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Propagation Studies in Dracaena reflexa Lam. Under the Effect of Seasons, Media and Growth Regulators

ABSTRACT
Background: Among different indoor plants, Song of India (Dracaena reflexa) is an ideal choice for Indian cities and towns. It is a beautiful foliage ornamental plant belonging to the family Asparagaceae and is native to Mozambique, Madagascar, Mauritius and other islands close to the Indian Ocean. However, there are very few studies that explore the rooting potential of Dracaena reflexa under different media, seasons and rooting hormones. 
Aim: The present experiment was aimed at addressing the challenges in dracaena propagation and coming up with effective conditions for its commercial cultivation, as it is widely grown but suffers from propagation constraints. The effect of different seasons, growing media, and rooting hormones was studied on the propagation of Dracaena reflexa.
Methodology: The experiment was conducted in a completely randomised block design. The study was conducted at the experimental farm of the Department of Floriculture and Landscaping in the year 2019-2020. Experimental treatments included different seasons (spring and rainy), growing media (sand and water), and rooting hormones (NAA and IBA @100-500 ppm). Data recorded were analysed using SAS 9.3 Software, and critical difference was calculated at 5% level of significance. 
Results: Early sprouting of cuttings (19.09), maximum rooting percentage (87.58 %), root length (2.15 cm), average number of roots (4.4), per cent survival after 3 months of transplanting (96.00 %) and shoot length (12.69 cm) were observed in sand media. Among seasons, the rainy season was found better for rooting parameters, whereas as spring season was better for early sprouting and shoot length. Among the media, better rooting performance was observed in sand. Among growth regulators, IBA 200 ppm followed by NAA 300 ppm was found to be the most effective for improving propagation potential in Dracaena reflexa. 
Conclusion: Successful propagation of dracaena can be achieved if cuttings are treated with IBA @ 200 ppm before planting in sand during the spring season.
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1. INTRODUCTION
Shade-loving ornamental plants can be kept conveniently in small spaces by planting them in attractive pots for interior landscaping. Apart from enhancing the beauty, these plants contribute remarkably to the quality of life by removing indoor air pollutants. Indoor air quality is becoming an international health issue because most city dwellers spend 90 % of their time indoors, which necessitates keeping potted plants in their interior spaces [1]. As per reports of a NASA-funded project, foliage plants can remove nearly 87% of air pollutants from sealed chambers within 24 hours [2]. Among different indoor plants, Song of India (Dracaena reflexa) is an ideal choice for Indian cities and towns. It is a beautiful foliage ornamental plant belonging to the family Asparagaceae and is native to Mozambique, Madagascar, Mauritius and other islands close to the Indian Ocean. It is effective in cleaning benzene, formaldehyde and is rated as one of the best plants for removing trichloroethylene pollutants from the air (Ahirwar, V., & Singh, 2023). Richly coloured evergreen leaves on an irregular stem, compact structure and its ability to survive under low-light conditions with little care make Dracaena reflexa an ideal house plant [3]. In a clean air study conducted by NASA, Dracaena reflexa has been shown to help in the detoxification of formaldehyde. Apart from indoors, Dracaena reflexa can be enjoyed as an accent, specimen plant, or pruned to create a border in the gardens. It is also an important cut foliage plant. Apart from its use as a popular house plant, Dracaena species are also considered medicinal and have antioxidant, anti-inflammatory and antimicrobial properties [4].	
	In trade, demand for Dracaena reflexa is increasing in international as well as domestic markets, for which the supply of plants needs to be maintained. This plant is fairly easy to grow and maintain. Its vibrant foliage character and long vase life have made it a popular cut foliage. It is a popular ornamental plant, both in the landscape and home (Raj et al., 2023; Avilala et al., 2024). Conventional propagation of dracaena through seeds is limited due to a long juvenile period, low seed set under cultivation, lack of systematic studies on seed set and its germination potential. Therefore, commercially viable methods of multiplication are through cuttings and micropropagation. Locations with warm and