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ABS TRACT 

The Central Andes Mountains is a cradle region for domestication and
 
development of the cultivated potato (Solanum spp.), and many Andean farm­
ers continue to produce landraces of native potatoes. This paper, based 
on ant]irotpoloqical and ethnobotanlcal research in the central and southern 
highlands of Peru, discusses indigenous patterns of identification, selec­
tion, maintenance and distribution of noti ve Andean In'tato cultivars. 
Andean farmers utilize a four-]evel]d system of classification, intenratinq 
wild, semi- omsticated, and domesticated species. The richest nomenclature 
is associated wi th non-bi rar, table potatnee,. Based on morphol ooical char­
acteristics of the tular, this nomenclature is consistent over large regions. 
Eiectrophorptic ana]\''ss, 'ow'.vqr, reveals that consistency in namino is 
botanically accuirate )nl within vil]aoin:s. 

of serctin Uo 
appears to be a .eula- foature f native potato agriculture. Farmers 
maintain sevoa] filds whi'h m-i v.y"' from highly heterogeneous collec­
tions of nativo. ,nm, plasm to i ivo,' homoueneous plantings of native 
or improved ,ar-iti-. Gnar ll', 

Regular jat!erns t native cultivars as observed and 

mixed plots are qrown for hcusehold 
consumption, while selected plrs are intended for market or exchange. 
Recular trade ;'yztnm di- tri ute ative vari:-,es within localities and 
over large reuinns. Fi nalily, farmer rat lona!: for selection of native 
varieties as auainst improved ones are jiscussei, and a model for the se­
lection process is presented. 

RES UMESN 

La regi6n montafiosa de los Andes Centrales es el centre de domestica­
ci6n y desairoilo do l.a papa cultivada (Solarium spp.) y muchos agricultores 
andinos aun siguen piduciendo nuevos cultivares de papas nativas. En este 
articulo, basado en una investigaci6n antropol6gica v etnobot~nica llevada 
a cabo on las montakas del centre v el sur del PerK, se discuten los patro­
nes natives de identi icaciOn, selecci n, mantenimiento y distribuci6n de 
los cultivares do p-apsa andina. Los aqri.cuiltores andinns utilizan un siste­
ma de clasi caciln en cuatro niveles e integran especies de papas silves­
tres, semidomesticadas v domesticadas. La nomencatura ma. rica esta aso­
ciada con papas cuitivadas no amarqas. Esta nomencatura, oasada en carac­
teres morfolocicos dei tuhrculo, es consistente dentro de irandes regiones. 

Asscciate P0-f.ssor, Dept. of Anthropo.lnay, College cf William and Mary, 
WiIliamshur, , Va. 2-1<i5; Graduate Student, School of Natural Resources, Univ. 
of Mi:hivian, Ann Arbor, Mich. 48109; Geneticist, International Potato Center 
Apartadn 5959, Lima, Peru. 



Sin embargo, el anklisis electrofor~tico indica que la consistencia en
 
las determinaciones es confiable s6lo dentro de aldeas.
 

Se observaron patrones reJquiares de se]occi6n 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 hecerogeneas do germoplasma nativo hasta planta­
clones relativamente homouneas de variedades no s6lo nativas sino tambi6n 
mejoradas. Generalmonte ias parcelas con mozclas de variedades son desti­
nadas al consumo Inmstico, y aquellas con variedades seleccionadas son 
destinadas al mercado o a intercambio. Sistemas cotidianos de comerciali­
zaci6n distribuven las variedades nativas dentro de las localidades y en 
regiones extensas. Finalmente, on esto articulo, se discuten los criterios 
que usa ol acricultor para seleccionar variedades nativas en vez de varie­
dades mejoradas, y so presenta un modelo para el proceso de selecci6n. 
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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 ago. Archaeologically, they are significant because of their associ­
ation with the origins of agriculture and the resulting new way of life for 
human populations. Genetically, they are important to geneticists and plant 
breeders as sources of geqrm plasm for the improvement of our modern crop 
varieties and for back-un crop: genetic resources (Harlan, 1976a; Oldfield, 
1979). Moreover, they are areas where ongoing crop evolution occurs in and 
around fields. They can thn .rovide 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 orm laasm collecting, archaeolocical and botanical 
research have been un rtakn in then, areas f crop evolution and cro­
genetic diversity, our knowlo c , of the dynamics and systematics of tradi­
tional agriculture that .ujuot this di',ryitv remains rudimentaryx'. Little 
anthropological or thnootanica] invest i oat ion has concernd itself directly 
with how farmers id n ct maintain and distribut:eidentify, select, the 
diverse genetic mat.ria] of their crops. Ibis lack of research contrasts 
sharply with recent advances. in understanding the overall patterns of folk 
plant classification (n r-in, rueliove and Raven, 1974; Conklin, 1972; 
Witkowski and Brown, 117R) and the wealth cf material on the socioeconomic 
dimensions of traditional a''icnItur- (e.g. Hial:erin and Dow, 1977; Wharton, 
1969). Hi-ie lack of detailed hsistorical studies of qenetic resources and 
agriculture in areas of crop diversity h-ampers our ability to model the 
dynamics of primitive selection, but it does not preclude attempcs to extra­
polate from synchronic analysis. 

There is mountinn uvidence from virtually every center of crop genetic 
diversity of the vulnurabiilitv and loss of primitive germ plasm, a problem 
popularly known as "genetic erosion," the replacement of complex assembledges 
of ancestral uenetic material by more uniform hybrid and high yielding 
varieties (e.s. ckholm, 197?; Harlan, 1975a; Frankel and Hawkes, 1975; Myers, 
1979; Oldfielc, 1979) . By unda-rstanding the dynamics of the agricultural 
systems being affected by ,unntic erosion, we might gain a better idea of 
how to cope with these endan or<i resources (Brush, 1980) . Human cultural 
diversity plays an essential role in the continuina evolution of these val-­
uable primitive crop genotic resources (Harlan, 1975a), and the crop system 
of agricultural people maintaining these resources provides an excellent 
arena for interdisciplinary ,thnobotanicai research. This article reports 
some results of recent interdisuiplinary investigation by anthropologlists, 
botanists and geneticists of one such crop system, that of the potato in the 
Peruvian Andes.
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THE ANDEAN POTATO
 

Two lines of evidence, archaeological and qenetic, 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, 
Iq73: 821; McNeish, Patterson and Browman, 1975:
 
30) Engel (1970) suqgests an even earlier date of 8,000 
- i0,00) years ago

for original domesticat:ion in th 
 central Andes. Other archaeological

evidence for Andeanndomcstici in includes the 
use of potatoes as an effigy

in prehispanic pottery 
 ow , 10<61) . ;,'netically, the richest gene pool

of potatoes, estimatrd bv 
 i,.. icist. and' ta xonomistE it 2,00n to 3,00,

varieties, is found in ti-
 ,nde.;. The area tom r.res.nt a center of 
domestication tor 
tiott b Vavi-,.'Wdfinition (Vavily, 1926; Harlan
 
1971; Simmnnd, 1' ").
 

