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Abstract: Ixora coccinea is a beautiful ornamental plant so far it is an important medicinal 

plant that traditionally propagated by stem cutting. Many attempts have been made to 

propagate this plant through tissue culture using chemical growth regulators which is more 

expensive and may be harmful to the environment in different ways. This study was 

conducted to compare the effect of growth regulators with natural adjuvant on morphogenesis 

of Ixora coccinia shoot tip cultured on Murashige and Skoog (1962) (MS) media. Shoot tip 

explants were cultured on MS media supplemented with 2.0mg/l Benzyl aminopurine (BAP) 

combined with different concentrations of Indole-3-butyric acid (IBA) (0.0,0.1,0.25, 

and0.5mg/l). Other three experiments contained different concentrations of peptone (0.0,1.0, 

2.0 and 3.0 g/l), banana powder (0.0,10.0, 20.0 and 30.0 mg/l) and coconut water (00, 5.0 

,10.0 and 15.0 ml/l) were also evaluated for shoot morphogenesis using shoot tips explant. 

Addition of 2.0 mg/l BAP and 0.5 mg/l IBA to MS media enhanced significantly 

morphogenesis rate of shoot and gave the highest value of all measured parameters; number 

of leaves (17.1), number of shoots (2.5), length of shoots (3.4cm), length of explants (1.9cm) 

and number of nodes (7.0). The best response of natural adjuvant on morphogenesis was 

occurred when added 2.0g/l peptone and this appeared just on number of leave with an 

average1.3.10 mg/l banana powder showed significantly higher result compared to other 

treatments, number of leaves (2.0), number of shoots (1.6), length of shoots (0.3cm) 

and(0.4cm) length of explant. Coconut water affected slightly Ixora coccinea shoot initiation 

rate where initiation of leaves and shoot (1.6 and 1.3 respectively) appeared only at 5.0ml/l 

and no significance different in a number of leave between 5.0 and 10.0 ml/l. Different 

treatments did not enhance root initiation. 

Keywords: Ixora coccinea, in vitro, growth regulators BAP; IBA; peptone; banana powder; 

coconut water  

 
General over view  

Ixora coccinea one of the Rubiaceae member (Stewart, 1982), and it is cultivated throughout 

the tropics and sub- tropical regions as an ornamental and medicinal plant. It is a shrub or 

International Journal of Science, Environment                                                                                ISSN  2278-3687 (O) 

and Technology, Vol. 7, No 5, 2018, 1794 – 1801                                                                             2277-663X (P) 

  

Received Sep 27, 2018 * Published Oct 2, 2018 *  www.ijset.net 

 

 

COMPARISON BETWEEN USES OF GROWTH REGULATORS AND 

NATURAL ADJUVANT ON in vitro MICROPROPAGATION OF  

Ixora coccinea 



1795   Rania Ahmed Hassan Onsa, Igbal Abd Elgadeir Abd Ellatif, M G Eldeen Osman and T Lee Abdullah 

 

small tree which is grown as beautiful garden plants for their cluster of flowers of various 

hues and evergreen foliage (Malathy & Pai,1998). Traditionally Ixora is propagated from 

stem cuttings of mature shrubs which have been replaced recently by tissue culture technique. 

Many studies have been reported on micropropagation of this plant using plant growth 

regulators, however, only one report by Khan et al. (2004) studied the effect of some 

adjuvant (banana powder, malt extract and peptone) supplemented to MS media on Ixora 

shoot multiplication. There are many substances that can be added to culture media to 

improve the multiplication rate, some of them chemical substance like growth regulators 

(BAP, IBA,2,4 D etc.) and others from natural sources like peptone, banana powder, and 

coconut water. Peptone was used as carbon and nitrogen sources for plant culture to promote 

the growth of explant at an efficient concentration (Chen and Chang, 2002). Banana powder 

is an excellent source of potassium and sodium, also it is a rich source of vitamins like A, B6, 

C and D (Kumar et al., 2012), banana homogenate or powder usually used to promote growth 

in plant tissue cultures. The extensive use of coconut water promoting component in tissue 

culture medium formulation started more than half a century ago when Overbeek et al. 

(1941) introduced coconut water as a new component of the nutrient medium for cultures. 

Now a day coconut water is widely used in the plant tissue culture industry and has been used 

to stimulate shoot proliferation in many species of plants (Arditti, 2008).  