humid climates are suitable for its propagation year-round; however, for other climatic zones, conditions need to be standardised for attaining better rooting. Plant growth regulators are important in improving propagation, where most commonly used substances are IBA (Indole-3-butyric acid), NAA (Naphthalene acetic acid) and IAA (Indole-3-acetic acid) for superior rooting [5]. The development of roots in cuttings tends to vary with rooting media, hormonal balance, stage of maturity, plant food reserves and environmental factors [6]. Many indoor plants, like money plant and dracaena, grow better under water-culture, which needs to be supported through research analysis [7]. There are very few studies that explore the rooting potential of Dracaena reflexa under different media, seasons and rooting hormones. Keeping this in view, an experiment was conducted on the propagation of Dracaena reflexa using terminal cuttings to find out the ideal rooting hormone, season and rooting media. 
2. MATERIALS AND METHODS
The present investigations were conducted at the research farm of the Department of Floriculture and Landscaping, Punjab Agricultural University, Ludhiana, where prevailing weather conditions are hot and dry from April to June and Hot and humid from July to September. Terminal cuttings of 10 cm length were taken from healthy mother plants of Dracaena reflexa by giving a slant cut at the lower end with 3-4 leaves during spring (second fortnight of February) and summer (second fortnight of July). Stock solutions of IBA and NAA were prepared by dissolving one gram of the chemical in absolute alcohol and then the final volume (1000ml) was made with distilled water. Desired concentrations of rooting hormones as per the experiment, viz, IBA @ 100, 200, 300, 400, 500 ppm, NAA @ 100, 200, 300, 400, 500 ppm, were prepared from stock solution, and then cuttings were treated by dipping the basal portion in the solution for 3 minutes. In control, cuttings were dipped in distilled water for 3 minutes. After treatment, cuttings were planted in different media, viz, sand (in sand beds under shade net house) and water (in glass bottles containing 100 ml of water). Water was changed every day in order to avoid any microbial growth. Data related to root parameters were recorded after one month of planting, and thereafter, rooted cuttings were transplanted in plastic pots during both seasons. After three months of transplanting, data related to shoot parameters were recorded. The design followed for the experiment was a factorial randomised block design, and the data were analysed using SAS 9.3 Software.
3. RESULTS AND DISCUSSION
3.1. Effect of seasons
The propagation potential of Dracaena reflexa was profoundly affected during different seasons (Table 1). Cuttings planted in the spring season sprouted earlier (18.77 days) than rainy season (20.60 days). Rooting percentage was found to be highest in the months of the rainy season (92.34 %) as compared to the spring season (81.90 %). The average root length of cuttings was maximum in the rainy season (1.68 cm) as compared to the spring season (1.45 cm). Number of roots per cutting was at par during both the seasons, i.e. (3.36) and (3.33). Rooted cuttings planted during the rainy season (93.33 %) gave maximum survival percentage as compared to the spring season (92.62 %). Shoot length was observed to be maximum in the plants propagated during the spring season (12.43 cm) as compared to the rainy season (10.86 cm). In this study, seasons caused varying effects on rooting parameters, where the earliest initiation of rooting was seen in spring-planted cuttings. As per Rapaka et al. [8], longer illumination and higher temperature during spring and summer months lead to higher photosynthetic rate and carbohydrate reserve content, which enables cuttings to root easily. Better performance in terms of maximum rooting percentage, root length and survivability in cuttings planted during the rainy season could be attributed to the prevalence of higher relative humidity coupled with higher temperature, as suggested by Chhun et al. [9] that highly humid air around the shoot highly affects the root development despite the presence of moisture at root level. They have also observed better root morphology in rice seedlings when it was kept under saturated humidity, which was available during the rainy season, as in case of present experiment. Similar results were also reported by Das and Jha [10] in Taxus baccata shoot cuttings. Findings of Kanwar et al. [11] in Ulmus laevigata; Nautiyal [12] in Ficus spp. also revealed the same results.
Table 1: Rooting of Dracaena reflexa during different seasons