Europeans r'coqniz. di- importance of "he potato for Anjoan pople
 
soon after the 
Sanis. P"nquest (HIawkes, 1 n7). More recent students of
 
Andean society hv: 
-tqi the rel ationship h twen types of notato pro­
duction and th, u-:a'' inn of ,oric
Iri :tato, in the area (Troll, 1958)
 
There is a urovwun l iritrvr K"&"-yOnomi( ii;cts of potate produc-
In 

tion and use in t, Andco (.,. ,, 
n. i.). a rti sular imp -rtance are
 
recent and ,etail.d stuas nf, 
 ,toA joduction systems.; in the central
 
Peruvian Andes ( erancn jfl , 1'7").
ard ta 


The diversity of,n 
 a] ' .nms a ;<-snciated with the potato

is espiecia.lly tvident in 
S !,sni ication, selectin and distribution of
 
species and varieti;, tn P 
 lw. Very little1 ritual in asso­
ciated with potatoes 
(Muro, ,n!) . A fairly laoratr. variuty of storage

techniques and faciLitin- ar. und, ( 
 a'e,1"77). Durinan oraa e., potatoes 
are protected from worni'n ,.tatins Ly .acin them -n layers of muna 
(Minthostdchvs sp.).).
 v" strategis to PontroI iest and 
,athouen 
infestation in 
th citIvatK 50d wiere obse-~rved. Pathoauns, especially
 
golden and cyst nomatois, ar reduced by, a 
 system of sect-ral fall.owing
wide ly practical in th, An, Under this system ( Mayer and Fonsica, 1979),
 
potatoes are cultivated 
fo- one or tw, y'-a, irllowed by short rotations 
of other tubers (e.g. Oxuali; tu nsoa), mrains (e.g. Chenoodium Quinoa)

and fallow. A <riod of 
six or :-e,:n years elapses between potato plantings.

Processing is confined tW t frz,-divinqI of bitter species and wormy non­
bitter tubers, fermentation in running: watem 
(to Iroduce tokosh or tongosh), 
sun drying, and very limited production o starch (Werge, 1979). 

Cooking is ilmost away'.'.. Ann by simple boilingi or steaming, and skins
 
are always removed he fore eatinw. 
 A favorite variation in cooking is the
 
construction of sod and 
fi-,--ntLne ovens (watia or pachamanca)for roasting
pota roes at harves t time . CIo j ors (Cansicum spp.) are the usual 
condiment with steamed }ota -e, and ar.c .al herbal concoctions, often 
based on wakatav (Tayntes minuta) , are vsr,d with the tubers. Although

nutritional data on SuW- t,-,I-nrlevel farmer; in the Andean highlands is 
inconclusive, littl- r]inioa] evidence'- xists to indicate problems of mal­
nutrition or protein jofin " 
in Andean populations with a high dependency
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on potatoes (Pic6n-Reategui, 1976). Thie basic clinary sandard~ for 
potatoes is,dry mtter~ content. High dry matter~ is esteemed ;,,aid such 
potato ~ae scribed as. '"machka" ~5in Quechua or "harino a"(for)i 
Spanish. A puzzling asp~ctof,- this 'pre ference -,i's! the, inverse;rltinhp 

beween dymatra-ndproteinicnet (Ga.,a' Hughes, -1970Y): Why should 
Speopl~e who :depend~sonpotatoes, 5a low protein food 'prefer-thos6.varietiesY 

'P 5~>ithat are lowest in>protein? ' 

jj. 
, 

'CLASSIFICATION OF CULTIVATED 5POTATOES 

Potatoes are included in the section Petota of the genus Solanum 
(Hawkes, 1978).1 That section includes 154 wild tuber bearing species,

9ofwhich are found 'in the Andes of Peru' and Bolia Hwe,17) 
Today, three different taxonomnic system are used by scientists working 
with' cultivated potatoes. The Dodds, system divides the cultivated potatoeU. 

?5 into three species (Dodds, 1962), and a Russian system recognizes 18 
cultivated potato species (Lechnovich, 1971). The third, and most~widely ' 
u'sed system, was devised by H-awkes and classifies eight cultivated species 
(Hawkes, 1978).~ All three systems divide' cultivated 'potatoes into four 
ploidy levels, ranging from diploid (2n=24) to pentaploid (2n=60). The 
Hawkes taxonomic system was utilized'in this research. 

j:-~ 

'P 

< 

' 

0y{ 

7: 

By far the most ubiquitous species in the Andes is the tetraploid 
Solanum tuberosum subsp. andigeina (Juz: et Buk.) Hawkes. Also commonly 
found are the diploids S. stenotonum Juz. et Buk., S. goniocalyx Juz. et 
Buk., and 'S. 'phureja Juz. et Buk., as well as the triploid S. x chaucha 
Juz. et Buk. Similarly widespread are the two frost-resi 'stant species 
generall~y grown at higher altitude s and processed by freeze-drying to 
remove glycoalkaloids. These two species are the triploid S. x juzepczukii, 
Buk. and the pentaploid S. x curtilobum''Juz. et Buk. Another diploid,' 
S. ajanhuiri' Juz. et Buk., is endemic to southern Peru and nortbern Bolivia. 

4 

5 '~ 

The origin of the potato grown .in Europe and North America, S. tuberosum 
subsp. tuberosum (Juz. et Buk.) Hawkes, has been the object of much debate 
(Hawkes, 1967; Salaxnan, 1949; Simmonds, 1976). The prevailing opinion holds 
that this subspecies,, adapted to long photoperiod, resulted from European 
selection of andigeria varieties brought to Europe following the Span'ish 
conquest of the Andes. Recent cytoplasmic r'esearch, however, suggest con­
firmation of an earlier theory that the progenitors of modern tuberosum 
varieties were5 from southerni Chile, on the Chiloe Archipelago (Grun, Ochoa 
and Capage, 19 77) . Genetic 'mat,-,rial f rom European-and 'North American tuberosum, 
varieties has been, introduced to the centralAndes by the diffusion of new 
varieties from national and international breeding programs. ~ v 

The diploid S. stenotonum is widely regarded as the most primitive of the ~ 

deriedhrogh arios pocesesincluding mutation, mitotic and meiotic 

polyploiLdization, 
appartht he 

intra and interploidy hypridization, and selection." It 
roessofpotato evolution,'through polyploid development '< 

