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Figure 1- The Phalaenopsis cultivars investigated in this research include; Andorra (A),
Bucharest (B), Dubrovnik (C), Memphis (D), Nottingham (E).
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Figure 2- Comparison of the effect of explant on number of leaf (A), root (B), and protocorm-like body
(C), and number of days until initiation of leaf (D) and root (E) primordia. In each graph, columns of
means with the same lowercase letters and standard error have no significant difference.
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(C), and number of days until initiation of leaf (D) and root (E) primordia. In each graph, columns of
means with the same lowercase letters and standard error have no significant difference.
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mean with the same lowercase letters and standard error have no significant difference.

¥4

i) el g 5


http://dx.doi.org/10.52547/flowerjournal.6.2.119
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.2.5.5
http://flowerjournal.ir/article-1-212-en.html

[ Downloaded from flowerjournal.ir on 2025-07-20 ]

[ DOR: 20.1001.1.26765993.1400.6.2.5.5 ]

[ DOI: 10.52547/flowerjourna .6.2.119 ]

Y- (N (VFer) s oblS 5 S

e S et e laay sl oS 5l Ol CiS Calee bz 5o Anthurium ey e disly opl o
bl Jl3e 8 et o slaag NNT 5 MMST 28 (gl i 5 S (g5bas 3,8 o 513 CuiS e g8 236 57 S,
yole clale (Te-chato et al., 2006) L slew) Ly, 4 sbaaey WPM® 5 MS i8S 6lba i 53 oS Il 5l
eemen (Te-chato etal., 2002) das o 513 36 515 OLLS L1530 &S ol ole o tage S gl s 53 ol
S el e DS (gladed 0555 2k p e Jals Olpe 4SS lams o Llesls 0L (5,500 Sl
Fitch, 1993; Vale et al., 2018; Sol6rzano-) > s  Sees OF (5 ol Jowily 5 ol jolie ke (LS 5 g6 O 30
.(Cascante et al., 2018

S5 4o

2kl i e slands s a5 S slaeslel sl ey (rassy cnl s sdel Cisey e el
S o3l JSi5 0lej S Bl 5 S sl p8 Sl 03 sl e else S0 5 e YU
5> bamalS ol (i Ol a4 5L S gad s Sl iy o3l A5 53 S Jlys d Jol S &5 sed s
Ot 3 A1y MS iS amms 0 S (6 58 0o a5l s 5 S o3l 53 o S5 (51 Chen S Lo
oy 5 S seslel L2 (gl %S Ol 40 L Dubrovnik s Nottingham Sland,s ) 2 3550 Slag,
Y oSS A, s v.:]a.g Dl codls QLo o i 4 3L ol 53 a JSis 55 Memphis o5y S Jss il
5 el 5L e S ke Y Y S ole Dlad 5 Olag eSS IBA 2 e S e 00 5 BA 2 e S L
IBALBA ) 5o S de) &Y sl aty; o3lel LT3 s Lol isls Sy o3lT s JSTi5 Olej o i s oS
el 2 s ol ol 5 Vb Oles 4 5 oS (b ol 5l 2 e S e 00 4 ¥ Sled 5 S Oles 4 5L
0553 S Al gy oy 5B 0S5l (5l Sland, S (ol ds o gmat 3 SR onl Sl edel sy slaasily
Sols g 5o 0lis )8 ¢ S S s acin; b plaazals slwl J—"'J-'g =l s Sl ok sai s lacins
S auis g sl s 4 (S ladi gl Sl sl &S = s sl ol el a5 e 5B s,
ot Y6 SlaodS 5l (ol W55 6l oslae By i a5 S oled L OWLS Wg 5 15k oYL s
MS oo b anlio 5 4ty 5 S glasslel s sl 0o 28l 2 (sols jme 56 Chen CiS Lasme (pioean (o
Slp S Lame g5 o g Olge & it s 5 S bt b plaasealS W5 53 OF Jpe 18 a5 L s s
ol 4o 55 BB (s 5B 0S| Sbaed) glalad 0555 Sl

@l:.a

Abbaszadeh, S.M., Miri, S.M., Naderi, R. (2017). An effective nutrient media for asymbiotic seed germination
and in vitro seedling development of Phalaenopsis ‘Bahia Blanca’. Journal of Ornamental Plants, 11-20.

