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Summary. A total of 25 potato isozymes were characterized by the numbers and relative mobilities of their
allozymes, the subunit number, the subcellular localization, and the patterns
of tissue expression.
Using
hierarchically
ordered phenotype arrays at 9 of these
isozymes, we were able to construct a dichotomous
classification
table for a total of 74 potato varieties,
including those of most agronomical interest in Europe
and North America.
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Introduction
Allozymes ( = allelic isozymes) have proven to be a very useful
tool in deciphering the evolutionary relationships within different groups of plant and animal organisms. As genetic
markers, they have been also successfully used for cultivar
identification in many food crops and related plants (Desborough and Peloquin 1968; Fedak 1974; Natarella and Sink
1975; Almgard and Clapham 1975, 1977; Wehner et al. 1976;
Wolfe 1976; Bassiri and Rouhani
1977; Valizadeh et al.
1977; Werner and Sink 1977; Kuhns and Fretz 1978; Santamour and Demuth 1980; Salinas et al. 1982).

In a previous paper (Martinez-Zapater
and Oliver
1984a) we reported the preliminary results obtained in
the isozyme identification
of potato cultivars (Solanum
tuberosum group Tuberosum).
We report here the
characterization
(number and relative mobilities of the
allozymes, subunit
number,
subcellular
localization,
and pattern of tissue expression) of a total of 25 potato
isozymes. The hierarchically
ordered phenotype arrays
at 9 of these isozymes allow us to construct a dichotomous classification
table for a total of 74 potato
VU

Materials and methods
A total of 74 potato varieties were analyzed (Table 3). Almost
30% of them were from more than one source (Estacibn de
Mejora de la Patata, Vitoria, Spain; Instituto National de
Semillas y Plantas de Vivero, Madrid, Spain; Government
Institute for Research on Varieties of Cultivated
Plants,
Wageningen, Holland; Potato Introduction Station, Madison,
Wisconsin, USA). The potato tubers were normally maintained in a lighted room to avoid sprouting, and put under
dark conditions when sprouts were required. Roots, leaves,
and flowers were obtained from tubers grown in pots or in
hydroponic culture with a standard nutritive solution.
Samples of different organs of the plant (central zone of
tuber, basis and tip of the sprout, leaf, root, petal, anther,
pollen grains, ovary, and calyx) were analyzed. Once the tissue
expression pattern of each isozyme was determined, we selected those isozymes expressed in the tuber and/or the sprout
for the program of varietal identification.
All but POX-F
selected isozymes were analyzed in the tuber. Both tuber and
sprout are the most easily available organs when varietal
identification studies are attempted. Special care was taken to
analyze the different organs in a similar developmental stage
in all the varieties.
In order to prevent browning, the enzyme extraction was
accomplished by crushing the plant material in a buffered
solution of several reducing agents at 1: 2 w/v (Valizadeh
1977). For PGD and PGM enzymes, glycerol (10%) was added
to the extraction buffer (Roose and Gottlieb 1980). The
enzyme extracts were adsorbed directly onto 3 x 8 mm paper
wicks (Whatman no. 3) and subjected to horizontal starch gel
electrophoresis,
with LiOH/Borate
(pH 8.1) electrode buffer
and Tris/Citrate (pH 8.3) gel buffer (Selander et al. 1971). For
PGD and MDH enzymes we added EDTA 0.4M to gel and
electrode buffers. Electrophoresis was carried out in 1.0 x 17.5
X20.0 cm gel trays at 200 V and 50 mA. Samples of cv.
‘D&&e were included in all the slab gels as internal markers to
determine the electrophoretic mobilities of the different allozyme bands.
Ten consistently storable enzymes were assayed: esterases
(EST) E.C. 3.1.1.1 using alfa-naphtyl acetate in a buffer of
PO,H,K 0.1 M (pH 6.5) and staining with Fast Blue RR;
alcohol dehydrogenase
(ADH) E.C. 1.1.1.1 (Pasteur 1973);
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