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Late blight of potatoes (Solanum tubero-
sum L.), caused by Phytophthora infestans
(Mont.) De Bary, is one of the most dev-
astating plant diseases in human history.
During the 1840s, the fungus caused epi-
demics in the United States and Europe
culminating in the famous Irish potato
famine of 1845. These late blight epidem-
ics brought hunger to many people and the
migration and death of many others. Indi-
rectly, late blight also was a stimulus to the
origins of plant pathology as a science.
Plant pathology began with the contribu-

gentina and Brazil have not been defini- to the United States or Europe in foliage or
tively explained. stems of a wild potato due to rapid deterio-
It is widely accepted that Peru is the ration of these organs.

center of origin of potato, tomato The assumption that the disease first oc-
(Lycopersicon esculentum Mill.), and pear curred in Europe in 1845, immediately
melon Solanum muricatum Ait.) (36,48),  after the arrival of the pathogen (26,27,31),
the three major hosts oP. infestans is also problematic. There is strong evi-
(1,3,19,67). Contrary to the concept that dence that the disease was noticed almost
late blight is of recent occurrence in Peru simultaneously in 1842 in both the United
and other Andean countries, strong evi- States and Europe (34,35,37). In the United
dence exists in the historical literature that States, it possibly was detected in 1842 in
the disease has been endemic in the areghe vicinity of the ports of Philadelphia and
for centuries. This report examines the New York (37,53).

tions of Berkeley and De Bary. Reverend historical literature on the origin d® in- Furthermore, consideration needs to be
Berkeley became the main supporter of the  festans in hopes of shedding more light on given to the fact that in Europe the disease
“fungal theory” of late blight (1845) (12), this fascinating mystery. A preliminary was reported at the beginning of the 1840s.
and Anton De Bary provided evidence that report on this assessment has been pubin 1841, the potato disease (late blight)
late blight was caused by the fungus that lished (2). was detected in a few localities in Norway
he namedPhytophthora infestans (1876) ) o (Westrem, cited by 34 and 37) and in Bel-
(22). These pioneers also believed that theMeXico as Center of Origin gium (43). In 1842, it was observed in at
fungus was imported to Europe from the In 1928, Reddick (57) questioned the least six countries, including Belgium,
Andes of South America, the native land of Andean theory of Morren, Berkeley, and Denmark, England, Germany, Holland,
potatoes (12,21,22). Many other notable De Bary and introduced his conclusion that Ireland, and Scotland, according to a num-
plant pathologists supported this idea until central Mexico was the center of origin of ber of reputable reports (25,37), including
1939, when Reddick presented the newlate blight (59). In 1932, he had reported those of Berkeley (12), Jensen (34), John-
concept that central Mexico was the center that, “the wild potatdSolanum antipoviczi ston and Fleming (35), and Morren (43). In
of origin of late blight (59). Today, Mexico Buk. was found infected with late blight in 1845, Johnston and Fleming (35) con-
is widely considered to be the center of a roadside at 59 km. from Mexico city” ducted extensive surveys (containing 26
origin of P. infestans (26,27,31,47,74). (58). The natural infection of a wild potato questions on the occurrence of the potato
According to current plant pathology lit- in central Mexico was, according to Red- disease) among the farmers of Scotland,
erature,P. infestans was introduced from dick, convincing evidence for the presence England, Ireland, Holland, and the United
central Mexico to the United States in of the fungus in the area since remote States. On the question: “Is the potato dis-
1842, and thence to Europe in 1845 times (59). Subsequently, other lines of ease more extensive during the present
(26,27,31). In South America, the presenceevidence supporting Reddick’s theory of than during the past years?” they con-
of late blight in Argentina in 1887 and Mexico as the center of origin of late blight cluded, “It has been observed to a greater
Brazil in 1898 has been attributed to an have been developed (26,27,31,47,74). Asor less extent for the last three seasons in
introduction of potatoes from Europe in the noted above, scientists consider tHat various parts in Scotland at the same pe-
1880s (47). In current scientific literature, infestans was introduced from central riod of the year... The accounts we have
the first appearance of late blight in Peru Mexico to the United States in 1842 (in obtained from other countries confirm this
was in 1929 (47) or 1947 (61), in Bolivia infected tubers of wild potatoes), and then view. It has been observed for several years
in 1943, and in Chile in 1949 (47); no to Europe in 1845 (26,27,31). However, both on the Continent [Europe] and in
dates have been established for other An-several questions on this thesis need to beAmerica.”
dean countries such as Colombia or Ecua-considered. For example, no natural infec- According to Jones et al. (37), the occur-
dor (47,61). The origins of the disease in tion on tubers of wild species from central rence of the disease at about the same time
South American countries other than Ar- Mexico was found by Reddick in 1932 in the United States and Europe indicates
(58) or by Rivera-Pefia in 1988 (60). The that the fungus was introduced from a sin-
later author, after an extensive study of gle source in a short period of time. Fur-
wild potatoes in natural habitats in central thermore, there is little or no evidence that
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confirm that tubers are an unlikely source the Spanish conquest (68); in fact, potatoes
of infection... No tubers withP. infestans were not grown widely in this country until
were found... Very few plants within a 1949 (47). The first definitive record of
colony were attacked by late blight” (60). late blight disease on cultivated potatoes in
It is unlikely that in the 1840s, the fungus Mexico was probably in a publication by
could have been transported from Mexico Gandara in 1908 (28); the introduction of