5 
NT~'- 4 ' ' 5 ' .~~s4s 

' ',55W"I 
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from primi~tive ilis a been one of~inicreasin~g geei islaio o 
cultiv1ted from wild potatoes. There i~s evidence -hti variation ini the 
cultivated poate has, been i1ncreased by hybridization between, S. steotonu 
and~ some~wild potatoes (Hfawkes,, 1,62, duaman, 19,75) . At, the,;diploid',level, '~K 

'~ y~b~L~-~aionisfavored-by-a-mechanism-~of- Ise f 1no a-iblity- thY,. 
' tetrapioid leve , on the other hand,,hybridization in'nature is more diffi­~~cult because, f, their self-compatib'ility.? manobtd.
r&sroea 

"~~~K~jK selecttevl ~sac'f sgnirole~o 
gentis 


~e~i;~&tuber~dormancy in S. phureja,-frost resistdnce in S.1,aj.nhiuiri, S. ~x
 
sdi ctve lea~onall levels. Characteristics' 'uch a ako
 

Juzepczukii anid S. x curtiob]_ um, 'good palatability in S~. goniocalyx and
adaptation to long daylightdin subsp. tuberosum are examples. 

Botanically, only three out of the eight cultivated species, are iden­
tified by plant morphology without much difficiulty. In the rest of the 
cases, chromosome counts to determine ploidy level are necessary to arrive 
at certain species identification. ~,Below these levels, there are vast 
numbers of distinct coe, 'numbering in the thousands.' The International 
Potato Center has developed a set of 53 plant and tuber descriptors to
 
determine the identity of any single clone (IHuam~n, Williams, Salhuana,
 
and Vincent, 1977). As in~species identification, however, plant morpho-:

logical characteristics 
are often uncertain, and some chemotaxonomic' tech- -

V - niques such as electrophoresis are used to establish other identifying
criteria for clones; (Desborough and Peloquin, 1968; Stegemann and Loescheke,
1976). This process 1relies on -the fact that each individual potat~o clone 3 
has a unique combination of proteins which are separatedi'according to e16kj­

*trical charge and molecular weight.4
 

As with other crops in their~ cradle areas of domestication, potato 2variation in the Andes is expressed by the existence 'of numerous landraces
 
of native varieties. These are adapted to the conditions of traditional 

-agriculture 
 such as low soil fertility, low plant populations, and low yield 
(Harlan, 1975b) . Although variable, they are locally identified and named. 
In the case of the vegetatively 'propagated potato, landraces found within a 
single locality divide, into a number of discrete genotypes, or clones, which 
are individually named.
 

Native agriculture associated with., this diverse genetic material has 
three consequences: (a) the maintenance of numerous genotypes over space
and time, (b) the wide distribution of particu.lar genotypes, and (c) the' 
generation or amplification of new genotypes. In~order to understand 
these consequences, major cultural' patterns of traditional potato agricul­
ture in the Andes must be examined in relation to the genetic, diversity of 
tat crop. These patterns include the identific'ation and naming of vani 

aeties, the selection and planting patterns of different varieties," and the 
3exchange of varieties within and between localities. Another significant 

feature of native agricultu~re relevant-to genetic diversity of potatoes is
, 
the level of wild and weedy potatoes in and around fields ,'promoting the 
introgression of germ plasm from those sources into cul1tivated stocks 
(Ugent, 1968).
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Twpincipa'l types of ,studies have attemptedt documnsiyand'distribution hedvr-:­of 'native'potato cultivars: inPeru.Fisgr 
"PlahasI~bden collected for plant breed~ing since 1925, by. nme'rouas na­

*~jtin ord(,r -.to-,details more accurately ad-opeeseyt aitlfe
 
quanc istriutionof native,.cultivars, ethnobotanical
and 
 studies, ona

'much _smaller scale have been~ carrie out in Peru (Jcsn ,17) nd

4~'~ Mexico (Ugentf,1968).. There-remains, however, a~dearth of in~formation 
'~ '
 

~Yo~nering~th slecio' and planting patterns of trditi~ frmers ~ '
 

repnible for th~e frequency 'and 'is,,iLutin of cutias Tenmng,"
 
:~:~-~system of* Andean',farmers. for native potato Aarieties~ has been examined' by


~,several sch~ol'ars, 'Hawkes published ovr ,000 potato names from rt1' Anea

region (Hawkes, '1947)', 
anrd large individual collections from more' specific;i<X
~regions have been published (Vargas, 1949, 1956). 'LaBarre analyzed some ' l 

~ , 200' names 'from the Aymara 'around Lake Titicaca, noting the' taxonomic struc­
ture,,of this nomenclature (LaBarre, 1947). 

Our research attempts to relate botanical and cultural aspects of tra
 
ditional Andean agricultLure in a systematic fashion and~to address~ several 
 " ' ' 

issues not included in this earlier work. These'issues are: (a) the c'on­
sistency of the native'system of classification, (b) the spa,tial distri­
bution of names and types, (c) the relationship between farmer preference 
and the frequency of genotypes, and (d)' the agricultural regime' of sffll 

''" 

farmers~~~aple otaiinlvreisadt 
 e yrd n ihyedn
 

varieties. ' 

THE STUDY AR~EA AND SAMPLING 

Ancestral types of potatoes are grown throughout the Andes from Venezuela
 
to northern Chi le, with 'the greatest concentration of' diversity 'in the, central 
Andes obf south ern"!Peru and northern Bolivia. In the Peruvian Andes', whe~re" , 

this research took place, they are grown at elevations' between 3,000".and 
4,20 meers ang in most areas,Ths efectve ofpotato cultivation can, 

be subdivide'd commercial ' 2 .into 'three'zones:'(1) zoe oeo rm 
tive, ancestral classes of'non-bitter, potatoes, hand' (3) a ~zone ,of bitter', 
potatoes. 'Between 3,000 and 3,600 meters,' growing conditions are optlimal,
especially because lack of ~'In Imost major, valley systemsof frost. between ' 

these elevations," potat8 production is often'commerc ial, oriented to pro-'
.ducing,.marketable, edible' potatoes "and deed potat~oes withjmodern agricu'ltural 4 A>technology: the 'seof n insecticides, 'machinery 2hev 'chemiical'feriizr 

and'.mproved, high ielding varieties for seed'.' Even small 
scale,' subsisterce 

-. oriented potato production in~this zone relies pimarily on these imP]-ovedvarietcies (Franco and"Horton, 1979). Above 3,600,meters,~peasant,' subsistence.oriented 'farming., utilizingmore-traditional agricultu~ral technology and pri7
Smitive cultivars of" potato is 'found. This technology usually -inv'olves com - ,j
munal control' of agricultural lands, cooperative labor, a shortcultivation/ " 

'K"""i lo'ng-fallow cycle,.'the use of traditional Andean farm implements' such as'the " 

ciiayuitaclla (footplow), adalack of dependency onnonlocal 'in'puts~o
(X chemicalsand e'ry (Brush, 1977; Gade, 1975) This area divides into'"' 



tw zones. 'Betw~een 3,600 and ,0 eesnnbte oaosaepo 
duec adabove 3,900, meters bitter, fotestn poatoes are rw 

ndconverted~ into 
produce both t~ype~s 

chuio by freez-yng 
of~potatoes, as wed as 

so eh 
other Andean 

ld ints 
,an.- Europe-an crops. 

