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Introduction 
 

Floriculture is a conventional farming activity 

in India related with cultivation of different 

types of flowers and ornamental plants, having 

immense potential for providing gainful self-

employment among small and marginal 

farmers. The demand for ornamental flowers 

is ever increasing in international and 

domestic market with the improvement in 

standard of living and quality of life. 

Floriculture has blossomed into commercial 

activity with a considerable growth and a 

useful crop diversification option, particularly 

for small farmers over the past three decades.  

 

Carnation (Dianthus caryophyllus L.) belongs 

to the family Caryophyllaceae. It is grown in 

several parts of the world and is believed to be 

the native of Mediterranean region (Benny et 

al., 2017). Carnation is a valuable flower crop 

having great commercial value mainly as a cut 

flower because of its excellent keeping 

quality, wide range of colors and forms. 
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The experiment was conducted to study the efficacy of different rooting 

media and IBA concentrations on yield of carnation cuttings cv. Gaudina 

during 2017-2018 and the experiment was conducted in Randomized Block 

Design (RBD). Different rooting media and IBA concentrations studied 

recorded superior rooting parameters over control. Among the different 

rooting media studied, cocopeat + river sand (1:1) and among the IBA 

concentration, 200 ppm IBA was found the best. Within the interaction 

treatments, the best combination was found with the cocopeat + river sand 

(1:1) rooting media with 200 ppm IBA concentration for different 

flowering parameters like days to initiation of first flower bud (20.47 days), 

days to 50 percent flowering, number of floral buds per plant (6.20), 

number of flowers per plant (5.80), diameter of flower (5.61 cm) and stalk 

length of flower (58.12 cm). 
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Carnation, apart from producing cut flowers 

can also be used in gardening for bedding, 

edging, borders and pots purposes (Dole and 

Wilkins, 2005). It ranks next only to rose and 

chrysanthemum in global floriculture trade 

(Sanyat et al., 2006). These are vegetatively 

propagated by mainly terminal cuttings. 

 

Rooting media is the important factor which 

plays a major role in quality flower production 

and rooting of cuttings of carnations. River 

sand, vermiculite, perlite, cocopeat, sphagnum 

moss, etc. and their different combinations are 

being used as rooting media for carnation 

cuttings. Carnations are highly responsive to 

micronutrients, fertilizers and growth 

regulators. Exogenous application of plant 

growth regulators enhances the growth (El-

Naggar et al., 2009) and flowering of 

ornamentals and hence yields. Plant growth 

regulators play a vital role for enhancing 

quality and yield of many commercial flowers. 

IBA and NAA are most commonly used 

auxins (Kaviarasu and Selvaraj, 2016).Hence, 

the study was conducted to find out the best 

interaction of rooting media and optimum 

dose of IBA for better flowering and yield 

parameters in carnation. 

 

Materials and Methods 

 

The study was conducted during 2017-18 at 

Centre for Quality Planting Material, 

CCSHAU, Hisar, Haryana. In this experiment, 

terminal cuttings with 10 – 15 cm length and 

2-4 pairs of leaves of standard type of 

carnation cv. Gaudina were used. Different 

rooting media used were river sand, cocopeat, 

vermicompost + cocopeat + river sand (1:1:1), 

vermicompost + cocopeat (1:1), vermicompost 

+ river sand (1:1), cocopeat + river sand (1:1) 

and cocopeat + vermiculite + perlite (3:1:1). 

The growth hormone used was Indole Butyric 

Acid (IBA) with three different concentrations 

0 (control), 100 and 200 ppm. Terminal ends 

of cuttings were dipped in IBA solution for 5 

minutes. The treated cuttings were planted in 

protrays kept in semi-climate controlled 

greenhouse nursery under optimum 

conditions. After the successful establishment 

of cuttings, the rooted cuttings were 

transplanted in beds with due care and planted 

in Randomized Block Design (RBD). 

Biometric observations like days to initiation 

of first flower bud, days to 50 percent 

flowering, number of floral buds per plant, 

number of flowers per plant, diameter of 

flower and stalk length of flower were 

recorded at appropriate time. For recording the 

observations, five representative plants were 

selected randomly in each replication and 

average was worked out and the data were 

statistically analyzed using sas version 9.4 

(Panse and Sukhatme, 1985). 

 

Results and Discussion 

 

Days to initiation of first flower bud 

 

The different rooting media and IBA 

concentration significantly decreased the 

number of days to initiation of first flower 

bud. 

