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The cytoplasm of plants contains genetic
information that is transmitted maternally.
All progeny from a single female plant will
share the same extra-chromosomal genes unless a mutation occurs. To date, the strawberry (Fragaria × ananassa Duch.) has not
been analyzed to show the cytoplasmic contribution of different maternal founding clones
to the gene pool of North American cultivars. This report summarizes the contribution played by the maternal founding clones
to the cytoplasm. of the present North American cultivars.
The 134 cultivars of known parentage released in North America between 1960 and
1987 were used as the database, and the pedigree tables assembled by Sjulin and Dale
(1987) were used as the basis for this study.
The cytoplasm of each cultivar was traced
by following pedigrees back to the original
maternal parent or the last clone of known
parentage.
Only 17 cytoplasm were identified in the
134 cultivars of known parentage (Table 1),
considerably fewer than the 53 founding
clones identified by Sjulin and Dale (1987).
Three of the cytoplasm were traced to their
native founding clones, while the others were
traced to old cultivars whose origins could
not be determined due to incomplete records.
Therefore, there are almost certainly even
fewer cytoplasm involved than 17. The exact number of founding cytoplasm could
probably be inferred from assays of the mitochondrial and chloroplast DNA.
Cultivars with a single cytoplasm were
sorted into 11 groups based on geographical
origin (Sjulin and Dale, 1987) to see if the
groups contained few or unique cytoplasm.
The contribution of the cytoplasm varied
among these groups. Those of ‘Missionary’
and ‘Hudson Bay’ are evenly distributed, each
in six of the 11 groups, whereas the cytoplasm of ‘Middlefield’ (13/18 in California

group), ‘Chesapeake’ (11/13 in southeastern
group), ‘Aberdeen’ (11/12 in northeastern
group), and ‘Marshall’ (nine/nine in northern
everbearing group), and F. virginiana ‘The
Native Iowa’ (six/seven in southeastern group)
are restricted mainly to one group.
The contribution of cytoplasmic genes to
the improvement of the strawberry has not
been investigated in detail. Only a few studies showing differences between reciprocal
crosses have been described (Barritt et al.,
1982; Sjulin et al., 1986). June yellows is
thought to be transmitted by cytoplasmic genes
(Scott and Lawrence, 1975), and susceptible
cultivars have included those with cytoplasm
from five founding clones.
Steps should be taken to introduce new
cytoplasm to avoid the increased risk of del-

eterious effects such as June yellows. With
so few cytoplasm present, cultivars of widely
differing germplasm may have identical cytoplasm. As the non-nuclear genes in the cytoplasm cannot be introduced by crossing, a
program to extend the cytoplasm base of the
crop should be considered.
Two strategies can and are being adopted
by North American strawberry breeding programs to increase cytoplasmic diversity. These
are to a) increase the number of cultivars
with known different cytoplasm that are used
as female parents, and b) introduce cytoplasm from wild Fragaria spp.
Probably the most promising of the two
strategies is to introduce cytoplasm from wild
Fragaria spp. Several collections of wild
species recently have been announced, both
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of F. chiloensis from California (Hancock
and Bringhurst, 1979), Washington and Oregon (Crock et al., 1982), and British Columbia (Daubeny and Frazer, 1987), and F.
virginiana from Minnesota (Stabler et al.,
1987) and Ontario (Dale, 1988). However,
about half the clones selected from these
programs will be unavailable as female parents because they are pollen parents only.
The two strategies mentioned should be
used to increase the cytoplasmic variation in
North American strawberries. This can be
achieved without diverting resources from
efforts to increase nuclear genetic diversity
by careful selection of female parents within
existing breeding programs. However, more
information is needed to determine the role
played by cytoplasmic variation in the development of new strawberry cultivars.

Corrigendum
• In the article “Influence of Endocarp
Thickness on Rose Achene Germination:
Genetic and Environmental Factors”, by
Serge Gudin, Laurence Arene, André Chav-

agnat, and Camille Bulard [HortScience
25(7):786-788, July 1990], the text and
numbers were not included on the x and y
axes of Figs. 1 and 2. The authors’ revised
figures are as follows:
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