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82. 46008. Valencia.

 � Generalitat Valenciana, Conselleria de 
Infraestructuras, Territorio y Medio Ambiente. Servicio de Vida Silvestre - CIEF 
(Centro para la Investigación y Experimentación Forestal). Avda. Comarques 

del Migdia, s/n, 08038 Barcelona.

I
n this paper we report on an allochthonous and 
potentially invasive presence in Spain, one of the 
Opuntia cultivars, namely �Papiki�, originally 

selected by Luther Burbank and marketed in the early 
twentieth century.

Opuntia
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which he worked on the genus Opuntia, the subject of this article, 
is unknown), Luther Burbank �was once widely acclaimed to be 
America�s most famous horticulturist and plant breeder

quarter of the 20th century �no other name has so clearly focused public 

new plant forms� (N. Vavilov, tomado de Crow, 2001).

where, at the age of 22, he began truck-gardening and selling his ve-

a very rare pod of seeds on an �Early Rose� variety of potato plant. 
He planted all 23 seeds, grew 23 seedlings, and selected two of the 
best. He propagated one cluster asexually and named it the Russet 
Burbank. Over 100 years later, it was still the most widely grown 

Santa Rosa, Burbank found �enough new and curious plants � to 

to Santa Rosa and continued propagating them for sale. He bou-
ght seed and plants from sources elsewhere (sometimes from nur-
serymen in foreign countries) and propagated the plants for sale, 

breeding programs, 

-
rieties of a species (so-
metimes even between 
closely related species) 
in order to disrupt in 
the hybrids inherited 
tendencies from the 

2006). First-generation 
hybrids tended to be 
intermediate for many 
characteristics (espe-
cially quantitative ones 
with complex heredi-
ty), but Burbank reco-
gnized that some traits 
were like those of one 
of the parents due to 
�prepotency of the life 

Mendelian dominance 
had been rediscovered. 
Rigorous selection of desired individuals (saving perhaps only 

-
rents for the second-generation hybrids, which usually had much 

About Luther Burbank (1849-1926)
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greater variability 
-

2006). Sometimes 
backcrosses or ad-
ditional hybridiza-
tions, together with 
continued rigorous 
selection in subse-
quent generations 
toward his ideal 
phenotypes, were 

move the lineage 
in the direction he 

2006). 

He had an uncanny 
ability to select, so-
metimes over many 
generations, for se-
veral traits simulta-
neously toward an 

-

Burbank to raise the entire progeny of a cross to maturity in only 
2 years from the planting of the seed. He regularly sent out ca-
talogs listing his newest products to potential buyers across the 

-
tant to report the note published under the title �What Prominent 
People Say of Luther Burbank�, included in the book Luther Bur-

-
dan, president of the Leland Stanford Junior University: �Luther 
Burbank is the greatest originator of new and valuable forms of 
plant life of this or any other age�. He was a popular hero, far 
and away the most highly publicized plant breeder of his time 
(Crow, 2001).

He was an appreciated horticulturalist and grower, and he 

weren�t recognized by science at that time, mainly because other 
authors had a lot of problems in deducting any information 
about his methods: Burbank never noted what he was doing (a 

results and not the actual process in obtaining them. As reported 
While Burbank enjoyed the company of many 

famous scientists and wanted to be recognized as an experimental 
scientist, he was not one himself�. He was a commercial nurseryman 
/seedsman/ horticulturist/ plant breeder who had to make a 
living by propagating existing varieties (sometimes importing 
them from foreign countries) or by creating new or improved 
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The literature by Burbank

The most important work by this author, in twelve 
volumes, is entitled �Luther Burbank: his methods and 

experiments on numerous groups of plants and tested 
in more than 40 years. Under the editorial supervision 
of J. Whitson, R. John and H. S. Williams, these books 
are a mix of biography, descriptions of new varieties, 
colour photographs (1500, unusual at that time) and 
hagiography (Crow, 2001).

