored under 7 0C,  P2:Packed in 60 µ polythene bags and stored under 70C,  P3:Packed in 40 µ polythene bags and stored under room temperature, P4: Packed in 60 µ polythene bags and stored under room temperature. This includes total 12 treatment combinations  viz., (T1- Sucrose 4% + Packed in 40µ polythene bags and stored at 70C, T2- Sucrose 4% +Packed in 60µ polythene bags and stored at 70C , T3- Sucrose 4%,+ Packed in 40µ polythene bags and stored at  room temperature, T4- Sucrose 4%,+ Packed in 60µ polythene bags and stored at room temperature, T5-Boric acid 4% + Packed in 40µ polythene bags and stored at 70C, T6- Boric acid 4% + Packed in 60µ polythene bags and stored at  70C, T7- Boric acid 4% + Packed in 40µ polythene bags and stored at  room temperature, T8- Boric acid 4% + Packed in 60µ polythene bags and stored at  room temperature, T9- Water+ Packed in 40µ polythene bags and stored at  70C, T10- Water + Packed in 60µ polythene bags and stored at  70C, T11- Water + Packed in 40µ polythene bags and stored at room temperature, T12- Water+ Packed in 60µ polythene bags and stored at room temperature) with 3 replications. Fifty grams of Tabernaemontana flower buds sprayed with chemical treatments and kept for 15 minutes for surface drying and kept for shelf life studies. The weight of flower buds was measured (grams) and kept for observation. 50g of uniform size, freshly harvested flowers are used for each treatments and observation like moisture content, relative water content, physiological loses of weight (PLW), freshness score, colour retention index, total carbohydrate and phenols were recorded during storage of flowers at regular intervals. Visual parameters like freshness and colour retention index were recorded based on hedonic scale scoring (1999), the score was expressed on 0 to 5 and average was calculated. Shelf life of the flower was measured as time taken to wilt 50% of flowers. The resulted data were statistically analysed using the method of Sukhatme and Amble (1985). 