(In Persian).
Embryogenic-like callus (ELC) -v Meristematic Nodular Callus (MNC) -\
Woody Plant Medium -o Nitsch and Nitsch -¥ Modified Murashige and Skoog -v

i) bty 5


http://dx.doi.org/10.52547/flowerjournal.6.2.119
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.2.5.5
http://flowerjournal.ir/article-1-212-en.html

[ Downloaded from flowerjournal.ir on 2025-07-20 ]

[ DOR: 20.1001.1.26765993.1400.6.2.5.5 ]

[ DOI: 10.52547/flowerjourna .6.2.119 ]

Y- (N (VFer) s oblS 5 S

Andarz, Z., Daneshvar, M.H., Yari, F. (2014). Induction of callus from three explants of leaf, petiole and stem of
viola odorata using growth regulators. 1st National Congress of Ornamental Flowers and Plants. Karaj,
Iran. https://civilica.com/doc/331730 (In Persian).

Balilashaki, K., Naderi, R., Kalantari, S., Vahedi, M. (2014). PTC & B Efficient in vitro Culture Protocols for
Propagating Phalaenopsis 'Cool Breeze', Plant Tissue Culture and Biotechnology, 24(2), 191-203.

Chen, J.T., Chang, W.C. (2006). Direct somatic embryogenesis and plant regeneration from leaf explants of
Phalaenopsis amabilis. Biologia Plantarum, 50(2), 169-173.
Chen, J.T., Chang, W.C. (2004). Induction of repetitive embryogenesis from seed-derived protocorms of

Phalaenopsis amabilis var. formosa Shimadzu. In Vitro Cellular & Developmental Biology-Plant, 40(3),
290-293.

Chen, Y.C., Chang, C., Chang, W.C. (2000). A reliable protocol for plant regeneration from callus culture of
Phalaenopsis. In Vitro Cellular & Developmental Biology — Plant, 36, 290-293.

Chowdhery, H. J. (2001) Orchid diversity in north-east India. Journal of Orchid Society of India, 15, 1-17.

Chung, H. H., Cheng, J. T., Chang, W. C. (2007). Plant regeneration through direct somatic embryogenesis from
leaf explants of Dendrobium. Biologia Plantarum, 51(2), 346-350.
David, D., Jualang, A.G. Janna, O.A. (2008). Effect of NAA and BAP on protocorm proliferation of Borneo

Scented Orchid, Vanda helvola. Asian Pacific Journal Molecular Biology Biotechnology, 16(3), 221-224.

De, L.C. (2015). Commercial Orchids. Berlin: De  Gruyter Open. Available at:
http://www.degruyter.com/view/product/456245.
Dias, L.L.C., Santa-Catarina, C., Ribeiro, D.M., Barros, R.S., Floh, E.I.S., Otoni, W.C. (2009). Ethylene and

polyamine production patterns during in vitro shoot organogenesis of two passion fruit species as affected
by polyamines and their inhibitor. Plant Cell, Tissue and Organ Culture, 99, 199-208.

Dijk, E. (1988) Mykorrhizen der Orchideen. Il Die Pilze. Die Orchidee. 39, 116-20

Fitch, M.M. (1993). High frequency somatic embryogenesis and plant regeneration from papaya hypocotyl callus.
Plant Cell, Tissue and Organ Culture. 32, 205-212.

Gentile, A., Gutierrez, M.J., Martinez, J., Frattarelli, A., Nota, P., Caboni, E. (2014). Effect of metatopolin on

micropropagation and adventitious shoot regeneration in Prunus rootstocks. Plant Cell, Tissue and Organ
Culture, 118, 373-381.

Huana, L.V.T., Takamura, T., Tanaka, M. (2004). Callus formation and plant regeneration from callus through
somatic embryo structures in Cymbidium Orchid. Plant Science, 166(6), 1443-1449.