The aim of this study was to compare the uses of 2.0 mg/l BAP combined with different 

concentrations of IBA (0.0,0.25, and 0.5 mg/l) with the uses of a natural source of adjuvant 

(peptone, banana powder, and coconut water) in different concentration on shoot 

morphogenesis of Ixora coccinea. 

Materials and Methods 

Explant of Ixora coccinea (pink) was obtained from a mature plant grown as an ornamental 

hedge. New branches about 8 cm length were taken from the mother plant to obtain shoot tips 

and washed under running tap water to remove dust and reduce contamination. The explant 

was sterilized by immersing in a 20% sodium hypochlorite solution (v/v) and 2-3 drops of 

Tween 20 with continuous shaking for15 mints. For culture establishment MS media was 

used and incubation room was adjusted to 25ºC ± 2 temperature under a light intensity of 

1000 lux using white fluorescent lamb.  

The sterile shoot tip explants with 1cm length were cultured on MS media supplemented with 

2.0mg/l BAP combined with different concentrations of IBA (0.0,0.1,0.25, and 0.5 mg/l). 

Other three different experiments were conducted to test the effect of different level of 
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peptone (0.0,1.0, 2.0and 3.0 g/l), banana powder (0.0,10.0, 20.0 and 30.0 mg/l) and coconut 

water (0.0,5.0 ,10.0 and 15.0 ml/l) on morphogenesis rate of Ixora coccinea shoot tip 

explants. Number of leaves, number of shoots, length of shoots and number of nodes were 

measured after 8 weeks as growth parameters. Each experiment was arranged in a completely 

randomized design with four treatments replicated five times. All growth parameters were 

measured weekly until the 8
th

 week. Data were recorded and analyzed using a Statistic 

Analysis System software program (SAS) using analysis of variance (ANOVA). Treatments 

means of data comparison was done using Duncan Multiple Range Test (DMRT) at a 5% 

probability.           

Result and Discussion 

The effect of different concentrations of IBA (0.0,0.1, 0.25, 0.5 mg /l) combined with 2.0 mg/ 

l BAP on Ixora coccinea direct shoot regeneration was highly significance (table 1). 2.0 mg/l 

BAP combined with 0.5 mg/l IBA gave the highest result of all measured parameters, 0.5mg/l 

and 0.1 mg/l with 2.0mg/l BAP gave a comparable number of leave, shoot and node which 

was significantly higher than two other treatments. Shoot tip explant was grown normally and 

look healthy Plate (1). The result emphasis the previous one stated that a high concentration 

of cytokinin and low concentration of auxins promote vegetative growth (George et al.,2008). 

This result also in agreement with Lakshmanan et.al. (1997) who found that 2.5 mg/l BAP 

with 0.25 mg/l IAA gave the best result on shoot multiplication of Ixora coccinea.  

 

Table (1): The combination effect of 2.0 mg/l BAP and different concentrations of IBA 

on morphogenesis of Ixora coccinea shoot tip explant after 8 weeks of culture on  

MS media 
IBA 

(mg/l) 

No. of leaves 

(Mean ±SE) 

No. of shoots 

(Mean ±SE) 

Length of shoots(cm) 

(Mean ±SE) 

Length of 

explants(cm) 

(Mean ±SE) 

No. of nodes 

(Mean ±SE) 

0.0 5.7±0.47
c 0.0

b
 0.0

c 
0.0

c 
0.0

c 

0.1 16.2
 
±1.20

a 2.3±0.37
a 

1.3±0.40
b 

0.5 ±0.16
b 

7.0±0.62
a 

0.25 10.0 ±1.30
b 1.4±0.35

a 
1.1±0.37

b 
0.6±0.20

b 
4.0±0.61

b 

0.5 17.1±1.70
a 2.5±0.12

a 
3.4±0.60

a 
1.9±0.39

a 
7.0±0.77

a 

Means with same letters in the same column are not significantly different at 5% using 

Duncan multiple range test. SE=Standard Error 
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Plate (1): Plantlet derived from shoot tip explant cultured on MS media supplemented with 

(a) 2.0mg/l BAP + 0.10 mg/l IBA, (b) 2.0mg/l BAP + 0.25 mg/l IBA (c) 2.0mg/l BAP 

combine + 0.5 mg/l IBA 

 

Initiation of the shoot did not take place on MS medium without peptone supplementation, 

however, the addition of peptone (2.0 g/l) slightly induced initiation of leaves after 8 weeks 

from culture with significant different from other treatments. On 3.0g/l, explants looked 

browned and necrotized. Table (2) and Plate (2). In contrast, Khan, et.al (2004) found that 

MS supplemented with 5.0 g/l peptone affected positively Ixora coccinea morphogenesis not 

just on a number of leave but also in a number of shoots and shoot length of the explant. Also 

2.0 g/l peptone in MS culture media enhanced shoot formation as well as root development of 

avocado woody plant (Nhut; et.al 2008). 