Results and discussion
Significant variations in physiological parameters were observed throughout the shelf life of Tabernaemontana flower buds. The key findings are presented for each parameter.
Moisture content (%)
	A decreasing trend in the moisture content of Tabernaemontana flower buds was observed as the shelf life progressed. No significant difference was noted in the moisture content of different treatments up to five days after storage. Among the different chemicals, boric acid treatment recorded the highest moisture content (41.90%), and the lowest was recorded in water-treated flower buds (40.89 %) on the last day of the experiment. Among the different packaging, it was revealed that the higher moisture content was found in buds packed in 60 micron polythene bags and kept at 7oC temperature (82.91%) and the lowest was found in buds packed in 40 and 60 microns and kept in room temperature (0%) as the buds kept in room temperature were discarded on 10th day as they turn brown.
	The analysis of the interaction effect revealed no statistically significant difference in moisture content between the various treatments involving different chemicals and packaging methods. (Table-1) Moisture content is critical for maintaining the freshness and quality of flowers. Even minor changes can cause wilting, reducing both their quality and visual appeal.
           The moisture content of flowers indicates the level of water in the petals. When the moisture content is higher and the weight loss is lower, the relative water content remains high. This phenomenon has been observed in gladiolus, where a decrease in the relative water content of petals results in tissue dehydration and wilting, as reported by Zahed Hossain et al. (2006).
 Relative water content
	On the tenth day, buds kept under room temperature treatments showed wilting and browning symptoms, making it undesirable to consider the relative water content of buds. There was a decreasing trend in the relative water content of Tabernaemontana flower buds as the days increased.
	There were no significant differences found in the relative water content among all the treatments up to the 5th day. The highest relative water content was observed in C2 (78.24 and 40.69%) and the lowest in C3 (70.48 and 35.43%) on the 9th and 19th days after treatment, respectively. Among the different packaging, the maximum relative water content was found in P2 (83.63 and 76.63%) and the minimum in P3 (65.44 and 0%) on the 9th and 19th days after treatment, respectively. There was no significant difference found in the interaction of chemical and packaging among the different treatments. (Table-2)
The relative water content or relative turgidity of a flower was a measure of how hydrated the flower was compared to its maximum water holding capacity when fully turgid. This measurement is commonly used to indicate the water status of the plant.
	A decrease in relative water content (RWC) of petals caused the dehydration of the tissues and in turn wilting. The results are in close agreement with the findings of Yathindra et al. (2018) and Choudhury et al. (2020)
Physiological loss in weight (%)
	Analysis of the data indicates that, among the various chemicals used, the buds treated with water (C3) exhibited the highest physiological loss, measuring 22.42 percent on the 9th day and 11.04 percent on the 19th day after storage. In contrast, the buds treated with boric acid (C2) showed the lowest physiological loss, with measurements of 15.43 percent on the 9th day and 6.30 percent on the 19th day after storage.
	Among different packaging material and temperature, lowest per cent of physiological loss in weight (10.58 and 16.88 %) was found in P2 and highest was found in P3 (26.95 %) at 9th and 19th day after treatment respectively. (Table -3)
	In the interaction effect there was no significant effect was observed up to 11days after treatment imposition. From 11th day onwards there was a significant differences seen in the interaction effect. During last day maximum physiological loss in weight was observed in C3P1 (22.26%) and minimum was observed in C2P2 (11.62%).
	Increased PLW leads to decline in fresh weight of flowers, which is expressed visually as senescing symptoms such as wilting of flowers as reported in carnation (Nichols, 1966) in Rosa damascena (Sharma, 1981) and in Jasminum nitidum (Manimaran, 2018). This might be due to maintenance of optimum humidity temperature and proper balance of CO2 and O2 concentration under refrigerated condition which in turns slows down the process of respiration and evapotranspiration and ultimately reduced the PLW. The results are in close agreement with the findings of Nirmala and Reddy (1993) and Yathindra et al. (2018).
Freshness index 
