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Breadfruit (Artocarpus altilis) is a domesticated tree crop found throughout the insular Pacific and in other

tropical regions of the world where it has been introduced, most notably in the Caribbean. Although

breadfruit thrives in Hawai‘i, as it has since before European contact, efforts to introduce breadfruit to the

mainland United States have been challenged by the tree’s intolerance for even mildly cold temperatures.

Historically, only extreme southern Florida has been consistently warm enough to support breadfruit

cultivation. Today, however, likely owing to warming temperatures associated with global climate change,

but possibly also the selection of breadfruit varieties with improved cold tolerance, an increasing number of

growers based throughout Florida are finding success cultivating breadfruit trees and producing fruit. Using a

mixed-methods approach including interviews and surveys among forty-three Florida-based breadfruit

growers, this article investigates the current status and geographical range of breadfruit in the mainland

United States and considers both the sustainability implications and the remaining environmental challenges

regarding its cultivation. Key Words: agriculture, breadfruit, climate change, Florida, tropicalization.

G
eographers have long been interested in the

spatial distribution of particular food crops.

Although some writings, such as Sauer’s

(1993) Historical Geography of Crop Plants, have

become academic classics, other such research, pro-

ducing ever more precise maps of crop ranges, has

been dismissed as mere “cabbage counting” and

deemed overly quantitative at the expense of the

advancement of any broader application or theory

(McBryde 1947, 1). Yet, when the ranges of particu-

lar species are not viewed as static, but as being in

dynamic response to external human and environ-

mental factors, the detailed, geographical analysis of

the past and present ranges of both crops and wild

plants can yield important data toward our under-

standing of such concepts as cultural diffusion

(Zerega, Ragone, and Motley 2004; Montenegro,

Avis, and Weaver 2008), paleoclimatic reconstruc-

tions (Parry 1981; Davis and Shaw 2001; Mann

2002; Moriondo, Stefanini, and Bindi 2008), and

evidence for ongoing climate change (Chen et al.

2011; Sloat et al. 2020; Wallingford et al. 2020).

On this last front, recent collaborative research by

agronomists, climatologists, geographers, and wildlife

biologists has shown empirical evidence for the

“tropicalization” of temperate North American eco-

systems—largely by the northward expansion of the

ranges of tropical faunal and floral species in

response to more frequent mild winters and fewer

extreme cold events per year (Osland et al. 2021).

This study reveals and analyzes data related to the

expanded range of breadfruit (Artocarpus altilis)
within Florida since the mid-twentieth century.

Breadfruit is a particularly cold-intolerant tree spe-

cies, said to thrive in temperatures between 21 �C
and 32 �C, or about 70 �F to 90 �F (Ragone 1997;

Jones et al. 2011; National Tropical Botanical

Garden [NTBG] 2019b). As such, the northward

expansion of its suitability range is interpreted as

being made possible by the warmer conditions and

fewer extreme cold events that result from global cli-

mate change, possibly aided by the selection of par-

ticular varieties with relatively higher tolerance for

low temperatures.
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Breadfruit is a fruit tree descended from wild

ancestors native to Borneo that were naturally dis-

persed to New Guinea, the site of its original domes-

tication and point of origin for its human-facilitated

broader dispersal (Zerega, Ragone, and Motley 2006;

Williams et al. 2017). As one of the “canoe plants”

carried along by the Lapita people on their voyages

of discovery and settlement throughout the Pacific,

breadfruit was widely distributed across tropical

Oceania between 4,000 and 2,000 years ago (Zerega,

Ragone, and Motley 2004; Kirch 2019). This ever-

green, monoecious tree is noted for its large, lobed

leaves and cantaloupe-sized (12–20-cm diameter;

Ragone 2007), oblong-to-round starchy fruits (Figure

1). In many Pacific cultures, breadfruit has long

been a staple food, prepared in a variety of tradi-

tional ways. As breadfruit spread, it diversified

through natural and artificial selection, resulting

today in a remarkable number of varieties found

across the Pacific (Ragone 2007).

The first known written description of breadfruit

was by Pedro Fernandes de Queir�os, navigator aboard
Menda~na’s 1595–1596 voyage to the South Pacific

(Markham 1904). Europeans became more broadly

aware of breadfruit during the seventeenth and eigh-

teenth centuries: the English name of the fruit was

bestowed in Guam by the pirate and explorer

William Dampier (1697), who likened its staple role

in the Chamorro diet to that of “a Penny Loaf” in

his own country (296). After the publication of sev-

eral glowing accounts of its nutritional value and

ease of cultivation (e.g., Ellis 1775; Banks 1896),

breadfruit became highly sought after and was fur-

ther distributed, first to European colonies in Latin

America and the Caribbean, where it was intended

to serve as an easy source of food for enslaved plan-

tation laborers, then more broadly throughout low-

latitude regions of Africa and Asia (Mackay 1974;

DeLoughrey 2007; Newell 2010; Braun 2019;

Lincoln, Ragone, et al. 2019).
Breadfruit can be a key component for sustain-

able, regenerative agroforestry (Jones et al. 2011).