Other important works are:

-  
- Half hour experiments with plants  
- How plants are trained to work for man  
- Luther Burbank�s spineless cactus

 In his catalogues he included important information 
and descriptions about the new varieties obtained, in 
the middle between a mere catalogue (list of names) 
and a work belonging to the horticultural literature 
of that time, like many other European and North 

20th centuries (e.g. the catalogue is entitled �Twentieth 
century fruits
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The new varieties by Burbank

Burbank introduced over 200 varieties of fruits 

blackberries, 13 raspberries, 10 strawberries, 

nectarines, 8 peaches, 4 pears, 11 plumcots, 11 
quinces, 1 almond, 6 chestnuts, 3 walnuts, and 113 

it is estimated that he was responsible for 
introducing between 800 and 1,000 plants 
to American horticulture and agriculture 

thanks to several techniques: he selected the 
best plantlets obtained from an enormous 
number of plants, he imported interesting 
specimens from all over the world, made 
many cross-pollinations between varieties 

employed vegetative reproduction 
in order to maintain the genotype of 
particular plants obtained. Probably 
his major contribution to science was 
the discovery of true hybrids not 
segregated, like the crossing between 
strawberry and blackberry, later 
demonstrated as amphyploids. He can be 
considered a pioneer of the creation of new species with 
this technique.
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The cultivars of Opuntia by Burbank

Burbank obtained a lot of varieties of Opuntia. For several years he maintained 
a huge collection of cactus species, mostly belonging to the genus Opuntia, 
which he assembled from various parts of the world. Perhaps the largest 

years, more than 60 varieties, mostly the product of selection or hybridization, 

reporting that �

childhood was a thornless cactus, one of the beautiful Epiphyllum�.

He reported also �The best botanists, even those who have made the Opuntias a 

are constantly appearing and the older ones so gradually and imperceptibly merge 
together�.

The author dedicated in-depth work to this genus of plants. �Some seventeen 
years ago, while testing the availability of a great number of proposed forage plants 
from the various arid regions of the world with a view to the improvement of the 
most promising, I was greatly impressed with the apparent possibilities in this line 
among the Opuntias, which from their well-known vigor and rapidity of growth, easy 

rich or arid soil� decided to place them ahead of other cacti, in terms of priority: 
�
which are produced abundantly and without fail each season�

Old photos of Burbank�s experimental cultivations at Santa 
Rosa in California [on this page and the following one].
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The origin of the species and varieties which Burbank exploited in his selection experiments 
were obtained from many places. �By my collectors and others, for the earliest experiments in 
this work, the best Opuntias from all sections of Mexico, from Central and South America, from 

North and South Africa, Australia, Japan, Hawaii and the South Sea Islands, were secured. The 
United States Agricultural Department at Washington, through my friend, Mr. David G. Fairchild, 

also secured eight kinds of partially thornless ones for me from Sicily, Italy, France and North Africa, 
besides a small collection of Mexican wild thorny ones which were in the Government greenhouses at 
the time. Besides these I had the hardy wild species from Maine, Iowa, Missouri, 
Colorado, California, Arizona, New Mexico, Dakota, Texas 

and other States. All these were grown and their agricultural 
and horticultural values studied and compared with great 
care�

as food in these areas: �Some of these ... have been locally 

names or descriptions, though the fruits of these and the thorny 
ones have long been used extensively as food and are the principal 
source of food for millions of human beings in Southern Europe, 
North Africa, Mexico and other lands, for about three months in 

each year
one of the best cultivars he obtained.

One of the main aspects of his work was the creation of varieties 
with spineless fruits, good for food, and with spineless and edible 

joints: �Many so - called thornless or partly thornless ones were obtained, 
but not one among the thousands from all these sources was free from 
thorns and spicules, and even worse, those which were the most promising 

select the best of these, cross them, raise numerous seedlings, select the best of these and so continue hoping for 
improvement

Some of the fruiting varieties bore vicious spines (as in the case of the variety �Papiki�, cited in this work), 
while others were almost (if not entirely) spineless. Forage varieties, on the other hand, were usually 
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Invasive, dangerous plant

Burbank hybrids have a long history as invasive plants. 

spineless prickly pear were shipped to Australia as forage 

plants but also spiny plants, similar to their ancestors. 

prickly pears including O. stricta (Haw.) Haw.
indica (L.) Mill and O. vulgaris Mill. were invading new 
land at an approximate rate of 100 hectares (250 acres) per 
hour. They infested about 10 million hectares, mainly in 
Queensland. This author also reports that this happened 
in South Africa too, where in the early twentieth century 

 (the 
author does not specify any cultivar name) was introduced 
as forage, and also as an ornamental and hedging plant. 
Once naturalized, the progeny of these plants produced 
spines from the areoles, just like its ancestor.

