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Abstract

Introduction

Polianthes tuberosa L. is one of the most important ornamental bulbous plants in tropical and
subtropical regions that is cultivating in some regions of Iran. Due to the transmission of fungal
and bacterial diseases, propagation by bulbs is not affordable. Tissue culture is a good way to
produce uniform and disease-free seedling. Therefore, in vitro cultivation of tuberose is a
suitable solution to commercial reproduction.

Materials and Methods

To investigate the best method of micropropagation of Polianthes tuberosa, this study was
conducted in three experiments (proliferation, root formation and adaptation). The explants
used in this study were lateral buds. Ethyl alcohol (70%) and dilute laundry bleach (5.25% active
chlorine), benomyl fungicide and dishwashing liquid were used to eliminate surface
contamination of the explants. In the first experiment, the effect of different plant growth
regulators and MS medium (MS, % MS, % MS) on shoot formation of lateral bud was
investigated. Lateral bud explants were cultured in MS medium with various plant growth
regulators including KIN (0.25, 0.5, 0.1, 0.2 and 0.4 mg / L), BAP (0.25 (0.5, 0.1 and 2.0 mg / 1)
and then the length and number of shoots were evaluated. After forming shoots in the
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propagation medium, they were transferred to a new environment to form roots.The root
formation experiment included tree levels of NAA concentrations, (0.5, 0.75 and 1 mg/L) in
combination with 0.2 mg/L IBA and control (without growth regulator). Adaptation experiment
with 5 Substrate of bed including Peat Moss, Cocopeat, Sand, Peat Moss with Cocopeat (1: 1)
and Sand with Cocopeat and Peat Moss (1: 1: 1) was conducted.

Results and Discussion

The results showed that there was a significant difference between various types of plant growth
regulators (PGR) and MS culture media at different concentrations and no branch was
produced without the use of PGR. In shoot prolifferation experiment, the maximum number of
shoots (4.8) was obtained from lateral bud explants in MS medium with 0.25 mg / 1 BAP in
combination with 0.25 mg / 1 KIN. The highest length of lateral shoot shoots (3.75 cm) was
observed in MS medium with 0.25 mg /1 KIN in combination with 0.25 mg /1 BAP.The results
of root formation experiment showed that the highest number of roots was observed in MS
medium containing 0.5 mg / I NAA and 0.2 mg / 1 IBA and the lowest number of roots in
control (without plant growth regulator). Treatment of 0.5 mg / 1 NAA with 0.2 mg /1 IBA had
the highest root length (1.22 cm). The lowest root length was also observed in the control
(without plant growth regulator). In the adaptation test, no significant difference was observed
between treatments in survival rate.

Conclusion

The results of this study showed that the shoot organogenesis is controlled by the cytokinin with
MS medium in different concentrations. It should be mentioned that cytokinin had an
important role in the synthesis of RNA, stimulation of the production of protein and the activity
of some enzymes. Also, the results showed that the use of cytokinin alone has a beneficial effect
on shoot organogenesis.

Keywords: Acclimatization, Direct organogenesis, Micropropagation, MS medium, Polianthes
tuberosa L., Root formation
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Table 1. Analysis of variance of the effect of different concentrations of MS medium and growth regulators on

number and length of shoot in proliferation experiment

L. Mean of squares

Source of variations df
Shoot number Shoot length

Concentration of MS medium 2 4.40** 5.69%*
Concentration and type of growth regulator 8 6.81%* 5.17%*
Concentration and type of growth regulator x concentration of MS medium 16 1.87%* 1.32%*
Error 54 0.09 0.03
CV. (%) - 22.31 17.66

**significant at p<0.01.
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Figure 1. Effect of different concentrations of MS medium on the number of shoots (left) and length of shoots
(right) obtained from the bulb explant of tuberose. In each chart, columns with the same letter are not
significantly different by Duncan’s multiple range test at 5% probability level
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Figure 2. Effect of different concentrations of growth regulators on the number (right) and length(left) of shoots
obtained from the bulb explant of tuberose. In each chart, column with same letter is not significantly different by
Duncan’s multiple range test at 5% probability level
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with same letter is not significantly different by Duncan’s multiple range test at 5% probability level
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Figure 5. Effect of the different concentrations of IBA and NAA, on the root number (left) and root length
(right) of bulb explant of tuberose. In each chart, columns with same letter are not significantly

different by Duncan’s multiple range test at 5% probability level
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Table 3. Analysis of variance of the effect of different
substrate of beds on survival percentage of plantlets
in acclimatization experiment

Mean of squares

Source of variation df -
Survival percentage
Culture substrate 4 104.16™
Error 10 291.66
C.V. (%) - 20.49

ns: Non-significant at p<0.01.
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Table 2. Analysis of variance for the effect of media
with different concentration of growth regulators on
the number and length of roots in rooting experiment

Mean of squares

Source of variation
Root number Rootlength

Root induction medium 3 156.980** 0.785**
Error 8 0.043 0.001
CV. (%) - 1.92 8.33

**significant at p<0.01.
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Figure 6. In vitro organogenesis stages of tuberose (Polianthes tuberosa L.) in direct organogenesis
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