	Season
	Days to sprouting
	Rooting (%)
	Root length (cm)
	Number of roots per cutting
	Survivability (%)
	Shoot length (cm)

	 Spring
	18.77
	78.96 
	1.45
	3.33
	92.65
	12.43

	 Rainy
	20.60
	88.33
	1.68
	3.36
	93.33
	10.86

	CD (p=5%)
	0.31
	4.37 
	0.15
	0.36
	4.23
	0.74


3.2. Effect of rooting media
Rooting media also significantly influenced the propagation parameters for cuttings (Table 2). Sand media was found to be good for improving rooting parameters. Early sprouting of cuttings (19.09), maximum rooting percentage (87.58 %), root length (2.15 cm), average number of roots (4.4), Percent survival after 3 months of transplanting (96.00 %) and shoot length (12.69 cm) were observed in sand media, whereas in water media, cuttings took 20.28 days for sprouting with less rooting percentage (86.66 %), root length (0.98 cm), average number of roots (2.29), percent survival after 3 months of transplanting (90.00 %) and shoot length (10.59 cm) than sand media. Better rooting in sand media in comparison to water media can be attributed to good drainage, aeration, porosity and low bulk density of sand. Interaction of different factors, such as well-balanced oxygen and water holding capacity in a medium, promotes the oxygen availability, transpiration, nutrient uptake, growth and aeration during root initiation [13], [14]. Poor aeration becomes an impediment to plant growth when more than 80% to 90% of the soil pore spaces is filled with water. The high aeration in the sand medium increases respiration at the base of the cuttings, which encourages rooting [15]. These results are in conformity with the results of Dolor [16] in Irvingia wombolu (Vermoesen); Naik et al. [17] in Ixora, Hibiscus, Crape jasmine, Croton, Java Fig tree, Acalypha, Bougainvillaea, Golden shower and Clerodendron. Similarly, in water medium due to the lack of pore space and insufficient aeration, suitable conditions of an ideal rooting media might not be met which resulting in less rooting performance in water media.
Table 2: Effect of rooting media on rooting characters of Dracaena reflexa

	Media
	Days to sprouting
	Rooting (%)
	Root length (cm)
	Number of roots per cutting
	Survivability (%)
	Shoot length (cm)

	Sand
	19.09
	86.99 
	2.15
	4.40
	96.00
	12.69

	Water
	20.28
	80.30 
	0.98
	2.29
	90.00
	10.59

	CD (p=5%)
	0.31
	NS
	0.15
	0.36
	4.23
	0.74


3.3. Effect of rooting hormones
Treatment with rooting hormones significantly improved the rooting performance in Dracaena reflexa (Table 3). The earliest sprouting of cuttings (18.58 days) was observed in IBA 200 ppm, followed by NAA 300 ppm (18.67 days), whereas in the control, it took 21.33 days for sprouting. Maximum rooting percentage (100 %) was recorded in IBA 200 ppm, and the least rooting percentage was observed in the control (33.35%). Maximum root length (2.13 cm) was recorded in IBA 200 ppm, followed by NAA 300 ppm (1.81 cm) and minimum (1.15 cm) in IBA 400 ppm. The average number of roots was observed to be maximum in IBA 200 ppm (4.64), NAA 300 ppm (3.74) and in NAA 100 ppm, it was found to be lowest (2.67). Maximum survival percentage of cuttings (100%) was observed in the plants propagated from the cuttings treated with different growth regulators; IBA 200 ppm, IBA 300 ppm, IBA 400 ppm, IBA 500 ppm, NAA 300 ppm, NAA 400 ppm, NAA 500 ppm, However in control the survival percentage recorded was  66.67 % which was minimum among all the treatments. Shoot length was observed to be maximum (14.18 cm) in IBA 200 ppm, followed by NAA 300 ppm (13.16 cm), and minimum in the control (5.50 cm). The present investigation makes it evident that hormonal treatments with auxins, IBA and NAA significantly improved the rooting potential in Dracaena reflexa, which is due to the inherent physiological action of auxins and has been demonstrated through various findings. Among the different auxins, IBA is most effective in the induction of lateral roots with minimum inhibition of root elongation than other auxins [18], which could be the reason for the higher rooting percentage, root length and number of roots with IBA in the present findings. Similarly, like IBA, NAA also play a role in lateral root formation. It enters cells through diffusion, which might increase endogenous auxin, which in turn restores lateral root initiation and also increases root gravity response [19]. Our results are in conformity with the findings of Kaur [6] with NAA @ 250 ppm and IBA @ 250 ppm, where she had observed the positive effect on root number, shoot length and other parameters in dracaena cuttings. Similarly, Shepherd and Winston [20] reported that IBA @ 125 ppm resulted in the longest roots (4.47 cm) and greater survival % in Bougainvillaea cv. Thimma cuutings. Kumari et al. [21] in Jatropha curcas also observed that sprouting and rooting of stem cuttings were significantly influenced by treatment with IBA 200 ppm. Thatte [7] studied that IBA @ 250 ppm gave the highest number of roots in Aralia, Philodendron and Aglaonema. Shakouri et al. [22] reported that NAA@ 100 ppm and NAA@ 200 ppm produced the longest roots in Dracaena sanderiana. In the present studies, it can be clearly seen that both IAA and NAA were effective at 200-300 ppm concentration, and higher concentrations led to a decrease in rooting, which clearly signals towards the dose-dependent behaviour of rooting in response to auxins. Further auxins are effective at lower concentrations, and at higher concentrations, they can cause inhibitory effects on rooting.
Table 3: Effect of rooting hormones (IBA and NAA) on rooting of Dracaena reflexa