	In terms of flower freshness, C2 (1.67) scored the highest, while C3 (0.66) had the lowest score. Regarding packaging, P2 (2.63) had the highest freshness index, and P1 (1.89) had the lowest. The treatments stored at room temperature were discarded after 9 days. The interaction of C2P2 recorded the highest freshness index (3.67), and the lowest was recorded in C3P1 (1.00), as all the treatments stored at room temperature were discarded after 9 days. (Table -4)
	The best treatments may maximize freshness by reducing respiration through modified atmosphere packaging. This slows down the degradation of proteins and reduces transpiration, keeping the flowers fresh for longer. Additionally, boric acid treatment enhances antioxidant enzyme activity, preventing wilting of jasmine flowers and lowers ethylene biosynthesis and prolongs the lifespan of plant organs. These findings also have close agreement with the observations recorded by Lavanya et al. (2016), Ali et al. (2023) in jasmine. 
Colour retention index 
	There was no observed colour change in the buds during the initial 5 days across all treatments. The highest colour retention scores were noted in C2, with values of 3.67
and 1.67 on the 9th and 19th days post-treatment, respectively. Conversely, lower scores were registered for C3. Regarding packaging, the highest colour retention index was identified in P1 and P2, scoring 5.00, 5.00, 1.89, and 2.67 on the 9th and 13th days post-treatment. Evaluating the interaction effects, the maximum colour retention appeared in C2P2 (3.67), followed by C2P1 (3.00), while the least retention was observed in C3P1 (1.00). Furthermore, all treatments maintained at ambient room temperature were discarded on the ninth day after treatment. (Table -5)
	The colour of flower buds fades as polyphenol oxidase activity increases. This enzyme causes browning by oxidizing phenol molecules. Higher polyphenol oxidase activity leads to a decrease in colour retention. Cold storage conditions have been found to minimize phenolic compound activity and maintain 100 percent colour retention. Additionally, modified atmospheric storage reduces polyphenol oxidase activity and ethylene production, demonstrated by Tian et al. in 2002 and Mohanasundari et al. (2018) in Jasmine.
Carbohydrate content 
	The data shows that buds treated with sucrose had the highest carbohydrate content, while buds treated with water had the lowest. P2 packaging had the highest carbohydrate content, while P3 had the lowest. There were no significant effects observed in the interaction effect up to 14 days after treatment imposition, but significant differences were seen from the 14th day onwards. On the last day, the carbohydrate content was highest in C3P1 and lowest in treatments with ambient conditions.
The presence of carbohydrates in flowers serves as a reserved energy source, contributing significantly to their longevity. An established correlation has been identified between the carbohydrate levels of certain cut flowers and their durability (Rogers, 1962). It has been observed that higher carbohydrate content has a direct influence on the extended shelf life and overall freshness of flowers.
Phenol content:
	The data analysis indicates that the buds treated with water (C3) exhibited the highest phenol content on both the 1st and 19th days following treatment, while the buds treated with water (C2) displayed the lowest phenol content on the same days. 
	With respect to various packaging materials and temperatures, the highest phenol content was identified in P2, whereas the lowest was observed in P3 on the 1st day post-treatment. Subsequently, all treatments stored under ambient conditions were discontinued by the 14th day, resulting in a recorded phenol content value of zero. 
	The interaction effect did not yield any significant findings until the 14th day post-treatment. However, noteworthy disparities in the interaction effect became evident from the 14th day onward. Notably, on the final day, the highest phenol content was observed in C1P2, while the lowest was evident in all treatments subjected to ambient conditions. (Table -6)
	The observed outcome may be attributed to biochemical changes induced by the application of chemicals. These changes likely contributed to the preservation of cellular structure and membrane integrity, thereby mitigating degradation and minimizing quality losses. (Tiwari and Paliyath , 2011). 
	As the stages progressed, there was a growing trend in the overall amount of phenols. Over the storage period, the total phenolic content of flower buds increased rapidly. This higher phenol content may have created an internal environment that was favorable to the changes associated with flower senescence. These findings in agreement with the observations recorded by Lavanya et al. (2014) in jasmine. 
Table 1: Effect of different treatments on moisture content (%) in Tabernaemontana 