Twqo general studyy areas4 were chosen :for..research:_the Mantaro Valley"" ' <j.'C, 
~'wregioni aroIundrthe "citj ofjiuancayo in the central P'eruvian highlands and ,,,<1' 

the. Vlicanota va~lley~ region ,around ,the city
(Fi. ~1). In each' ara natural vegetation 

of CuqzcolisotenPr
zbones of the traditionaL potato 

Producing-a~reas were si{milar, varying between mois~t and wet tropical montane 
~z~-: forest. zones of the Hoidridge system (ONERN , 1976). This genreral. pattern 

of vegetation is fragmented according to local differenc~es in soils, expo­
sure,. slope and rainfall. Generally, 'as one moves westward'from the central 
M1antaro and Vilcanota Valleys, rainfall becomes less, decreasing to 600 mm, 
and frost occurs earlier, inMa or June, thanto the east. As one moves 

S eastward, ranalaverages~ 800-1,000 mm, and 
or August. Topsoils along the eastern slopes 

frost' usually occurs in July 
are considered more fertile. 

In both the Mantaro and Vilcanota areas, the greatest diversity of potatoes 
occurs along the eastern slopes, and potatoes lose predominance to cereals 
as one moves westward (Mayer, 1979). 

Within both Legions, certain areas have been heavily influenced by 
'' changes in the types of seed, technology and household economy occurring 

with the rise of commercial potato agriculture. These changes are espe-N 
cially evident close to the major urban centers, Huanc'ayo and Cuzco, and 
along major roads. The objective of this paper is to report on what appears 
to be 'traditional Andean patterns of identification, classification and - ~ 

'7distribution of primitive varieties in areas where subsistence production 
predominates. It is also concerned with the maintenance of native v!ar­
eties Fby farmers who have the option of switching to" improved varieties-' C:>, 

that have been' diffused during. .he past three decades. , 

In both the Mantaro and Vilcanota areas, villages were visited for the 
-. purposes of collecting potatoes and their associated nomenclature, observing 

and discussing farming methods app~lied to potato cultivation, and mapp-ing 
- fields for the distribution of genotypes. Information was collected to 

allow analysis of name and.varietal distri&'u~ion across five different ' 

social and spatial levels: field, househKild, village, microregion and '. 

region. Certain villages were sampled because they occupied different 
* points on the same seed distribution networks. In the Mantaro region (Fig. 

-1),collecting was done in 25 villages over an area of roughly 4,000 km2 

~Villages were sampled so that some were clustered into microregions' in, 
single river valleys'while others were widely dispersed i'n differ~ent eco-4 
logical -and linguistic areas. Two villages were selected for 4more inten­
sive research. Here collecting was done from a larger number (10-15) house­
holds,' visits were made throughout the research period (September~1977 
June 1978), and formal and informal interviews were conducted. 'In the' '' 

Vilcanota, area, collections -were made from four villages. Here fieldwork 
occurred in two periods, at planting and during the florescence of the 
potato fields (N~ovember and March). ,-- -' 
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Fig. I. 	 LOCATION OF AREAS OF POTATO CULTIVATION AND RESEARCH 

SITES IN MANTARO VALLEY REGION. 
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STuber, samples of niatlive cultivars were, treated ixn three fashions.~ 
Fisaclecino 8 t Iubers, from:.four villages and 029~farmers ,,;s ' 

pated; "sr~ecies and data on .,18 stem, flQwer and tuber characteristics 
Swere& rr!re o eemn genetic siia yor dissmlrt. nom~A'~~rdeirdeteilaine. simioarit 

__-ndinafrmsied-apig-atooma 'etind, tube 7 r 
anae-obecompared by over 00 cases. scntbr fo the test~~

'~'plot and alrg niumber, of tubers coll~ct~ed from fa irs uring i1aLves'.%'" %q'e,e described ~according to nine jtuber 'chAracteristics:, niistd agist 
Sa,, standard.' Third; tubers were grouped according to locals name,,,and tubers 

~ within grzoups were compared in two ways: by visu 1alsssen and byr elec­
",ltrophores is. About 700 samples, divided among 86 groups,,'were c'ompared by 

one or both of these' methods. Forty groups an~d 200 samnples were suabjected 
to vertical slab e1r'=ctrophoresis.. The tota~i sample contains 262 named 

*~ 

>' 

~'y~~: 

.varieties from the Mantaro rego and~ 45 from~the Vilcanota region.. 
From January through March, when potato fields were in florescence,

nineteen field: were :appe:,,:leven'in the Manta:o region and eight in 
theVicantaregion. Fields were chosen to reflect degrees of selection 

fro hihlyhetrogneost geeraly omoeneusplantings. Three dif­
ferent samplingv:strategies were employed:'(1) all plants', particularly. in 
smaller fields containing great variety and mixture of clones, (2) transects­
alternate rows, or every ,few rows, in the more homogeneous fields, and 
(3) quadrats, often combined with 'transects, especially,.in larger fields 
or groups of fields where varieties appeared to be clustered.' In all fields, 
native informants provided local names and other: information about 'the field. 

:For all' potato varieties encountered, the native name 'was noted, 'an'd plant
and tuber characteristics were recorded using the International Potato 
Center's 'descriptors...'' 

'< 

A~. FOLK TAXONOMIES OF CULTIVATED POTATOES 

The native classification of potatoes in highland Peru involves fLour 
levels arranged taxonomically,.'beginning at the folk generic level and 
descending to the sub-variety level (Fig. 2). The term papa is used J 
..universally for all 'tuber bearing Solanum species, although regio.a~l dia-" 
lects 'may use another term, as Qn the Mantaro region where akshu replaces 
papa. As a folk-genus, potatoes are distinguished from other -Andean tubers 
(e.g. Oxalis tuberosa and Ullucus tuberosa). Below this level, potatoes 
are grouped into four distinct* folk' speciesi, according to four criteria: 
(a)' cultivation, (b) edibility, (c)' processing, and (d) frost''resistance'..' 
In the Mantaro region' these four folk speIc ies are: 

' 

1. Akshu: cultivated non-bitter potatoes with little or no frost . 'K 
_ _ _ . ' '.. 

2. Shiri-a]kshu: 'cultivateld bitter potatoes which must be processed, 
iby freeze-drying to remove glcaklisbefore eating; 'frost 
resistant. '' 

3. Kurao-akshu: edib~le, semi-domesti'cated (uncultivated) potatoes 
found in mid-altitude maize fields, no processing required and 
not frost resistant. 