the fungus into Europe and the United
States in the 1840s in cultivated potatoes
from Mexico is highly improbable if not
impossible.

Historical South American
Records

In addition to the observations noted
above, it is the evidence documented in the
historical literature from South America
that offers compelling reasons to question
the Mexican theory of origin of the dis-
ease.

The perception of European scientists.
The late blight epidemics of the 1840s
naturally were the starting place for scien-
tific speculation on the origin of the dis-
ease. Many prominent botanists, horticul-
turists, pharmacists, and others who
contributed to an understanding of the
potato disease (late blight) between 1845
and 1846 had the perception that the causal
agent was imported from the Andes (the
native land of potatoes) of South America
to Europe (Morren [43,44], Marchal [40],
Boussingault [16], Berkeley [12], Bonjean
[13], Minter [45], and Payen [52]). In the
following years, many other eminent plant
pathologists from Europe and the United
States reached a similar conclusion, in-
cluding De Bary (21,22), Farlow (25),

17, 1845, M. Boussingault states, on the report the disease on tomatoes in Europe in
information of M. Joachim Acosta, that the 1846 (52).
malady is well known in rainy years at  The importation of potato varieties from
Bogota, where the Indians live almost en- Peru at the beginning of the 1840s was
tirely on potatoes... This singularly con- documented by many scientists of the ep-
firms Dr. Morren’s notion that the disease, och, including Martens, Bourson, Du-
like some other afflictions of the vegetable mortier, Decaisne, and Milne (15,23,41,63).
Kingdom, is of American Origin.” Unfortunately, some potato varieties im-
De Bary in 1861 (21) wrote (original in ported from South America into Europe at
German), “It is very probable that the dis- that time may have initiated the disease in
ease exists in the Andes since a long, longBelgium and the Netherlands in 1841 to
time, because in South America the potato1842 (14,15,23,41,63). Decaisne (23)
tubers are diseased very often, in a waystated (in French) that in 1843, “In Bel-
that can be considered identical with the gium, all the varieties have been af-
disease... In the year 1571, the Jesuit Jo-fected...two varieties, ‘cordillieres’ and
seph Acosta (Munter, 1846) observed in ‘lima’ have absolutely not produced in a
the Andes of Peru that after bad and coldwell cared land in a common year... The
weather the potato tubers were often rottedvarieties ‘peruviennes’, ‘cordillieres’...as
in the ground caused by ‘gangrene’ or well as several other varieties recently
‘mildew’ [bran or mehlthau] [afiublo]. introduced have completely been devas-
Payen describes a disease, predominant ifated and have not even produced any tuber
the Cordilleres, which he knew from the in the Netherlands.” Martens in 1845 in
descriptions of Mr. Gjoudot, and which Belgium commented (original in French),
was very similar to ‘rotten tubers’ from the “There is no doubt that any potato variety
Cordilleres [imported to Europe]. On the has been not attacked by the plague, no
17 of November 1845 Boussingault pre- even ‘cordillieres’, recently introduced”
sented a letter from Acosta, to the French (41).