	Treatments
	Moisture content (%)

	
	Days after storage

	Chemicals
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19

	C1
	85.31
	85.25
	83.13
	82.92
	82.32
	41.74
	41.55
	41.50
	41.35
	41.19

	C2
	85.46
	85.41
	83.98
	83.75
	83.09
	42.28
	42.07
	42.05
	42.00
	41.90

	C3
	85.17
	85.06
	82.53
	82.26
	81.59
	41.24
	41.10
	41.06
	41.00
	40.89

	S.Em±
	0.25
	0.25
	0.29
	0.30
	0.31
	0.19
	0.19
	0.19
	0.20
	0.20

	CD at 1%
	NS
	NS
	1.16
	1.18
	1.23
	0.75
	0.77
	0.77
	0.78
	0.79

	Packaging
	 

	P1
	85.51
	85.45
	84.27
	84.07
	83.78
	83.31
	82.98
	82.92
	82.66
	82.41

	P2
	85.60
	85.52
	84.39
	84.35
	84.13
	83.70
	83.32
	83.21
	83.14
	82.91

	P3
	85.04
	84.97
	82.01
	81.66
	80.59
	0.00
	0.00
	0.00
	0.00
	0.00

	P4
	85.10
	85.02
	82.18
	81.82
	80.85
	0.00
	0.00
	0.00
	0.00
	0.00

	S.Em±
	0.29
	0.29
	0.34
	0.34
	0.36
	0.22
	0.22
	0.22
	0.23
	0.23

	CD at 1%
	NS
	NS
	1.34
	1.36
	1.42
	0.87
	0.89
	0.89
	0.89
	0.91

	Interaction
	 

	C1P1
	85.55
	85.50
	84.26
	84.05
	83.93
	83.15
	82.82
	82.74
	82.22
	81.84

	C1P2
	85.59
	85.53
	84.32
	84.28
	84.18
	83.79
	83.40
	83.24
	83.17
	82.92

	C1P3
	84.98
	84.95
	81.86
	81.57
	80.45
	0.00
	0.00
	0.00
	0.00
	0.00

	C1P4
	85.10
	85.03
	82.07
	81.76
	80.71
	0.00
	0.00
	0.00
	0.00
	0.00

	C2P1
	85.64
	85.59
	85.02
	84.87
	84.64
	84.48
	84.01
	83.95
	83.85
	83.63

	C2P2
	85.74
	85.69
	85.27
	85.24
	84.86
	84.63
	84.27
	84.23
	84.14
	83.98

	C2P3
	85.21
	85.15
	82.75
	82.38
	81.40
	0.00
	0.00
	0.00
	0.00
	0.00

	C2P4
	85.25
	85.22
	82.89
	82.53
	81.48
	0.00
	0.00
	0.00
	0.00
	0.00

	C3P1
	85.34
	85.27
	83.52
	83.30
	82.77
	82.28
	82.12
	82.05
	81.91
	81.75

	C3P2
	85.46
	85.35
	83.59
	83.54
	83.35
	82.69
	82.29
	82.18
	82.11
	81.82

	C3P3
	84.93
	84.80
	81.42
	81.02
	79.92
	0.00
	0.00
	0.00
	0.00
	0.00

	C3P4
	84.94
	84.82
	81.59
	81.19
	80.35
	0.00
	0.00
	0.00
	0.00
	0.00

	S.Em±
	0.51
	0.51
	0.59
	0.60
	0.62
	0.38
	0.39
	0.39
	0.39
	0.40

	CD at 1%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS






Table 2: Effect of different treatments on Relative water content (%) in Tabernaemontana 

	Treatments
	Relative water content (%)

	
	Days after storage

	Chemicals
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19

	C1
	91.48
	91.10
	78.04
	76.94
	74.21
	39.75
	38.72
	38.33
	37.62
	36.82

	C2
	92.50
	92.15
	83.01
	81.75
	78.24
	43.04
	41.71
	41.49
	41.25
	40.69

	C3
	90.56
	89.80
	74.81
	73.51
	70.48
	37.16
	36.45
	36.17
	35.95
	35.43

	S.Em±
	1.82
	1.81
	1.58
	1.56
	1.50
	1.04
	1.02
	1.01
	1.00
	0.99

	CD at 1%
	NS
	NS
	6.25
	6.17
	5.95
	4.10
	4.02
	3.99
	3.97
	3.91

	Packaging
	 

	P1
	92.89
	92.48
	84.46
	83.26
	81.53
	78.83
	76.95
	76.48
	75.26
	73.96

	P2
	93.61
	93.04
	85.34
	85.09
	83.63
	81.09
	78.89
	78.18
	77.85
	76.63

	P3
	89.48
	88.97
	71.83
	70.15
	65.44
	0.00
	0.00
	0.00
	0.00
	0.00

	P4
	90.07
	89.57
	72.85
	71.11
	66.64
	0.00
	0.00
	0.00
	0.00
	0.00

	S.Em±
	2.11
	2.10
	1.82
	1.80
	1.74
	1.20
	1.17
	1.17
	1.16
	1.14

	CD at 1%
	NS
	NS
	7.22
	7.12
	6.87
	4.73
	4.64
	4.61
	4.58
	4.52

	Interaction
	 

	C1P1
	93.20
	92.82
	84.27
	82.96
	82.23
	77.69
	75.85
	75.33
	72.78
	70.94

	C1P2
	93.45
	92.98
	84.58
	84.31
	83.69
	81.29
	79.03
	77.99
	77.72
	76.34

	C1P3
	89.15
	88.91
	71.07
	69.74
	64.85
	0.00
	0.00
	0.00
	0.00
	0.00

	C1P4
	90.14
	89.67
	72.25
	70.76
	66.07
	0.00
	0.00
	0.00
	0.00
	0.00

	C2P1
	93.71
	93.36
	89.18
	88.16
	86.63
	85.58
	82.56
	82.12
	81.60
	80.29

	C2P2
	94.59
	94.18
	91.02
	90.85
	88.16
	86.58
	84.27
	83.85
	83.40
	82.47

	C2P3
	90.65
	90.22
	75.49
	73.58
	68.87
	0.00
	0.00
	0.00
	0.00
	0.00

	C2P4
	91.05
	90.82
	76.34
	74.41
	69.30
	0.00
	0.00
	0.00
	0.00
	0.00

	C3P1
	91.76
	91.27
	79.94
	78.65
	75.74
	73.23
	72.43
	71.98
	71.38
	70.65

	C3P2
	92.80
	91.96
	80.40
	80.12
	79.03
	75.41
	73.38
	72.69
	72.43
	71.07

	C3P3
	88.65
	87.76
	68.92
	67.12
	62.59
	0.00
	0.00
	0.00
	0.00
	0.00

	C3P4
	89.03
	88.22
	69.96
	68.16
	64.56
	0.00
	0.00
	0.00
	0.00
	0.00

	S.Em±
	3.65
	3.63
	3.16
	3.12
	3.01
	2.07
	2.03
	2.02
	2.01
	1.98

	CD at 1%
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS



Table 3: Effect of different treatments on Physiological loss in weight (%) in Tabernaemontana spp.

