

https://core.ac.uk/display/235692557?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

246

showed other abnormal developments. Morphological clas-
sification of this abnormalities was described previously
(GoEeBeL-TourAND et al. 1993). Disorganized cell prolif-
eration on their surface of cotyledons was also observed.
When solid culture was interrupted by a 3-4 weeks liquid
culture, normal shoot and root development occurred (Fig-
ure, b) and high percentage of embryos regenerated
plantlets (Table). These embryos contrary to germinated
on solid medium had two well developed cotyledons and
meristem.

Of the planted plantlets 80 % developed normal plants
with well-organized shoots and root systems. They did not
differ from conventionally propagated plants.

Table

Plant regeneration in different germination systems

Germination Total number  embryos developed
System of embryos to normal plantlets
solid medium 45 4
liquid medium 52 32

Discussion: Under conventional tissue culture condi-
tions, in many instances, development of grapevine em-
bryos was stopped in the heart-stage, and plantlets were
not formed. Daily subculturing of embryos in a fresh me-
dium was used successfully to obtain full embryo devel-
opment (Coutos-THEVENOT et al. 1992) but it was very time
consuming procedure. The removal of cotyledons of
Cabernet Sauvignon embryos (Mauro et al. 1986) increased
the regeneration rate, but this procedure was not easily
applicable for a large number of embryos. Dehydration of
mature, well developed grape embryos also increased plant
regeneration up to 34 % (Gray 1989). With our technique,
using V. riparia cv. Gloire de Montpellier, more than 60 %
of the embryos produced normal plantlets when a 3-4 weeks
liquid culture was included between culturing phases on
solid medium. Less than 10 % regeneration was obtained
when embryos were continuously cultured on a solid me-
dium. The role of subculture in liquid medium for improv-
ing regeneration was not clearly evident, but the liquid
culture apparently stimulated the embryos that had passed
through heart- and torpedo-stages to regenerate normal
plants at a significantly higher frequency. Presumably in-
hibitor compounds, extracellular macromolecules (CouTtos-
THEVENOT et al. 1992) and/or free polyamine (FAURE er al.
1991), that accumulated slowly in the solid medium,
blocked regeneration of normal plantlets. In liquid culture,
however those inhibitors possibly were diffused and elimi-
nated by weekly replacement of the medium. The fact that
the new embryo formation was slowed and arrested after
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2-3 generations indicated that long term embryogenic cul-
tures should be maintained in liquid culture.

The advantages of our method over the existing ones
are: (1) rapidity: in 5-6 months plants can be planted in
soil; (2) simplicity: no daily changes of the medium or
removal of cotyledons are necessary; (3) high rate of plant
regeneration.

Although plant regeneration via organogenesis from
leaves was reported from V. berlandieri x V. riparia hy-
brids (CLocG et al. 1990), to our knowledge, our paper is
the first report of somatic embryogenesis and in vitro plant
regeneration from V. riparia. This method, modified to-
ward more efficient secondary embryogenesis, may open
the way to propagate grapevine rootstocks in vitro in large
quantities. Further studies are needed to obtain somatic
embryos from other cultivars with this method. Of further
interest, we were able to obtain somatic embryos of a spe-
cies that does not have naturally zygotic embryos (GALET
1988).
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