
 

New variety of paintbrush lily developed by a
novel plant tissue culture technique
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The steps involved in generating triploid and hexaploid plants by endosperm
culture. Credit: Arisa Nakano, Masahiro Mii, Yoichiro Hoshino
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Scientists at Hokkaido University and Chiba University have developed
simultaneous triploid and hexaploid varieties of Haemanthus albiflos by
the application of endosperm culture, thus extending the use of this
technique.

In plants, the number of chromosome sets in cells (ploidy) affects a large
number of desirable characteristics. In general, the greater the number of
chromosome sets, the more like the plant is to have larger flowers, larger
fruits, be more disease resistant, and so on. Hence, particularly in
agriculture and horticulture, the development of polyploid plants
continues to receive much attention.

Scientists from Hokkaido University and Chiba University have
successfully developed triploid (3 chromosome sets) and hexaploid (6
chromosome sets) plants of the ornamental plant Haemanthus albiflos,
via plant tissue culture (PTC) techniques. In addition to increasing the
ornamental value of this plant, this is one of the first studies that use
"endosperm culture"—an application of PTC techniques—for non-
cereal monocotyledonous plants. Their findings were published in the
journal Plant Cell, Tissue and Organ Culture.

Triploid plants are quite unique among polyploid plants. Their most
significant advantage is also their most significant disadvantage: due to
the odd number of chromosome sets, the fruits are seedless, which
boosts market value but also means that the plants can only be
propagated by cuttings, instead of seeds. This disadvantage can be
overcome by generating hexaploid plants from triploid plants.

Triploid plants are found naturally, albeit in very small numbers. They
can be produced by cross-breeding diploid (2 chromosome sets) and
tetraploid (4 chromosome sets) plants, or by PTC techniques. The
advantage of PTC over cross-breeding is that a wider variety of plants
can potentially be generated over a shorter period of time. Additionally,
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it is far easier to convert triploid plants to hexaploid plants by PTC
techniques.

The scientists isolated the endosperm of H. albiflos, a food reserve tissue
inside the seeds that is naturally triploid. The endosperm was grown into
a mass of cells called a callus using a PTC technique. A portion of this
tissue was then directly subjected to another PTC technique,
organogenesis, to generate triploid plantlets of H. albiflos. Another
portion of the callus was first treated with colchicine before
organogenesis. Colchicine is a chemical that causes a doubling of the
number of chromosome sets; thus, during organogenesis, hexaploid
plantlets are generated.

The scientists chose H. albiflos for two reasons: it is a monocotyledonous
plant (grass, cereal, and their close relatives), and it is an ornamental
plant. Historically, endosperm culture in monocots has focused on rice
and barley, with very few examples in other plants. By achieving their
goal, the scientists have not only extended the use of endosperm culture,
but they have also developed a valuable variety of the ornamental
paintbrush lily.

Yoichiro Hoshino is a Professor at the Field Science Center, Hokkaido
University. His research focuses on plant breeding of horticultural crops
by using biotechnology, and on analysis of the fertilization process in
higher plants. He is interested in utilization of plant genetic resources in
the Hokkaido area and in developing novel breeding methods.

  More information: Arisa Nakano et al. Simultaneous production of
triploid and hexaploid plants by endosperm culture with colchicine
treatment in diploid Haemanthus albiflos, Plant Cell, Tissue and Organ
Culture (PCTOC) (2020). DOI: 10.1007/s11240-020-01974-4
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