Academy....” (Also mentioned by Ber- The endemic nature of late blight in po-
keley.) tatoes and other solanaceous crops in the
Payen (cited by De Bary) stated in his Andes of South America also was postu-
original publication (in French) (52), “This lated by other researchers (25,55). In 1875,

Jensen (34), Roze (62), Prunet (55), Jonessecond form of the special alteration [of Farlow, a prominent professor, who was

et al. (37), Vowinckle (73), and Large (39).
Among the most important supporters of
the Andean connection were Morren, Ber-
keley, and De Bary, the principal propo-
nents of the fungal theory of disease
(12,21,22,43).

Professor Morren from Belgium sug-

tubers] is very much like the one that among the first to teach about plant dis-
reigns in the Andean Cordilleres according eases as a special subject in the United
to Gjoudot, whom we met in 1845. He also States, stated, “The more probable suppo-
attributes it to a particular species of red- sition would be that the disease, as well as
dish mushroom.” Payen was the first to the potato, was imported from Peru. In that

gested that the potato disease was caused

by a fungus that he namdgbtrytis (43).

He described (in French) (Fig. 1) the oc-
currence of the potato disease in Belgium
that was first observed in 1841 as follows:
“A terrible curse struck the plantation of
the potatoes in Belgium. It was on July 24
that it appeared as first time with some
intensity between Xhendremal and Landen,

but in 1842, the same disease was observed

in Liege province. | presented a public
lecture of Agriculture at University of
Liege on March 24, 1843 in the presence
of a great number of farmers. | presented
the history, the means to control and pre-
vent the future of this disease that is af-
fecting this country today to be overcome.”
In the same publication, Morren remarked,
“It is infinitely probable that th@otrytis is
indigenous in America and was introduced
to Europe in tubers.”

Berkeley, in his publication of the Potato
Murrain (Late Blight) in 1846 (12), stated,
“It is probable that it [the disease] has ex-
isted [in Europe] for some time without
attracting much attention; at any rate it is
not the birth of one year only... Dr. Mor-
ren informs us in his admirable little pam-
phlet that it has been known for two or
three years in Belgium... In a recent com-
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Fig. 1. Professor Morren’s publication of late blight in 1845 (43). Shown are pages describing the

presence of the disease in Xhendremal, Landen (1841), and Liege (1842), Belgium, and the sugges-