The trees grow fast (0.5–1.5m/year) and can live for

fifty to eighty years, sequestering atmospheric car-

bon, stabilizing soil, and providing shade and habi-

tat, all while reliably and abundantly producing food

that is high in carbohydrates and certain other vita-

mins and nutrients (Ragone and Cavaletto 2006;

Badrie and Broomes 2010; Lincoln and Ladefoged

2014; Liu, Ragone, and Murch 2015; Turi et al.

2015; Needham, Jha, and Lincoln 2020). Although

quantitative data on the amount of carbon seques-

tered by breadfruit trees is unavailable, comparable

data for the closely related jackfruit tree (Artocarpus
heterophyllus) is both instructive and encouraging. A

study of trees representing forty-five species growing

Figure 1. Left: A small breadfruit tree (approximate height 3.5 m or 12 feet), growing outdoors at Fairchild Tropical Botanic Garden in

Coral Gables, Florida. Right: Breadfruits growing on a tree near Miami. Photos: R. Fielding and J. J. Zaldivar.
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in the Western Ghats region of India found that

jackfruit sequestered more carbon (33,709 kg/year)

than any other species included in the study (Jithila

and Prasadan 2018).
Breadfruit trees usually begin fruiting three to six

years after planting and the yield varies by variety,

generally ranging from dozens to hundreds of fruits

per year (Ragone 1997; Lincoln, Cho, et al. 2019).

Commercial utilization of fresh breadfruit is limited,

however, by the fruit’s short shelf life. Within three

days of harvesting, breadfruits have often deterio-

rated beyond the point of usability (Ragone 1997).

As such, the most practical use for breadfruit is for

fresh fruits to be consumed locally or to be con-

verted into a shelf-stable product such as flour for

later local use or for export (Liu et al. 2020).

Although breadfruit is most culturally meaningful

throughout its prehistorical range in the Pacific

(Ragone 1991; Meilleur et al. 2004; Taylor and Tuia

2007; Langston and Lincoln 2018), it has come to play

a role in the cuisines, sustainable development initia-

tives, and indeed the cultural heritage of many regions

to which it was introduced (e.g., Gamedoagbao

and Bennett-Lartey 2007; Goebel 2007; Maerere and

Mgembe 2007; Medagoda 2007; Moustache and

Moustache 2007; Roberts-Nkrumah 2007; Omobuwajo

2007a, 2007b). Breadfruit, however, remains a

“neglected and underutilized species” (Padulosi,

Thompson, and Rudebjer 2013, 9; see also Ragone

1997), meaning that it is not among the major staple

crops of the world but has unrealized potential to con-

tribute to global food security and sustainable develop-

ment initiatives. Breadfruit is also one of thirty-five

crops listed in the International Treaty on Plant

Genetic Resources for Food and Agriculture’s Annex I,

a compilation meant to include only those species “most

important for food security” (Food and Agricultural

Organization of the United Nations 2021). The promo-

tion of neglected and underutilized food crops can

reduce the risk exposure that results from an overre-

liance on a very narrow base of crops—namely rice,

wheat, maize, and potatoes—that account for 60 per-

cent of the human energy supply (Padulosi, Thompson,

and Rudebjer 2013).

Recent modeling shows that the potential range

of breadfruit is likely to expand as global climate

change continues to trend toward warmer conditions

throughout most of the world in response to the

burning of fossil fuels and other human activities

(Mausio, Miura, and Lincoln 2020). Although the

direct and indirect effects of climate change are

likely to be overwhelmingly negative to most of the

world’s human population (Intergovernmental Panel

on Climate Change 2018), the expanded potential

range for certain neglected and underutilized tropical

crop species might represent one small positive effect

of climate change. Because the planting of breadfruit

trees—like most agroforestry and other forms of

perennial agriculture—can contribute to climate

change mitigation (Toensmeier 2016, 2017; Aba

et al. 2017), any expansion of the potential range of

breadfruit might serve to encourage more breadfruit

cultivation, which would in turn contribute to the

sequestration of additional atmospheric carbon. An

expansion of breadfruit’s potential range due to cli-

mate change, then, could make possible an increase

in breadfruit’s impacts on both global food security

and, paradoxically, the mitigation of climate change.

Historical Background

Efforts to cultivate breadfruit in the mainland

United States have a long history (Braun 2019).

During his second term as president, George

Washington received a letter from Fairlie Christie, a

member of the Jamaican House of Assembly, promis-

ing to send “3 Bread fruit plants in Baskets for your

Excellency.” Christie, knowing of “your Excellency’s

Wish to have a Bread fruit plant,” added that, “if it

will thrive in the Southern parts of America it will

be a great Aquisition, but I doubt it; it is however

well worth the Tryal” (Christie 1795). The “Bread

fruit plant” had been introduced to Jamaica just two

years earlier, the culmination of many years’ effort

by the British government to bring the tree from the

Pacific islands to their Caribbean colonies, where it

was to serve as a reliable and low-maintenance

source of food for their enslaved African laborers.

