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Effect of Different Rooting Media and IBA Concentrations on Efficient Propagation of Hibiscus syriacus L. through Stem Cuttings under Temperate Conditions of Uttarakhand, India

Abstract
Hibiscus syriacus L. is one of the preferred ornamental plants for temperate climates, valued not only for its decorative flowers but also for its medicinal properties. The present investigation was conducted in a naturally ventilated polyhouse at the Floriculture and Landscaping Block, College of Horticulture, V.C.S.G. Uttarakhand University of Horticulture and Forestry, Bharsar, during March to August 2025.The experiment consist of twenty-one treatment combinations involving 3 rooting media i.e., soil, sand and cocopeat and six concentrations of IBA viz., 500, 1000, 1500, 2000, 2500, and 3000 ppm along with control (distilled water).The results revealed that among the different treatment combinations, maximum number of buds sprouted per cutting, highest number of shoots, leaves and primary roots per cutting, longest root and shoot length, maximum average diameter of five roots, and highest total survival percentage one month after transplanting were recorded in cuttings planted in cocopeat treated with IBA @ 2500 ppm. Thus, it can be concluded that hardwood cuttings of Hibiscus syriacus L. treated with IBA @ 2500 ppm and planted in cocopeat proved to be most effective for efficient propagation.
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Introduction
Among the wide array of ornamental shrubs, Hibiscus syriacus L. occupies a prominent position in temperate-region landscaping. It is commonly known as Rose of Sharon, Tree Hollyhock and Althea shrub (Egolf, 1981). The plants are erect, grow up to a height of 8-12 feet and spread 6-10 feet and resembles like a little tree or shrub. Leaves are small and triangular ovate. It produced either single or double flower in white, pink, blue or mauve colour (Bhattacharjee, 2006). The light green leaves and open free branches make the plants suitable for formal and informal style of gardening. It can be used as shrubbery border serving an attractive background for annuals or dwarf perennial plants. During its active growth stage, it can be used for making hedge and screening purpose. Moreover, it is also grown as specimen plants in the garden. The flowers are beautiful and eye-catching and utilized as loose flower. Beside ornamental value the plant has medicinal utility too. The flower, leaves, petals, stem and root bark are used to treat amoebic colitis, ascariasis, abdominal discomfort, cold, cough, colitis, dermophytes, diarrhoea, gas, haemorrhoids, headache, itching, migraine, nausea, psoriasis, painful skin conditions, stomach-ache, scabies, ulcers, vomiting, vertigo (Vasudeva and Sharma, 2008). The plants posses’ immense potential for both ornamental and medicinal value therefore nowadays efforts are being made to produce good quality planting materials. For getting true to type plants propagation through cuttings is one of the viable option. However, the success of rooting of cuttings is influenced by several internal and external factors viz., physiological condition of mother plant, juvenile phase, type of wood, presence of leaves and bud position, season, rooting medium and use of rooting hormones including concentrations and method of application. 
Among them rooting media plays a crucial role in the successful propagation of plants. These media typically consist of various organic components and minerals that create a favourable environment for rooting (Shanker et al., 2019). They directly influence both the quality and rooting percentage of cuttings (Farooq et al., 2018). For the development of healthy roots from cuttings, the rooting medium should be porous, well-drained, aerated, adequate moisture holding capacity and posses a uniform texture (Sardoei, 2014). Beside this, it also provides physical support and congenial environment conditions for root initiation and development (Bhardwaj, 2014). For proper rooting in cuttings; soil and soil less media are widely used. However, the suitability of the media depends on the species, type of cutting, season, used propagation system, and the cost and accessibility of the medium components (Osaigbovo and Orhue, 2012). Among the rooting media, soil is the most commonly used and readily available and cheapest. It accounts major part in most of the rooting media used for propagation. But due to problem of soil borne disease in soil media, it needs to be sterilized. Therefore, attention is shifted towards the other rooting media like sand and cocopeat. Coarse sand is one of the suitable rooting media for cuttings due its good aeration and drainage properties. It effectively improves the rooting of the plants (Yasmeen et al., 2012). Cocopeat is a multipurpose growing medium made out of coconut husk. Bhosale et al. (2009) stated that cocopeat has high moisture holding capacity, light in weight, appropriate electrical conductivity, pH, and other chemical characteristics (Abad et al., 2002) which enhance root formation in cuttings. It also provides optimal porosity for root growth and ensures healthy plant development through effective aeration (Gohil et al., 2018). 
Beside, rooting media, auxins (rooting hormone) plays an important role in plant propagation. IBA (indole-3-butyric acid) is a synthetic auxin extensively used to stimulate rooting in stem cuttings, due to its high efficiency in inducing adventitious and fibrous root system. IBA plays important roles in various aspect of root growth, including regulating root apical meristem size, root hair elongation, lateral root development, and adventitious root production. The cuttings treated with IBA, stimulates cell division in cambium, the plant tissue responsible for root growth (Uddin et al., 2024). IBA helps regulate cell division and differentiation by which modifying the activity of genes that linked with root formation (Kalhori et al., 2023). It also enhances the production of proteins and enzymes responsible for formation of new cell walls that directly promote root growth (Khaleghi and Aflakpour, 2024). Exogenous application of IBA to the basal part of cuttings promotes faster root initiation, increase resistance to stress conditions and facilitates the development of healthy plants (Oguzturk et al., 2025).
The present study is important in context of Uttarakhand, as there is limited availability of quality planting material and fluctuating climate which is a major constrain in nursery production. Hence optimizing rooting media and IBA concentrations will significantly enhance rooting success.The research work on effect rooting media and IBA concentrations on propagation of Hibiscus syriacus L. is meager. Therefore, the present investigation was undertaken to study the effect of different rooting media and concentrations of IBA on the efficient propagation of Hibiscus syriacus L. through stem cuttings under temperate conditions of Uttarakhand. This research work will provides an optimized propagation protocol for H. syriacus L., an economically and ornamentally important shrub, under temperate conditions. The findings will aid nurseries, landscapers, and conservation programs in adopting cost-effective and region-specific propagation protocols for H. syriacus, thereby promoting its sustainable cultivation in temperate region.