Kakouei, F., Salehi, H. (2015). Factors affecting in vitro propagation of Dracaena sanderiana Sander ex Mast.
cultivars. I1. MS salt strengths, subculturing times, rooting and acclimatization. Advances in Horticultural
Science, 29(4), 165-170.

Kobhsari, A., Chalavi, V., Akbarpour, V. (2020) Effect of explant types and growth regulators on callus induction

and secondary metabolites of chicory (Cichorium intybus L.). Journal of Plant Production Research, DOI:
10.22069/jopp.2020.15491.2390 (In Persian).

Lee, Y.I., Hsu, S.T., Yeung, E.C. (2013). Orchid protocorm- like bodies are somatic embryos. American Journal
of Botany, 100, 2121-2131.

Mamidala, P., Nanna, R.S. (2011). Effect of genotype, explant source and medium on in vitro regeneration of
tomato. International Journal of Genetics and Molecular Biology, 3(3), 45-50.

Meng, Y.Y., Song, S.J., Landrein, S. 2021. In vitro organogenesis and plant regeneration of Passiflora
xishuangbannaensis, a species with extremely small populations. Global Ecology and Conservation, 31,
e01836.

Moradi, S., Daylami, S.D., Arab, M., Vahdati, K. (2017). Direct somatic embryogenesis in Epipactis veratrifolia,
a temperate terrestrial orchid. The Journal of Horticultural Science and Biotechnology, 92(1), 88-97.

Naing, A.H., Chung, J.D., Lim, K.B. (2011). Plant regeneration through indirect somatic embryogenesis in

Coelogyne cristata Orchid. American Journal of Plant Sciences, 2, 262-267.
Nazemi Rafi, Z., Salehi, H. (2018). Factors affecting in vitro propagation of some genotypes of Himalayan cedar
[Cedrus deodara (Roxb. ex Lamb) G. Don.]. Advances in Horticultural Science, 32(4),479-486.
Ozarowski, M., Thiem, B., Gryszczynska, A., Budzianowski, J. (2013). Studies on in vitro seed germination and
plant regeneration from mature leaf, internodal and petiole explants of Passiflora caerulea L. 56th
Convention of the Polish Botanical Society, Interdisciplinary and Practical Significance of Botanical
Sciences. Olsztyn, Poland.

7Y

i) el g 5


https://civilica.com/doc/331730
http://www.degruyter.com/view/product/456245
https://www.researchgate.net/profile/Agnieszka-Gryszczynska
https://www.researchgate.net/scientific-contributions/Jaromir-Budzianowski-39397279
http://dx.doi.org/10.52547/flowerjournal.6.2.119
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.2.5.5
http://flowerjournal.ir/article-1-212-en.html

[ Downloaded from flowerjournal.ir on 2025-07-20 ]

[ DOR: 20.1001.1.26765993.1400.6.2.5.5 ]

[ DOI: 10.52547/flowerjourna .6.2.119 ]

Y- (N (VFer) s oblS 5 S

Pathak, P., Verma, S., Prakash, A., Mahant, K.C. (2017). Regeneration competence of an ornamentally important
epiphytic orchid, Rhynchostylis gigantean (Lindl.) Ridl. through leaf segments: a study in vitro. Journal
of the Orchid Society of India, 31, 97-101

Penggow, W., Chen, J. T., Chang, W.C. (2008). Influence of growth regulators on direct embryo formation from
leaf explants of Phalaenopsis Orchid. Acta Physiologiae Plantarum, 30, 507-512.

Pipino, L., Braglia, L., Giovannini, A., Fascella, G. (2010). In vitro regeneration and multiplication of Passiflora
hybrid “Guglielmo Betto”. In: Jain, S.M., Ochatt, S.J. (Eds.), Protocols for in Vitro propagation of
ornamental plants. Methods in molecular biology. Humana Press, New Jersey, 153-162.

Ragavendran, C. (2012). In vitro propagation of nodal and shoot tip explants of Passiflora foetida L. an exotic
medicinal plant. Asian Journal of Plant Science & Research, 2, 707-711.

Raza, G., Singh, M.B., Bhalla, P.L. (2017). In vitro plant regeneration from commercial cultivars of soybean.
BioMed Research International, ID 7379693, https://doi.org/10.1155/2017/7379693.