 

The minimum days to initiation of first flower 

bud (21.80 days) in carnation was recorded 

with cocopeat + river sand (1:1). The 

maximum days to initiation of first flower bud 

was recorded with river sand alone (30.29 

days) followed by 28.98 days with 

vermicompost + cocopeat + river sand (1:1:1). 

Application of 200 ppm IBA recorded the least 

number of days to initiation of first flower bud 

(24.91 days), while the 0 ppm IBA recorded the 

highest number of days to initiation of first 

flower bud (29.55 days). Among the 

interaction, cocopeat + river sand (1:1) rooting 

media with 200 ppm IBA recorded the lowest 

number of days to initiation of first flower bud 

(20.47 days) followed by the vermicompost + 

river sand (1:1) with 200 ppm IBA (22 days). 

This might be due to the early plant 



Int.J.Curr.Microbiol.App.Sci (2019) 8(10): 335-343 

337 

 

establishment in field and better root system 

resulted in better uptake of nutrients and water 

(Table 1).  

 

These findings about the differences in no. of 

days to bud initiation as influenced by 

different concentrations of growth regulators 

applied were in conformity with the findings 

of Kumar et al., (2012) in Carnation, Baghele 

et al., (2012) in Rose, Rani and Singh (2013) 

in Tuberose and Maitra and Roychowdhury 

(2015) in Carnation. 

 

Days to 50 percent flowering 

 

The different rooting media and IBA 

concentration significantly decreased the 

number of days to 50 percent flowering. The 

minimum days to 50 percent flowering (39.67 

days) in field was observed with cuttings 

which were grown in cocopeat + river sand 

(1:1) rooting media in nursery. This might be 

due to the better root system and plant 

establishment in the field. IBA concentration 

had significant effect on the days to 50 percent 

flowering. Cuttings treated with 200 ppm IBA 

recorded the least number of days to 50 

percent flowering (43.50 days). The 

combinations of rooting media and IBA 

concentration were found non-significant. 

This result resembles the findings of 

Jawaharlal et al., (2001), who reported that 

plants grown in cocopeat medium took 

minimum days for appearance of first floral 

bud in Anthurium plants and hence ultimately 

took minimum days to 50% flowering. 

 

Talukdar et al., (1991) also observed the same 

results in orchid wherein they found that 

coconut husk + moss produced earliest bud 

emergence and hence flower opening (Table 

2).  

 

Number of floral buds per plant 
 

The different rooting media and IBA 

concentration significantly increased the 

number of floral buds per plant. Among the 

rooting media, the maximum number of 

flower buds per plant (5.62) was recorded with 

the cuttings planted in cocopeat + river sand 

(1:1) rooting media. Treatment of cuttings 

with 200 ppm IBA recorded the maximum 

number of flower buds per plant (5.25). The 

best combination for number of floral buds per 

plant was found with cocopeat + river sand 

(1:1) rooting media with 200 ppm IBA (6.20). 

Increased concentration of IBA resulted in 

better rooting, more number of roots and more 

number of leaves which resulted in maximum 

production of phytosynthates and ultimately 

increases the number of flower buds. The 

better results may be due to good vegetative 

growth converted to reproductive growth of 

plants. These results were in accordance with 

the studies of Anujeet al., (2004) who reported 

maximum number of flowers buds per plant 

for Gerbera in cocopeat + FYM (1:1) medium. 

This finding also gets support from the work 

of Jawaharlal et al., (2001) in Anthurium 

andSekar and Sujata (2001) in Gerbera. 

 

Number of flowers per plant 

 

Table 12 indicates that different rooting media 

and IBA concentration significantly increased 

the number of flowers per plant. 

 

The maximum number of flowers per plant 

(5.42) was recorded with the cocopeat + river 

sand (1:1). Treatment of cuttings with 200 

ppm IBA recorded the maximum number of 

flowers per plant (4.91), while it was found 

minimum in case of 0 ppm IBA (3.94).  

