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Besides oil quality, i.e. composition of the oil, the economic
output, i.e. seed and oil yield, has to be considered. It needs
to be finally competitive with that of other high yielding crops,
such as cereals or sug§fbeet. Opposite to various other "exotic"
oil-plants, sunflower (Helianthus annuus) can already be consi-
dered as a highly performing crop even for areas with moderate

climates in Europe.

Prospects for the future
Cell- and tissue culture

Further progress by breeding can certainly be achieved through
an application of tissue- and cell-culture and molecular techni-
qgues (11, Fig. 1). Tissue- and cell-culture techniques are alrea-
dy . supplementary aids. in plant genetiés and breeding; e.g, meri-

stem culture is now routinely used for virus elimination and

rapid propagation of agricultural species (like potato).
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WENZEL) .
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Fig. 2. Possibilities of inter-
specific hybridization in the

genus Helianthus (2,6).
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techniques (1,9; cf. Fig. 1}. For this procedure, protoplasts are

. treated with ‘special enzymes,- like: PEG (Polyethylenglycol);: or by
electroshock for attachment and finhally:fusion of the cells. A
successful fusion product:will 1nclude the entire. genetic: mate- .
rial of the fused.cells, i.e. parents (spe01es) s This" newly
formed hybrid.protoplast ("heterokaryon")., can be regeneratedatd
a. hybrid plant if plated on a suitable culture'mediumiand main-

ttaine&sunder~appropriate~growingwcqnditions.\w,.r;;Hﬁ
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- Another éossible;application of the fusion techniqué ‘i§ tha"
7P§9&qqtionfqﬁ new. "gytoplasmically male~sterile"”  (cm&) linés.
.Sihqg%theimxtoqhqqd;iancarrywtheugenetic information: .("mtDNA")
f‘fdgﬁ'cms""ﬁew plésma cbmbinations are.of partiéular interesti

"Fu51ons of, cytoplasm andi nucleus,. so called- cybrlds (:3) pxoved

“be’very ‘helpful: forinitialihybrid breeding: programmes, . g.“””

L in rapeseed.:
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plied sunflower breeding research, several requirements are given
already, like the basic transformation techniques (7,8,11).
Others have to be elaborated. However, this is expected to be
achievable in the (near) future.
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