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Fig. 1. Different stages of Venus plant micropropagation on MS medium: (a) Initial plant establishment;
(b) Plant maintenance conditions; (c) Plant responses to growth and contamination; (d) Examination of
morphological characteristics.
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Table 1. Variance analysis of morphological characteristics in Venus flytrap plant under different levels of
benzyl adenine.
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™ * and ** are non-significant, significant at 5% and 1% probability levels, respectively.
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Fig. 2. Growth of Venus plant on MS medium containing different levels of benzyladenine (A- BA 0.1
mgL!, B- BA 0.3 mgL!, C- BA 0.5 mgL ).
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Table 2. Mean comparisons of morphological traits Venus flytrap plant under different levels of benzyl

adenine.
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In each column, the numbers with the same letter are not significantly different from each other at the 5% level
in Duncan's multiple range test
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" * and ** are non-significant, significant at 5% and 1% probability levels, respectively.
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Figure 3. Effect of different levels of benzyl adenine on the content of photosynthetic pigments in Venus
flytrap plant under in vitro culture conditions. Means with the same letter are not significantly different
according to Duncan's multiple range test at 5% level

YOQ

54

W Ty M


http://dx.doi.org/10.61882/flowerjournal.9.2.251
https://flowerjournal.ir/article-1-306-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-02 ]

[ DOI: 10.61882/flowerjournal.9.2.251 ]

YEY-YOF (A (VP21 s OlalS 5 S

Jer Sl Gl b s sl s ) 53 p S e /) GBS 3 a5 sl o i pS Ry o
Jebs IS o o 4l Sas A555,8 Eal &S el sld 518 s S sdalie LS s5S Ol 3 2 sl
0 sl s o3l gl Cilis QLS (555 » asn 03 2sdgr S o LIS RalS 4 e &S S SS
Slyms Al o (2iS Lo 3 sl o e lledl Sl 5 sl Gl 45, (SISl S s VL Clale
Lol 5 e ARELST Ll s 53 olS s Jsb s el s 5 eslinal & L3S Ol O Kk cpl o aliSG
Dewir et al., 2016; Gentile et al., 2017; Martins et al., 2018; Rosa ) L 3i OLS (¢ 5w 33 5 Shas 5 dM| sl
(Jang <3l als @l 5 S b sl Lo cdale Il b it dm wsis olS g5y sy s (et al., 2018
S ol Bl S OLLS (6 s oSaws 53 SV s las Ol LAl ) (slse LialS IS 4k 4 et al., 2003)
Dakah ef al., ) Ll o 3L laes 53 a5 Col )bt S s o 4 SIS ol el il Sl Il )
(2014
S domsi
SO 5o chle g baglis js gl s U sl Je A rjfgl:.a SV chle sl ek b eyl
Shcils 4855008 5 Jb5 IS glams oS 5 sl ) sl (aliada) dons (alisk dwoys 2 53 p 8 s
e ke /T ke el Wl oS Oles ke 3 Yl 0Ly 4y s e i iy olS 3L iS5l G
s oS
mbe

AL-Bakkar, A. H. A.Q. (2022). Effect of benzyl adenine on the vegetative and root growth of seedlings of
Myrtus communis L.:A Review. British Journal of Global Ecology and Sustainable Development, 7, 19-27.

Aremu, A. O., Bairu, M. W., Sziicova, L., Finnie, J. F., Van Staden, J. (2012). The role of meta-topolins on the
photosynthetic pigment profiles and foliar structures of micropropagated 'Williams' bananas. Journal of
Plant Physiology, 169(15), 1530—1541. https://doi.org/10.1016/1.jplph.2012.06.006

Azizi, F., Samiei, L., Moghaddam, M. (2020). Assessment of the effect of plant growth regulators on

micropropagation of Senna (Cassia angustifolia Vahl.) medicinal plant. Iranian Journal of Rangelands and
Forests Plant Breeding and Genetic Research, 28(1), 79-90. doi: 10.22092/ijrfpbgr.2020.342212.1362. (In
Persian).

Bergman, C. M. (2017). The Vascular Flora of Lee County, Texas. Lundellia, 20(1), 60-114.
https://doi.org/10.25224/1097-993X-20.1.60

Carimi, F., Zottini, M., Formentin, E., Terzi, M., Lo Schiavo, F. (2003). Cytokinins: new apoptotic inducers in
plants. Planta, 216(3), 413-421. https://doi.org/10.1007/s00425-002-0862-x

Darwin, C., Darwin, F. (1888). Insectivorous plants. J. Murray. 378p. https://doi.org/10.2307/4447054

Dakah, A., Zaid, S., Suleiman, M., Abbas, S., Wink, M. (2014). In vitro propagation of the medicinal plant
Ziziphora tenuior L. and evaluation of its antioxidant activity. Saudi Journal of Biological Sciences, 21(4),
317-323.