 

The best combination for number of flowers 

per plant was found with cocopeat + river sand 

(1:1) rooting media with 200 ppm IBA (5.80), 

while it was found minimum with control 

(3.27). Baheer (1997) and Barreto and Jagtap 

(2002) reported that cocopeat combined with 

compost (1:1) produced maximum number of 

flowers in gerbera.  
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Table.1 Effect of different rooting media and IBA concentrations on days to initiation of first 

flower bud in carnation cv. Gaudina 

 

Rooting media Concentration of IBA (ppm) Mean  

0 100  200  

River sand (Control) 35.33 28.20 27.33 30.29 

Cocopeat 32.00 28.67 25.40 28.69 

Vermicompost + Cocopeat + River sand (1:1:1) 30.00 28.53 28.40 28.98 

Vermicompost + Cocopeat (1:1) 30.00 29.73 25.20 28.31 

Vermicompost + River sand (1:1) 26.87 26.87 22.00 25.24 

Cocopeat + River sand (1:1) 22.67 22.27 20.47 21.80 

Cocopeat + Vermiculite + Perlite (3:1:1) 30.00 26.53 25.53 27.36 

Mean  29.55 27.26 24.91   

C.D. at 5% Media Concentration  

of IBA 

Media  x  

Concentration  

of IBA 

1.44 0.94 2.49 

 

 

Table.2 Effect of different rooting media and IBA concentrations on days to 50 percent 

flowering in carnation cv. Gaudina 

 

Rooting media Concentration of IBA (ppm) Mean  

0 100  200  

River sand (Control) 53.33 50.00 48.80 50.71 

Cocopeat 50.13 45.00 44.47 46.53 

Vermicompost + Cocopeat + River sand (1:1:1) 48.20 43.67 43.47 45.11 

Vermicompost + Cocopeat (1:1) 48.00 46.07 44.67 46.24 

Vermicompost + River sand (1:1) 49.67 45.47 44.40 46.51 

Cocopeat + River sand (1:1) 41.33 40.67 37.00 39.67 

Cocopeat + Vermiculite + Perlite (3:1:1) 50.20 43.27 41.67 45.04 

Mean  48.70 44.88 43.50  

C.D. at 5% Media Concentration  

of IBA 

Media  x 

Concentration  

of IBA 

1.97 1.29 NS 
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Table.3 Effect of different rooting media and IBA concentrations on number of floral buds per 

plant at bud stage in carnation cv. Gaudina 

 

Rooting media Concentration of IBA (ppm) Mean  

0 100  200  

River sand (Control) 3.40 3.80 4.40 3.87 

Cocopeat 4.20 4.53 5.00 4.58 

Vermicompost + Cocopeat + River sand (1:1:1) 4.20 5.00 5.60 4.93 

Vermicompost + Cocopeat (1:1) 4.00 4.40 5.60 4.67 

Vermicompost + River sand (1:1) 4.80 5.00 5.13 4.98 

Cocopeat + River sand (1:1) 5.07 5.60 6.20 5.62 

Cocopeat + Vermiculite + Perlite (3:1:1) 4.07 4.33 4.80 4.40 

Mean  4.25 4.67 5.25  

C.D. at 5% Media Concentration  

of IBA 

Media  x  

Concentration  

of IBA 

0.21 0.14 0.36 

 

 

Table.4 Effect of different rooting media and IBA concentrations on number of flowers per plant 

at full bloom stage in carnation cv. Gaudina 

 

Rooting media Concentration of IBA (ppm) Mean  

0 100  200  

River sand (Control) 3.27 3.80 4.00 3.69 

Cocopeat 3.80 4.00 4.40 4.07 

Vermicompost + Cocopeat + River sand (1:1:1) 3.80 4.60 5.13 4.51 

Vermicompost + Cocopeat (1:1) 3.87 4.20 4.60 4.22 

Vermicompost + River sand (1:1) 3.80 5.00 5.20 4.67 

Cocopeat + River sand (1:1) 5.07 5.40 5.80 5.42 

Cocopeat + Vermiculite + Perlite (3:1:1) 4.00 5.20 5.20 4.80 

Mean  3.94 4.60 4.91  

C.D. at 5% Media Concentration  

of IBA 

Media  x 

Concentration  

of IBA 

0.18 0.12 0.32 
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Table.5 Effect of different rooting media and IBA concentrations on diameter of flower (cm) at 

full bloom stage in carnation cv. Gaudina 

 

Rooting media Concentration of IBA (ppm) Mean  

0 100  200  

River sand (Control) 2.55 2.95 4.71 3.40 

Cocopeat 3.77 4.26 4.47 4.17 

Vermicompost + Cocopeat + River sand (1:1:1) 3.67 4.30 5.25 4.41 

Vermicompost + Cocopeat (1:1) 4.74 5.14 5.22 5.03 

Vermicompost + River sand (1:1) 4.47 4.66 5.34 4.82 

Cocopeat + River sand (1:1) 4.80 5.06 5.61 5.16 

Cocopeat + Vermiculite + Perlite (3:1:1) 4.01 4.90 5.39 4.77 

Mean  4.00 4.47 5.14  

C.D. at 5% Media Concentration  

of IBA 

Media  x 

Concentration  

of IBA 

0.22 0.14 0.38 

 