It�s important to report that the cultivars by Burbank 
had to be reproduced vegetatively, as reported by the 
author in the article �How to grow the Burbank spineless 

Burbank�s spineless cactus: �Cactus should always be raised 

always runs back to the thorny kind when grown from seed, but 
�.

Opuntia
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The cultivar �Papiki�

A few of the fruiting kinds deserved to 
survive and indeed may yet be found in numerous private gardens throughout 
the milder parts of California; but nearly always the variety name has been lost�. 

Recently (in 2008), Roy Wiersma published his important work, �Luther 

reports on all the information available in the works and catalogues by the 
grower, where the morphological characters, hystory, etc. of the various 
cultivars are reported, as well as showing photographs of them.

In one of these images it�s possible to observe a specimen with 
characteristic spines and areoles: typically whitish, three per areole, 
slightly curved, corresponding to the cultivar �Papiki�, about which 

found that Luther Burbank sold this variety (see �Marin� for description), 
he did mention it as being one good for fruit. This was imported into 

the fellow I got my piece from originally obtained his piece from Hawaii. 
I have found no labelled photographs of �Papiki��.

As reported by Wiesma, it�s cited in the chapter dedicated to �Marin�, 
the other variety introduced in Hawaii: �Another variety called �Papiki� 

and is quite common, and though very heavily armed wth spines is 

Opuntia
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Opuntia �Papiki� now 
in Iberian Peninsula

Opuntia �Papiki� is the second Opuntia cultivar sold by Luther 
Burbank which escaped from cultivation and is now naturalized as 

- [

- [  30SYJ0688, Liria, 245 m, in an area of scrub, 
located between the city center and the monastery of San 
Miguel, together with other species belonging to the tribe 
Opuntioideae, as Cylindropuntia spinosior and 
indica

We observed a �Papiki� in Valencia in:

de la carretera A-460, a la salida del pueblo en direc-
ción Burguillos, 37 m. J. López-Pujol. 7-VII-2014.

- [
urbanization, 120 m. D. Guillot. 4-V-2014.

We also found pictures of specimens which probably belong to 
this cultivar:

�Cultivated and naturalized in scrubland�.

- Rubal (2013a): �Pine forests on coastal dunes� (Bahia de 
Cadiz: Coastal Pines and salt).

Locations found by other authors.

Locations found by other authors.

Distribution map of Opuntia �Papiki� 
in Iberian Peninsula
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- Rubal (2013 b): �Grasslands, hedges� (Bahia de Cadiz Natural 
Park).

- Rubal (2014): �Pine forests on calcareous rocks� (Pinar de 

- Ramirez (2011): �Weed grassland�.

]

- Zafra (2012) [Córdoba] �plant about 3 feet tall�, �Boundaries, 
vacant land� (in El Arrecife, Córdoba, J. Zafra, pers. comm.).

- Crespo (2012) [Badajoz]: �Old abandoned land� (very close 
to Bajadoz City, growing in an abandoned farm, close to an 
urbanized area, J. M. Crespo, pers. comm.).

found photos of �Papiki�, for example:

- Aedo (2006) �Murcia: Sierra de la Pila, San Joy, 38°14�22�� N, 

We can see images of specimens that probably correspond to 
this cultivar in other countries, for example in the United States, 

In EOL we found an image from Algarve, Portugal by Foden 
(2014) and by Jacinto (2014) (Algarve, photo taken on December 
16, 2006), which corresponds to �Papiki�.

Probably the specimens showed by EOL in Sicily by Mercadante 
(2014) correspond to this cultivar �  (L.) Mill 
CACTACEAE Local.: Sicilia, Italia Ref. Fried, G. Guide des Plantes 
Invasives Belin,. 2012�.

Opuntia
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Conclusion

In our experience, this cultivar cannot be considered, as a dangerous, 
invasive plant in Spain. Where we found it, the specimens are healthy 
and big, but occur in limited amounts, covering rather restricted 
areas, at least currently. The main problem of the presence of this 
cultivar concerns the dangerous spines which cover its stem.
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about the location of some of the specimens of Opuntia �Papiki�.
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