N A~i' N~>' 10 

v! ~ 



Figure 2. Schematic diagram of the folk taxonomy of potatoes among
 

Huanca-Quechua speakers (Mantaro region) of Peru. 

FOLK LEVEL TAXON
 

Genus Akshu
 

Species Akshu Shiri-Ab-shu Kurao-Akshu AtoqUpa-Akshu 

Variety A B C D E S S KI K2
 
etc. - 2 

Sub-variety A 1A 2A Sla Slb
 

etc.
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4 unedible, -wild potatoes someifrost resistant. 
Literally, 'fox's potato," pea to dunguishthem ir i 
cultivated tpott .-that are 'szometies:'f ed to dogs.' ' 

botai'nal species dvisons seariig ltubers .'.are .....mg S .l n 'u .pe ­
into .th6 .a.-akshu ncomprised.to .class;shiriakshuis of Ss., xlct6lokii 
and.S. curtilobun; and the other domes ate potato species.;grown "in" 

arIa eo ve ase'akshu.fi botanisi!ICal compoentsiiof thethe together 6G1i~i stdiiare -grouped Thei are.'clearly 
semi-domesticate kurao-akshu have not been established, but they may be 
an escaped S. tuberosum subsp. andigena.r,. 

Belowa the folk species level, the akshu andshiriakshu groups; divide
~~;";;' into locally named varieties, based on tuber characteristics. The former 

has up to"100 of'these named varieties in a single locality, while the 
latter generally has only four. These are distinguished according to tuber
 
skin color, meal color and consistency, tuber shape and configuration of
 
the eyes. Some plant features, such as flower and' stem' color are 'included 

Sthe naming system,but' thisbecame apparent is rare. During field mapping, however', itthat a numnber of 'clones'were widely recognized for their 
plant characteristics as wjel'l as for their'tubers. 

The 'primacy of tuber shapes and colors in the native classification 
is apparent in many names. Examples include calhuay ("weaver's' shuttle") 
fora :long flat variety, mishipasinghan ("cat's nose") for a'round, Com­
pressed. cultivar with shallow eyes concentrated in the center, luechipamundana
C.'Potato which makes. the young'bride weep") for. a knobby, convoluted variety­
turumangia ("rainbow") for a multicolored type, and chunchupafiahuin (."eyes
of a jungle person") for a dark-skinned potato with light colored eyes. 

The average farmer growing these varieties can name about 35 types ,'' . < 

a number which varies according to the experience and interest of the
individual. In a'single locality, 50-'
70 potato names 'may be found,.btt
 
perhaps 10-20% are synonyms. In gathering'potato nomenclature, some 
informants were obviously casual and carLeless in naming tubers, 'while others 
were meticulous' and conscientious. The latter were gnrlyal ovr
 
balize on the' characteristics of. atcua u eg neraly abl tholvr
 

sholdnotb'classed asa particular variety; This indicates the presence'

of implicit rules in 'the naming and classification of tulkers.. Rules were
 
also 6videnced when'a group of farmers was presented with a set of tubers 

S to name. Detailed and sometimes animated discussion took place concerning
4the tuber in question.' A name would be suggested and deatd 'n*ti
 

cannot be a huayru because it 'is too flat and not mealy'enough, perhaps it
 
is an'ichipsa." In some cases, a dozen names were suggested and rejected


Sby reference to numerous criteria.~ In others, a tuber was immediately.

recognized -and named without debate'. 

isThe fourth, and lowest, taxonomic level in the native classification
 

ithat of sub-variety. 'This is based on secondary tuber characteristics,':.' 
'principally variations in tuber color. Twnty percent of all varieties-have, 

12''
 



sib-vari-6tJd.e-"var-y n f rom'ot e6ight. Sub-varidts. are not as ~wiel>'Y 
ccogfnizdogreed pon' as the varietal denmiatin nd.my becnsd 

ered of minor importance in the_ Ioveral1',scheme. lIt'appears~to be qva 
'l 
ent to nativye recognition of,'polymorphism ;among cloelyelte tyP8
 

mng tea gIss of: fatrer
-c is'closely. related(­
...... cognition oTtL ic matt1ers as, sel-ntion u e
to thei on (RoscIh d 

Lloyde"98) Consisfecy namng system, terfor-is akey iSue.>gfre 
Iof system were found toab radom 'or highly capricious th relevance 

of'native~,_lepotion opredues for underseantdingthe botanicaalostrut re,
of Andean ~ptato agricuilture wouild b'e~in question. Our research shows, 'V 

however, that the naming system i not. random, especially on the local. 

A clear indicatio of the consistency of the naming .system basedis (, on 
visual assess dhtofthe similarity of tubers in like-named groups The 
results_of this comparison are reported in Table 1 alc.gwith results of 

comparisoi of tubers in the same_ groups. The figures' " 

this table report comparisons between, tubers accordingC-to three" spatial 
levels: those from the sam locality, those from different lucalities in 
a single microregioni (clustere'd according to geogr6 hic features such as 
a rivL-r /valley and those~from the enitire Maivtaro survey region (4,000,km2 ) 
Like-inamed tuibers from thejsame locality ,were judged to be visually similar 

- ' .V . ...........and electrophoretically identiciilat a high,rate., It seems probable, there­
fore, that potatoes given tesm naebfrmers in one v-2aeaecoe. 

re the same nae byefas o a s vleag ate clveThis probability, falls off sharply ~lclt.Eehowever, asoelae' 
at the microregional level,,most electrophoretic comparisons between like­
named tubers showed them to be dissimilar. The native 'classification, ­

however,' is consistent at"allithree spatial levels when judged by the cri­
teria of tuber similarity. Potato names are, 'thus,' meaningful both within :~ 

an.. village boundaries..beyond Andean 'farmers have a particular'type :of; 'Y.i 
tuber in, mind when, a name is given, and this association holds over alarge 

andgless Biologicllyths names are' generally meaningftii~within"a<-iill a,. 
an esso beyond. ' " -

Table 1. Percentages of visually similar and electrophoreticallyiden ical '
 

~~ '7. ~tubers in like-named grolups. ' '.­

~';,-~*I~ Spatial Level.' Visual ~Electrophoresis'" 

-'Comparisons 'Similarity' "' Comprisons Identity ­ 'A 

Locality-.:ir 7 'i1'W i, i( 372 !... '-I81.2E"-V iR ~i: iI i:231i; ! ' ' i% i !;ii ii! i:i;!i'ii75.8 ~'"ii! : .I
 