	Rooting hormones
	Days to sprouting
	Rooting (%)
	Root length (cm)
	Number of roots per cutting
	Survivability (%)
	Shoot length (cm)

	Control
	21.33
	33.35

	1.58
	2.67
	66.67
	5.50

	IBA 100 ppm
	20.16
	73.33

	1.35
	2.74
	83.33
	10.47

	IBA 200 ppm
	18.58
	100

	2.13
	4.64
	100
	14.18

	IBA 300 ppm
	19.58
	91.67

	1.78
	3.73
	100
	12.62

	IBA 400 ppm
	20.00
	98.35

	1.15
	4.27
	100
	12.77

	IBA 500 ppm
	19.41
	98.35

	1.28
	3.71
	100
	12.41

	NAA 100 ppm
	20.00
	82.50

	1.65
	2.61
	100
	10.57

	NAA 200 ppm
	19.33
	95.00

	1.71
	3.01
	100
	12.77

	NAA 300 ppm
	18.67
	96.67

	1.81
	3.74
	100
	13.16

	NAA 400 ppm
	19.99
	77.51

	1.51
	3.22
	83.33
	10.58

	NAA 500 ppm
	20.00
	73.35
	1.61
	2.70
	70.83
	9.07

	CD (p=5%)
	0.74
	10.26
	0.36
	0.84
	9.92
	1.75


	

3.4. Interaction effect of season, rooting media and growth regulators
Interaction between all three factors (season, media and growth regulators) also yielded significant results (Table 4. & 5). Overall interaction of spring season, sand and IBA 200 ppm yielded significant results for maximum rooting parameters. Here, it was noted that untreated cuttings (control) planted in water did not sprout.  As media also influences the natural rooting compounds of cuttings, which influence rooting. Absence of rooting in untreated cuttings in water media could be due to the fact that cuttings failed to produce natural rooting hormones in water, whereas the same cuttings rooted in sand, which indicates the potential of sand media in promoting natural production of rooting hormones. Auxins such as IBA, IAA and NAA accelerate rooting parameters, and this effect is more profound in ideal climatic conditions, as well as also interacts with media properties as seen in the present studies. Similar results were reported by Chalapathi et al. [23] in stevia. 
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Table 4: Interaction effect of seasons, rooting media and rooting hormones on rooting of Dracaena reflexa.

	          

Rooting hormones
	Days to sprouting 
	Rooting (%)
	Root length (cm)

	
	Spring season
	Rainy season
	Spring season
	Rainy season
	Spring season
	Rainy season