 Materials and methods
The present investigation was carried out at Floriculture and Landscaping block, College of Horticulture, VCSG, UUHF, Bharsar, Pauri Garhwal, from March to August, 2025 under naturally ventilated polyhouse condition. Bharsar is situated at high hills of Himalayas at 29⁰ 20’-29⁰ 75’ N Latitude and 78⁰ 10’-78⁰ 80⁰’ E Longitude. The altitude of this place is 1900 m above mean sea level. The experiment consists of two factors i.e. rooting media (soil, sand and cocopeat) and IBA concentrations (500, 1000, 1500, 2000, 2500 and 3000 ppm and distilled water). A primary bed of 15 m in length was constructed with smaller beds of 1m × 0.6 m were formed. For beds containing sand and cocopeat as a growing media, soil was excavated to a depth of 20 cm and after that filled with respective media. The hardwood cuttings, 10-15 cm in length and of pencil thickness with 3-4 nodes, were collected from healthy and disease-free deciduous mother plants during the early morning hours. The cuttings were prepared for rooting by making a sharp round cut at the basal end and a slant cut at the apical end using a sharp knife or secateurs. After that the cuttings were dipped in a 0.1% Bavistin solution for 10-15 minutes. Subsequently, the basal ends of the cuttings were treated by dipping in solutions IBA at various concentrations, as per the treatments, for 5-10 minutes prior to planting in different growing media. The cuttings were planted in different growing media treatments at spacing of 10 cm × 10 cm accommodating 60 cuttings per bed. The observations on rooting shoot parameters were taken and data were analysed from statistical procedures given by Gomez and Gomez (1984). The each observation as calculated by using MS-Excel, OPSTAT and SPAR 1.0 packages.
 Results and discussion
Number of buds sprouted per cutting
The Table1 showed number of buds sprouted per cutting of Hibiscus syriacus L. was significantly influenced by the rooting media and IBA concentrations. The highest number of buds sprouted per cutting (1.87) was observed in cocopeat (M2), while the lowest (1.50) in soil (M0). Cocopeat is considered as a good rooting media component with acceptable pH, electrical conductivity and other chemical attributes (Singh et al., 2020). The result was corroborated with the findings of Minj (2020) in bougainvillea. Among IBA concentrations, maximum number of buds sprouted per cutting (2.11) was observed in I5, while minimum (1.31) in I0. Similar result was reported by Ashok and Ravivarman (2020) in Texas sage. Furthermore, the interaction effect was also found significant producing maximum number of buds sprouted per cutting (2.40) in M2 × I5 and minimum (1.13) in M0 ×I0 and found statistically at par with M0 ×I1. The combination of optimum dose of IBA and favourable growing conditions provided by cocopeat likely enhanced rapid cell division in the vascular cambium that promoted cell expansion, and facilitated differentiation into different types of cambial tissues, thereby increasing the number of sprouts as reported by Raut et al. (2015) in pomegranate, Dhatrikaet al. (2018) in guava, Tanwar et al. (2020) in pomegranate and Devi and Joseph (2024) in lime.
Number of primary roots per cutting
[bookmark: _Hlk207904422]The rooting media and IBA concentrations significantly improve number of primary roots per cutting in Hibiscus syriacus L. (Table 2).The maximum number of roots per cutting were recorded in M2 (0.90, 8.60 and 13.89), while minimum (0.49, 4.39 and 8.00) in M0 at 60, 90 and 120 days, respectively. This might be due to the release of phenolic compounds from the cocopeat (Lokesha et al., 1988), good water and nutrient holding capacity (Chowdhary et al., 2022) that make available amiable environment condition for root growth. The similar findings have been observed by Minj (2020) and Shrestha et al. (2023) in bougainvillea. Among IBA concentrations, maximum number of roots per cuttings was recorded in IBA @ 2500 ppm (1.07, 9.58 and 15.24), whereas