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Abstract

Native to tropical Africa, the Calla lily (Zantedeschia spreng.) is a herbaceous, bulbous and beatiful flower.
The calla long flowering period have contributed to its considerable rise in popularity in the global market.
Besides problems related to Calla lily commercial exploitation have come to light as market demand for the
plant has grown. Zantedeschia was formerly propagated vegetatively through tuber division. Nonetheless, the
propagules frequently contain viral and bacterial species that infect the plants. These organisms are particularly
prevalent in Erwinia carotovora subsp. and E. chrysanthemi. The most effective method for quickly producing
a large number of pathogen-free plants is micropropagation. plant tissue culture is a technique that can be used
to generate entire plantlets from a cell, tissue or any other portion of the plant. In this review article, we are
going to briefly review the results of research conducted on Calla lily (Zantedeschia spreng.) tissue culture.
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Introduction

Typically, Calla lilies are propagated through tuber division and seed culture. This flower's seeds allow for sexual
reproduction, which takes two to three years and results in different offspring [13]. Thus, it is imperative to employ a
different, quick, and effective technique, like Calla lily in vitro culture [1]. In addition, Traditional Calla lily
propagation techniques don't give enough planting material since the plants are attacked by a variety of fungi, bacteria,
and viruses during the process, which results in a low output of flowers and rhizomes or occasionally kills the plant.
As a result, the only method that produces healthy, uniform seedlings and permits quick clonal replication is plant
tissue culture [6]. Micropropagation is an effective technique for producing uniform, healthy plants quickly. It is also
devoid of pests and illnesses [3]. Organogenesis or embryogenesis are the two methods used to produce plant
regeneration from in vitro culture. Tissue culture is used to produce plant materials free of recognized viruses and to
introduce novel cultivars. For the generation of tubers in Calla lilies, tissue culture-derived plant material is suggested
as an alternate source of planting material [6].

Large-scale plant cell production and high-yielding product extraction from cell cultures have emerged as highly
sought-after technologies. The development of this technology makes it more economical to produce materials in large
quantities at low cost. In tissue culture, three major types of plant growth regulators auxines, cytokinines, and
gibberellins—are employed. Only when one or more of these hormone classes are added to a medium can the growth
differentiations and organogenesis of tissues be accomplished [2].

Growth regulators such as BAP, IBA, and NAA have been discovered to be necessary for shoot multiplication, root
formation, and growth in the majority of cases. Due to their antimicrobial, antifungal, antioxidant, antihistaminic,
antialgal, antithrombotic, and anticoagulant properties, several Calla lily species are also utilized as herbal medicines.
The findings so indicate that more research and development are required to enhance this crop in order to create
superior varieties with yields that are commercially significant. The current review combines procedures and methods
for micropropagation to collect data, which is then given to researchers for more study and the production of both
quantity and quality planting material [6].
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An overview of Calla lily tissue culture studies:

Wau et al. [12] carried out the first investigation on Calla lily in vitro regeneration early in the 1990s. After ten days, a
callus formed on the white calla lily leaf that had been inoculated with extra auxin and cytokinin (NAA and KT) on
MS media. After then, buds appeared and after around three weeks, clusters of shoots sprouted. After reaching a length
of roughly 3 cm, the branches were moved to a rooting medium in order to aid in the growth of full plants. Figure 2
displays the most recent advancements in Calla lily in vitro tissue culture [9].

Many investigations for the organogenesis process have used Calla lily explants, including leaf, petiole, spathe, tuber,
and anther. According to these research, while all vegetative cells have the ability to regenerate entire plants, there
may be significant differences in the ease or difficulty of doing so.[9].

The direct organogenesis pathway of Calla lily induces clumps of buds primarily using 6-BA, TDZ and KT. An
experiment using three different types of PGRs (6-BA, TDZ, and KT) on tuber of colored Calla lily revealed that a
medium supplemented with 6-BA induced the highest adventitious bud proliferation rate [11].

In the experiment, sucrose 5.60 mg.I"t and 5 GA3 mg.I* had the most sprouts in MS culture medium. The shoot length
was observed in sucrose 3.45 mg.It and 10 GA3 mg.I"t. The maximum length and number of roots were found in MS
medium containing 13.51-56.56 mg.I"* sucrose [6]. According to the research results, the longest lateral branch was
observed at 50 and 25 uM concentrations of BAP. Rhizome was formed in 205 uM BA treatment and rooting was
observed in all treatments. Also, the longest roots were present at 10 and 5 uM BA [4]. In another experiment, the
seed embryos of Zantedeschia cv. "Liming" and "Black Magic" in culture media containing 0.5, 1, 1.5, 2 and 2.5 mg/I
6-BA, 0.1, 0.2,0.3, 0.4 and 0.5 mg/l NAA and 0, 0.05, 0.1, 0.2 and 0.4 CNTs were placed in all three stages of callus
induction, germination and rooting. For callus induction in 6-BA and 0.1 mg/l NAA and 0.1 mg/l NAA and
germination in 6-BA, 0.2 mg/l NAA and 1 mg/l CNTs and rooting in mg/l | 2 6-BA, 0.7 mg/l NAA and mg/l 2 CNTs
were the best [10].