British efforts to transplant breadfruit had been

delayed by the mutiny aboard the Bounty, probably
now the most famous breadfruit-related tale in the

English-speaking world. After deposing Captain

William Bligh, the mutineers are said to have tossed

all 1,015 potted breadfruit saplings into the sea, well

within view of Bligh and his loyalists, who had been

set adrift in a meagerly provisioned longboat

(Newell 2010).
Bligh, remarkably, survived his abandonment at

sea by navigating the twenty-three-foot open boat to

Timor, where he and the surviving crewmembers
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found passage to England on a series of ships via

Batavia and the Cape of Good Hope (Dening 1992).

A year after arriving back in England, Bligh received

orders to return to Tahiti, this time in command of

the Providence accompanied by the heavily armed

and aptly named Assistant, to make another attempt

at importing breadfruit, said to be “of infinite

importance” to the Caribbean colonies (Mackay

1974, 63). Britain’s second breadfruit voyage would

prove successful; the Providence, still under guard of

the Assistant, entered the harbor at Jamaica’s Port

Royal in February, 1793, bedecked with potted trees

for delivery, having previously made stops to deposit

trees at the islands of St. Helena in the South

Atlantic and St. Vincent in the Lesser Antilles

(Newell 2010).
The introduction of breadfruit had long been a

goal of Caribbean sugar planters, who had first

learned about the tree from narratives of Pacific

exploration written by men such as Dampier, Cook,

and, especially, Sir Joseph Banks. Banks had

described breadfruit not merely as a foodstuff but as

the key to escaping the biblical curse that compelled

humans to labor for their food. “Scarcely can it be

said,” wrote Banks (1896) of the Tahitian people,

“that they earn their bread with the sweat of their

brow when their chiefest substance Breadfruit is pro-

cur’d with no more trouble than that of climbing a

tree and pulling it down” (134–35). To the

Caribbean planters, who grudgingly allowed their

enslaved laborers to “have Saturdays in the

Afternoon, and Sundays, to feed themselves,” bread-

fruit promised greater efficiency, allowing them to

compel more time in the profit-making labor of

sugar production because less would be needed for

tending to “provision grounds” (Pulsipher 1990,

24, 28).
As the Caribbean islands were converted more

and more to sugar cultivation, at the expense of

acreage that might otherwise have been used for

food production, planters came to rely increasingly

on imports to feed both themselves and their

enslaved workforces (Mulcahy 2014). Much of this

imported food came from the mainland North

American colonies and as independence loomed dur-

ing the mid- to late eighteenth century, some plant-

ers were justifiably worried about blockades and their

attendant food shortages. Valentine Morris, then

Governor of St. Vincent, spoke for many of his fel-

low colonists when he wrote to Banks in 1772,

asking “whether there was no possibility of procuring

the bread tree … so as to introduce that most valu-

able tree into our American Islands” (Newell 2010,

148). If an introduction were possible, Morris con-

tinued, he was “certain it would be the greatest

blessing to the inhabitants.”
Caribbean planters were not the only ones inter-

ested in breadfruit, nor was the idea of bringing the

crop to the United States presented only to

President Washington. Thomas Jefferson was

enchanted by the vision painted for him by

Alexandre Giroud, of Saint-Domingue’s Soci�et�e
Libre des Sciences et des Arts (Free Society of

Sciences and Arts), who predicted that Jefferson’s

own Monticello might be “in 10 years, covered with

the beautiful shade and the nourishing fruits of this

precious tree” (Oberg 2002, 347–48). Giroud’s letter

accompanied a small packet of what he called

“quelques Graines du … Arbre �a Pain” (some seeds

of the … Bread Tree), although the existence of

seeds hints strongly that what Giroud actually sent

Jefferson was from the closely related breadnut

(Artocarpus camansi) rather than true breadfruit,

which is mainly seedless and is propagated vegeta-

tively through root cuttings, shoots, or air layers,

rather than seeds (Aurore et al. 2014). Still, Giroud

believed he was sending Jefferson breadfruit and,

based on his observation that it “succeeds perfectly”

in Saint-Domingue, wrote that he hoped “it will also

be successful in the Southern States of your

Republic.” Jefferson may have had doubts. Years ear-

lier, when Benjamin Vaughan of Jamaica had prom-

ised to send Jefferson samples of rice and breadfruit

seeds as soon as the Bounty arrived with its cargo,1

Jefferson responded to ask, “Will any of our climates

admit the cultivation of the latter? I am too little

acquainted with it to judge” (Boyd 1958, 133–34).
Jefferson’s question was prescient. Today, bread-

fruit is considered an “ultra-tropical” plant, notori-

ously intolerant of cold weather (Morton 1987). The

Hawai‘i-based NTBG, which houses the Breadfruit

Institute—a research unit formed in 2003 and dedi-

cated “to promoting the conservation, study, and use

of breadfruit for food and reforestation” (NTBG

2019c)—advises that breadfruit grows best in cli-

mates that range between 21 and 32 �C (about

70–90 �F) and that temperatures below 5 �C (41 �F)
can damage the leaves, causing them to discolor,