minimum (0.36, 3.51 and 6.78) in Distilled water (I0) at 60, 90 and 120 DAP, respectively. Exogenous application of IBA is well known to encourage the formation of a large number of adventitious roots (Hartmann et al., 2002) as it stimulates meristematic activity and enhances the ease of use of growth-regulating substances at root initiation sites (Brunoni et al., 2022). The similar trends were found by Sadeeq (2024), Maurya and Bharti (2025) and Rasul et al. (2025) in bougainvillea. In the interaction, maximum number of primary roots (1.33, 13.67 and 24.20) was observed in M2 × I5, in contrast minimum (0.27, 1.80 and 6.20) in M0 × I0 at 60, 90 and 120 DAP, respectively. The occurrence of cytokinins in cocopeat that encouraged the induction of adventitious roots in cuttings (Vijay et al., 2018), along with auxin reconciled cell division (Davies et al., 1987) resulting in more number of roots (Porghorban et al., 2014; Raut et al.,2015; Malakar et al.,2019; Tanwar et al.,2020 and Singh and Kaur, 2021).
Length of longest root and average diameter of 5 roots
	The data presented in Table 3 showed that length of longest root (0.65 cm, 2.90 cm and 5.35 cm) were recorded in (M2), while minimum (0.37, 1.32 and 4.09 cm) in M0 at 60, 90 and 120 days, respectively. Similarly, average diameter of 5 roots was recorded maximum in M2 (0.35 mm) which was statistically at par with M1 (0.34 mm), while, the minimum in M0 (0.30 mm) at the 120 days (Table 4). Rawat et al. (2020) reported that cocopeat helps in maintaining consistent moisture and provide adequate oxygen in the root zone, which enhances cell elongation and division, consequential in longer and thicker root system. The findings are aligned with as reported by Bhupathireddy et al. (2022) in pomegranate and Shrestha (2023) in bougainvillea. With respect to IBA concentrations, longest root length i.e. 0.83, 3.39 and 6.71 cm were registered in I5, while shortest roots length in I0 (0.20 cm, 1.06 and 3.55 cm) at 60, 90 and 120 DAP, respectively. Likewise, cuttings treated with I5 resulted in maximum diameter of root (0.57 mm) which was statistically at par with IBA 3000 ppm (0.49 mm), while minimum (0.10 mm) in  (I0) at transplanting stage. Auxin-induced augmentation of carbohydrate hydrolysis, metabolite accumulation, and accelerated cell division (Ashok and Ravivarman, 2020), as well as auxin-mediated nitrogenous compound breakdown and translocation at the cellular level, which endorse fast cell elongation and division (Sahu and Sahu, 2022). Husen and Pal (2007) stated that exogenous use of IBA improved the root biomass in cuttings. The affirmative outcome of IBA on root elongation have been established by Kumar et al. (2023) in geranium, Malaviya et al. (2023) in dracaena and Patil et al. (2023) in bougainvillea. Among the interaction, longest root length per cutting (0.98, 5.77and 8.07 cm) in M2 × I5, whereas shortest roots length (0.15, 0.85 and 3.45 cm) in M0 × I0 at 60, 90 and 120 days. Moreover, the maximum root diameter (0.64 mm) was observed in M2 × I5, while minimum root diameter in M0 × I0 (0.06 mm). IBA improves cell division as well as an elongation, whereas cocopeat provides optimal aeration and moisture conditions, thereby supporting incessant root growth (Aghera and Makwana, 2018; Porghorban et al., 2014; Malakar et al., 2019, Tanwar et al., 2020, Avu and Singh, 2023, Singh and Kaur, 2020, and Zala and Masu, 2025).
Number of shoots per cutting