munication to the French Academy, Nov. tion on the origin and introduction of tlBetrytis from South America.
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country, the Peronospora lives upon differ- sun’s rays when passing through dropletsfrom the Collao provinces [currently Peru
ent species of Solanum, of which there are of water. ...he meant nothing more than and Bolivia] the Indians use other kind of
a good many that inhabit Peru” (25). Pru-  the potatoes sometimes spoiled in theroots that they call papa [potato]... These
net (1902) also concluded, “The mildew of ground because they became frozen.”roots are the bread of all that land, and
the potato exists in an endemic state in theMinter’s citation of Acosta in 1846 (45) when the year is good, they are happy,
Andes region the origin of its host plant; (also cited by De Bary in 1861 [21]) re- because in many years, potatoes ‘afiublan’
there it is found not only on potatoes but ferred that, “Joseph Acosta, a Jesuit, vis- [blight] and ‘hielan’ in the same soil due to
moreover in other Solanaceous” (55). ited Peru in the year 1571... Of special the cold and high humidity of that region.”
It is well established that Peru is the interest is this notice, that these papas In the dictionaryDuctor in Linguas and
center of origin of the potato, tomato, and [potatoes] are often killed by frost and thus Vocabularium Hispanicolatinum, published
pear melon (36,48). The host rangePof  spoil in the ground itself due to afiublan, by Minsheu in 1617 (42), the definitions
infestans in Peru includes cultivated forms that is blight or mildew, which is attributed for Spanish words are listed for 11 lan-
and wild relatives of potato, tomato, and by Acosta to the bad weather.” Father guages, including Dutch, English, French,
pear melon, other solanaceous plants, andAcosta’s publication referring to afiublo in Greek, Hebrew, Italian, Latin, Portuguez,
members of other plant families such as potatoes of Peru is mentioned also in otherand so on (Fig. 2). In Minsheu'’s dictionary,
Nolana humifusa (Gouan) Johnson arid. papers on late blight (37,73). afiublois trandated as “the blafting, blight
gayana (Gaud.) Koch (1,3,19,67). It appears that Reddick (57) may not or mildew in wheat, or other fruits,” and
The explorers from South America. In have examined the original book published some etymologies c&fiubloin other lan-
1928 and 1939, when Reddick suggestedby Father Acosta in 1590 and older Span- guages include “annubilarfi, blaft, brina,
that late blight was not of South American ish dictionaries (prior to 1928), because his bruinér, bruine, brinare, obnubilary, ru-
origin, he based his argument on the writ- information describing damage only in bigine, rubigo,” and so on (Fig. 2). Ety-
ings of two Spanish travelers, Father tubers is questionable. In Father Acosta’s mologies of English wordblight andmil-
Acosta in Peru (1590) and Colonel Acosta book (20), the statement on the disease indew refer toafiubloin the same dictionary
in Colombia (1845) (57,59). However, it is old Spanish (translated into modern Span-(42). Blight and mildew are common
strange that Reddick did not refer to the ish) states, “...en otras partes de Indias, names for the disease in English speaking
publications of Morren (43), Berkeley (12), como es lo alto de la Sierra del PirG y las countries (33). Afiublomeans gangrene, or
and De Bary (21). Reddick referred to provincias que llaman del Collao..., en brunin French, and these were terms used
Father Acosta’s publication of 1590 by cuyo lugar usan los indios otro género de by Morren in 1845 (43). Minter used the
citing from Minter (45) and Vowinckle raices que llaman papas... En fin, estastermsbrand or mehltau in German in 1846
(73). He wrote, “Minter as well as Vow- raices son todo el pan de aquella tierra, y(45), as did De Bary in 1861 (21). In three
inckle, cite a passage from Acosta which is cuando el afio es bueno de estas, esta®panish dictionaries published in 1721,
interpreted to mean that he had observedcontentos, porque hartos afios se les1803, and 1826 (7,56,64)gfublo was
potato rot in South America. The word afiublan y hielan en la misma tierra; tanto similarly defined as tizén or blight. In a
used by Acosta is ‘afiublan’. If a contem- es el frio y destemple de aquella regién.” Spanish dictionary published in 1984 (71),
poraneous Spanish dictionary is consulted, The English translation of the passage is asafiublois still in use and defined as “the
the word ‘afiublan’ refers to the production follows, “...in other parts of the In- disease of the potato caused Bhy-
of injury by the burning of tissue by the dias,...as it is in the highlands of Piru and tophthora infestans.” In fact, afiublo and
tizon tardiowere names used to describe
late blight early in this century in Mexico
(28). Tiz6n tardio is the present most
common name of the disease in many
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part of the plant (afiublo = blight); when he
mentioned hielan in the same soil, he
probably alluded to disease symptoms in
tubers. (Hielo and rancha are names as-
signed to late blight in Peru.) If one ac-
cepts the validity of the terminology (i.e.,
afiublo = late blight), perhaps Father
Acosta in 1590 made one of the first re-
ports of late blight affecting potatoes in the
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is more to the story. The occurrence of the
disease in the Andes prior to the epidemics

Fig. 2. Minshew’s Etymological Dictionary (42) published in 1617. Spanish words show etymologOf Europe and the United States in the

in eleven languages. Notice the meaningAdtibladoand Afiublar in different languages, and ob- ¥84QS IS suggested also by two other com-
serve in the last paragraph the English equivalence of Afiublar as “the blafting, blight, or miIdevJWn'cat'ons_ (40,62).

