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Abstract
An improved protocol for efficient micropropagation was developed for azarole (Crataegus azarolus L.), a Mediterranean native 
species valuable for ornamental, fruit and medicinal purposes. Shoot cultures, established from axillary buds of adult tree, were 
multiplied on a modified LP medium supplied with 0.9, 1.8 or 3.6 µM BA, or CPPU. The highest axillary shoot multiplication was 
obtained on modified LP medium supplied with 1.8 µM BA. Concerning rooting, the highest percentage and number of roots was 
obtained with 19.6 µM IBA applied for 5 days or 392 µM IBA applied for 1 day. The subsequent transferring to a medium solidified 
with a mix of agar and vermiculite was retained for further improvement of the root system. 

Key words: BA, CPPU, Crataegus azarolus L., IBA, in vitro rooting, shoot proliferation, vermiculite

REFERENCES

Bellini E., Giordani E. (2000) Conservation of under-utilised fruit tree species in Europe. Acta Horticulturae, 522: 165-173.
Biasi R., Costa G., Giuliani R., Succi F., Sansavini S. (1992). Effects of CPPU on kiwifruit performance. Acta Horticulturae, 297: 

367-374. 
Bignami C., Kurzmann M. (2000). L’azzeruolo. L’informatore Agrario, 36: 57-61.
Caboni E., Biasi R., Delia G., Tonelli M. G. (2009). Effect of  CPPU on in vitro axillary shoot proliferation and adventitious leaf-

shoot regeneration of kiwifruit. Plant Biosystems (In press).
Caboni E., Tonelli M. G., Lauri P., D’Angeli S., Damiano C. (1999). In vitro shoot regeneration from leaves of wild pear. Plant 

Cell, Tissue and Organ Culture, 59: 1-7.
Castro M., Oyanedel E., Cautin V. (1995). In vitro shoot proliferation in avocado (Persea americana Mill.) induced by CPPU. 

Proceedings of the III World Avocado Congress: 223-226.
Damiano C., Arias Padró M. D., Giovinazzi J., Catenaro E., Frattarelli A. (2007). Experiences in establishment of temperate fruit 

plants. Acta Horticulturae, 748: 191-194.
Engelman F. (2004). Plant cryopreservation: progress and prospects. In Vitro Cellular and Development Biology-Plant, 40: 427-433.
George E. F. (1996). Plant Propagation by Tissue Culture, Part 2. In Practice. 2nd Ed., Exegetics Ltd., England, 799 pp. 
Jay-Allemand C., Capelli P., Cornu D. (1992). Root development of in vitro hybrid walnut micro-shoots in a vermiculite-containing 

gelrite medium. Scientia Horticulturae, 15: 335-342.
Kadota M., Niimi Y. (2003). Effects of cytokinin types and their concentrations on shoot proliferation and hyperhydricity in in vitro 

pear cultivar shoots. Plant Cell, Tissue and Organ Culture, 72: 261-265. 
Kolozsvari Nagy J., Sule S. (2006). Optimization of rooting of in vitro propagated Malus × domestica ‘Pinova’. Acta Horticulturae, 

725: 431-434.
Leite G. B., Finardi N., Fortes G. R. L. (2002). Use of vermiculite as a substrate and effect of light on in vitro rooting of pears, cv 

Bartlett and clone OH x F97. Ciência Agrotecnica, 26: 977-982.
Liu M. G., Isao O., Naotoshi H., Isao S. (1994). Effects of BA, TDZ and CPPU on formation of adventitious shoots from callus 

derived from apple cotyledon. Journal of the Japanese Society for Horticultural Science, 63: 505-514. 
Millan-Mendoza B., Graham J. (1999). Organogenesis and micropropagation in red raspberry using forchlorfenuron (CPPU). Journal 

of Horticultural Science and Biotechnology, 74: 219-223. 
Ohyama K., Oka S. (1982). Multiple shoot formation from mulberry hypocotyls by N-(-2chloro-4-pyridyl)-N’-phenylurea. In: Fu-

jiwara A. (Ed.). Proceedings of 5th International Congress of Plant Tissue and Cell Culture, Tokyo: 149.
Pierik R. L. M. (1988). In vitro culture of higher plants as a tool in the propagation of horticultural crops. Acta Horticulturae, 226: 25-40.
Quoirin M., Lepoivre P., Boxus P. H. (1977). Un premier bilan de 10 années de recherches sur les cultures de méristèmes et la mul-

tiplication in vitro de fruitiers ligneux. Compte Rendu des recherches 1976-1977. Station de cultures fruitières et maraîchères, 
Gembloux, Belgium: 93-117.

Read P. E., Yang G., Auko C. O. (1992). Effectiveness of thidiazuron and CPPU as cytokinin-like compounds. In Vitro, 28: 57.
Simmons A. E. (1972). Growing Unusual Fruit. Walker and Company, New York, 250 pp. 
Stern R. A., Ben-Arie R., Neria O., Flaishman M. (2003). CPPU and BA increase fruit size of ‘Royal Gala’ (Malus domestica) apple 

in a warm climate. Journal of Horticultural Science and Biotechnology, 78: 297-302.
Yu T. A., Yeh S. D., Cheng Y. H., Yang J. S. (2000). Efficient rooting for establishment of papaya plantlets by micropropagation. Plant 

Cell, Tissue and Organ Culture, 61: 29-35.


