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ABSTRACT 

Tuberos (polianthes tuberosa) is one of the important ornamental cut flower in floriculture industry which originated 
in Mexico . In this study effect of different plant growth regulators on shoot proliferation of Polianthes was studied. 
The experiment was conducted in factorial on the basis of completely randomized design with three replications. 
Basal segments (1*1 cm2 ) of the scales with lateral buds were placed in MS media supplemented with BAP 
(0,2,4,6mg/l) alone, KIN (0,1.5,3 mg/l) alone or in combination with NAA in different concentrations .Maximum shoot 
proliferation and the number of shoot and leaf have been achieved in high concentration of BAP. The highest rate of 
shoot proliferation was observed in medium containing high concentration of NAA and low concentration of KIN . 
Using different concentrations of KIN was insignificant for the number of shoot, although the number of leaf 
increased with with increasing of Kin concentration. 
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INRODUCTION 
Polianthes tuberose belongs to the Agavaceae family which is one of the ornamental plants in 
international market. Tissue culture technology, a branch of plant science in recent decades has been 
developing an important tool for basic and applied research and commercial applications. Conventional 
breeding methods are extremely time consuming because they depend on cross pollination, seed 
germination and selection as well as vegetative regeneration. Modern plant biotechnology and genetic 
engineering has the potential to reduce the time needed for traditional breeding [1].   It was reproduced 
through bulb and bulblet, however, requires cost material is high because only one plant of each bulb was 
produced [2]. Hence the rapid proliferation is desired to produce large number of flowers in a short time. 
Callus induction and proliferation is important to extract active ingredients from callus and produce 
seedlings for ornamental use and pharmaceutical application [3].  The formation of bulblets and  bulblets 
size in chip is more than  twin scale which is an indication of the size [4]. Twin scale method been 
successful in a large number of species of Liliaceae and Amarylliadaceae [5,6]. Proliferation excised in 
chip explant at medium consisting 16 mg/l BAP and 4 mg/l NAA. Twin scale explants produced bulblets in 
media containing 2mg/l NAA [4]. It is conventionally propagated through seed but due to strile variety 
sexual reproduction is not possible [7]. 
 
METHOD AND MATHERIAL 
Explants included the base of the bulb scales, leaf, petals and stems in 5 replicates,. Basal plate bulb was 
used for bud growth in Polianthes tuberosa in proliferation stage. Medias consisting MS [14] 2% sucrose 
were provided .Different hormones added to media. A volume of 20 ml of nutrient medium was dispensed 
into 3 glass jar that was capped with a polystyrene screw cap. The pH of media was adjusted to 5.7 with 
0.1N NaoH or 0.1N HCl prior to autoclaving at 1.05 kg/cm², 121°c for 20 min. Explants were transferred 
to a MS medium containing different concentration NAA(0, 1 mg/l), KIN(0,1.5 , 3 mg/l)and BAP (0,2,4,6 
mg/l). The culture was incubated at 25±1°C under an illumination of 1200 Lux during 16/8 h 
photoperiod obtained from Gro-Lux fluorescent lamps. 
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The experiments were done in factorial based on completely randomized design (CRD). Data were 
analyzed by using SAS. In order to determine significances, Duncan Multiple Test will be done (5%, 1% 
level). 
 
RESULT AND DISCUTION 
Tissue culture of the monocot is a far more difficult than dicotyledonous, but  it depends on the 
regeneration of organs and hormone levels. [5] which were also observed in this study. BA concentration 
have  significant effect on the number and length of shoots. According to  comparison of  mean, media 
contains 6 mg/l BAP induced maximum percentage of shoots, number of leaves and length shoot. 
Hasegawa reported that  10mg/lBAP is necessary to break dormancy in  R. hybrida.  Hence, exogenous 
auxin was needed for multiple shoot formation, the role of BAP seems essential for regeneration. These 
observations  is similar to other researches where  the highest number of shoots (2.2 ± 1.2)  was obtained 
by  using 1.5 mg/l BAP respectively. Medium supplemented with different concentration of NAA which 
applied individually or in combination with BA, KIN . NAA concentrations had significant effect of the 
number and length of shoots, the highest number and length shoot were obtained at higher hormone 
concentrations.  With increasing concentrations of NAA to 1mg/l, number of shoots and leaves increased. 
Proliferation wasn't occurred in all treatments containing different concentrations of KIN significantly but 
the number of leaves increased by rising hormone. As results were shown (table  comparison of mean ), 
0.5 mg/L NAA and 4, 6 mg/l BAP was found to produce significantly higher shoot as compare to other 
treatments. However BAP reaction depends on NAA, since high concentrations of BAP showed 
significantly lower effect. . Comparison other characteristics did not show significant difference. Azadi 
and Khosh-khui [8] reported that NAA and BA is necessary to increase the weight of lilium corms in 
spring and winter. Highest proliferation was reveled at maximum concentration of NAA and minimum 
level of KIN.  There was no significant differences in other traits .In proliferation phase, the base of 
tuberose bulbs have the meristem cells therefore they were necessary to grow bud. These results was 
agree with [9, 10] on the other genius in Amarylidacea. Research conducted that NAA was greater than 
other growth regulators in Narcissus [11]. Lilium proliferating were induced with NAA [12]. Results 
were consistent with Sangavai and Chellapandi [13] on tuberose where the BAP 1.5 mg was used. These 
results are in agreement with the previous reports on Alestromeria by Khalighi [14]. These results were 
similar to Rout whose reported same conclusion on multiplication in Rose [15]. Skoog and Miller [16] 
demonstrated contrast between auxines and cytokinines. Kinetin is more effective than adenine, because 
more shooting were observed in 10-6 gr/L kinetin in comparison to 3*10-8 gr/L auxin, so there is a weight 
relation about 1: 35 between 2 complexes, however about adenine this ratio must be about 1:1500 [16]. 
Accumulation of cytokinin like substances due to repeated culture in media containing cytokinin may 
have been one of the factors that contributed to balance out the high endogenous levels of auxins, and 
subsequently to improve proliferation [17]. 