Table (2): Effect of different concentrations of peptone supplemented to MS media on shoot 

initiation of Ixora coccinea explant after 8 weeks from culture 

 

Peptone g/l 

Vegetative Parameters 

No. of leaves 

 (Mean ±SE) 

 

No. of 

shoots 

(Mean ±SE) 

Length of shoots 

(cm) 

(Mean ±SE) 

Length of 

explants (cm) 

(Mean ±SE) 

 

0.0 0.0
b 

0.0
a
 0.0

a
 0.0

a
 

1.0 0.3±0.19
 b 

 

0.0
a
 0.0

a
 0.0

a
 

2.0 1.3±0.38
 a 

0.0
a
 0.0

a
 0.0

a
 

3.0 0.0
b
 0.0

a
 0.0

a
 0.0

a
 

Means with same letters in the same column are not significantly different at 5% using 

Duncan multiple range test. SE=Standard Error 
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Plate (2): Leave initiation from shoot tip explant cultured on MS media supplemented with 

(a) 1.0mg/l peptone (b) 2.0 mg/l peptone (c) 3.0mg/l peptone 

 

Addition of banana powder to MS media promoted shoot initiation of Ixora derived from 

shoot tip explant (Table3).10.0 g/l banana powder enhanced shoot initiate of Ixora shoot tip 

explants significantly and gave a higher number of leaves(2.0), number of shoots (1.6), length 

of shoots (0.3 cm) and length of explants (0.4 cm).There was no significant different between 

10 and 20mg/l of banana powder whereas 30.0mg/l gave a similar result to control without 

any effect on all parameters Plat(3). This result in the same line with Zeng;et al. (2005) who 

reported10.0g/l of banana powder improved the multiplication of Bletilla striata and 

Dendrobium candidum. Chlorophyll content of Solanum laciniatum enhanced significantly 

when added 3.0–8.0 g/l banana powder to the culture media Handayani (1991). 

Table (3): Effect of different concentrations of banana powder on shoot initiation of Ixora 

coccinea shoot tip explant after 8 weeks from culture 

Banana 

Powder mg/l 

No. of leaves 

(Mean ±SE) 

No. of 

shoots 

(Mean ±SE) 

Length of shoots 

(cm)  

(Mean ±SE) 

Length of explants 

(cm) 

(Mean ±SE) 

0.0 0.0
b
 0.0

b
 0.0

b
 0.0

b
 

10.0 2.0±0.00
 a 

1.6±0.30
 a 

0.3±0.07
 a 

0.4±0.04
 a 

20.0 1.6±0.30
 a 

1.3±0.50
 a 

0.18±0.08
 b 

0.1±0.08
 a 

30.0 0.0
b
 0.0

b
 0.0

b
 0.0

b
 

Means with same letters in the same column are not significantly different at 5% using 

Duncan multiple range test. SE=Standard Error 
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Plate (3): Shoot morphogenesis from shoot tip explant cultured on MS media supplemented 

with (a) 10mg/l banana powder (b) 20 mg/l banana powder (c) 30 mg/l banana powder 

 

Coconut water affected slightly Ixora coccinea shoot initiation rate (Table 4), where initiation 

of leaves and shoot took place only at 5.0 (1.6 and 1.3 respectively) and no significance 

different in a number of leave between 5.0 and 10.0 ml/l Plat (4). That is mean addition of 

low concentration of coconut water to media may promote the multiplication rate more than a 

high concentration which on line with Matsui; et al. (2008). Kende and Zeevaart, (1997) 

stated that a coconut water concentrations range between (5- 20% (v/v)) could be used in 

tissue culture media depend on plant species to promote shoot multiplication and if it 

exceeded it may inhabit the growth of plant. 