)iiiii~i!'il- i:il!!{:?:~ii-i-:i[ii'- !.!'i+]!11i!i]- - - - L i - - ii-- -- - i Iiili~i!ii%' -u11ii]'i)i'{;!:!- - i i!'. - !ii! ii[il, :ii Qi71i Q - - - - :i'iiililii 1' 1ii'i 

. . . . ..... .. . . . ! . . . . . . .. . .. . .i 
- - - ---- - - - - - - -'-

Microregion ' 512 71.7 185 40 .5 ~" )F i~ ii!) ] iI! . ' [: !.i: . :V " ,'3V i-'>y - >- . J ,¢ -- :;i i < ::yi :ii :. -.. i i ': ) 1 % i, i ''iI V= 

......! ,:=- =,; ; V ' ' i ,1 ! i . i i! -: , 1 .< 11 ,i i

Sp ,t a- :,, >V1s ' 967487 'j "'""i '-'" L-Region- eve !, ii]-3,694IRA' -i a 74 3iii i-l! i,''i:, 'k-VIiQ:i 

> 
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~Bevo'6dd fentfare aptudes in rnaming,--variaton, in, the native.'~
 
class.iciation ~may be linked-to thre6'facors. First is, the very~nature
 
r YTaxohisom t based'6n .4,mplicitand usually unexpressed ruleso
6Y~ ~ T 


expiacit oenes S e t'otato clones
at, h non the polymorphism .of p.atheSarVh0n * ni.9 6. olKb fhf cts different enir ment conditions onrthe development 

newWclones. iThis occurs within'cultivatednalodmesing fields, and te
 
presence-of wildspecies surro unding fields makes the ro
 
wild germ plasm into cultivated stocks ,ikely, especially at the 2x level.
 
A.are familiar with "ground keeper", orunciorivated, potatoes
 
in their fields. These are referred to askipa throughoutPer. Farmers
ffC s-Elly7,' _ In -p-sf cases, tee _r -n- -t,_r -b,-ri d_ '!-adubou Y,1y-om _ I ni~in pa' 6i-dy 7_, 

,are 
 generally unaware of the pbssi iilty of sexually,reproduced potatoes
 
developed from true botanica. seed and associate kipa with Iunharvesteds
 
tubers from previous plantings. Although no 'formal mechanism for the in­
corporation of new; clones into -the native system was evident, an informal
 
mechanism may exist. While mosdtcultivars seem to be namedaccordire to
 
relatively narrow, albeit implicit, rules, afew names are applied to tubers
 
of dubioussimilarity. In some cases, thes names appeared almost to con­
stitute residual catoeories. and unusual. clones might easil1y be'clas­"New 


sifi~'d under these names., Many of -hese names were applied to -diploi( and
 
triploid tubers; the forme likely 'to hybridize with wild germ plasim a~nd
 
the latter products of hybridization betweeni diploids and tetraploids..
 

The relevance -of-the native practice of namiing potato varieties to
 
'th'e botariicaL structure of Andean 'potatoes is indicated in two wayz,. First, 

there are -indicatio~ns of a close relationship between tuber morphology- and­
genotypiidentity in this and other research (Jackson, 1977). Therefore,
 
a naming an selection system based or,ctuber morpholo suc as te xtreT
 
Anddanclassification of potatoes, should have definite -biological implica­
tio f.Second, ethnographic ithformation indicates that potatoes are usually
-

according tonative 

between:familius was commnonly- referred to fi terms of, specific locally
 
named varieties. -Farmers in-one village~generally kn~ow which households 

patdistributed name. Exchange of potatoes 

,-',:.., EC IO ,ND E A C O .AN,N-- V A I T E o' ... .. . .::
havte cer~tain named varieties -and tI~eir particuilar agronomic, culinary and 
perhaps commercial characteristics. Wen-~ase abu apricduldr baetyun

farmers often reported that they did no hav i u tha it col befon
 
as~ such in such 1)ouseh6 'd and where -it was cultivated. - Furthermoru, it was
 
--epord-that-traders a i-farmers from -other villages, sometimes distant,

often request~particularnamed 
-attached 
 to certain-varieties. .--- -- -.-

-SELECTION 
 AND MAINTENANCE'OF NATIVE IARIETIES '--­

-As Harlan (19 75b) points out., lan-irace'of traditional crops are prod­
uicts of human selection for such charact~eristics as colrflavor,,texture,
 

andstoagequality.,- The importance of these characteristics to'Andean
 
potato farmers is indicated in their-naming system for potatoes. Selection
 
may be observed in the,'planting patterns of potato fields and in, the spatial 

distribution of particular vaite wti reaaion' Although' studies of, 4

native potato fields -in:Peru -(Jackson, 1975) and Mexico (Ugent, 1968) have 

.- ­

-
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~'Ademonstrated. field; heterogeneity,,our,. rsearch. indicates'thselthe, i?21J Aio~n'1ca4e
of'a'esrl varieties,'is,'more complex than previouisly thought <We found' 
fields or-ailtypes of,potato to be generally orderly. Rows'were: wellkept,~ "' 

q~iwith .relatively, .few weeds~ and ~little~ evide'nce of.-wild'.species within~ fields. 
aipec es were some timesconmont
seed...
regin, . -rs'were'usuallyplanted individually., i 'Cuizco h~1!e
 

het rogeneous~ fields were planted in clumps containing' 3-75 seed tubers .j 
Selection involves planting some fields with relivly homoune se 
,of prferred~ varzieti'es, ;as well 'as the'matenace of h~terogeneity ,,inothers. 

Three'types of selectioni of potatoes by Andean farmers may be observed. 
First, on the level of folk species, non-bitter potatoes (papa 6r akshu in 
the native nomeinclature) are grown separately. from bitter potatoes (luki,,in 
southern Peru, shi25i iii central region). 'In some fields arounid Cuzco,,,thiese: 
varieties were interplanted, but'this wasrrnever observed in the Mantaro'' 
region. Second, withi, Lthe non-bitter group, certain preferred varieties 
are selected and grown in uniform'p Iantings, apart from the het xogeneous 

collections in other fields. Third, high yielding varieties 'originating 
from breeding stations are often grown separately from native varieties. 
Selection may be observed in fields, in the terminol6gy for fields,, i, the 'W 
technology applied to different fields,~ arid in the farmer's objective in: 
planting different fields. n 

<Within thenative variety class ofpotato, selection of non-bitter
 
~potatoes establishes two kinds'6of fields. The first are fields where 
varieties ar mixed and randomly planted.1 In the central highlands, such 

y fields are referred to as chacra. ;Throughout Peru, this~is the most common 
kind of potato field. ~seed for this kind of field is selected for seed 
qudlity and size rather than 'for variety.' The risult is varietal hetero­
geneity within' the field. Figure 3 depicts a field of this kind in the 
.village of Umasbamba, north'of Cuzco.' This field was planted by an officer 
from the local religious hierarchy, its harvest intendd for a 'fiesta. 