wheat, or other fruits.” Also, notice codes 1166 and 8234. These numbers correspond to blight afflarchal in 1845 (40) reported the fol-
mildew, respectively. They provide the wakilubloas one of their etymological words. lowing to the Academy of Royal Society of
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Bruxelles (Fig. 3): “Don Vincent Pazos, tion had been handed down by his tribe for gault added that he understood well that
former general consul of Bolivia in Lon- more than a hundred years, that ‘when the[South] American farmers were little pre-
don, is now in Bruxelles... He recently potato did not grow good, they must plant occupied by this disease, because potato
communicated to me in Spanish some in-the seeds collected from the healthy vines, culture is continuous, it is not necessary to
formation about the causes of the potatoand in a certain number of moons all save the tubers. Now in Europe, it is above
disease, and asked me to report them to thevould be right again’.” all in the storage and silos that the disease
Academy. ...the potato is cultivated on  On 17 November 1845, Boussingault progress most greatly....the loss which, at
both slopes Oriental and Occidental chainscommunicated to the French Academy of the moment of harvest, does not attain
of the Cordilleras.... The extraordinary Sciences the following letter sent to him more than 8%, increases after short time in
rains provoke in the plants the growth of a from Colonel Joachim Acosta in Colombia tubers in silos, to about 33%, because of
substance parasite, that he thinks is a fun-entitled “Sur la maladie des pommes de the rapid contagion.”
gus, or animal or zoophyte. But, he main- terre dans la Nouvelle-Grenade” (16), “The  Boussingault's =~ communication  of
tains that identical symptoms of decay of potato disease is found on the lands ofAcosta’s letter of 1845 was cited by a
potato have sometimes been observed in itsBogota, in rainy years, and the same everynumber of prominent scientists, including
native land... The excess of equatorial year in wet and marshy places. This is a Morren (43,44), Berkeley (12), De Bary
rains in Peru, enhances the same diseasspecies of fungus that has an excrescencg21), Bonjean (13), Jensen (34), Jones et al.
with which European potatoes have beenwhich develops at different parts and (37), Vowinckle (73), and Large (39). In
affected during the present year....” which corrodes more or less deeply the spite of that, Reddick in 1928 (57) ques-
In 1845, D'Orbigny, a prominent ex- tubers. However, that which remains after tioned the validity of Acosta’s evidence,
plorer in South America (24), presented a removing the spoiled part is still used as stating that “it is extremely difficult to see
communication, “Note sur la pomme de food, although this substance is far from how a Colonel’s testimony adds anything
terre et sa maladie” (62) to the Societe being as good food as from healthy pota- whatever to our knowledge of the disease.”
Centrale d’Agriculture de France in which toes. You know better than | that potatoes However, it should be noted that Colonel
he states, “Potato is a crop that is the baseare indigenous to the Andean plateaus, andAcosta was not merely a soldier. In fact, he
of nourishment of the habitants of temper- | don’t doubt the point that the disease of was the author of a number of books, in-
ate regions in the Bolivian and Peruvian which | have spoken has always been cluding a Historical Compendium of New
Andes... | have effectively learned from known; but never alarmed the Indians, Granada, published in 1848 (8). It is im-
the inhabitants of Bolivia the name of the some of whose primary food is potatoes... portant to consider also that this communi-
potato disease, its causes, prevention, andAt the moment of sending you this note, cation was presented during a period when
exterior symptoms... The Aymaras, in- one gave me some potatoes spoiled by themany of the best observations and descrip-
digenous people living in the vicinity of La disease which has spread lately in Europe,tions of plants and agriculture were made
Paz, in Bolivia, have known since remote and | had been asked to be able to decide iby gentleman observers or amateurs.
times of the disease that struck potatoes init is the same as that in the native land. The Early reports by South American sci-
Europe this year... This disease thrives exterior aspect of those that | examined entists. The occurrence of late blight in
particularly on the Oriental side of the differ from those of Bogota, these do not South America suggested by explorers and
Andes where rains are abundant... In thepresent any type of exterior excrescence,other amateurs was later confirmed by
low valley always the humidity is present but the nature of the interior damage seemsreports of plant pathologists who began
and potato is more susceptible to get dis-to me identical. Following this communi- working in the region. Early reports in
ease, than at the superior boreal part wherecation, which seems to establish that the Peru included those of Garcia-Merino (29),
it is exempt... The excess of humidity is disease which raged this year in Europe isVanderghem (72), Herrera (32), Towsend
related to be the cause of the disease ofendemic in the Cordilleras...Mr. Boussin- and Abbott (66), Abbott (5,6), and Garcia-
potato that is thriving this year in Europe.”
Like D'Orbigny and Pazos, scientists
today such as Ugent in 1970 believe that in
the Andes of Peru and Bolivia, potatoes
had been cultivated for centuries primarily