 
Table. Effect of different concentrations of BAP +NAA +KINon some traits of. polianthes tuberosa  

proliferation NAA mgl-1 KIN mgl -1  Shoot number NAA mgl -1 BAP mgl-1 

25 b 0   2 d 0  
33 b 0.5 0  2 d 0.5 0 
75 a 1   2 d 1  

    2 d 0  
25 b 0   3 b 0.5 2 
25 b 0.5 1.5  2.3 c 1  
33  b 1   3 b 0  

    4 a 0.5 4 
25 b 0   3 b 1  
41 b 0.5 3  3 b 0  
41  b 1   4 a 0.5 6 

    3b 1  

Means with the similar letters are not significantly different at 5% level of probability using Duncan test               

 
REFERENCES 
1. Azadi, P. (2006). Barriers of using biotechnology in ornamental plants and the solutions. Book of Abstracts: 

National Symposium on Improvement of Production and Expansion to Import Ornamental Plants in Iran. 
Mahallat, Iran 

2. Nasreen, z., Nuzhat, H.K., F.H. Shah, (1994). Regeneration of plantlets and protectors from polianthes 
tuberosa.Pakistan,Agric,Res. 15 no.1. 

Dehdezi et al 



BEPLS Vol 3 [10] 2014                174 | P a g e            ©2014 AELS, INDIA 

3. Gajbhiye, S.S., Tripathi, M.K., Vidya Shankar, M., Singh, M., Baghel, B.S. and Tiwari, S., (2011). Direct shoot 
organogenesis from cultured stem disc explants of tuberose (Polianthestuberosa Linn.). Journal of Agricultural 
Technology.7(3): 695-709. 

4. Habib khan,N.,Zaid,N.,Jabeen,SH and Iqbal.J(1999).Micro propagation Potential of Polianthes tuberosa bulbus 
scales and leaves.Pak j Sci.Ind Res. 43(2):118-122 

5. Kadam, G.B., Singh, K.P., Singh, A.K. and Jyoti, R. (2009). In vitro regeneration studies in tuberose. National 
Conference on Floriculture for Livelihood and Profitabilit y New Delhi., pp. 200-201. 

6. Tompseet,A(1972).Vegetative propagation of Nareissus using bulb dissection techniques.Daffodils. 26-29 
7. Bindhani, B.K., Dalal, A.K. and Behara, B. (2004). Role of auxins for callus induction and  708 chromosomal 

variation in Polianthes tuberosa L. ‘Single’. Ind. J. Genet. & Plant Breeding, 64:173-174. 
8. Azadi, P., Khosh-Khui, M., (2007). Micropropagation of Liliumledebourii (Baker) Boiss as affected by plant 

growth regulator, sucrose concentration, harvesting season and cold treatments. Electronic Journal of 
Biotechnology.10(4): 717-3458. 

9. Hussey,G (1975). Totepotency in tissue explants and callus of some members of the Liliaceae,Iridaceae and 
Amarylidaceae.Exp Bot. 26:253-262. 

10. Yanagawa,T and Sakanishi,Y(1980).Study on the regeneration of excised bulb tissue of various tanicated-
bulbouls ornamentals. Regenerative capacity of the segments from different parts of bulb scales.JJ pn Soc Hort 
Sci .48:495-502 

11. Darren O.Sage.James Lynn and Neil Hammatt (2000).Somatic embryogenesis in Narcissus psedonarsissus 
cvs.Plant Sci 150:209-216-15-Danin,M and Upfold,S(1993).Polyamines and cytokinins in celery embryogenic cell 
culture.Plant Growth Regulation.12:245-254 

12. Tribulato,M.A.J and Devries,S.(1997).Initiation of somatic embryo from single cell.In: Wang,T.,and 
Cuming,A.Embryogensis:the Generation of a plant.oxford,Bio .Sci.Publishers.173-189. 

13. Sangavai, C.,Chellapandi, P., 2008.In vitro Propagation of a Tuberose Plant (Polianthes tuberosa L.).Electronic 
Journal of Biology.4(3):98-101. 

14. Khalighi, A.  Azadi, P. Investigation of plant regeneration from Alestromeria .Iran. Hort. Sci. 39(1): 39-47.2008.  
15. Rout, G. R., Debata, B. K., Das, and P. In vitro regeneration of shoots from callus cultures of Rosa hybrida L cv 

Landora Indian. Journal Exp Biol 30:15 –8.1992 
16. Skoog, F., Miller, C. O. (1957).Chemical regulation of growth and organ formation in plant tissue culture in vitro 

Symp. Soc. Exp. Boil. 11: 118-181. 
17. Karimi,N,. kianamiri, Sh., Mousavi, E., Barkhordar,M., (2007).  Study of Genotype effect, different media and time 

of explanting on callus induction in Cereus peruvianus MILL. 7:90-98 

 
 
Citation of This Article 
Aida Abdali D, Elham S M,Pejman A. Evaluation of Different Growth Regulators on Proliferation of Polianthes tuberosa. 
Bull. Env. Pharmacol. Life Sci., Vol 3 [10] September 2014: 172-174 

 
 
 

 

 
 
 
 

 
 
 
 
 

Dehdezi et al 