.Forty-six n med varieties were randomly plantedin the field, with 2or 3 
cl fequently growing froma sutraditional 

'planting 
 pro'ceduire (tikpa.), seed tubers were dropped into a hol'ejopened in~
 
untillkd soil 'by the. footplow. As' many 'as five' sma~ll tu~bers may be drope
 

.into a single hole.After six weeks, theesod around each clump is 
jturned 'over and mounided against the plants and later worked withy a short 
handled hoe. These fields are customiarily planted in freshly fallowed land, 
using animal,,dung as fertilizer. The'objective for planting heterogeneous 
~f id&sis iost invariably lfor home consupin Th ixue fcoos 
texture6s, shiapes,~ and' flavors enchne adeinwchany meals consist, 

I 'Iof potatoesfgarnished with a hot pepper~sauce..'These varie'ties are also 
considered to retain palatability and viability as seed over many months 

of storage.I II 

~L< ~ Besides, these-heterogeneous collectLions of native-varieties, it i5 I 

common for farmers throughout the Andes to select and maintain more uni formI 
plantings of native potatoes. Selectii of this type is done by farmers, 

whomaretnative cultivars or who are involved in,-eed distribution.ntck 



Fig. 3. TRANSECT. OF.NATIVE VARIlETIES OF POTATO IN FIELD NEAR 

7~CHINCHERO,, Cuzco' Dept., a-'lt. 3820,m. ~ ' 
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o-native Seiectionis tvarieties.by seed quality and'by variencdy bI 
psuallyou urs'atharvest wren seed tubers of drn t aeies 'are :i 

:sorted nd storedinseparate mounds Selar tin may also occur at planting ! ,
 
,: timewhen seed tubers are desprouted. Selection of these preferred vari-'.,


~etisrltest t6heir derandinmarkets and trade'networks _________b'rs7 taZht- ---- Y &no 
d "cin t ifrs- ubrf-y, qua and

special aro Iic~qualities such as 'frost "or late blightPhytophthora "2 
infestar's) resistance. The deelopment of roads, markets and urban centers 
in the Andean highlands encourages' small farmers to market at'least some 
of their crop. The demand for native p'otato varieties is eviden ceduby thed 
fact that ,they bring a substantially higher price than the improved, high 
yielding one's'. Selection of these preferred native varie4ties depends also - i : . 
on'their demand in seed distribution networks which antedate more recent 
market development. These networks exist because of the fact that some 
potato producing areas regularly lose seed to frost, drought and late blight.
Seed producing areas onthe wetter and relatively frostsfree easternslop 
of the Andes export seed tubers westward to communitiessbord n sgl peshigh 
cold -and dry plateaus of the western ranges. Traditional seed distribution, 
1i. -zvng yearly treks of up to 50 km to seed producing areas,.is being 

supplanted by trucks and centralized markets, 'but seed still mobves over the 
same range. The distribution of preferred seed by regular networks has 

j produced a number (5-6 'per region) of. cosmopolitan varieties, clones grown
by virtually every household and uniformly named over 'several'thousand 
square kilometers. Recent work by Ochoa (Ochoa, 1975b) and Jackson (Jackson 
19 77)' indicates that certain varieties are 'distributed-throucnout Peru and 
are' like-named in widely dispersed'geographic and inguistic areas. These 
varieties are often selected and grown' separately, as demnstrated in Figure 
4, depicting the fields of a farmer in the hamlet of Aymara, Huancavelica 
Department. This farmer sells potatoes to seed suppliers dec'1ing with farmers
 
fr~om the dhongos Alto area,' 30 km 'to the west. As the map of~fields sur­

*rounding this' farmer's house shows, he practices a high degree of selection 
'in the four fields below his house. Field 1 conta!' s' sections of 90% 

Murunki (subsp. andigena)' separated by a thin' corridor of 44% Mariva 
(tiberosum x andigena and 22% Duraznillo (s' sp andige'na . 'Murunki is a 
highly cosmopolitan clone in the Mantaro region;''Duraznillo is less su; and 
Mariva is a' hybrid 'improved variety 'found frequently in ''urbani'miarkets. Field 
2 is planted with 80% Pjuya (S. phureja) which the'farner reported to be 
particulari'Iytolerant of frosts. Pujuya is common in the inventories of' 
farmers' in the Chongos Alto 'area'wh'o r~port receiving seed from the Aymara 
area. Field 3 is'planted in'bitter shini potatoes (S.~x'curtilobuml,2ind S. 
juzepczukii),for making chuflo. One half of Field 4 consists of 90% Yana 

huancuy (subsp. andigena), while the other half consists of 90% Yana shuitu 
(subsp. andigena), both highly prized native varieties in the Hancayo.>''""" 

makt' hsfarmer'nmaintains two ohrfedremnove, from his house, ''* ' 

in'this way. He' is, however, atypical in not~maintainiga heterogeneous 
chacra field. 

The effectiveness of,,eed networks~ can be seen in.Figure 5, a map of' 
the dispersion of a sini'e morphotype with 'the 'same name lpver a wide area. 
in the Peruvian Andes. The potato shown here~is the huayro',,:a'culinary, 
favorite in great demand in subsistence and commercial~agriculture. Thee-.; J"' 

17,' ' "" 
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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 chaucho) 

IN PERU. (after Ochoa, 1975 b ) 
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Adisribution shown. here is by morphotype and name (Ochoa, 1975b ),. The 
"eiiae", huayo 'is.a ,riploid (S. x chadh)' atog many ofte. -

ayro...... rouha),mlthuh 'f:p~~tat'oes' ;lassified as 1iuayro may',:jn fact, :be other spci"s Ou-c 

caegyiof .,::elcrohoreianalysis Isuggest that this ,amie is a residual 

Thb'&cl'stering_ of this niorphotype in thecbentral''Andes . suiggist- that it 'is 7> 
enativeto -that of Peru. There potatoes called huayromay.be.found in 

virtually everyvillage and market. To ,the north and south, similar 

morphotypes of the same name are less ,common. it is possible triat~ gene­
tically similar tubers of different names are more widely dispersed,,but 
the association of name and morphotype allow some approximation of seed 

''networks which are dense over limited geographic regions. 

Native varieties, dealt with above, are distinguished as papa de regalo 

(gift potatoes"), or papas de color ("colored potatoes") from, the improved> '... 

varieties,' known as papa blanca ("white potatoes") or papa mejorada ("improved 
potatoes"). The latter have diffused widely in the Andes after.their initial 
appearance in the early 1950's, and now appear in fields of subsistence 
farmers in remote villages. In areas with easy access 'to urban markets, 
improved varieties have made deep inroads into the total stock of native ., 
tubers. In many areas, farmers grow both native and improved varieties in 
separate fields, using different technologies and for different objectives. 

