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Abstract

The embryogenic potential for six asparagus cultivars (Aspiring, Karapiro, Pacifica,
Turoa, Syn4, and UC157), and the genetic stability of the somatic embryogenic system
were investigated. Experiments 1 to 3 investigated the embryogenic potential of select
cultivars, whereas experiments 4 to 7 analysed the genetic stability of embryogenic cells
and plantlets. In experiment 8, morphological, anatomical, cytological and molecular

techniques were used to characterise different types of calli identified during the study.

For all cultivars, embryogenic callus was promoted on Murashige and Skoog (MS)
media containing 3% sucrose, 1% agar and one of the following plant growth regulator
(PGR) concentrations: 0.3, 1, 3, and 10 uM 2,4-D and 1.0 pM NAA/ 0.1 pM Kinetin.
Plant genotype, PGR concentration and length of time in culture significantly influenced
both the number of explants producing calli and the type of calli developing from

explants.

The following sequence was found to be most effective in producing complete plantlets
from embryogenic calli: callus induction (CI) on Murashige and Skoog (MS) media
containing 3% sucrose, 1% agar and either of 1.0, 3.0 and 10 pM 2,4-D, followed by
transfer onto liquid embryo induction media (EI) containing MS + 6% sucrose and finally
regeneration on regeneration media (Rg4) containing MS + 0.2 g/l glutamine + 3%
sucrose + 1% agar. Treatment of 'Pacifica’ globular embryos at -15 °C for 3 hr produced
the highest percent converted plantlets (34 and 26% for 6-month-old embryogenic calli

and 1 year-old embryogenic suspension cells respectively).

The number of in vitro-regenerated asparagus plantlets surviving acclimatisation was
increased by acclimatising plantlets with minicrowns that contain 2-5 storage roots, and

by removal of in vitro-formed cladophylls prior to acclimatisation.

Random amplified polymorphic DNA (RAPD) markers distinguished among asparagus

cultivars, and revealed differences within seed-raised commercial cultivars. The RAPD



il
technique also detected changes in genomic DNA structure induced during culture of
embryogenic cells. No change in genomic structure of plantlets regenerated from

somatic embryos was detected.

Cytological analysis, using chromosome counts and DNA content analysis, were used to
determine the genetic stability of embryogenic calli, suspension cells, and plantlets
regenerated through somatic embryogenesis. The basic chromosome number of 20 (2n =
20) remained unchanged for all samples. The DNA content of explants and plantlets
was similar, indicating that plantlets were diploid. The experiment was unable to detect
somaclonal variation, revealed by altered ploidy level indicating that cytological

analysis is not as sensitive as RAPD analysis for detecting somaclonal variation.

Extracellular protein profiles generated for embryogenic cells grown in suspension
culture were influenced by PGR concentration and length of time in culture, and were

therefore not suitable for monitoring somaclonal variation.

Overall, individual cultivars produced between 6 to 8 different calli types for all PGR
treatments. Plant genotype and PGR treatment influenced the phenotype of calli
developed for each cultivar. The results indicate that, for the six asparagus cultivars
investigated in this study, nodular calli or nodular mucilaginous calli have more
embryogenic potential than other calli types. These calli were also noted to produce
embryogenic cells in suspension, and could, therefore, be used to successfully inoculate

liquid cultures either for small or large-scale production of asparagus somatic embryos.
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