	Treatments
	Physiological loss in weight (%)

	
	Days after storage

	Chemicals
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19

	C1
	3.51
	4.34
	15.61
	18.55
	19.06
	7.70
	8.08
	8.37
	9.05
	9.79

	C2
	2.76
	3.24
	11.14
	14.69
	15.43
	5.19
	5.39
	5.52
	5.79
	6.30

	C3
	4.34
	5.21
	18.52
	21.91
	22.42
	9.98
	10.12
	10.32
	10.56
	11.04

	S.Em±
	0.07
	0.08
	0.30
	0.37
	0.38
	0.20
	0.20
	0.21
	0.22
	0.23

	CD at 1%
	0.28
	0.33
	1.20
	1.46
	1.49
	0.79
	0.81
	0.83
	0.86
	0.91

	Packaging
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	P1
	2.24
	3.07
	9.83
	11.83
	12.47
	16.16
	16.59
	16.91
	18.09
	19.28

	P2
	1.81
	2.39
	9.04
	10.01
	10.58
	14.33
	14.84
	15.37
	15.76
	16.88

	P3
	5.31
	6.03
	21.20
	26.34
	26.95
	0.00
	0.00
	0.00
	0.00
	0.00

	P4
	4.78
	5.56
	20.28
	25.33
	25.87
	0.00
	0.00
	0.00
	0.00
	0.00

	S.Em±
	0.08
	0.10
	0.35
	0.43
	0.44
	0.23
	0.24
	0.24
	0.25
	0.26

	CD at 1%
	0.33
	0.38
	1.38
	1.68
	1.72
	0.91
	0.93
	0.95
	0.99
	1.05

	Interaction
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	C1P1
	1.96
	2.98
	10.00
	11.72
	11.84
	16.72
	17.58
	17.94
	20.32
	22.00

	C1P2
	1.74
	2.50
	9.72
	10.18
	10.52
	14.08
	14.72
	15.54
	15.88
	17.14

	C1P3
	5.61
	6.28
	21.88
	26.50
	27.48
	0.00
	0.00
	0.00
	0.00
	0.00

	C1P4
	4.72
	5.58
	20.82
	25.78
	26.38
	0.00
	0.00
	0.00
	0.00
	0.00

	C2P1
	1.50
	2.32
	5.58
	6.70
	7.88
	11.22
	11.54
	11.82
	12.38
	13.58

	C2P2
	1.38
	1.48
	3.92
	5.70
	6.50
	9.52
	10.00
	10.26
	10.76
	11.62

	C2P3
	4.26
	4.80
	17.90
	23.64
	23.86
	0.00
	0.00
	0.00
	0.00
	0.00

	C2P4
	3.90
	4.36
	17.14
	22.70
	23.48
	0.00
	0.00
	0.00
	0.00
	0.00

	C3P1
	3.26
	3.90
	13.90
	17.08
	17.68
	20.54
	20.66
	20.96
	21.58
	22.26

	C3P2
	2.32
	3.18
	13.48
	14.14
	14.72
	19.38
	19.80
	20.32
	20.64
	21.88

	C3P3
	6.06
	7.02
	23.82
	28.88
	29.52
	0.00
	0.00
	0.00
	0.00
	0.00

	C3P4
	5.72
	6.74
	22.88
	27.52
	27.74
	0.00
	0.00
	0.00
	0.00
	0.00

	S.Em±
	0.14
	0.17
	0.61
	0.74
	0.75
	0.40
	0.41
	0.42
	0.43
	0.46

	CD at 1%
	0.56
	NS
	NS
	NS
	NS
	1.58
	1.61
	1.65
	1.71
	1.81







Table 4: Effect of different treatments on freshness index in Tabernaemontana spp.