 

Table.6 Effect of different rooting media and IBA concentrations on stalk length (cm) in 

carnation cv. Gaudina 

 

Rooting media Concentration of IBA (ppm) Mean  

0 100  200  

River sand (Control) 33.80  36.87  41.00  37.22  

Cocopeat 41.33  52.83  53.17  49.11  

Vermicompost + Cocopeat + River sand (1:1:1) 44.00  44.58  54.49  47.69  

Vermicompost  + Cocopeat (1:1) 45.95  48.75  55.09  49.93  

Vermicompost + River sand (1:1) 46.74  50.51  53.18  50.14  

Cocopeat  + River sand (1:1) 49.53  52.60  58.12  53.42  

Cocopeat + Vermiculite + Perlite (3:1:1) 37.79  46.97  50.15  44.97  

Mean  42.74  47.59  52.17     

C.D. at 5% Media Concentration  

of IBA 

Media  x  

Concentration of  

IBA 

2.00 1.31 3.47 
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These finding are in agreement with those of 

Duttet al., (2002) investigated that coco peat + 

compost showed maximum number of flowers 

in chrysanthemum. This finding also gets 

support from the work of Khalaj et al., (2011) 

in Gerbera. 

 

Diameter of flower (cm) 

 

The data recorded on diameter of flower are 

presented in Table 13. The data reveals that 

diameter of flower significantly differs with 

the different rooting media and IBA 

concentration. 

Among the media, the maximum diameter of 

flower (5.16 cm) was recorded with the 

cocopeat + river sand (1:1) followed by 5.03 

cm with vermicompost + cocopeat (1:1). 

Cuttings treated with 200 ppm IBA recorded 

the maximum diameter of flower (5.14 cm). 

The best combination for diameter of flower 

was found with cocopeat + river sand (1:1) 

rooting media with 200 ppm IBA (5.61 cm). 

 

Better root system and luxuriant growth with 

more number of leaves per plant had more 

availability of primary and secondary 

metabolites thus higher source to sink ratio 

which ultimately resulted in the increase in 

diameter of flower. This finding also gets 

support from the experimentation of Baghele 

et al., (2012) on rose, Chauahan et al., (2014), 

Sainath et al., (2014) in chrysanthemum, 

Pooja et al., (2015) in gladiolus, Sajid et al., 

(2016) in Chrysanthemum. 

 

Stalk length (cm) 

 

Stalk length of flower significantly differs 

with the different rooting media and IBA 

concentration. Among the rooting media used, 

maximum stalk length (53.42 cm) was 

observed with cocopeat + river sand (1:1) 

rooting media. 

 

Treatment of cuttings with 200 ppm IBA 

recorded the maximum stalk length (52.17 

cm). The best combination regarding the 

maximum stalk length was observed with 

cocopeat + river sand (1:1) rooting media with 

200 ppm IBA (58.12 cm). The increase in 

stalk length might be due to effective cell 

division and internode’s elongation because of 

better root growth, better uptake of water and 

available nutrients. The present findings also 

get support from the reports of Le QuocDien 

(2003), who reported that the maximum stalk 

length was observed in cocopeat medium 

which was at par with cocopeat + sawdust + 

sand (1:1:1), cocopeat + sawdust + soil (1:1:1) 

and sawdust alone. These findings were in 

close proximity with the findings of 

Chakradhar and Khirathkar (2003) in Rose, 

Kumar et al., (2012) in Carnation and Baghele 

et al., (2012) in Rose. 

 

Based on the findings of the experiment, it is 

concluded from above results that among the 

different rooting media studied, the media 

comprised of cocopeat + river sand (1:1) and 

among the different concentrations of IBA, 

200 ppm IBA was recorded best for days to 

initiation of first flower bud, days to 50 

percent flowering, number of floral buds per 

plant, number of flowers per plant, diameter of 

flower and stalk length of flower. Within the 

interaction treatments, the best combination 

for all these parameters was found with the 

cocopeat + river sand (1:1) rooting media and 

200 ppm IBA concentration except for the 

number of days to 50 percent flowering where 

interaction was found non- significant. 
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