Devi, S.P., Kumaria, S., Rao, S.R. Tandon, P. (2016). Carnivorous plants as a source of potent bioactive

compound: Naphthoquinones. Tropical Plant Biology, 9,267-279.


https://doi.org/10.1016/j.jplph.2012.06.006
https://doi.org/10.25224/1097-993X-20.1.60
https://doi.org/10.1007/s00425-002-0862-x
https://doi.org/10.2307/4447054
http://dx.doi.org/10.61882/flowerjournal.9.2.251
https://flowerjournal.ir/article-1-306-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-02 ]

[ DOI: 10.61882/flowerjournal.9.2.251 ]

YEY-YOF (A (VP21 s OlalS 5 S

Dewir, Y. H., Murthy, H. N., Ammar, M. H., Alghamdi, S. S., Al-Suhaibani, N. A., Alsadon, A. A., Pack, K. Y.
(2016). In vitro rooting of leguminous plants: Difficulties, alternatives, and strategies for improvement.
Horticulture, Environment, and Biotechnology, 57,311-322.

Dobranszki, J., Mendler-Drienyovszki, N. (2014). Cytokinin induced changes in the chlorophyll content and
fluorescence of in vitro apple leaves. Journal of Plant Physiology, 171(16), 1472-1478.
https://doi.org/https://doi.org/10.1016/].jplph.2014.06.015

Ellison, A. M., Gotelli, N. J. (2009). Energetics and the evolution of carnivorous plants—Darwin's ‘most

wonderful plants in the world’. Journal of Experimental Botany, 60(1), 19-42.
https://doi.org/10.1093/jxb/ern179

Garcia-Ramirez, Y. (2024). Morphological and physiological responses of proliferating shoots of bamboo to
cytokinin. Vegetos, 37(1), 6-15.

Gentile, A., Frattarelli, A., Nota, P., Condello, E., Caboni, E. (2017). The aromatic cytokinin meta-topolin

promotes in vitro propagation, shoot quality and micrografting in Corylus colurna L. Plant Cell, Tissue and
Organ Culture, 128, 693-703.

Horner, J. D., Hodcroft, E. B., Hale, A. M., Williams, D. A. (2014). Clonality, genetic variation, and the origin of
isolated western populations of the carnivorous plant, Sarracenia alatal. The Journal of the Torrey Botanical
Society, 141(4), 326-337.

Jang, G. W,, Kim, K. S., Park, R. D. (2003). Micropropagation of Venus fly trap by shoot culture. Plant Cell,
Tissue and Organ Culture, 72(1), 95-98. https://doi.org/10.1023/A:1021203811457

Kawiak, A., Krolicka, A., Lojkowska, E. (2003). Direct regeneration of Drosera from leaf explants and shoot
tips. Plant Cell, Tissue and Organ Culture, 75, 175-178.

Kudo, T., Kiba, T., Sakakibara, H. (2010). Metabolism and long-distance translocation of cytokinins. Journal of
Integrative Plant Biology, 52(1), 53-60.

Lichtenthaler, H. K. (1987). Chlorophylls and carotenoids: pigments of photosynthetic biomembranes. In
Methods in enzymology (Vol. 148, pp. 350-382). Elsevier.

Martins, J., Santos, E., Rodrigues, L., Gontijo, A., Falqueto, A. (2018). Effects of 6-benzylaminopurine on

photosystemll functionality and leaf anatomy of in vitro cultivated Aechmea blanchetiana. Biologia
Plantarum, 62, 793-800.

Mehbub, H., Akter, A., Akter, M. A., Mandal, M. S. H., Hoque, M. A., Tuleja, M., Mehraj, H. (2022). Tissue
culture in ornamentals: cultivation factors, propagation techniques, and its application. Plants, 11(23), 3208.
https://www.mdpi.com/2223-7747/11/23/3208

Mithéfer, A. (2022). Carnivorous plants and their biotic interactions. Journal of Plant Interactions, 17(1), 333—
343. https://doi.org/10.1080/17429145.2022.2038710

Norton, M. E., Boe, A. A. (1982). In vitro propagation of ornamental rosaceous plants. HortScience, 17(2), 190-
191. https://doi.org/10.21273/hortsci.17.2.190

Parliman, B. J., Evans, P. T., Rupert, E. A. (1982). Tissue culture of single rhizome explants of Dionaea

muscipula Ellis, the venus flytrap, for rapid asexual propagationl. Journal of the American Society for
Horticultural Science, 107(2), 305-310. https://doi.org/10.21273/JASHS.107.2.305

Pirooz, M., Amiri, H., Dostii, B. (2017). 'Callus induction and plant regeneration of Thymus daenensis Celak,
Journal of Medicinal and Aromatic Plants Research, 32(6), 958-967.
https://doi.org/10.22092/ijmapr.2017.109312. (In Persian).