curl, and drop, depriving the trees of photosynthe-

sized energy and eventually killing the tree (NTBG

4 Fielding and Zaldivar



2019b). Within the contiguous United States, the

only place where breadfruit horticulture was even

attempted has long been Florida, and even there, it

has been challenging.
A late nineteenth-century U.S. government agri-

cultural report noted that “the Bread Fruit tree is

very rarely seen in Florida,” but that there had been

“one or two cases” in which “specimens have passed

the winter safely as far north as Manatee,” a former

town now part of Bradenton (Reasoner and Klee

1888, 51). Frank Bidwell, a late-nineteenth-century

plant enthusiast, imported breadfruit and other tropi-

cal fruit trees from Jamaica to his heated,

Jacksonville-area greenhouse beginning at least as

early as 1880 (“Bidwell’s Nursery” 1880). In 1888, a

newspaper reported that one of Bidwell’s trees was

“about ten feet in height and blooming,” and the

journalist mentioned that the resulting fruit, “so rare

in Florida,” would be “watched with great interest”

as it developed (“Bread Fruit Tree” 1888, 4). A nurs-

ery catalogue from 1890 offered breadfruit trees for

sale to Florida growers for prices ranging from three

to five dollars (approximately $95–160 today), along

with a warning that, “north of Charlotte Harbor it

should have winter protection” (Hoyt 1890a, 4).

Another catalogue warned starkly that breadfruit

“will always be confined to the lower Keys of

Florida” (Reasoner and Reasoner 1892, 7).

At the 1890 meeting of the Florida Horticultural

Society, held in May of that year, Robert D. Hoyt,

owner of a Pinellas County nursery, reported on the

effects of a freeze that had occurred just two months

earlier. Hoyt (1890b) stated that the unusually cold

weather, “although a most unwelcome visitor,” had

given Florida horticulturists “the opportunity of test-

ing the relative hardiness of the different species

now growing here” (19). Importantly, Hoyt provided

the latitude of his site, “27 degrees 570” (27.95�N),

and noted that he recorded a low temperature of

36 �F (2 �C) on the night of 17 March. A 1906 U.S.

Department of Agriculture [USDA] report corrobo-

rates Hoyt’s records, including the weather of 14

March through 17 March as among “the more

important cold waves” of the decade and notes the

extensive damage done to citrus and other crops in

Florida (USDA 1906, 16). Accompanying weather

charts show the temperature near Hoyt’s nursery

dropping from about 70 �F (21 �C) to 40 �F (4.5 �C)
in three days. This rare weather proved intolerable

for Hoyt’s “famous breadfruit tree,” which “wilted

and died at a temperature of 45 degrees” Fahrenheit

(7 �C; Hoyt 1890b, 20). Hoyt (1890b) noted that

the breadfruit, along with other “very tender plants,”
had been kept in a greenhouse, “where frost was not

allowed to come in direct contact with them,” but

that even these precautions were insufficient to pro-

tect the tree (20).
Julia Morton (1987), the celebrated University of

Miami botanist, noted that the USDA had imported
breadfruit from the Panama Canal Zone in 19062

and, at the time of her writing in the late 1980s,

trees could be found growing and fruiting throughout
Key West and “at least one on Vaca Key about 50

miles to the northeast” (52). Morton hinted that

Vaca Key might represent breadfruit’s northernmost

limit as she continued:

On the mainland of Florida, the tree can be

maintained outdoors for a few years with mild winters

but, unless protected with plastic covering to prevent

dehydration, it ultimately succumbs. A few have been

kept alive in greenhouses or conservatories. (52)

Breadfruit’s sentence of confinement “to the lower
Keys of Florida” seems to have been accepted widely

within Florida horticultural circles for many years.

One exception in proof of this rule is the case of H.
Wallace Johnston, whose profile in an early-twenti-

eth-century magazine called him “a Plant Wizard”

(Dacy 1926, 36). Johnston grew tropical fruits at his

forty-acre tract near Homestead and might have
been one of the first to attempt to grow breadfruit

outdoors north of the Florida Keys. According to the

article, Johnson had “for many years … been trying
to raise specimens of the South Sea Island bread-

fruit trees in southern Florida,” but “time and again

his importations, from one cause or another, have

died” (Dacy 1926, 38). The article went on to detail
Johnston’s attempts to create suitable microclimates

for his breadfruit trees, although, curiously, his focus

seems to have been on the soil rather than the tem-
perature. “Ultimately,” the article continued,

“success crowned his persistency and patience,” and,

in February 1926, the journalist declared that “today,

the only bread-fruit tree growing outdoors in this
country is a masterpiece of agricultural care at

[Johnston’s] gardens” (Dacy 1926, 38).
A Miami newspaper a few years later remarked

that “almost everybody is interested in [Johnston’s]

Breadfruit tree” (“Suggests pulp tree for Dade area

industry” 1929, 14). The article explained that
David Fairchild, the botanist credited with importing
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thousands of plant species into the United States

during his tenure at the USDA’s Office of Seed and

Plant Introduction, which he established in 1898

(Stone 2018), had, a few years earlier, sent Johnston

a breadfruit sapling, but that Johnston had refused it

because “for seven years [he had] tried unsuccessfully

to raise them.” Fairchild had become enamored with

breadfruit in Samoa and seems to have attempted to

grow breadfruit in Florida himself. Fairchild’s tree, or

trees, however, did not survive long. His property,

which he called “the Kampong,” because “it sug-

gested a little village—a Javanese Kampong”