[bookmark: _Hlk207903852]The individual and interaction effect of rooting media and IBA concentrations on number of shoots per cuttings of Hibiscus syriacus L. is presented in Table 5. The maximum number of shoot per cutting was recorded in M2 (2.45, 2.67 and 2.73), while minimum (1.49, 1.78 and 1.91) in M0at 60, 90 and 120 DAP, respectively. The cocopeat provides favourable physical properties, such as consistent texture, good aeration and high water-holding capacity which create best possible rooting environment and promote shoot initiation and development (Raviv et al., 2019 and Jaiwal et al., 2021). Among IBA concentrations, the cuttings treated with IBA @ 2500 ppm (I5) recorded maximum number of shoots per cutting at (2.27, 2.64 and 2.73, respectively), whereas minimum (1.47, 1.67 and1.80) in control (I0) at 60, 90 and 120 DAP, respectively. The auxin application is known to stimulate mobilization of stored food reserves within the cuttings and create a physiological sink at their basal ends, leading to accelerated sprouting (Malaviya et al., 2023). Additionally, IBA promotes photosynthetic efficiency and carbohydrate utilization, thereby enhancing shoot initiation and elongation (Singh, 2012). Likewise results has been reported by Sadeeq (2024) and Maurya and Bharti (2025) in bougainvillea. In case of interaction, maximum number of shoots per cutting (2.80, 3.20 and 3.40) was recorded in M2 × I5, while minimum (1.07, 1.33 and 1.53 in M0× I0 at 60, 90 and 120 DAP. This may be due to favourable rooting environment by the use of cocopeat which likely stimulated the activation of axillary buds (Minj, 2020). Moreover, auxins are known to activate shoot growth by stimulating the hydrolysis and translocation of carbohydrates and nitrogenous compounds towards the site of active growth, thus accelerating sprouting and increasing the number of shoots per cutting (Singh et al., 2024). The findings are in lined with those of Dhatrika (2018) in guava, Singh and Kaur (2021)in peach, Tanwar et al. (2020) in pomegranate and Zala and Masu(2025) in Ficus benjamina L.
Number of leaves per cutting
[bookmark: _Hlk207904226][bookmark: _Hlk207904296]The number of leaves per cutting was significantly influenced by the rooting media and IBA concentrations (Table 6). The maximum number of leaves per cutting (7.28, 13.02 and 17.68) was observed under cocopeat (M2), while minimum (5.30, 9.54 and 14.61) in soil (M0) at 60, 90 and 120 days, respectively. Similar results regarding the beneficial effects of cocopeat on leaf production have been reported by Minj (2020) in bougainvillea, Sharma (2023) in guava and Malakar et al. (2019) in acid lime. With respect to IBA concentrations, maximum number of leaves (7.51, 14.51 and 19.80) was recorded in IBA 2500 ppm (I5), while minimum in I0 (4.84, 8.04 and 13.16) at 60, 90 and 120 DAP. The exogenous application of IBA in cuttings leads to production of healthy and vigorous roots, allowing cuttings to absorb more water and nutrients from rooting media, resulting in improved development and formation of new leaves (Nasri et al., 2015). The results are in close agreement with the findings of Rawat et al. (2014) in Tabernaemontana coronaria, Yeshiwas et al.(2015) in rose and Ashok and Ravivarman (2020) in Leucophyllum frutescens. With respect to the interaction, maximum number of leaves was recorded in M2 × I5 (8.80 at 60 days, 19.00 at 90 days and 25.07 at 120 days), while minimum number of leaves (3.93 at 60 days, 7.93 at 90 days and 12.60 at 120 days) in M0 × I0. Similar findings have been reported by Malakar et al. (2019) in acid lime, Mehra et al. (2019) in persimmon, and Singh and Kaur (2021) in peach.
Shoot length	
	The rooting media and IBA concentrations significantly increased the shoot length of cuttings of Hibiscus syriacus L. depicted in Table 7. In case of rooting media, the longest shoot (7.82 cm) was recorded in M2, while shortest (6.16 cm) in M0. Cocopeat is free of pathogens, has a high water-holding capacity, good aeration, excellent drainage, slow decomposition rate and easy wet ability; all properties make it an ideal rooting medium (Wilkinson et al., 2014). Similar findings have been reported by Rawat et al. (2020) in rosemary and Singh et al. (2020) in bougainvillea. Among different concentrations of IBA used, the highest shoot length (9.57 cm), was recorded in IBA @ 2500 ppm, while lowest (4.81 cm) in distilled water. IBA application, in addition to enhanced protein synthesis also improves cell division, cell elongation in cuttings, leading to vigorous