	Treatments
	Freshness index

	
	Days after storage

	Chemicals
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19

	C1
	5.00
	5.00
	5.00
	3.67
	3.00
	2.50
	2.50
	2.50
	1.83
	1.06

	C2
	5.00
	5.00
	5.00
	4.08
	3.58
	2.50
	2.50
	2.50
	2.17
	1.67

	C3
	5.00
	5.00
	5.00
	3.17
	2.67
	2.50
	2.50
	2.50
	1.50
	0.66

	S.Em±
	0.09
	0.09
	0.09
	0.06
	0.06
	0.06
	0.06
	0.06
	0.04
	0.02

	CD at 1%
	NS
	NS
	NS
	0.25
	0.23
	NS
	NS
	NS
	0.15
	0.09

	Packaging
	 

	P1
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.56
	1.89

	P2
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.78
	2.63

	P3
	5.00
	5.00
	5.00
	2.00
	0.78
	0.00
	0.00
	0.00
	0.00
	0.00

	P4
	5.00
	5.00
	5.00
	2.56
	1.56
	0.00
	0.00
	0.00
	0.00
	0.00

	S.Em±
	0.10
	0.10
	0.10
	0.07
	0.07
	0.06
	0.06
	0.06
	0.04
	0.03

	CD at 1%
	NS
	NS
	NS
	0.29
	0.27
	0.25
	0.25
	0.25
	0.17
	0.10

	Interaction
	 

	C1P1
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.67
	1.67

	C1P2
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.67
	2.58

	C1P3
	5.00
	5.00
	5.00
	2.00
	0.67
	0.00
	0.00
	0.00
	0.00
	0.00

	C1P4
	5.00
	5.00
	5.00
	2.67
	1.33
	0.00
	0.00
	0.00
	0.00
	0.00

	C2P1
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	4.00
	3.00

	C2P2
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	4.67
	3.67

	C2P3
	5.00
	5.00
	5.00
	3.00
	1.67
	0.00
	0.00
	0.00
	0.00
	0.00

	C2P4
	5.00
	5.00
	5.00
	3.33
	2.67
	0.00
	0.00
	0.00
	0.00
	0.00

	C3P1
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.00
	1.00

	C3P2
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.00
	1.64

	C3P3
	5.00
	5.00
	5.00
	1.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	C3P4
	5.00
	5.00
	5.00
	1.67
	0.67
	0.00
	0.00
	0.00
	0.00
	0.00

	S.Em±
	0.17
	0.17
	0.17
	0.13
	0.12
	0.11
	0.11
	0.11
	0.08
	0.04

	CD at 1%
	NS
	NS
	NS
	0.51
	0.46
	NS
	NS
	NS
	0.30
	0.17



NS- Non Significant








Table 5: Effect of different treatments on colour retention index in Tabernaemontana 