(Fairchild 1947, 39), is now a part of the NTBG

and features at least fourteen breadfruit trees—sev-

eral of which have fruited in recent years. The pres-

ence of these trees, however, is discontinuous from

Fairchild’s efforts; they were brought from Hawai‘i as

a gift from another NTBG site around 2009 (Craig

Morell, Director of the Kampong, personal commu-

nication, October 5, 2021). After too many failed

attempts to grow breadfruit, Fairchild (1947) would

later declare that “it is too tender for Florida, except

in Key West” (16), perhaps considering Johnston’s

tree to be exceptional.
Fairchild’s estimation was shared by many who

came after him. Herbert S. Wolfe, a University of

Florida horticulturist, wrote in his fifty-year retro-

spective on tropical fruit cultivation in Florida that

“only the leader of a forlorn hope” would continue

to plant breadfruit in the state. Climatic lessons, it

seemed, had been learned and Florida horticulturists,

perhaps giving in to a spirit of environmental deter-

minism, were increasingly aware of “what species are

not suited to our conditions” (Wolfe 1937, 76).
Throughout the twentieth century, however, some

growers in South Florida were successful in establish-

ing breadfruit trees. These often experienced the

cycle described by Morton (1987), in which “the

tree can be maintained outdoors for a few years with

mild winters but … it ultimately succumbs” (52).

Fruiting also appears to have been rare. A 1946

“Points of Interest” list in the Key West Citizen
newspaper includes “the only bearing breadfruit tree

in the country” (“Points of Interest” 1946, 4). The

Citizen’s exaggeration is perhaps forgivable, in keep-

ing with the long tradition of luring tourists to

Florida through overstatement. Other successful

breadfruit growers during this time included Johan

Petersen, whose home and garden in Redland, called

Bonita Groves, was an early twentieth-century

tourist attraction, and Frank Rimoldi, a University

of Miami botanist and cofounder of the institution’s

Gifford Arboretum. The arboretum now features a

fruiting breadfruit tree, yet stated, in a recent issue

of its own newsletter, “Miami is generally considered

to be too cold for breadfruit” (Gifford Arboretum

2014, 6). Petersen was featured in a 1929 Miami

newspaper for the tropical flowers and fruits he

brought to a popular fruit festival in Homestead. His

display, which included breadfruit he had grown at

Bonita Groves, was said to have caused “many favor-

able comments by tourists and homefolks” (“Fruit

Festival” 1929, 6).
William “Bill” Whitman (1972), the mid-twenti-

eth-century amateur horticulturist credited with intro-

ducing many novel species to the United States

through his garden in Bal Harbour—a favorable loca-

tion on a narrow isthmus between Biscayne Bay and

the Atlantic Ocean—wrote that he “considers the

breadfruit to be the most cold intolerant of all his

introductions” (282). Whitman introduced a particu-

lar variety of breadfruit to Florida (Puero, from

Tahiti), but he acknowledged that his accomplish-

ment had predecessors with regard to both growing

and fruiting of other breadfruit varieties, writing that

breadfruit trees were already growing in Key West

when he first planted one in Bal Harbour and, when

Whitman’s tree bore fruit in 1954, his report to the

Florida State Horticultural Society mentioned that a

tree planted by a grower named Duffield Matson had

already fruited on Key Biscayne (Whitman, Mauro,

and Younghans 1956). During the mid-twentieth cen-

tury, breadfruit trees were indeed rare north of the

Florida Keys; those that produced fruit were even

more so.
Bruce Ledin, a horticulturist at the University of

Florida’s Subtropical Experiment Station in Redland

during the 1950s (now the Tropical Research and

Education Center of the University of Florida’s

Institute of Food and Agricultural Sciences), called

breadfruit “one of the most cold sensitive plants thus

far grown in Florida,” and said that, “for this reason

it is a rare tree and seldom seen.” Ledin (1957) went

on to point out that breadfruit, “is grown successfully

only on the Florida Keys, especially in Key West, or

in protected areas along Biscayne Bay where the

temperature rarely falls below 40 degrees F” (356).

This geographical limitation was long accepted as a

natural, and immutable, factor for breadfruit cultiva-

tion in Florida: certainly possible in the Keys, maybe

6 Fielding and Zaldivar



in a few specific microclimates around Miami, but

nowhere else. Even then, the soft wood of the bread-

fruit tree was known to be susceptible to breakage in

strong winds, a fact counter to the Caribbean plant-

ers’ argument that breadfruit would weather the

region’s seasonal hurricanes better than existing local

food crops, most notably plantain (Musa spp.), as lit-

erary scholar Elizabeth DeLoughrey (2007) has

pointed out. Indeed, Bill Whitman (1972) wrote

presciently about environmental factors challenging

tropical fruit horticulture in South Florida and noted

that, “hurricanes, not the occasional winter cold

front, are responsible for the loss or greatly delayed

fruiting of certain plants” (286–87). As some models

predict that tropical cyclone frequency and intensity

will both increase due to climate change, Whitman’s

warning continues to be relevant for Florida’s bread-

fruit growers today, even as cold weather remains a

chief concern (Knutson et al. 2020).