and healthy vegetative growth (Ashok and Ravivarman, 2020; and Malaviya et al. (2023). Similar findings have been reported by Gupta et al. (2024) in rose and Sadeeq (2024) in bougainvillea. In the interaction, the longest shoot length (11.27 cm) was observed in M2 × I5, while shortest (4.61 cm) in M0 × I0. Cocopeat is known to have rather high water holding capacity, better aeration which enhanced roots growth which directly leads to shoot growth (Rawat et al., 2020).IBA plays an important role in cell division and elongation (Kuraishi and Mair, 1964). The results were supported with the findings of Raut et al. (2015) in pomegranate,Malakar et al. (2019) in acid lime, Minj (2020) in bougainvillea, Singh et al. (2020), Tanwar et al. (2020) in pomegranate and Zala and Masu (2025) in Ficusbenjamina L.
Total survival percentage after one month of transplanting	
	The data presented in Table 7 showed the effect of rooting media and IBA concentrations on total survival percentage after one month of transplanting of Hibiscus syriacus L. Among the rooting media, maximum survival percentage (75.38%) was recorded in M2, while the minimum (53.74 %) was in M0. The cuttings planted in cocopeat media had the maximum survival percentage, which could be attributed to its ability to promote root and shoot growth and maintain nutrition over time. Wilkinson et al. (2014) also found cocopeat relatively high in phosphorus and potassium though to be low in nitrogen, calcium, and magnesium. It has the ability to store and discharge nutrients slowly over a period of time (Singh et al., 2020). The data also showed that in case of IBA concentrations used, the maximum survival percentage (74.93 %) was recorded in I5, while the minimum (57.04 %) in (I0). The higher survival rate could be accredited to the cuttings developing a maximum number of roots, along with longer, thicker roots, and the formation of additional fibrous roots from the main root system. Such well-developed root systems are likely to enhance water and nutrient uptake, thereby reducing mortality (Bhardwaj and Kumar et al., 2023).  Similar findings have been reported by Shinde et al. (2022) and Patil et al. (2023) in bougainvillea. The interaction between rooting media and IBA resulted in maximum survival percentage (87.00%) was recorded in M2×I5.While, minimum survival percentage (45.00%) was observed in M2×I5.The increased survival percentage in M2× I5 might be due to maximum shoot and root parameters were registered under the same treatments. It could be attributed due to the enhanced hydrolytic activity induced by applied IBA, coupled with the favorable physical and chemical properties of cocopeat, which improve aeration, moisture retention, and nutrient availability. Such conditions likely facilitated greater root formation and development, ultimately increasing the survival percentage of cuttings (Aghera and Makwana, 2018). The findings are in closed accord with the findings of Raut et al. (2015) in pomegranate, Dhatrika et al. (2018) in guava, Singh et al. (2020) in bougainvillea, Tanwar et al. (2020) in pomegranate and Poonam et al. (2024) in mulberry. 
Conclusion
	The study revealed that cocopeat media was considerably effective in improving rooting and shoot parameters in Hibiscus syriacus L. Among the various concentrations of IBA applied, IBA @ 2500 ppm proved to be the most effective in promoting overall rooting and shoot development in cuttings. In case of interactions, cuttings planted in cocopeat and treated with IBA @ 2500 (M2× I5) recoded highest survival percentage along with production of good quality planting materials. Therefore, it can be concluded that treatment combination M2×I5 (cocopeat + IBA @ 2500 ppm) was found effective for propagation of Hibiscus syriacus L through stem cuttings under the temperate region of Uttarakhand (India).
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Table 1: Effect of rooting media and IBA concentrations on number of buds sprouted per cutting
	