	Treatments
	Colour retention index

	
	Days after storage

	Chemicals
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19

	C1
	5.00
	5.00
	5.00
	3.83
	3.50
	2.50
	2.50
	2.50
	1.87
	1.08

	C2
	5.00
	5.00
	5.00
	4.42
	3.67
	2.50
	2.50
	2.50
	2.17
	1.67

	C3
	5.00
	5.00
	5.00
	3.75
	2.83
	2.50
	2.50
	2.50
	1.50
	0.67

	S.Em±
	0.09
	0.09
	0.09
	0.07
	0.06
	0.06
	0.06
	0.06
	0.04
	0.02

	CD at 1%
	NS
	NS
	NS
	0.27
	0.24
	NS
	NS
	NS
	0.15
	0.09

	Packaging
	 

	P1
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.56
	1.89

	P2
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.83
	2.67

	P3
	5.00
	5.00
	5.00
	2.67
	1.22
	0.00
	0.00
	0.00
	0.00
	0.00

	P4
	5.00
	5.00
	5.00
	3.33
	2.11
	0.00
	0.00
	0.00
	0.00
	0.00

	S.Em±
	0.10
	0.10
	0.10
	0.08
	0.07
	0.06
	0.06
	0.06
	0.04
	0.03

	CD at 1%
	NS
	NS
	NS
	0.31
	0.28
	0.26
	0.26
	0.26
	0.17
	0.10

	Interaction
	

	C1P1
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.67
	1.67

	C1P2
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.83
	2.67

	C1P3
	5.00
	5.00
	5.00
	2.33
	1.67
	0.00
	0.00
	0.00
	0.00
	0.00

	C1P4
	5.00
	5.00
	5.00
	3.00
	2.33
	0.00
	0.00
	0.00
	0.00
	0.00

	C2P1
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	4.00
	3.00

	C2P2
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	4.67
	3.67

	C2P3
	5.00
	5.00
	5.00
	3.33
	2.00
	0.00
	0.00
	0.00
	0.00
	0.00

	C2P4
	5.00
	5.00
	5.00
	4.33
	2.67
	0.00
	0.00
	0.00
	0.00
	0.00

	C3P1
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.00
	1.00

	C3P2
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	3.00
	1.67

	C3P3
	5.00
	5.00
	5.00
	2.33
	2.00
	0.00
	0.00
	0.00
	0.00
	0.00

	C3P4
	5.00
	5.00
	5.00
	2.67
	1.33
	0.00
	0.00
	0.00
	0.00
	0.00

	S.Em±
	0.17
	0.17
	0.17
	0.14
	0.12
	0.11
	0.11
	0.11
	0.08
	0.04

	CD at 1%
	NS
	NS
	NS
	0.54
	0.48
	NS
	NS
	NS
	0.30
	0.18





Table 6: Effect of different treatments on Carbohydrate and Phenol content in Tabernaemontana spp.

	Treatments
	Carbohydrates (mg/g)
	Phenol (mg/100g)

	Chemicals
	Days after storage

	
	1
	7
	14
	19
	1
	7
	14
	19

	C1
	84.01
	71.02
	30.75
	17.91
	13.05
	26.17
	22.00
	36.78

	C2
	74.65
	60.96
	23.18
	12.42
	11.69
	21.26
	17.24
	31.96

	C3
	68.21
	51.33
	17.62
	7.61
	13.75
	30.27
	26.88
	41.53

	S.Em±
	1.28
	1.04
	0.38
	0.26
	0.23
	0.49
	0.55
	0.87

	CD at 1%
	5.08
	4.10
	1.49
	1.02
	0.89
	1.94
	2.17
	3.46

	Packaging
	

	P1
	88.40
	73.76
	44.10
	22.01
	12.04
	19.85
	46.82
	75.91

	P2
	92.14
	78.98
	51.30
	28.57
	11.59
	17.44
	41.32
	71.11

	P3
	57.96
	42.68
	0.00
	0.00
	14.02
	34.34
	0.00
	0.00

	P4
	63.99
	48.98
	0.00
	0.00
	13.66
	31.97
	0.00
	0.00

	S.Em±
	1.48
	1.20
	0.43
	0.30
	0.26
	0.57
	0.63
	1.01

	CD at 1%
	88.40
	4.729
	1.718
	1.172
	1.033
	2.239
	2.507
	3.992

	Interaction
	

	C1P1
	92.49
	81.27
	57.92
	31.12
	12.52
	19.72
	47.17
	76.13

	C1P2
	99.74
	87.69
	65.09
	40.51
	12.00
	17.98
	40.81
	70.98

	C1P3
	68.32
	53.23
	0.00
	0.00
	13.87
	34.96
	0.00
	0.00

	C1P4
	75.47
	61.89
	0.00
	0.00
	13.80
	32.00
	0.00
	0.00

	C2P1
	87.98
	74.76
	43.31
	21.95
	10.57
	15.58
	36.89
	66.27

	C2P2
	90.64
	78.56
	49.39
	27.74
	9.81
	12.37
	32.05
	61.58

	C2P3
	57.07
	41.87
	0.00
	0.00
	13.21
	29.42
	0.00
	0.00

	C2P4
	62.91
	48.64
	0.00
	0.00
	13.17
	27.68
	0.00
	0.00

	C3P1
	84.72
	65.24
	31.06
	12.97
	13.04
	24.24
	56.41
	85.34

	C3P2
	86.04
	70.69
	39.43
	17.46
	12.95
	21.96
	51.09
	80.76

	C3P3
	48.48
	32.95
	0.00
	0.00
	14.99
	38.65
	0.00
	0.00

	C3P4
	53.58
	36.42
	0.00
	0.00
	14.00
	36.24
	0.00
	0.00

	S.Em±
	2.57
	2.07
	0.75
	0.51
	0.45
	0.98
	1.10
	1.75

	CD at 1%
	NS
	NS
	2.98
	2.03
	NS
	NS
	4.34
	6.91




Conclusion
In this experiment, boric acid treatment and buds packed in 60 micron polythene bags stored at 7°C on flower buds resulted in the highest moisture content, highest relative water content, the lowest physiological loss, highest freshness index and colour retention. The buds treated with sucrose (C1) showed the highest carbohydrate content. However minimum phenol content was found in Boric acid (C2) and 60 micron bags stored at 7°C.
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