Improved varieties, when selected and grown separately, are, usually 
grown as a cash crop. Their chief advantage is their yield, often two or-' . 

three times that of native varieties; This owes to their bred resistance, 
especially to Phytophthora infestans, and to their relative, responsiveness 
to fertilizers. Selection of specific improved varieties depends primarily' 
on the cost and availability of seed and on their marketability. Small 

farmers, who also grow a subsistence crop of native varieties, often plant 
improved potatoes in previously cultivated soil using oxen and a method . 

referred to as chacma, rather than the tikpa method. Yield:is the single 
most important criteria for this cash crop, and farmers utilize more fer­
tilizer, especially manufactured types, on improved varieties than on fields 
of native varieties destined'for home consumption. Likewise, there is a 
greater investment in insecticides and fungicides for thesefields. 

While improved varieties are selected for their commercial value, native 
ones are selected according to the demands of subsistence :agricult\ure. 
Three major reasons are cited by faie retaining native potatoes. 
taste, storage quality, and seed viability. For people who e esstial
asthe primary food two or three times a ',at potatoesappeal is . 

Improved potatoes are-4regarded as insipid,,watery, palatable only 'insoups, 
fried, or to undiscriminatingpotato eaters; culinary inferiors to native 
'potato varieties. The.latter -'.p' ecause of the'r y consis­
tency and is Telte arprfre beasofterou'cnishigh-dryimatter content.--,Native potatoes' also retain their pala- 44 

yafter months of storage, while improved varieties often become 
bitter., This ma be due to the fat that most bred varietieshave a white 
or cream skin which'turns green and, - therefore , bitter when exposed to light. 
The heavily, pigmented.-skin 6f native varieties p'rotects 'them', to 'sbme extent,',. --­ '', 

~-I' from becoming green. ",, 

- ,,.-..,.~nt 

L U' ''as'j 



fFnly, native varieties, ae maintained- by smlfr sbcueo 
~their seed ~4ability These varieties: produc iabl&e ed yeair after~ 
yeaar,$,whilp improved varieties depend 'on havingsee replenished afterN-~& 
?~ne ,to, three6years~. Farmers4 observe that improved-potato varieties deger -
erat'e" rpd the:7othe-hn---d, - n-rduig, om& es7- Native'-vari--m 
eties-' on teote ad.ini acceptable yields adtbr om ndeiitl.This,difference may relate tteatta seed from improved -­

varieties~often odriginates .from.,lower altitudes-wlhere; they' are iifected 
with virus by,:aphids, while native varieties are grown at hihltitudes 
vhere' aphid population~s are greatly reduced. ~Teue~fiP~'~d vari 
eties, however, is associated with greater expense in acquiring'seed and 
dependency on commercial seed distribution systems. Purchased seed potatoes

aesought from areas distant or ecologically distinct fromthe area of L 
cultivation. Thus farmers from lower elevations seek seed potaitoes from 
higher zones, anid vice versa. " 

*, 

r 

, 

CONCLUSION 

The' primary components of Andean potato agriculture are summarized in 
Figure 6, a flow chart of, the factors affecting the selection,'maintenance 
anddsrbto fptt empami eta Peru. This summary out-

line th ineratioof uma an bilogcalfactors contributing to 
4 

Botnisss Itishavsch sugesed hatnative Andean potato, fields 

intra-ploidy hybridization is made possible by the planting practices of 

'4' Andean farmers reported here and elsewhere. This research indicates, however,
that selection and distribution of native potato varieties is far more,complex than the random 'planting~of numerous varieties. The maintenance<,., 
of these numerous *-ieisineither casual nor random. A regular system,
of nomenclature, organized,1:n a taxonomic manner, accompanies this culti 
vation., Specific cultiva-s are identified according to an implicit set of 
criteria involving tuber and sometimes plant characteristics. ~,Selection o)f,
varieties relates primarily to culinary characteristics, but specific bio­
logical finessis 4recognized in certain clones. Teaapainofntv 
varieties' to' local "con'dition s ri'''6in thediTh' ne ­bettween~f nativ'e 

~ 

. 

'' 

' 

-

andhybidr mprvedvaieties. 'The' latter de~pe'ndon frequent repleniish­inent of'seed to remain'viable., The maintenance of ~clbnal heterogeeity:;is ' 

a regular part-of native 'agricul~tural practices,'as 'is- the'distribution f'~. 
a few cosmopolitan clones through see newrs The cultilraland bliotic'Ai&7A 

',-'-features of'Afidean potato agriculture are thus interwoven and express a, ''-" 

Scomplex symbiotic relationship 'between 'man and plant. ' "" 

Thr reidcations,owever, that 'this relationship is deteriorating. ------

In many areas, subsistence oriented potato agriculture is being suipplanted,~" 
''-"by commercial agricultural' relying on hybrid varieties. The,'genetic erosion~~ 

of native varieties is increasing at an alarming rate (Ochoa, 75a). At the~r 
4 q,least, ,multidisciplinary information on native agriculture and actual> ''-~--­

~ 

i 4 4 " -'' - ' ' 4; ' ~ 4 . A ~ "', VA'21 



cultivars grown on the local and regional level should be collected 
before the irreplaceable acricultural heritage of Andean farmers and 
the invaluab]o clonal richness of native potato varieties are lost 
forever. Any efforts to jreserve the diversity of native Andean 
potatoes must take into accnunt the reed to retain the cultural prac­
tices which maintain these cultivars. 
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Fig. 6. SUMMARY OF THE SELECTION AND MAINTENANCE OF POTATOES BY PERUVIAN 

HIGHLAND PEASANTS. 

NATURAL SELECTION SOCIO-ECONOMIC FACTORS 
Environmental 

-pathogens 
-pests 
- frost 
-drought 

Stressors Regional and Local Economy 
- land , labor , and capitol available 
-market and road development. 
-production costs. 
-transportation 

-commerciai demand and price 
-extension programs 

DIVERSITY IN FIELDS FA' AIER SELECTION 

Biological Maintenance Subsistence Criteria 
-mutation -culinary preference 
-hybridization -storage qLuaIity 
-amphidiploidy -seed via bility 

-agro nomic characteristics 

Market and Trade Criteria 
-demand and price 
-storage quality 

CULTIVATION PRACTICES 
Proximity of Wild and S E N 
Weedy Species :SEED NETWORKS 

-weeding 
-hedgerows 
-crop rotation 

Traditional Exchange 
-Kinship system 
-rituol obligations 

Tillage -diverse altitudinal fields 

Cormmercial Exchange 

-native varieties 
- improved varieties 
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