Rooting media              
                   (M)
  IBA conc.                     
       (I)
	Number of buds sprouted per cutting

	
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)

	Control (I0)
	1.13
	1.33
	1.47
	1.31

	IBA 500 ppm (I1)
	1.20
	1.47
	1.60
	1.42

	IBA 1000 ppm (I2)
	1.40
	1.60
	1.73
	1.58

	IBA 1500 ppm (I3)
	1.47
	1.73
	1.80
	1.67

	IBA 2000 ppm (I4)
	1.67
	1.87
	1.93
	1.82

	IBA 2500 ppm (I5)
	1.73
	2.20
	2.40
	2.11

	IBA 3000 ppm (I6)
	1.87
	2.13
	2.13
	2.04

	Mean (M)
	1.50
	1.76
	1.87
	

	
	SE(d)
	C.D(0.05)

	M
	0.03
	0.07

	I
	0.05
	0.10

	M×I
	0.09
	0.18



















Table 2: Effect of rooting media and IBA concentrations on number of primary roots per cutting of Hibiscus syriacus L.
	
Rooting  media              
                   (M)
  IBA conc.                     
       (I)
	Number of primary roots per cutting at 60 days
	Number of primary roots per cutting at 90 days
	Number of primary roots per cutting at 120 days

	
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)

	Control (I0)
	0.27
	0.40
	0.40
	0.36
	1.80
	3.53
	5.20
	3.51
	6.20
	6.67
	7.47
	6.78

	IBA 500 ppm (I1)
	0.40
	0.73
	0.60
	0.58
	3.07
	4.27
	6.20
	4.51
	6.93
	7.33
	8.53
	7.60

	IBA 1000 ppm (I2)
	0.53
	0.73
	1.00
	0.76
	4.33
	4.60
	6.80
	5.24
	7.53
	7.53
	9.67
	8.24

	IBA 1500 ppm (I3)
	0.60
	0.67
	0.87
	0.71
	4.80
	6.73
	7.60
	6.38
	7.87
	7.67
	12.13
	9.22

	IBA 2000 ppm (I4)
	0.33
	0.60
	0.93
	0.62
	4.33
	7.07
	8.73
	6.71
	8.40
	8.27
	15.87
	10.84

	IBA 2500 ppm (I5)
	0.67
	1.20
	1.33
	1.07
	6.33
	8.73
	13.67
	9.58
	9.27
	12.27
	24.20
	15.24

	IBA 3000 ppm (I6)
	0.60
	0.87
	1.13
	0.87
	6.07
	8.93
	12.00
	9.00
	9.80
	11.93
	19.33
	13.69

	Mean (M)
	0.49
	0.74
	0.90
	
	4.39
	6.26
	8.60
	
	8.00
	8.81
	13.89
	

	
	SE(d)
	C.D(0.05)
	SE(d)
	C.D(0.05)
	SE(d)
	C.D(0.05)

	M
	0.06
	0.12
	0.52
	1.05
	0.41
	0.82

	I
	0.09
	0.18
	0.79
	1.61
	0.62
	1.26

	M×I
	0.15
	0.30
	1.37
	2.77
	1.07
	2.18



























Table 3: Effect of rooting media and IBA concentrations on root length of Hibiscus syriacus L.

	
                  Rooting media              
                   (M)
  IBA conc.                     
       (I)
	Root length (cm) at 60 days
	Root length (cm)  at 90 days
	Root length (cm) at 120 days

	
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)

	Control (I0)
	0.15
	0.25
	0.21
	0.20
	0.85
	1.07
	1.26
	1.06
	3.45
	3.55
	3.65
	3.55

	IBA 500 ppm (I1)
	0.28
	0.55
	0.38
	0.40
	1.11
	1.15
	1.37
	1.21
	3.55
	4.27
	3.94
	3.92

	IBA 1000 ppm (I2)
	0.33
	0.53
	0.71
	0.52
	1.05
	1.26
	1.75
	1.36
	3.69
	4.46
	4.30
	4.15

