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PHYTOPLASM AND VIRUSES: INFLUENCE ON THE PHENOTYPE OF
ORNAMENTALS IN RELATION TO THE EXPRESSION OF THEIR GENOTYPE

Phytoplasm

Varieties of Euphorbia fulgens are known for their cut-flower production (long,
unbranched shoots). About two years ago quite well-branching pot plant varieties were
developed by the (artificial) introduction of an endophyte (in this case a phytoplasm) into the
plant. To date three applications have been filed with the German Plant Varieties Office. As
far as is known the phytoplasm is incorporated in the phloem. It is assumed that the addition
of its DNA to the extra-chromosomal DNA of the host plant influences the phenotype of that
host, which in Euphorbia fulgens results in a branching of the plants (among other changes).
As long as the plants are propagated vegetatively the branching habit is preserved. Special
methods can be used to eliminate the phytoplasm from the plants. The branching is
presumably due to the production of benzyladenin.

In Euphorbia pulcherrima (Poinsettia) it is an open secret that some organism is
responsible for the branching of the plants, and is quite possible that many if not all protected
varieties contain the phytoplasm organism without the breeders’ rights grant authorities
having any knowledge of their presence. It is equally possible that phytoplasm is also present
in protected varieties belonging to other species.

Fundamental Questions

- Does phytoplasm belong to the vegetable kingdom or not?
- What is to be considered to be the genotype:

(a) Plant + phytoplasm?
(b) Plant?

Ad (a):

Phytoplasm adds DNA to the host plant. Is the total mass DNA to be considered the
genotype?

On this question the following has to be kept in mind:

—  the addition could be temporary (could be removed);

- the addition is artificial;

—  difference compared with genetic engineering;

—  the microorganism is a carrier only;

—  the addition of DNA is definitive: it is inserted and incorporated in the genome.



TC/34/7
page 3

Approaches From The Breeders’ Angle

—  The presence of the phytoplasm DNA changes the genotype of the host. In this
conception of the changed host as the genotype, the total genetic information (host +
phytoplasm) present in the organism is considered. The change in the genotype brings
about a change in the phenotype, which is the subject of the protection requirement.
According to this principle plant breeders’ rights could be granted for phytoplasm-
influenced varieties (example (a)).

—  The phenotype results from the interaction of two genotypes, namely the Euphorbia host
plant and the phytoplasm. As the phenotype of the plant is (partly) influenced by
another organism, the exercise of that influence requiring not only the DNA but also the
organism itself, and as the organism can be eliminated from the plant, the influenced
plant does not qualify for breeders’ rights (example (b)).

Viruses

Virus organisms do not form part of the genotype of the host, as their DNA is not
inserted or incorporated in the host’s DNA. A virus can shift the synthesizing activity of a
cell to the synthesis of virus particles at the expense of the synthesis of the host’s cell
components. The nucleic acid of the virus contains the information for its own structure and
also information for the shifting in cell activity. As the virus does not belong to or change the
genotype of the host but merely makes use of it, and because of its relatively easy removal (by
heat treatment), the expression of characteristics based solely on the influence of the virus
should not be taken into consideration for the grant of breeders’ rights. Consequently, the
identification material of all crops whose phenotype indicates a proneness to virus affection
should be compulsorily virus-free.
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