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ABSTRACT

The Central Andes Mountains is a -radle reagion for domestication and
develovment of the cultivated votato {Solanum spp.), and manv Andean farm-
ers continue to produce landraces of native potatoes. This paper, based
on anthropoleaical and cthnobotan’cal resecarch in the central and southern
highlands of Peru, discusscs indigenous patterns of identirication, selec-
tion, maintonance and distribution of native Andean potato cultivars.

Andean farmers utilize a four-leveled systom of classification, integrating
wild, semi-domesticated, and Adomesticated species. The richest nomenclature
is associated with non-bitroer, table potatoes .  Based on morrholoaical char-
acteristics of the tuber, this nomenclature is consistent over large reaions.
Llectrophoretic analvsis, however, veveals that consistency in namina is
botanically accurate only within villaaes.

Reaular patterns of selection of native cultivars .cas observed and
appears to be a reoaular feature of native potato agriculturce. Farmers
maintain several 7ficlds which may vary from highly heterogcneous collec-
tions of natiwve corm plasm to relatively homodeneous plantings of native
or wmproved varieties. Generally, mixed plots are arown for hcouschold
consumbtion, while selected plavs are intended for wmavket or oxchange.
Reaular trade svstems distrionte navive varicos,es within localities and
over lardge r=dgions. Finally, farmer rationales for selection of native
varieties as’

s avainst improved onecs are discussed, and a model for the se-
lection process is presented.

RESUMEN

La regidn montahosa de los Andes Centrales es el centro de domestica-
cidén y desairollo de la papa cultivada (Sclanum spp.) v muchos agricultores
andinos alin siguen p.oduciendo nuevos cultivares de papas nativas. En este
articulo, wasado =n una investigacidn antrcpoldagica v etnobotanica llevada
a cabo en las montanas del centro v el sur del Peril, se discuten los patro-
nes nativos de identificacidn, scleccidn, mantenimiento v distribucidn de
los cultivares de paba andina. Los agricultores andinos utilizan un siste-
ma e clasificacidn =n cuatro niveles e integran especies de papas silves-
tres, semidomesticadas v domesticadas. La nomenclatura mas rica estd aso-
ciada con napas cultivadas no amaryas. Iksta nomenclatura, vasada en carac-
teres morfoldaicos del tubdrculo, es consistente dentro de yrandes regiones.
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Sin embargo, el andlisis electroforético indica que la consistencia en
las determinaciones es confiable sdlo dentro de aldeas.

Se observaron patrones regulares de seleccidn de variedades nativas
cultivadas y esto parece ser una caracteristica del cultivo de la papa
nativa. Los acricultores conservan varios campos que pueden variar amplia-
mente desde colecciones heverogéneas de germoplasma nativo hasta planta-
ciones relativamente homouéneas de variedades no sélo nativas sino también
mejoradas.  Generalwente las parcelas con mezclas de variedades son desti-
nadas al consumo domistico, y aquellas con variedades seleccionadas son
destinadas al mercado o a intercambio. Sistemas cotidianos de comerciali-
zacibdn distribuyen las variedades nativas dentro de las localidades vy en
regiones extensas.  Finalmente, en este articulo, se discuten los criterios
que usa ol aqricultor para scleccionar variedades nativas en vez de varie-
dades mejoradas, vy se presenta un modelo para el proceso de seleccién.
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INTRODUCTION

The invention and development of agriculture released tremendous
diversity among the species selected for domestication. This diversity
is still evident in the cradle areas of domestication, maintained as
ancestral varieties or landraces by traditional farmers. These centers of
diversity have been recognized as important since N. I. Vavilov's work fifty
years aqgo. Archacologically, thev are significant kecause of their associ-
ation with the origyins of agriculture and the resulting new wav of life for
human populations. Genctically, thev are important to geneticists and plant
breeders as sources of gorm plasm for the improvement of our modern crop
varieties and for back-up crop yenetic resources (Harlan, 1976a; 0Oldfield,
1979) . Morcover, they are arcas where ongolng crop evolution occurs in and
around fields. They can thus nrovide information as to the ancestry of
modern crop cultivars and cnable us to better understand the genetic archi-
tecture of our modern domesticates.

Although extensive jerm nlasm collecting, archacological and botanical
research have been undertaken in these arcas of crop evolution and croy
genetic diversity, our knowledace of the dynamics and systematics of tradi-
tional agriculture that supprorts this Aiversity remains rudimentary. Little
anthropological or othnobotanical investiagation has concerned itself directly
with how farmers in these areoas identify, select, maintain and distribute the
diversc genctic material of their crops. This lack of research contrasts
sharply wich recent advances in understanding the ovarall patterns of folk
plant classification (Ferlin, Brecedlove and Raven, 1974; Conklin, 1972;
Witkowski and Brown, 1274) and the wealth of material on the socioeconomic
dimensions of traditional auvriculture (o.q. Halwerin and Dow, 1977; Wharton,
1969) . The lack of detailed historical studies of dgenetic resources and
agriculturce in arcas of crop Jliversity hampers our ability to model the
dynamics of primitive sclection, but it does not preclude attempces to extra-
polate from synchronic analvsis.