	IBA 1500 ppm (I3)
	0.42
	0.56
	0.74
	0.57
	1.29
	1.34
	2.35
	1.66
	3.96
	4.68
	4.77
	4.47

	IBA 2000 ppm (I4)
	0.33
	0.59
	0.71
	0.54
	1.41
	1.84
	3.11
	2.12
	4.04
	5.06
	5.81
	4.97

	IBA 2500 ppm (I5)
	0.59
	0.93
	0.98
	0.83
	1.78
	2.63
	5.77
	3.39
	4.83
	7.22
	8.07
	6.71

	IBA 3000 ppm (I6)
	0.52
	0.67
	0.82
	0.67
	1.77
	2.46
	4.67
	2.97
	5.08
	6.49
	6.90
	6.16

	Mean (M)
	0.37
	0.58
	0.65
	
	1.32
	1.68
	2.90
	
	4.09
	5.11
	5.35
	

	
	SE(d)
	C.D(0.05)
	SE(d)
	C.D(0.05)
	SE(d)
	C.D(0.05)

	M
	0.04
	0.08
	0.12
	0.25
	0.04
	0.08

	I
	0.06
	0.12
	0.19
	0.38
	0.06
	0.12

	
M×I
	0.10
	0.20
	0.33
	0.67
	0.10
	0.21



Table 4: Effect of rooting media and IBA concentrations on average diameter of 5 roots per cutting of Hibiscus syriacus L.
	
Rooting media              
                   (M)
  IBA conc.                     
       (I)
	Average diameter of 5 roots per cutting (mm)

	
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)

	Control (I0)
	0.06
	0.08
	0.16
	0.10

	IBA 500 ppm (I1)
	0.10
	0.16
	0.20
	0.15

	IBA 1000 ppm (I2)
	0.31
	0.33
	0.28
	0.31

	IBA 1500 ppm (I3)
	0.33
	0.36
	0.24
	0.31

	IBA 2000 ppm (I4)
	0.35
	0.37
	0.45
	0.39

	IBA 2500 ppm (I5)
	0.50
	0.56
	0.64
	0.57

	IBA 3000 ppm (I6)
	0.45
	0.52
	0.51
	0.49

	Mean (M)
	0.30
	0.34
	0.35
	

	
	SE(d)
	C.D(0.05)

	M
	0.01
	0.03

	I
	0.02
	0.04

	M×I
	0.03
	0.07



















Table 5:Effect of rooting media and IBA concentrations on number of shoots per cutting of Hibiscus syriacus L.

	
             Rooting  media              
                   (M)
  IBA conc.                     
       (I)
	Number of shoots per cutting at 60 days
	Number of shoots per cutting at 90 days
	Number of shoots per cutting at 120 days

	
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)

	Control (I0)
	1.07
	1.27
	2.07
	1.47
	1.33
	1.53
	2.13
	1.67
	1.53
	1.67
	2.20
	1.80

	IBA 500 ppm (I1)
	1.27
	1.47
	2.27
	1.67
	1.47
	1.60
	2.40
	1.82
	1.60
	1.73
	2.40
	1.91

	IBA 1000 ppm (I2)
	1.40
	1.67
	2.47
	1.84
	1.60
	1.80
	2.53
	1.98
	1.80
	1.93
	2.53
	2.09

	IBA 1500 ppm (I3)
	1.47
	1.73
	2.33
	1.84
	1.80
	1.93
	2.60
	2.11
	1.93
	2.00
	2.60
	2.18

	IBA 2000 ppm (I4)
	1.67
	1.87
	2.53
	2.02
	1.93
	2.00
	2.80
	2.24
	2.07
	2.13
	2.80
	2.33

	IBA 2500 ppm (I5)
	1.80
	2.20
	2.80
	2.27
	2.27
	2.47
	3.20
	2.64
	2.27
	2.53
	3.40
	2.73

	IBA 3000 ppm (I6)
	1.73
	1.93
	2.67
	2.11
	2.07
	2.13
	3.00
	2.40
	2.20
	2.40
	3.20
	2.60

	Mean (M)
	1.49
	1.73
	2.45
	
	1.78
	1.92
	2.67
	
	1.91
	2.06
	2.73
	

	
	SE(d)
	C.D(0.05)
	SE(d)
	C.D(0.05)
	SE(d)
	C.D(0.05)

	M
	0.09
	0.19
	0.08
	0.17
	0.07
	0.14

	I
	0.14
	0.29
	0.13
	0.26
	0.10
	0.21

	
M×I
	0.25
	0.51
	0.22
	0.44
	0.18
	0.36



                       Table 6:Effect of rooting media and IBA concentrations on number of leaves per cutting of Hibiscus syriacus L.