Two important considerations, however, might per-

suade twenty-first-century breadfruit growers to recon-

sider the crop’s supposed geographical limitation. The

first is concerned with the actual cold tolerance of

breadfruit itself, especially with regard to the possibil-

ity of differential hardiness among the many extant

varieties. In 1976, the British botanist Colin Leakey

(1977) undertook what he called a “breadfruit recon-

naissance tour” throughout the Caribbean and

reported that, “clearly, within the genetic range of the

breadfruit, there is a much greater potential for adap-

tation to different climatic conditions than is indi-

cated in the standard textbook accounts” (11).

Researchers in Hawai‘i are currently conducting trials

to test differential resilience to a range of environ-

mental conditions, including temperature, across sev-

eral breadfruit varieties (Lincoln, Cho, et al. 2019).

This point is especially salient when one considers

how few breadfruit varieties have been introduced to

the mainland United States (likely fewer than ten),

relative to the diversity that exists within the

Caribbean (tens of varieties) and, to a greater extent,

in the Pacific, where hundreds of varieties are found

(Ragone 2007; Roberts-Nkrumah 2018; Daley,

Roberts-Nkrumah, and Alleyne 2020).
The second consideration is that the climate is

changing, and most U.S.-based agriculturalists and

gardeners derive their assumptions on the suitability

of various plants in specific places from the Plant

Hardiness Zone Map (USDA, Agricultural Research

Service 2012; Figure 2). This map charts thirteen

separate planting zones across the United States,

based on average low temperatures. Each zone is

divided into two subzones, a and b, so in practice

there are twenty-six zones altogether, each represent-

ing a temperature band of 5 �F (a range of about

2.8 �C). The coldest zone, 1a, is in northern Alaska

and the warmest, 13b, is in Puerto Rico. Puerto Rico

is the only United States territory included on the

map. The other inhabited U.S. territories—

American Samoa, Guam, the Northern Mariana

Islands, and the U.S. Virgin Islands—are not shown.

According to individual data on each of these terri-

tories, however, all have climates similar to Zone 13

except American Samoa, which is more comparable

to Zone 11.
Within the continental United States, the southern

tip of Florida rates the warmest, with zones from 10a to

11b represented. According to data from the Breadfruit

Institute at the NTBG, the only zones in which bread-

fruit should be expected to grow are 11b and higher

(NTBG 2019b). The Plant Hardiness Zone Map, how-

ever, is based on temperatures recorded from 1976 to

2005 and, according to a 2021 U.S. government report,

the seven hottest years on record were the immediately

previous seven years: 2014 through 2020 (Blunden and

Boyer 2021). As a result, the map and the data it charts

are quickly becoming outdated. Florida-based breadfruit

growers are taking note of these considerations and

anecdotal reports of successful breadfruit cultivation

throughout the state have become increasingly frequent

in recent years (Leonard-Mularz et al. 2021). To us,

these anecdotes seemed to call out for a more rigorous

geographical analysis.

Materials and Methods

To investigate current trends of breadfruit cultiva-

tion in Florida, we employed a mixed-methods

approach. Modeled to some degree on the work of

Blaire Langston and Noa Kekuewa Lincoln (2018)

in Hawai‘i, the methods included site visits to bread-

fruit growing operations, semistructured interviews

with growers, and an online survey sent to growers.

During April 2021, we conducted site visits and

interviews with fifteen breadfruit growers in

South Florida.
After the fieldwork, we created an online survey

to gather information from other breadfruit growers

that we had not met in person. Survey questions

were determined in part by considering themes that
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had arisen during on-site interviews. The survey was

distributed through official channels including

county extension offices and interest groups for trop-

ical fruit enthusiasts, as well as through more infor-

mal means such as social media posts and word of

mouth. It was open for responses from 21 June 2021

to 23 August 2021.
All human-subject research for this study was

approved by the Institutional Review Board at

Coastal Carolina University (protocol number

2021.69 initially approved on 12 February 2021,

with updates approved on 23 February 2021, and 26

April 2021).

Site Visits and Interviews

Before field work commenced, one author,

Fielding, reached out to breadfruit growers through

two online message boards: the Tropical Fruit Forum

(tropicalfruitforum.com) and the International Palm

Society’s “Palm Talk” forum (palmtalk.org/forum).