Rocha, D.l., Vieira, L.M., Tanaka, F.A.O., Silva, L.C., Otoni, W.C. (2012). Anatomical and ultrastructural
analyses of in vitro organogenesis from root explants of commercial passion fruit (Passiflora edulis Sims).
Plant Cell, Tissue and Organ Culture, 111, 69-78.

Roy, J., Banerjee, N. (2003). Induction of callus and plant regeneration from shoot tip explants of Dendrobium
fimbriatum Lindl. var. oculatum HKk.f. Scientia Horticulturae, 97(3), 333-340.

Sembi, J.K., Pathak, P., Verma, J. (2020). Regeneration competence of leaf explants in Cymbidium eburneum
Lindl. Journal of the Orchid Society of India, 34, 17-21.

Shekhawat, M.S., Kannan, N., Manokari, M., Ravindran, C. P. (2015). In vitro regeneration of shoots and ex vitro
rooting of an important medicinal plant Passiflora foetida L. through nodal segment cultures. Journal of
Genetic Engineering and Biotechnology, 13, 209-214.

Shylaraj, H.S., Deepthy, R., Korah, P.L. (2007). High Frequency Mericloning from Shake Cultures of Tropical
Orchids Dendrobium cv. Sonia. In: Keshavachandran, R., Nazeem, P.A., Girija, D., John, P.S., Peter, K.V.
(Eds.). Recent Trends in Horticultural Biotechnology. New Delhi: New India Publishing. 327-332.

Sidhu, S. (2010) In vitro micropropagation of medicinal plants by tissue culture. The Plymouth Student, 4(1), 432-
446.

Singh, M.K., Sherpa, A.R., Hallan, V., Zaidi, A.A. (2007). A potyvirus in Cymbidium spp. in Northern India.
Australasian Plant Disease Notes, 2(1), 11-13.

Slusarkiewicz-Jarzina, A., Ponitka, A., Kaczmarek, Z. (2005). Influence of cultivar, explant source and plant
growth regulator on callus induction and plant regeneration of Cannabis sativa (L.). Acta Biologica
Cracoviensia Series Botanica, 47(2), 145-151.

Solérzano-Cascante, P., Sanchez-Chiang, N., Jiménez, V.M. (2018). Explant type, culture system, 6-
Benzyladenine, Meta-Topolin and Encapsulation affect indirect somatic embryogenesis and regeneration
in Carica papaya (L.). Frontiers in Plant Science, 9, 1769.

Te-chato, S., Susanon, T., Sontikun, Y. (2006). Cultivar, explant type and culture medium influencing
embryogenesis and organogenegenesis in Anthurium spp. Songklanakarin. Journal of Science and
Technology, 28(4), 717-722.

Te-chato, S., Naksombut, S., Boonsiri, J. (2002). Effect of variety and explant on callus formation and
micropropagation of Anthurium. Songklanakarin Journal of Science and Technology, 24, 569-578.
Teixeira da Silva, J.A., Winarto, B. (2016). Somatic Embryogenesis in Two Orchid Genera (Cymbidium,
Dendrobium). Maria Antonietta Germana, M.A., Lambardi, M. (Eds.), In Vitro Embryogenesis in Higher
Plants, Methods in Molecular Biology, Vol. 1359, Springer Science+Business Media, New York. DOI

10.1007/978-1-4939-3061-6_18

Vale, E.M., Reis, R.S., Passamani, L.Z., Santa-Catarina, C., Silveira, V. (2018). Morphological analyses and
variation in carbohydrate content during the maturation of somatic embryos of Carica papaya. Physiology
and Molecular Biology of Plants, 24, 295-305.

Vieira, L.M., Rocha, D.l., Taquetti, M.F., da Silva, L. C., de Campos, J.M.S., Viccini, L.F., Otoni, W.C. (2014).
In vitro plant regeneration of Passiflora setacea DC (Passifloraceae): The influence of explant type, growth
regulators, and incubation conditions. In Vitro Cellular & Developmental Biology — Plant, 50, 738-745.