	
                    Rooting media              
                   (M)
  IBA conc.                     
       (I)
	Number of leaves per cutting at 60 days
	Number of leaves per cutting at 90 days
	Number of leaves per cutting at 120 days

	
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)

	Control (I0)
	3.93
	4.80
	5.80
	4.84
	7.93
	8.00
	8.20
	8.04
	12.60
	13.60
	13.27
	13.16

	IBA 500 ppm (I1)
	4.47
	5.00
	6.53
	5.33
	8.40
	8.53
	9.40
	8.78
	13.53
	13.73
	14.13
	13.80

	IBA 1000 ppm (I2)
	4.87
	5.13
	6.80
	5.60
	9.13
	9.00
	10.07
	9.40
	13.67
	15.07
	14.93
	14.56

	IBA 1500 ppm (I3)
	5.13
	5.40
	7.27
	5.93
	9.60
	10.20
	10.80
	10.20
	14.33
	15.53
	15.53
	15.13

	IBA 2000 ppm (I4)
	5.60
	5.73
	7.67
	6.33
	10.07
	10.53
	16.33
	12.31
	14.60
	16.20
	18.20
	16.33

	IBA 2500 ppm (I5)
	6.67
	7.07
	8.80
	7.51
	11.13
	13.40
	19.00
	14.51
	16.93
	17.40
	25.07
	19.80

	IBA 3000 ppm (I6)
	6.40
	6.20
	8.07
	6.89
	10.53
	11.93
	17.33
	13.27
	16.60
	17.40
	22.60
	18.87

	Mean (M)
	5.30
	5.62
	7.28
	
	9.54
	10.23
	13.02
	
	14.61
	15.56
	17.68
	

	
	SE(d)
	C.D(0.05)
	SE(d)
	C.D(0.05)
	SE(d)
	C.D(0.05)

	M
	0.17
	0.35
	0.31
	0.64
	0.06
	0.12

	I
	0.26
	0.53
	0.48
	0.97
	0.09
	0.18

	
M×I
	0.46
	0.93
	0.83
	1.68
	0.16
	0.31







Table 7:Effect of rooting media and IBA concentrations on shoot length (cm) and survival percentage after one month of 
transplanting of Hibiscus syriacus L.
	
              Growing  media              
                   (M)
  IBA conc.                     
       (I)
	Shoot length (cm) at transplanting stage
	Survival percentage after one month of transplanting

	
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)
	Soil (M0)
	Sand (M1)
	Cocopeat (M2)
	Mean (I)

	Control (I0)
	4.61
	4.62
	5.19
	4.81
	45.00
	59.45
	66.67
	57.04

	IBA 500 ppm (I1)
	5.24
	5.56
	6.17
	5.66
	51.11
	62.00
	65.00
	59.37

	IBA 1000 ppm (I2)
	5.52
	6.49
	6.69
	6.24
	52.78
	63.89
	71.67
	62.78

	IBA 1500 ppm (I3)
	6.34
	7.07
	7.39
	6.93
	55.78
	65.00
	72.22
	64.34

	IBA 2000 ppm (I4)
	6.21
	7.47
	8.35
	7.34
	56.00
	63.33
	80.56
	66.63

	IBA 2500 ppm (I5)
	7.96
	9.49
	11.27
	9.57
	58.23
	79.56
	87.00
	74.93

	IBA 3000 ppm (I6)
	7.21
	8.25
	9.64
	8.37
	57.25
	74.89
	84.56
	72.23

	Mean (M)
	6.16
	6.99
	7.82
	
	53.74
	66.87
	75.38
	

	
	SE(d)
	C.D(0.05)
	SE(d)
	C.D(0.05)

	M
	0.11
	0.23
	0.56
	1.14

	I
	0.17
	0.35
	0.86
	1.74

	
M×I
	0.30
	0.61
	1.49
	3.02