The former includes discussions of many kinds of

tropical fruits, including breadfruit, and the latter,

although focused on palms as the name suggests, also

hosts a so-called Off Topic Forum in which

“tropical-looking plants other than palms” are dis-

cussed. In each post, the author introduced himself

as a South Carolina–based researcher and Florida

native,3 with interest in breadfruit as a component

of sustainable development. He stated that he was

interested in learning about efforts to grow breadfruit

outside of its known hardiness zones, particularly in

Florida, and invited forum participants to contact

him through the message boards or by e-mail if they

would be interested in sharing their own experiences

with breadfruit. Both posts resulted in many

responses from breadfruit growers in Florida and else-

where. In the correspondence that followed, several

Figure 2. The current U.S. Department of Agriculture Plant Hardiness Zone Map for the Southeastern United States. Maps of other

U.S. regions and of the entire country are available at planthardiness.ars.usda.gov. Source: Prism Climate Group and United States

Agricultural Research Service (2012).
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Florida-based growers invited us to come see their

breadfruit trees. Some growers referred us to others

and, through a snowball sampling method, we were

able to build a list of sites that we would visit and

growers we would interview. This list included eight

private individuals, four botanical gardens or similar

institutions, and three other sites: a public park, a

presidential museum (Figure 3, see Parks 1991), and

a hotel. The site visits and interviews for this study

are listed in Table 1, along with information specific

to each.
During site visits, we engaged the growers in semi-

structured interviews. These lasted from just a few

minutes to several hours. The shortest visits con-

sisted of simply observing and photographing a tree

from the edge of a property for which we had not

been able to make contact with the grower. We

were unable to visit one site altogether but we spoke

extensively by telephone with the grower, who sent

photographs of the tree. Thirteen breadfruit growers

were interviewed and topics similar to those raised

in the online survey, detailed in what follows, were

discussed. Specifically, each interview covered the

grower’s own history of—and motivation for—grow-

ing breadfruit, the provenance of each tree (i.e.,

whether it was planted from a seed, a root cutting,

or an air layer, and whether the variety was known),

the grower’s experience with climatic and other

environmental challenges, and the benefits they

have seen from growing breadfruit in Florida.

Online Survey

The online survey, made available in both English

and Spanish, included sixteen core questions, with

an additional nine or ten questions (depending on

the specific responses) that were repeated based on

the number of trees that a person was growing. The

Figure 3. A breadfruit tree, growing outdoors at the Harry S. Truman Little White House in Key West, Florida. Photo: R. Fielding.
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survey was administered via the Snap Surveys

account licensed to Coastal Carolina University.

Prior to seeing the first survey question, respondents

were given a choice of languages (English or

Spanish) and presented with a brief paragraph of

introductory text. Respondents were then asked to

read a standard piece of informed-consent text and

to type their name and the date as confirmation of

their consent to participate in the survey.

Results

Based on both survey responses and site visits,

this study has identified forty-three Florida-based

breadfruit growers with a combined total of more

than 121 breadfruit trees. The locations of all bread-

fruit trees represented in this study are mapped in

Figure 4. Because results from the interviews and site

visits can serve to clarify and refine trends identified

through the survey, we shall discuss the results from

the survey first and then results from the interviews

and site visits below.

Online Survey

The survey yielded forty-one responses, thirty of

which were from individuals currently growing

breadfruit in Florida. Five respondents were identi-

fied as nongrowers and six as non-Florida growers;

these were removed from the results for analysis.

Two of the survey respondents were also growers

that had been interviewed during the site visits. All

but one respondent opted to complete the survey in

English. Any extracts from the single Spanish

response are presented here in English and the trans-

lations are our own.
Qualitative or otherwise open-ended survey

responses were coded into an appropriate number of

categories, based on the range of responses.

Quantitative responses were grouped into ranges

with natural breaks when necessary or analyzed sta-

tistically without grouping.
Survey responses are summarized by grower in

Table 2 and by tree in Table 3. Cumulatively, the

thirty Florida-based growers who responded to the

survey reported having more than eighty breadfruit

trees. Twenty-seven unique ZIP codes across eight

counties were represented, with no more than two

growers per ZIP code.
Four growers (13 percent) had been growing

breadfruit for less than a year, ten (33 percent) had

been growing between one and five years, six (20

percent) between six and ten years, and eight (27

percent) for more than ten years. The length of time

spent growing breadfruit in Florida is especially rele-

vant, owing to the number of cold winters that the

older trees would have experienced.
In response to Question 5 (“Why do you grow

breadfruit?”), the majority of respondents (15

growers, or 50 percent) reported that food produc-

tion was their motivation. The second most common

reason (eight growers, 27 percent) was the beauty of

the tree. Thirteen percent of respondents (four

growers) reported that growing breadfruit is a way

Table 1. Summary of site visits and interviews, ordered from north to south

Site name or type Location Method(s) of contact No. of trees

Private home Loxahatchee Groves Interview 1

Private home Davie Interview, site visit, survey 1

Private home Davie Interview, site visit 1

Fairchild Tropical Botanic Garden Coral Gables Interview, site visit 2

The Kampong Coconut Grove Interview, site visit, survey 14

Private farm Redland Interview, site visit 2

Fruit & Spice Park Redland Interview, site visit 2

Private home/farm Redland Interview, site visit 1

Private home Homestead Interview, site visit 1

Grimal Grove Big Pine Key Interview, site visit 26

Private home Key West Interview, site visit 1

Private home Key West Site visit 1

Truman Little White House Key West Interview, site visit 1

Truman Waterfront Park Key West Site visit 1

Southernmost Point Guest House Key West Interview, site visit 1
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Figure 4. Map showing locations of breadfruit sites discussed in this study. Temperature data are derived from U.S. Department of