There is mountina cvidence from virtually every center of crop genetic
diversity of the vulneraliility and loss of primitive germ plasm, a problem
popularly known as "genctic orosion,” the replacement of complex assembledges
of ancestral aenetic material by more uniform hybrid and high vielding
varieties {(e.q. Bckholm, 1973; Harlan, 1975%a; Frankel and Hawkes, 1975; Mvers,
1979; 0ldfield, 1979). By understanding the dynamics of the agricultural
systems being affected by aenetic erosion, we might gain a better idea of
how to cope with chese endanaored resources (Rrush, 1980) . Human cultural
diversity plays an cssential role in the continuing evolution of these val-
uable primitive crop genctic resources (Harlan, 1975a), ard the crop system
of agricultural pcoplce maintaining these resourcos provides an excellent
arena for interdisciplinary athnobotanical research. This article reports
some results of recent interdiszciplinary investigation by anthropoloaists,
botanists and geneticists of one such crop system, that of the potato in the
Peruvian Andes.



THE ANDEAN POTATO

Two lines of evidence, archaeological and aenetic, indicate potatoes
were first cultivated in the central Andes. Excavations in the central
highlands of Peru indicate the tuber may have been cultivated by 5,800 B.C.
(Pickersgill and Heiser, 19783: 821; McNeish, Patterson and Rrowman, 1975:
30) Engel (1970) suggests an cven ecarlier date of 8,000 -~ 10,000 years ago
for original domestication in the contral Andes. Other archacological
evidence for Andean domcestication includes the usce of potatoes as an cffiqgy
in prehispanic pottery (Towle, 1941) . Genetically, the richest gene pool
of potatoes, ostimated by eneticists and taxonomists at 2,000 to 3,00..
varieties, 1s found in the Andes.  Tho area thus revreseonts a conter of
domestication tor th. potate DyoVavilow's definition (Vaviles, 1926; Harlan
1971; Simmonds, 1970 .

Europeans recognized the importance of “he potato for Andean people
soon after the Spanish congquest (Hawkes, 167) . More recent students of
Andean society have not.orl tho relationship betweon types of potato pro-
duction and the expancion of Hrelistoric states in the area (Troll, 1958) .
There is a arowing literatar. cn soclo-economic asiects of notate produc-
tion and use in the Andes (e, nodl) o 00 particular importance are
recent and detailed studics o7 rotate sroduction svstems in the central
Peruvian aAndes (Franco and Horton, 1970)

The diversity <f andean altural foatares assocliated witn the potato
is especially cvident in th classitication, selection and distribution of
species and varietics, Yo oo s onmaeadd below., Very little ritual is asso-
clated with potatoes {(Murra, 15.0). - fatrly elaborate variety of storage
techniques and facilitics e nwsed, (Werae, 1977 . Durine storaqge, potatoes
are protected from worm intfestations by vlacing them on lavers of murna
(Minthostachvs

)

5P} . o native stratedgios ro control vest and vathoaen
infestation in the eultivatoed fiold were observed.  Pathoaens, cspecially
golden and cyst nematodes, are rodnced by a system of sactoral rallowing
widely practiced in the Andoo.  Under this svstem (Maver and Fonscca, 1979),
botatoes are cultivated Tor ~ne or two vears, followed by short rotations

of other tubers (e.q. Oualis tuborosa), arains (e.g. Chenopodium Quinoa)

and fallow. A period of six or seven Years elapses betw:en potato plantings.
Processing is confined to i frecze-drving of bitter species and wormy non-
bitter tubers, fermentation in running water (to vroduce tokosh or tongosh),
sun dryving, and very limited sroduction of starch (Werqe, 1979).

Cooking is almost always ddone by simple boiling or steaming, and skins
arc always removed hofors catine. A faverite variation in cooking is the

construction of sod and {icli<istone ovens (watia or pachamanca) for roasting
potatoes at harvest timo.

Crale poerperrs (Capsicum spp.) are the usual
conciment with steamed potateos, and special herbal concoctions, often
based on wakatav {(Tagetes minnta), arce served with the tubers. Although
nutritional data on subsistence level farmers in the Andean highlands is
inconclusive, little clinical ovidence euists to indicate problems of mal-
nutrition or protein defioncy in Andoan populations with a high dependency
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Fig. I. LOCATION OF AREAS OF POTATO CULTIVATION AND RESEARCH
SITES IN MANTARO VALLEY REGION.
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Schematic diagram of the folk taxonomy of potatoes among
(Mantaro region) of Peru.

Figure 2.
Huanca-Quechua speakers
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Fig. 4. DIAGRAM OF A FARMER'S FIELDS PLANTED IN SELECTED NATIVE

POTATO VARIETIES. Aymara,

Huancavelica Dept., altitude 4050 m.
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Fig. 5. DISTRIBUTION OF THE NAMED MORPHOTYPE "huayro" (S.x ckaucha)
IN PERU. (after Ochoa, 1975 b )
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cultivars grown on the local and regional level should be collected
before the irrevlaceable aaricultural heritage of Andean farmers and
the invaluable clonal richness of native potato varieties are lost
forever. Anv eofforts to preserve the diversity of native Andean
potatoes must taxke into account the need to retain the cultural prac-
tices whichn maintain these cultivars.
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Fig. 6. SUMMARY OF THE SELECTION AND MAINTENANCE OF POTATOES BY PERUVIAN

HIGHLAND PEASANTS.
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