	
	Sand
	Water
	Sand
	Water
	Sand
	Water
	Sand
	Water
	Sand
	Water
	Sand
	Water

	Control
	22.00
	*
	20.67
	*
	53.40

	0.00

	80.00

	0.00

	1.77
	*
	1.40
	*

	IBA 100 ppm
	19.00
	19.33
	19.67
	22.67
	60.00

	83.33

	100.00

	50.00

	2.00
	0.70
	1.87
	0.83

	IBA 200 ppm
	16.67
	18.00
	20.33
	19.33
	100.00

	100.00

	100.00

	100.00

	2.87
	1.03
	3.07
	1.57

	IBA 300 ppm
	17.67
	20.00
	18.67
	22.00
	66.70

	100.00

	100.00

	100.00

	1.87
	0.68
	3.47
	1.10

	IBA 400 ppm
	17.00
	20.67
	21.00
	21.33
	93.40

	100.00

	100.00

	100.00

	1.31
	0.76
	1.37
	1.17

	IBA 500 ppm
	17.00
	19.33
	21.00
	20.33
	93.40

	100.00

	100.00

	100.00

	1.43
	0.76
	1.67
	1.27

	NAA 100 ppm
	18.00
	20.00
	21.00
	21.00
	80.00

	100.00

	100.00

	50.00

	2.36
	0.61
	2.43
	1.23

	NAA 200 ppm
	17.33
	20.00
	20.67
	19.33
	80.00

	100.00

	100.00

	100.00

	2.12
	0.63
	3.10
	1.00

	NAA 300 ppm
	16.67
	18.67
	18.67
	20.67
	86.70

	100.00

	100.00

	100.00

	2.67
	1.40
	1.90
	1.30

	NAA 400 ppm
	18.33
	20.33
	20.00
	21.33
	66.70

	66.67

	93.33

	83.33

	2.17
	0.70
	2.10
	1.10

	NAA 500 ppm
	17.67
	19.67
	21.00
	21.67
	73.40

	33.33

	86.67

	100.00

	2.60
	0.80
	2.03
	1.03

	CD (p=5%)
	1.49
	20.52
	0.72


Table 5: Interaction effect of seasons, rooting media and rooting hormones on rooting of Dracaena reflexa.

	          

Rooting hormones
	Number of roots per cutting
	Survivability (%)
	Shoot length (cm)

	
	Spring season
	Rainy season
	Spring season
	Rainy season
	Spring season
	Rainy season

	
	Sand
	Water
	Sand
	Water
	Sand
	Water
	Sand
	Water
	Sand
	Water
	Sand
	Water

	Control
	1.47
	*
	3.87
	*
	66.67
	*
	**
	*
	5.50
	*
	**
	*

	IBA 100 ppm
	2.27
	1.83
	5.20
	1.67
	100
	83.33
	100
	50.00
	14.50
	9.16
	11.67
	6.58

	IBA 200 ppm
	6.93
	4.00
	4.80
	2.83
	100
	100
	100
	100
	18.47
	13.83
	11.67
	12.75

	IBA 300 ppm
	4.47
	3.17
	5.47
	1.83
	100
	100
	100
	100
	14.00
	11.50
	14.00
	11.00

	IBA 400 ppm
	5.80
	3.33
	5.13
	2.83
	100
	100
	100
	100
	15.50
	12.58
	11.00
	12.00

	IBA 500 ppm
	6.07
	2.17
	4.93
	1.67
	100
	100
	100
	100
	15.25
	11.41
	11.50
	11.50

	NAA 100 ppm
	3.27
	1.5
	4.67
	1.00
	100
	100
	100
	100
	13.08
	11.67
	11.97
	5.58

	NAA 200 ppm
	3.07
	2.00
	5.47
	1.50
	100
	100
	100
	100
	14.67
	11.91
	13.00
	11.50

	NAA 300 ppm
	4.27
	4.00
	4.20
	2.50
	100
	100
	100
	100
	15.47
	13.43
	11.50
	12.25

	NAA 400 ppm
	4.27
	2.00
	4.47
	2.17
	100
	66.67
	83.33
	83.33
	14.17
	8.41
	9.50
	10.25

	NAA 500 ppm
	3.33
	1.67
	3.47
	2.33
	100
	33.33
	66.67
	83.33
	13.97
	4.25
	7.67
	10.41

	CD (p=5%)
	1.69
	19.85
	3.50


   * Cuttings planted in water media failed to root during both the seasons.
** Cuttings planted in sand media after transplanting died during rainy season.



4. CONCLUSION
From the present studies, it can be concluded that propagation of Dracaena reflexa can be improved by preparing cuttings during the rainy season (second fortnight of July) with higher rooting ability on treatment with IBA @ 200 ppm, followed by planting in sand.
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