Exirgit duse malicn ser la matadie des pommen de beere,

BULLETINS par M. la chevalier Marchal.

Den Viecest Passs, ascien consel péniral de Dobme 3

in the higher elevations in order to escape
from late blight disease (69). Potato pro-
duction in lower and intermediate valleys
of the highlands and on the coast was initi-
ated in the middle of the last century (69).
The possible occurrence of the disease
in Colombia in the years 1762 and 1767
was suggested in the following communi-
cation read at a meeting on “The Potato
Disease” (late blight) held by the American
Agricultural Association in 1847 (9). “Mr.
Williamson read the following abstract,
translated from the Transactions of the
Viceroy of Santa Fe of Bogota, at the time
it was under the dominion of Spain: In
1762, the entire potato crop of all the
provinces of the Viceroy, for that year and
the year previous, rotted in the ground, or
died while in a growing state. A commis-
sion was appointed to investigate the sub-
ject, and after visiting a large number of

L’ACADEMIE ROYALE

SCIENCES ET BELLES-LETTIES
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TOME NIl < I~ PARTIE. — (865

BRUXELLES,

M. EATIS. INPEINITR BE LWCabiMIE BSTULE

1845,
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& b vaife, entre notre pays ot b eiee e 1 Guyine. Ceme s
vigalion partiesit & |s vapeur, dejuis Para, dans 1 Gayasr
leriilps e, 61 mmoaterail le Meuve dis Amarome ave b
aMeints jusqu'en Balivie. Fen ai be quelqees Jdétils § s

wamcn dumis de vrier deraser. [l m's IFaussss room-

el quely gnemenly, ¢n lingee sgagsale, sur
les rauses de s maladie dis pommes ferre, en melges
=3 que Fen rinde compsa i)

Ce leactisnnsing diplomatique Gil slserver Tabond que
ortie planie rissie cxisle an milion de FAmdrmue du
vl dams Téiat de colln ¢! dans I'dal sawmage; goe c'oi
Faliment priscipa] do wen compadristes, lamt Espagauls
quindiess , que lei-méme il en cossadt bs oalisre, paten
il est cnltivanens ot s do oaldlivasewr. 1 ésire que e
Tenstgnemssats quil m'envele soleat acoucilll s sve indul-
pEnet, pirce que les scienees Oz 1o batanique et do Mhorti-
ealtare , sous le rapport de lesr \forse, lui sosd peu
Bumilidres, mads il ajouns quil & nne profocds conmisanee
praligee des eravang agricoles de gon pays.

La primeipale cvew & |a maledie de ce vipital en Ea-
ropet , e 1 mpared en dlal de Mpume et man 3 Tl
sawmage, dodt provenir, selan 1ei, 15 ded plass extraor
ditaires du dernier prinbempa., qoo duss digénérton de
wiiesi; celle-cl doil provoguer chos bes vicillios plastes |3