Wu, J.F., Chen, J.T., Chang, W.C. (2004). Effects of auxins and cytokinins on embryo formation from root-
derived callus of Oncidium ‘Gower Ramsey’. Plant Cell, Tissue and Organ Culture, 77(1), 107- 109.

Zheng, Y.X., Shen, B.N., Chen, C.C., Jan, F.J. (2010). Odontoglossum ring spot virus causing flower crinkle in
Phalaenopsis hybrids. European Journal of Plant Pathology, 128, 1-5.

\YY

i) el g 5


https://www.researchgate.net/profile/Luca-Braglia-3
https://www.researchgate.net/profile/Annalisa-Giovannini
https://www.researchgate.net/profile/Giancarlo-Fascella
https://doi.org/10.1155/2017/7379693
http://dx.doi.org/10.52547/flowerjournal.6.2.119
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.2.5.5
http://flowerjournal.ir/article-1-212-en.html

[ Downloaded from flowerjournal.ir on 2025-07-20 ]

[ DOR: 20.1001.1.26765993.1400.6.2.5.5 ]

[ DOI: 10.52547/flowerjourna .6.2.119 ]

Flower and Ornamental Plants (2021), 6(2): 119-132 Flower and Ornamental Plants

Research article
DOI: 10.52547/flowerjournal .6.2.119

Effects of genetic, explant type, plant growth regulator and culture medium
on in vitro regeneration of commercial Phalaenopsis orchid cultivars

Fatemeh Bidarnamani®?, Abdolrahman Rahimian Boogar®*, Seyed Najmmaddin Mortazavi'

1. Department of Horticultural Science, Faculty of Agriculture, University of Zanjan, Zanjan
2. Department of Agronomy and Plant Breeding, Institute of Agricultural Research, University of Zabol,
Zabol (Present address)

3. Department of Horticultural Science and Landscape Engineering, Faculty of Agriculture, University of
Zabol, Zabol
B4 a.rahimian@uoz.ac.ir
Received: 2021/10/28, Revised: 2021/11/24, Accepted: 2021/11/24

Abstract

The Phalaenopsis orchid is the most popular genus of Orchidaceae family with high marketability due
to its butterfly shape and attractive flowers. The aim of this study was to investigate the effects of
cultivar, explant type, plant growth regulators and culture medium on in vitro propagation of
Phalaenopsis orchid. Experiment was conducted using 4 combined treatments of benzyladenine (BA)
and indolebutyric acid (IBA) (BA 2 and 4 mg Lt with IBA 0.5 and 1 mg L), 2 culture media (MS and
Chen), 2 types of explants (leaf and stem), and 5 commercial cultivars of Phalaenopsis orchids. The
findings revealed that the studied factors had significant effects on leaf and root primordia initiation,
number of protocorms, and number of leaves and roots. Among the investigated cultivars, 2 cultivars:
Nottingham and Dubrovnik showed earlier leaf and root primordia initiation. Two treatments including
BA+IBA (2+0.5 mg L* and 2+1 mg L), and Chen culture medium showed faster primordia initiation
significantly different from the other treatments. Leaf explants produced more protocorm than stem
explants. The highest number of protocorms was belonged to Nottingham cultivar, and the treatment of
BA+IBA (2 to 1 mg L) on Chen culture medium. The number of leaves and roots of in vitro plantlets
were significantly affected by various factors so that, Dubrovnik had more leaves and the Nottingham
had more roots than the other cultivars. The highest number of leaves was observed in BA+IBA (2+0.5
mg L) treatment, while the highest number of roots was belonged to BA+IBA (2+1 mg L) treatment.
Comparing the media, Chen medium showed more positive effects on leaf and root number than MS
medium. The results of this study indicated that the success of regeneration of Phalaenopsis cultivars
in vitro is influenced by the characteristics of the cultivar, medium, and plant growth regulator
treatments. Nottingham cultivar and leaf explant showed better regeneration rates in vitro. Increasing
the concentration of BA from 2 to 4 mg L?, increased the time required for leaf and
root primordia initiation and prolonged the in vitro cultivation period.
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