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Abstract Lisianthus (Eustoma grandiflorum
Grise.) with novel flower colour patterns have been
generated by genetic modification techniques that
alter flavonoid biosynthesis. As described previ-
ously, the level and pattern of pigmentation in pur-
ple-flowered lisianthus cultivars was altered by the
introduction of a lisianthus chalcone synthase (CHS)
c¢DNA in an antisense orientation. As the next step
towards commercial development of these new
cultivars, the consistency of altered flower patterns
in the progeny and the performance of these lines
under conditions resembling those used by commer-
cial lisianthus growers in New Zealand have now
been assessed. The introduced antisense CHS
transgene had no apparent effect on germination
rates or plant survival. Altered flower patterns ob-
served in the progeny correlated with the inheritance
ofthe transgenes, as measured by kanamycin resist-
ance and reduction in CHS expression. At least two
of the lines showed sufficient consistency in flower
pattern to warrant continued development. Addition-
ally, no transfer of the introduced DNA between
transgenic and neighbouring non-transformed
lisianthus was observed during this trial.
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INTRODUCTION

Colour is a key element in customer selection among
products in the market place, particularly for
ornamental crops. Genetic modification has the
potential to generate new cultivars with altered
flower colour or patterns which are outside the range
available through traditional breeding. Colour in
many flowers and fruit comes from the flavonoid
group of plant pigments (Fig. 1). The flavonoid
pathway is an excellent target for genetic modifi-
cation because of the extensive background studies
of its chemistry and genetics, and it has been
successfully modified in a number of ornamental
species (reviewed in Forkmann 1993; Elomaa &
Holton 1994; Holton & Cornish 1995; Davies &
Schwinn 1997).

Lisianthus (Eustoma grandiflorum Grise.), a gen-
tian native to the central and southern United States
(Shinners 1957), is available in a limited range of
flower colours including purple, white, pink, and
mauve. It is an increasingly popular cut flower and
novel cultivars are highly sought after. We have
successfully generated a variety of genetically modi-
fied lisianthus lines with altered flavonoid biosyn-
thesis (Davies et al. 1997; Schwinn et al. 1997;
Deroles et al. 1998). In one of these experiments, the
level and pattern of pigmentation in purple-flowered
lisianthus cultivars was altered by the introduction
of a lisianthus chalcone synthase (CHS) cDNA as
part of an antisense RNA construct (Deroles et al.
1998). CHS catalyses the formation of chalcones, the
initial intermediate used in the biosynthesis of all
flavonoids including the coloured anthocyanins (Fig.
1).

The next step towards commercial development
of new cultivars requires the selection of lines that
show stable inheritance of the new phenotype and
good plant performance. Previous studies indicate






