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Summary

A joint Chilean, Italian, and United States potato (Solanum tuberosum) germplasm collecting
expedition was conducted in the Guaitecas and Chonos Archipelagos, south of Chiloe Island,
between March 4 - March 21, 1990. The expedition resulted in 30 collections of Solanum
tuberosum and 1 collection of Fragaria chiloensis L. Twenty-three of the potato collections
were along the salt-water-swept shores of the islands. These beach populations, unlike the
indigenous landraces in southern Chile, are self-perpetuating populations and,.provide useful
new germplasm for researchers interested in the origin of cultivated potatoes and in the origin
of Solanum tuberosum in Chile.

Introduction

Chiloe Island and the immediate islands to the south in the Ouaitecas and Chonos
Archipelagos have been considered as the center of origin of the potato (Solanum
tuberosum subspecies tuberosum), the strawberry (Fragaria chiloensis L.), and the
grass, Bromus mango Desv. (Vavilov, 1951). Solanum tuberosum is divided by some
authors (e.g., Hawkes, 1990; Ochoa, 1990) into two subspecies, subspecies andigena
and subspecies tuberosum. These subspecies are distinguished with difficulty by
overlapping character states of number of stems, angle of insertion of leaves, lateral
leaflet length/width ratio, day-length adaptation (Hawkes, 1990), nuclear-cytop-
lasmic interactions (Orun, 1990), and minor differences in chloroplast DNA (Hosaka
& Hanneman, 1988).

The origin of these subspecies and application of the names is subject to debate.
Solanum tuberosum subspecies andigena is endemic to the Andes mountains from
Venezuela south to Argentina, and subspecies tuberosum to Chiloe Island and the
immediately surrounding mainland and island areas. The application of taxonomic
names is determined by means of nomenclatural types, usually herbarium specimens.
A holotype is the 1 specimen used by the author of a name or designated by him as
the nomenclatural type. If a holotype was not designated or was later lost, a herba-
rium specimen or illustration called a lectotype can be selected from original material
to serve as the type specimen. Such is the case for subspecies tuberosum. Hawkes
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(1956) designated a lectotype specimen for subspecies tuberosum from a specimen in
Linnaeus's herbarium. This possibly originated from introductions into Europe in
the 1570's of subspecies andigena that evolved in the 200 years before collection of
the lectotype specimen into populations with long-day adaptation and change of
morphology to a type of subspecies tuberosum (Salaman, 1949; Hawkes & Fran-
cisco-O., 1992). The name, subspecies tuberosum, has been applied to this lectotype
specimen, modern derivitive long-day adapted cultivars, and indigenous plants from
southern Chile, while the name subspecies andigena has been applied to indigenous
Andean cultivars that remain adapted to short day lengths. Complicating these
problems of the application of names is that cultivars from North America and
Europe have incorporated germplasm, through breeding, from 15 of the over 200
tuber-bearing wild species estimated by Hawkes (1990) to be related to the potato
(Ross, 1986; Plaisted & Hoopes, 1989). An unanswered question is the origin of the
southern Chilean populations of subspecies tuberosum (i.e. endemic or introduced
from subspecies andigena or subspecies tuberosum; Spooner et aI., 1991).

Despite the controversy surrounding the origin of the first European potato, the
importance of indigenous Chilean varieties in potato improvement is well-docu-
mented. The indigenous Chilean varieties Rough Purple Chili, Daber, Villaroela,
and Chilote Indianer were important in early breeding programs and form the
pedigrees of the majority of the world's cultivars (Hougas & Ross, 1956; Plaisted &
Hoopes, 1989; Van Ratlef, 1933).

Both subspecies of Solanum tuberosum are considered by some (e.g. Hawkes,
1990) to be exclusively tetraploid (2n = 4x = 48). Other cultivated potatoes at
different ploidy levels (2x, 3x, 5x) are placed by some taxonomists (e.g. Hawkes,
1990';'Ochoa, 1990) in different species. Diploid and triploid cultivated potatoes have
been collected from Chiloe Island, however (Briicher, 1963, 1975; Sykin, 1971;
Contreras, 1987). Their relationship to S. tuberosum is unknown.

Early records of potatoes in Chile
The earliest putative potato fossil member of sect. Petota is from Chile, and is dated
as 13 000 years old, long before the probable origin of agriculture (Ugent et aI.,
1987). These authors identify this fossil as S. maglia (an extant species) but from
erroneous or unreliable data (Spooner et aI., 1991). The first historical account of
potatoes in Chile is that of DeCortes Hojea (1557). He observed potatoes cultivated
in 1557 by native peoples from Isla Ascension (at the northern end of the Guaitecas
Archipelago, see Fig. 1; also known as Isla Melinka). Pedro de Valdivia observed
potato cultivation in the Mapocho Valley (Santiago de Chile) in 1541(Medina, 1953).
Sir Francis Drake later made observations of potatoes in Chile, at Mocha Island (380
S) in 1578 (Drake, 1628). Charles Darwin collected watery purple tubers at Low Bay
on the south side of Guaiteca Island in 1845 (Darwin, 1889). Contreras (1987)
summarized prior collections to the Guaitecas and Chonos Archipelagos. Surviving
samples of these collections are maintained at the germplasm bank of the Univer-
sidad Austral de Chile in Valdivia.

Collectors, itinerary
The expedition participants consisted of the authors, three sailors, and two guides.
The Guaitecas and Chonos Archipelagos consist of hundreds of islands and thou-
sands of off-shore rocks. The guides were essential to lead us through the maze of
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interconnecting channels. They participated in the 1984expeditions to the Guaitecas
and Chonos Archipelagos (Contreras, 1987; Contreras et aI., 1986). Because they are
native hunters and fishermen with intimate knowledge of these islands, they were
able to lead us to the potato populations. Our expedition left Castro at southern
Chiloe Island and crossed the Gulf of Corcovado to Guaiteca Island for our first
stop, following the route shown in Fig. 1.

Collections
A total of 30 accessions was collected on this expedition (Table 1). Eleven of these
accessions were also collected on an expedition in 1984(Contreras et aI., 1986). More
complete locality data and details of the expedition are on file at the Universidad
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Fig. 1. Routes of the 1984 expedition (dotted lines) and the 1990 expedition (solid lines).
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