prvisaece 'one solalapes parasiic, -|_n|'|l gy Mnex-
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provinces, they were unable to ascertaingig 3 Bulletin of the Academy of Royal Society of Bruxelles published in 1845 (40) and part of
from what cause the rot proceeded... From marchal's report to the Academy on the verbal communication of Vincent, Pazos consul of Bolivia in
an old Indian..., they learned that a tradi- London, with regard to the occurrence of the disease in the Andes of Peru and Bolivia.
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Rada (30). Garcia-Merino, in the first book More recent reports. Bazan in 1965 reports and to the reports of Reddick
of plant pathology published in Peru (11), (11), Ugent in 1970 (69), and Abad in 1983 (57,59) and Abbott (5,6). When Reddick in
mentioned that in 1868 a great epidemic of (1) have suggested that the disease couldl928 (57) questioned the Andean theory,
“hielo” (blight) affected the crops of the have originated in the Andes. In Peru, he stated that?® infestans is not thought to
potato, tomato, and pear melon in the Bazan (11) stated, “Probably the diseasebe endemic to South America, but to have
coastal valleys of Lurin and Lima (29). He was introduced to Europe in the 1830's in been introduced there and into Europe on
indicated that the hielo disease had beenimportations from South America. It is some other solanaceous hosts.” In 1939
observed in previous years but without difficult to trace with certainty the history (59), he remarked that “The most out-
severe damage. The Spanish wdidlo, of ‘hielo’ disease of potatoes in the world, standing bit of evidence that the fungus is
literally translated intofrost in English, but it is possible that this is originated in not enphytotic [endemic] in South America
could lead to misinterpretation of reports South America, the origin center of this is that of all the thousands of samples of
of late blight in the area. Garcia-Merino’s plant. In the year 1876, a disease denomi-potatoes taken from South America not
report is important because it describesnated ‘hielos’ that in previous years oc- one ever has been found which shows any
hielo as the name of the late blight in the curred sporadically, was intensified. It is resistance to the disease.” Abbott reported
coastal area where temperatures nevemossible that the disease has existed sincén 1928 that hielo disease was of universal
decline below 10°C; therefore frost never remote times in the highlands of Peru.” occurrence in all the potato areas in Peru
occurs. Today, hiels used to describe late Ugent (69) remarked that “The homogene- (5). In 1931, he retracted his conclusion
blight of potato, tomato, and pear melon in ous field populations of potato in Europe and insisted that hielo was observed not to
the coast, highlands, and high jungle and in the US in the 1840’s, like today, are be universal in Peru, occurring very infre-
(1,10,11,46). Late blight on pear melon and extremely vulnerable to destruction by late quently in the highlands (6). According to
its wild relative, Solanum caripense Kunh, blight. However, in the heterogeneous Abbott, this fact supported Reddick’s con-
was reported in Ecuador by Lagerheim in potato populations of the Andes, human cept that the fungus was not native to
1890 (38,55). Presence of the disease orand natural selection have acted for thou- South America (6). Reddick and Abbott,
potato and pear melon in Ecuador also wassands of years to mitigate against disease.” however, perhaps did not realize that late
confirmed by Pachano in 1918 and 1920 . . . blight is endemic in Peru (especially in the
(50,51). From Peru in 1907, Vanderghem WWhy South American Historical Andes), that in certain zones the disease is
published the treatiséftoftorainfestanso ~~ Reports Are Not Widely Known of cyclic occurrence, and that in the 1930s
enfermedad de la papa” (72) in which he Although the nineteenth century theory potatoes were mostly cropped in high ele-
stated, “It is admitted that the disease existsregarding the Andes of South America as vations where the disease was not preva-
since immemorial times in the Andes” (Fig. the home of late blight had many support- lent (69). Moreover, reports published in
4). Abbott in 1928 remarked, “The ‘hielo’ or  ers, the theory was abandoned because of ¢he 1950s (46) state that in certain areas of
‘rancha’ of potato is native of the highlands lack of historical and scientific evidence. the Andes, under conditions highly favor-
of Peru and Ecuador from where it has beenThus, the Mexican theory of origin postu- able for late blight, little disease was ob-
introduced to Europe and other countries in lated by Reddick in 1928 and 1939 (57,59) served, possibly due to the fact that the
the world through potato seed” (5). The became dogma among plant pathologists.principal cultivars planted were native
occurrence of the disease in Colombia alsoThe reasons for the failure of scientists to cultivars with durable resistance (mos8y
was documented early in this century by cite the historical evidence for a South tuberosum subsp.andigenum). Now it is
Toro in 1927 (65), Chardon in 1928 (17), American origin of late blight are most also known that in the Andes, a number of
and Chardon and Toro in 1930 (18). likely due to the lack of access to historical potato cultivars are grown with significant
levels of resistance to the disease (4).
The fact that many historical reports on