Rosa, W. S., Martins, J. P. R., Rodrigues, E. S., de Almeida Rodrigues, L. C., Gontijo, A. B. P. L., Falqueto, A.

R. (2018). Photosynthetic apparatus performance in function of the cytokinins used during the in vitro



https://doi.org/https:/doi.org/10.1016/j.jplph.2014.06.015
https://doi.org/10.1093/jxb/ern179
https://doi.org/10.1093/jxb/ern179
https://www.mdpi.com/2223-7747/11/23/3208
https://doi.org/10.21273/hortsci.17.2.190
https://doi.org/10.21273/JASHS.107.2.305
https://doi.org/10.22092/ijmapr.2017.109312
http://dx.doi.org/10.61882/flowerjournal.9.2.251
https://flowerjournal.ir/article-1-306-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-02 ]

[ DOI: 10.61882/flowerjournal.9.2.251 ]

YEY-YOF (A (VP21 s OlalS 5 S

multiplication of Aechmea blanchetiana (Bromeliaceae). Plant Cell, Tissue and Organ Culture,133, 339-
350.

Sharifi, A., Keykha, F., Yazdi, M., Bagheri, A. (2017). Effect of cultivar and plant growth regulators on in vitro
regeneration of Lilium Spp. utilizing thin cell layer Explants. Journal Of Horticultural Science, 31(3), 555-
564. https://doi.org/10.22067/jhorts4.v31i3.55475. (In Persian).

Viswanath, M., Ravindra Kumar, K., Chetanchidambar, N., Mahesh, S. (2023). Regeneration mechanisms in

plant tissue culture. Journal of Pharmaceutical Innovation, 12,2948-2952.
Wijerathna-Yapa, Akila, and Jayeni Hiti-Bandaralage. (2023). Tissue Culture—A Sustainable Approach to
Explore Plant Stresses. Life, 13(3), 780. https://doi.org/10.3390/1ife 13030780



https://doi.org/10.22067/jhorts4.v31i3.55475
https://doi.org/10.3390/life13030780
http://dx.doi.org/10.61882/flowerjournal.9.2.251
https://flowerjournal.ir/article-1-306-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-02 ]

[ DOI: 10.61882/flowerjournal.9.2.251 ]

Flower and Ornamental Plants (2024), 9(2): 253-262
Research article

Flower and Crasmentsl Plants

Effects of different levels of benzyl adenine on in vitro regeneration and
growth of Venus flytrap (Dionaea muscipula Ellis.)

Manijhe Eslami, Mahnaz Karimi®, Hossein Moradi

Department of Horticultural Sciences, Faculty of Crop Sciences, Sari Agricultural Sciences and Natural
Resources University, Sari
Ed karimi@sanru.ac.ir
Received: 2024/05/19, Revised: 2024/10/05, Accepted: 2024/10/18

Abstract

The Venus flytrap (Dionaea muscipula Ellis.) is an endangered ornamental plant that has received
limited research on its micropropagation. Cytokinins are a group of plant growth hormones that
stimulate cell division, cell differentiation, stem initiation, and reproductive growth in many plants.
This study aimed to investigate the effect of different concentrations of benzyl adenine on the
regeneration and growth of Venus flytrap. An experiment was conducted as a completely randomized
design with 3 replications. Tissue-cultured plantlets that were propagated using the organ culture
method were selected and cultured in Murashige and Skoog medium with different concentrations of
benzyl adenine (0.1, 0.3, and 0.5 mgL™'). After 155 days, some morphological and biochemistry traits
such as the number of callus-derived embryos, number of leaves, number of roots, rooting percentage,
regeneration percentage, and photosynthetic pigments were investigated. Based on the results
obtained, the effect of different concentrations of benzyladenine on percentage of rooting, number of
roots, percentage of regeneration and number of leaves was significant. The highest percentage of
rooting with 97.99% was obtained at a concentration of 0.1 mgL"' benzyladenine. The highest
percentage of regeneration, number of roots and number of leaves were recorded at a concentration of
0.1 mgL™! benzyladenine. The effect of different concentrations of benzyladenine on total chlorophyll
and carotenoids was significant at the 5% level of probability. According to the results of the present
study, the concentration of 0.1 mgL'benzyladenine had a significant effect compared to two
concentrations of 0.3 and 0.5 mgL'on the percentage of regeneration, percentage of rooting, number
of roots, number of leaves, chlorophyll and carotenoid content. If the aim of tissue culture of Venus
flytrap is to produce a high number of embryogenic callus in a short period of time, a concentration of
0.3 mgL'will give the best results.

Keywords: Cytokinin, Tissue Culture, Chlorophyll, Ornamental plant.
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