 

Table (4): Effect of coconut water on shoot morphogenesis of Ixora coccinea shoot tips after 

8 weeks from culture 

 

Coconut 

water ml /l 

Vegetative Parameters 

No. of leaves 

(Mean ±SE) 

No. of shoots 

(Mean ±SE) 

Length of 

shoots(cm) 

(Mean ±SE) 

Length of 

explants(cm) 

(Mean ±SE) 

0.0 0.0
b
 0.0

b
 0.0

a
 0.0

a
 

5.0 1.6±0.30
 a 

1.3±0.38
 a 

0.0
a
 0.0

a
 

10 .0 2.0±0.00
 a 

0.0
b
 0.0

a
 0.0

a
 

15.0 0.0
b 

0.0
b
 0.0

a
 0.0

a
 

Means with same letters in the same column are not significantly different at 5% using 

Duncan multiple range test. SE=Standard Error 



                                       Comparison Between Uses of Growth Regulators and Natural ...                              1800 

 
Plate (4): Shoot initiation from shoot tip explant cultured on MS media supplemented with 

(a) 5.0ml/l coconut water (b) 10.0ml/l coconut water (c) 15.0 ml/l coconut water. 

 

Conclusion 

To obtain well and high rate of shoot morphogenesis from shoot tip explant of Ixora coccinea  

to be used as ornamental plant better to use growth regulators (2.0mg/l BAP combine with 

0.5 mg/l IBA) in MS media more than adjuvants from natural sources. But natural adjuvant 

could be used when looking after medicinal value to reduce the harmful from chemical 

growth regulators that may affect on the medicinal content in the plant.     

References 

[1] Arditti, J. 2008. Micropropagation of Orchids. 2
nd 

edition. Blackwell Publishing: Oxford, 

UK, Volume II. 

[2] Chen, J.T. and Chang, W.C. 2002. Effects of tissue culture conditions and explant 

characteristics on direct somatic embryogenesis in Oncidium ‘Gower Ramsey’. Plant Cell, 

Tissue and Organ Culture. vol.69: 41-44. 

[3] Handayani, R..1990. Induction experiment of solasodine formation in callus culture 

Solanum wrightii Benth. Thesis, Faculty of Pharmacy, Airlangga University. (Abstract). 

[4] George, E, F., Hall, M.A. and De Klerk, G. 2008. Plant Propagation by Tissue Culture.3
ed

 

Published by Springer. 

[5] Kende, H., and Zeevaart. J. 1997. The five “Classical” plant hormones. Plant Cell 

journal, 9: 1197–1210.  

[6] Khan, S.; Iftikhar, M.; Saeed, B.; 2004. An economical and efficient method for mass 

propagation of Ixora coccinea. Pak. J. Bot.vol.36(4): 751-756. 

[7] Kumar, K.P.S.; Bhowmik, D.; Duraivel, S. and Umadevi, M.2012. “Traditional and 

Medicinal Uses of Banana.” Journal of Pharmacognosy and Phytochemistry, 1(3): 51–63. 



1801   Rania Ahmed Hassan Onsa, Igbal Abd Elgadeir Abd Ellatif, M G Eldeen Osman and T Lee Abdullah 

 

[8] Lakshmanan, P.; Lee, C.L.; and Goh, C.J.1997. An efficient in vitro method for mass 

propagation of a woody ornamental Ixora coccinea. Journal Plant Cell Rep., vol.16: 572-

577. 

[9] Malathy, S. and Pai, J.S. 1998. Micropropagation of Ixora singaporensis (Linn)-An 

ornamental shrub. Journal of Curr. Sci., 75 (6): 545-547.  

[10] Matsui, K.N.; Gut, J.A.W.; Oliveira, P.V, and Tadini, C.C. 2008. Inactivation kinetics of 

polyphenol oxidase and peroxidase in green coconut water by microwave processing. Journal 

of Food Engineering, vol. 88:169-176. 

[11] Murashige, T. and F. Skoog, 1962. A revised medium for rapid growth and bioassays 

with tobacco tissue culture. Physiol. Plant., vol.15: 473–97. 

[12] Nhut, D.; Nguyen N.; Bui, T. and Vu, Q. 2008. Peptone stimulates in vitro shoot and 

root regeneration of avocado (Persea americana Mill). Journal of Scientia Horticulturae, vol. 

115, 124–128. 

[13] Overbeek, van, J.; Conklin, M.E. and Blakeslee, A.F. 1941. Factors in coconut milk 

essential for growth and development of very young Datura embryos. Journal of Science, vol. 

94, 350–351. 

[14] Stewart, R.R. 1982. History and Exploration of Plants in Pakistan and Adjoining Areas 

(Flora of Pakistan) Pan Graphics Ltd., Islamabad. 

[15] Zeng, S.1.; Huang, X.; Chen, Z.; Chen, J. and Duan J. 2005. Asepsis sowing and tissue 

culture of Bletilla striata. Journal of Chinese medicinal materials, vol. 27(27), 2-12. 

 

 

 