Tieparites aei Terd the disease in Andean countries contain
s e MIEMTNRR | PAREATY unfamiliar words (to scientists working
& T R outside_ of South America) associated with
”"'.""'""5"1'-?.'f.‘."'if-.':.']:"li.'":'ﬂi'é, late t_)llght must have contributed to the
3 S do wna e ‘".'.".:'.'«:ET."..'.-"'; posar dy scarcity of citations of _these early reports.
El F“unmﬂ [“[ES[H“E T, We have already explained the problems of
; ; | -2 - omission ofafiublo and the possible mis-

interpretation of hielo (by frost). Some
other Spanish words assigned to late blight

in the area include Fitoftora, palo negro,
seca-seca, tintoreraand so on, and native

Indian words such as lancha, rancha,
ranza, yanaranchaand so on (1,10,11,20,

29,46,72).

Late Blight from the Andes
oo, mU\ B it ¥ to Europe and the United States
o s s b Jones in 1912 (37) presented the fol-
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= e - ke lowing statements in regard to this topic,
. R “the details of the introduction of late
\ = blight (native upon the wild potato of the
) ke Andean regions) in the 1840s from South
; T America into Europe, and subsequent
"g ey o T e spread in this area, constitute one of the
=, b = most interesting chapters of the history of

Fig. 4. A 1907 publication on late blight in Peru by J. Vanderghem (72) referring among other facts p"f"”t pathology... The. question naturally
to the occurrence of the disease since remote times in the Andes and part of Jensen's theory () a5 to why Fhe dlsease was not trans-
the transportation of late blight from South America into Europe in the 1840s by means of f@rted in the earlier shipments from South
recently invented steamships. America?...Jensen in 1887 presented an
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interesting and plausible theory on the isolates from native potatoes and the wild
transportation...by means of the recently relatives, not only of potato, but also of
invented steamships....” The concepts of tomato and pear melon. Perhaps interesting ™
Jensen (34) were also accepted by Prunepoints in support of the Andean theory are
in 1902 (55) and Vanderghem in 1907 (72). the predominance of the A2 type in com- 6.
(Part of the last report in Spanish is in plex isolates obtained from both cultivated
Figure 4.) and native potatoes from Bolivian Andes
Bourke (15), Semal et al. (63), and (183 isolates all A2) (54) and the presence
Bourke and Lamb (14) are contemporary of the A2 type in wildSolanaceous spp. in
scientists who suggest that the diseaseEcuador (49). Molecular studies of the s.
could have been introduced from the fungus in museum and herbarium speci-
Andes of South America to Europe in the mens from South America, Mexico,
1840s. Bourke in 1964 (15) points to an Europe, and the United States would pro-
introduction from the Andes considering vide valuable information on this matter.

7.

that, “The timing and method of disease Currently, we are analyzing for the pres- 10.

entrance are easier to demonstrate for theence of P. infestans in ancient potatoes
Andes [than for Mexico]. The newly (8000 to 2000s.c.) from Peru using spe-
independent South American states [1820cific primers to amplify DNA from an
to 1830s] opened up trade with Europe andinternal transcribed spacer (ITS) region of
North America and this was greatly ribosomal DNA by PCR (J. Abadinpub-

expanded with the guano boom which lished). The ancient potatoes were obtained 12.

commenced in 1840. ...among the newly by D. Ugent (Ethnobotanist of Southern
introduced varieties which went down in lllinois University) in coastal Peru (70).
the first attack in Belgium in 1845 were Future research on the origin & in-

three which bore the significant names, festans could improve the understanding of

1

‘Lima’, ‘Péruviennes’ and ‘Cordiliéres’.” the evolution of this fungus, and perhaps

Semal et al. in 1983 supported the referredwill generate new ideas to facilitate the 14.

Bourke's concepts (63). More recently, control of this destructive pathogen that
Bourke and Lamb in 1993 (14) pointed out, caused one of the most devastating plant
“There is still no agreement where the disease epidemics in human history and
cradle of the causal fungus was located, still is a threat to potato production.

with the main body of opinion divided 15.
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