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Effect of light source on in Vitro regeneration of Philodendron'Birkin’

Abstract:

Light is a key abiotic stimulus that directly or indirectly affects the growth and development of plants. Considering the high
importance of light in the growth and regeneration of plants, the use of plant growth lamps in greenhouses and tissue culture
laboratories of ornamental plants is inevitable. In the present study, the effect of light source including fluorescent lamp, 100%
red LED, 100% blue LED, 30:70 red:blue LED, 70:30 red:blue LED and white full spectrum lamp on direct regeneration
Philodendron Birkin plant was studied under in vitro culture conditions. In this research, in vitro grown plantlets were cultured
on MS culture medium without growth regulator, MS containing IBA (1mg/l) + (1mg/l) BAR, and 'MS culture medium
containing (0.5mg/l) TDZ under different light regimes. The results showed that the highest proliferation, of seedlings obtained
in the light spectrum of 100% blue LED lamp with an average proliferation of '47.5 seedlings and the combination of LED
blue (30%): red (70%) with an average proliferation of 44.33 seedlings in MS cultureimedium:eontaining IBA (1 mg/L) + (1
mg/L) BAP. Also, the light spectrum of 100% blue LED lamps, a combination of bluey(70%): red (30%) and fluorescent lamps
in MS and MS cultures containing (0.5mg/l) TDZ had the best effect on the growth,characteristics of seedlings. The highest
content of photosynthetic pigments was observed in the light spectrum of 100% blue and full speetftum white LED lamps in
MS culture medium containing (0.5mg/l) TDZ and MS culture medium. Also, the highest content of flavonoid and total phenol
was observed under the light spectrum of 100% blue LED lamp and combined’%ue (70%): red (30%) in MS culture medium

containing (0.5mg/l) TDZ, respectively.

Key words: Culture medium, Philodendron Birkin, plant growth lamps
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Extended Abstract
Introduction

Philodendron birkin has arisen as a spontaneous mutation during the cultivation of
Philodendron Rojo Congo. To propagate this plant traditionally and for commercial purposes,
cuttings, stem cuttings or seed propagation are used, which have limitations sueh as time-
consuming and costly. Therefore, researchers have proposed in vitro propagation techniques.
Also, since light is the main environmental factor affecting the growth and development of
plants, it seems necessary to have the best light factor during plant microprepagation.
Considering the important effect of light in the regeneration of different’plants and the need to
use new light sources with higher efficiency and lower costs,theéwcurrent researchpinvestigates
the efficiency of the new generation of, lighting sources compared to /conventional and
traditional lighting sources in tissue culture i,Phtlodendron Berkin plant:

Materials and Methods \

In the present study, the effect of lightSource ingluding fhorescent lamp, 100% red LED, 100%
blue LED, 30:70 red:blue LED, 70:30 red:blue LED and white full spectrum lamp on direct
regeneration Philodendron Birkin plant was,studied under in vitro culture conditions. The
nodule explant of twe=year-old mether plant. was cultured on MS culture medium after
sterilization ~ with  surface  disinfectants. “Cultures  were maintained under a 16/8-
hour light/dark phetoperiod at™, 24+2°Cisfor 12 weeks. Light  was provided by cool
white fluorescent bulbs. After the emergence of the first seedlings, they were cultured on MS
culture medium containing IBAN1mg/l) + (1mg/l) BAP to proliferate. After about 4 months
and subculturing on MS medium, sterile seedlings were regenerated. For the experimental
treatment, the sterile seedlings obtained from the node were cultured on MS culture medium
without growth regulatbr, MS culture medium containing the combination of IBA (1mg/l) +
BAP (1mg/lyanduMS culture medium containing (0.5mg/l) I) TDZ. At this stage, different light
spectrumsin 6 levels (fluorescent lamp, LED 100% red, LED 100% blue, LED (70:30%)
red:blue, LED(70%:30) red:blue and white full spectrum lamp) each with a light intensity of
180 umol/m2/s were used. At the end of the experiment, some physiological and morphological
traits such as seedling diameter, number of regenerated seedlings, seedling height, fresh and
dry weight of shoot, leaf surface width, amount of photosynthetic pigments, phenol and
flavonoid were measured and the data obtained from the experiment were analyzed using
Infostat statistical software and comparison of average data was done by LSD test.

Results

The results of the present study showed that the highest rate of proliferation of Philodendron
Birkin seedlings was obtained in the MS culture medium containing IBA (1mg/l) + BAP
(Img/l) under the light spectrum of the 100% blue LED lamp and the combined blue (30%):red



(70%). The highest content of photosynthetic pigments was observed in MS cultures containing
(0.5mg/l) TDZ and MS in the 100% blue LED and full spectrum white LED lamps. The highest
wet and dry weight of shoots was observed in MS culture medium containing (0.5mg/l) TDZ
under the fluorescent lamp. Also, 100% blue LED lamps, a combination of blue (70%): red
(30%) and fluorescent lamps in MS and MS cultures containing (0.5mg/l) TDZ has the best
effect on the growth index of plantlets such as plantlets diameter, plantlets height and leaf
surface width. The highest number of plantlet leaves was observed in MS and MS cultures
containing (0.5mg/l) TDZ under the light of fluorescent lamps, full-spectrum and LED
combined blue (70%): red (30%). Also, the highest flavonoid and total phenol contents of
plantlets were observed in MS culture medium containing (0.5mg/l) TDZ under the light of
100% blue LED lamp and combined blue (70%): red (30%) ,respectively.

Conclusion

The present study showed that the best spectrum and culture medium for theymicropropagation
of Philodendron Birkin plantlets is the light spectrum of 100% blue LED with an average of
47.5 plantlets and a combined blue (30%): red (70%) LED with an average of 44/33 plantlets
in MS culture medium containing IBA (1mg/l) + (Img/l) BAP.“Therefore, if the goal is to
multiply philodendron seedlings, it is recommended to culture in MS, culture medium
containing IBA (1mg/l) + (1mg/l) BAP under thealight spectrum of blue and blue: red LED
lamps.
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