The first haploid calla lilies were produced.
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Fig 2- research on calla lily in vitro tissue culture.
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As root initiation can only be stimulated by adding NAA to the rooting medium, studies have found that rooting can
also be promoted without adding hormones in the culture environment of 1/2 MS medium and 200 mg/L activated
carbon [5]. Numerous researchers have reported that NAA is the strongest auxin compared with others [7]. Several
studies on calla lilies have demonstrated that NAA exhibits a noticeable promoting effect on the rooting stage.
However, an increase in the concentration of NAA results in a lengthening of the rooting induction period [8]. For
this reason, the main objective of research on the initiation of roots is to determine the appropriate concentration of
NAA [9].

Conclusion

Zantedeschia species are the most popular plants in the cut flower industry due to their attractive flowers. Lack of
quality planting material is a fundamental problem in large- scale growth of Calla lily. The problems related to calla
lily commercial exploitation have come to light as market demand for the plant has grown. The majority of research
has been done on the Calla lily's indirect somatic embryogenesis route, looking at the impact of explants, plant growth
regulators (PGRs) and other relevant parameters on the efficiency of induction. Three different types of explants were
employed in the investigation of the Calla lily's embryogenic callus: leaves, tubers, and anther. Propagation through
tissue culture of this plant, especially regeneration through leaves and embryogenesis, needs more research.



/\1\4 " intemational Conference on 1] Hu‘d"ﬂ Wajb,
§ ) Agricultural Science, Environment ,
i j‘ Urban and Rural Development

o g1y

Event Place: Thilisi,Georgia . . . . . .
i o (gl 3 5 giiCons ) B gl J

PUBLISH IN JOURNALS ~———— 1Fe¥ olo wiawl 1A

References

[1] Chang, H.S., Chakrabarty, D., Hahn, E.J. and Paek, K.Y. 2003. Micropropagation of calla lily (Zantedeschia
albomaculata) via in vitro shoot tip proliferation. In Vitro Cellular and Developmental Biology. 39, 129-134.

[2] Dipak, K. and Soma, H. 2010. Plant Breeding Biometry Biotechnology. New Central Book Agency (P) Ltd.
London, Delhi Kolkata, 411 p.

[3] Hashemidehkordi, E., Mortazavi, S.N and Azadi, P. 2012. An Efficient in vitro Propagation Protocol of Pot Calla
lily (Zantedeschia spp cv. Orania and Sunclub) via Tuber Production. International Journal of Horticultural Science
and Technology. Vol. 8, No. 4, pp. 343-351.

[4] Kozak, D. and Stelmaszczuk, M. 2009. The effect of benzyladenine on shoot regeneration in vitro of Zantedeschia
aethiopica ‘Green Goddess’. Annals Universitat is Mariae curie Sktodowska Lublin — Polonia. 19(1), 15-18.

[5] Kulpa, D. 2016. Micropropagation of calla lily (Zantedeschia rehmannii). Folia Horticulturae, 28(2), 181-186.
https://doi.org/10.1515/fhort-2016-0021.

[6] Kumar, A. and Dogra, 1., 2020. In vitro micropagation of calla lily: An overview. nternational Journal of Pure and
Applied Bioscience, 8(2), 144-153.

[7] Lin, R., Wang, X. Q., Wang, R. Z. and Yao, J. 1989. Tissue culture and rapid propagation of Zantedeschia hybrid.
Guihaia, 9(2), 97-102.

[8] Luo, Z. Z., You, C. R., Zhang, H., Liu, D., Kong, Y. H. 2017. Optimization of adventitious bud proliferation and
regeneration system of different color calla lily. Jiangsu Agricultural Sciences, 45(11), 38-41. https://doi.org /10.
15889/j.issn.1002-1302.2017.11.010.

[9] Sun, X., Wang, X., Sharma Subedi, B., Jiang, Y., Wang, D., Gou, R., Zhang, G., Xu, W. and Wei, Z. 2023. Tissue
Culture of Calla Lily (Zantedeschia spreng.): An Updated Review on the Present Scenario and Future Prospects.
Phyton International Journal of Experimental Botany, vol.92, n0.8.10.32604/phyton.2023.029667.

[10] Sun, X., Wang, Y., Yang, T., Wang, X., Wang, H., Wang, D., Liu, H., Wang, X., Zhang, G. and Wei, Z. 2022.
Establishment of an efficient regeneration and Agrobacterium transformation system in mature embryos of calla
lily (Zantedeschia spp.). Volume 13. https://doi.org/ 10.3389/ fgene. 2022. 1085694.

[11] Wang, J. Z., Gao, W., Gao, X. H., Feng, Q., Sun, S. L. Zhang, M.Z. 2005. Tissue culture of coloured common
calla lily (Zantedeschia). Journal of Beijing University of Agriculture, 20(2), 10-13. https://doi.org/10.3969/j.issn.
1002-3186.2005.02.003

[12] Wu, N., Chen, W. M. (1985). Regenerated plants by tissue culture of calla lily. Journal of Plants, 4, 34

[13] Zhang, X., Wu, Q., Li, X., Zheng, S., Wang, S., Guo, L., Zhang, L. and Custers, J. 2011. Haploid plant production
in Zantedeschia aethiopica ‘Hong Gan’ using anther culture. Scientia Horticulturae. 129, 335-342.

14 th International Conference on Agricultural Science, Environment, Urban and Rural Development _


https://doi.org/10.1515/fhort-2016-0021
https://doi.org/
https://doi.org/%2010.3389/%20fgene.%202022.%201085694
https://doi.org/10.3969/j.issn