Agriculture Plant Hardiness Zone Map (see Figure 2). Cartography: A.D. Ollivierre, Tombolo Maps & Design.
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that they connect to their own cultural heritage or

to the history of the property on which the trees

grow. Statements that were coded as cultural

heritage refer to the grower’s own personal history

and include, “I am from Puerto Rico and grew up

eating it all the time,” and “It’s my favorite tree. I

Table 2. Data on Florida breadfruit growers, summarized from survey responses

No. Percentage

Location, by county

Broward 9 30

Collier 1 3

Hillsborough 1 3

Lee 3 10

Manatee 1 3

Miami-Dade 7 23

Monroe 2 7

Palm Beach 6 20

Type of growing operation

Residential/home 22 73

Agricultural/farm 2 7

Botanical garden 2 7

Plant nursery 3 10

Length of time spent growing breadfruit in Florida

< 1 year 4 13

1–5 years 10 33

6–10 years 6 20

> 10 years 8 27

No response 5 17

Number of trees currently growing

1 23 73

2–5 5 17

6–10 1 3

11–25 1 3

25 or more 1 3

Motivation for growing breadfruit

Beauty of tree 8 27

Food production 15 50

Challenge 4 13

Cultural or historical heritage 4 13

Other 5 17

No response 2 7

Experience with environmental hazards

Protect against cold 13 43

Protect against wind 4 13

Problems due to saltwater 1 3

Membership in horticultural organizations

Calusa Rare Fruit Exchange, Fort Myers 2 7

Florida Nursery, Growers and Landscape Association 1 3

International Palm Society 1 3

Rare Fruit & Vegetable Council of Broward 2 7

Rare Fruit Council International 4 13

Rare Fruit Society of Florida 2 7

Tropical Flowering Tree Society 1 3

Tropical Fruit & Vegetable Society of Redland 2 7

Tropical Fruit Growers of South Florida 1 3

Not a member of any horticultural organization 19 63

No response 9 30

Note: Only responses from current Florida-based breadfruit growers are included here (n¼ 30). The sum of

percentages for some categories (e.g., motivation for growing breadfruit) add up to more than 100% because

participants were allowed to provide more than one response.
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had one in my backyard growing up in Haiti, but
after moving to America, I found it hard to get the
fruit, so eventually I decided to grow my own.”

Statements coded as historical heritage refer to the
history of the property, as opposed to the grower’s

own personal history, and include this example from

a representative of the Edison and Ford Winter

Estates in Fort Myers (see Cosden, Newman, and

Pendleton [2015] for more information):

Breadfruit has both botanical and historical importance

to the property here at the estates. Our geography and

climate allow us to grow the specimens as part of our

botanical collection. But breadfruit is also historically

important because it is in the Mulberry family, which

Edison was studying for a source of latex in the 1920s.

Another example of a historical heritage statement,

which also mentions the changing climate, came

from a representative of the Kampong:

Our trees are part of the legacy of fruit crops

collections of Dr. David Fairchild. … Breadfruit have

been grown here with marginal success for about 25

years, but only in the last 5 years or so have the

winters been warm enough to allow the trees any

significant growth.

Four growers (13 percent) referenced being moti-

vated by the challenge of attempting to grow bread-

fruit outside of its native habitat. An exemplary

response for this category of motivation was,

“Because when I moved to Miami I was told that it

would not grow here.” The particular grower who

made that statement was proud of his twenty-five-

foot, twenty-one-year-old breadfruit tree, which he

said, “produces a large amount of fruit every year.”
The majority of growers reported that they do not

take precautions to protect their trees against cold

weather, strong wind, or saltwater exposure (50 per-

cent, 83 percent, and 90 percent, respectively). We

coded the open-ended responses to the questions

about the specific kinds of damage that occurs from

cold weather, strong wind, and saltwater exposure;

these responses are summarized in Table 4.
Although we relied heavily on the networks estab-

lished by various horticultural enthusiast groups based

in South Florida to distribute the survey, only eleven

respondents (37 percent) reported being members of

any such group. Membership was dispersed across

nine separate groups, with four growers (13 percent)

being members of more than one group.

Of the eighty trees identified in the survey results,

thirty-nine (49 percent) had complete or nearly com-

plete data (i.e., responses to the subsections of

Question 11). Of these thirty-nine trees, the oldest

was reported as having been planted thirty years ago

and the newest was reported as having been acquired

Table 3. Data on breadfruit trees currently growing in
Florida, summarized from survey responses

Number Percentage

Variety

‘Ma’afala’ 16 41

Unknown 23 59

Age of tree

< 1 year 4 10

1–5 years 15 38

6–10 years 11 28

> 10 years 9 23

Height of tree

< 2 feet (< 0.6m) 1 3

2–5 feet (0.6–1.5m) 5 13

6–10 feet (1.8–3.0m) 10 26

11–20 feet (3.6–6.1m) 17 44

21–30 feet (6.4–9.1m) 3 8

> 30 feet (9.1 m) 3 8

Propagation method

Air layer 13 33

Root cutting 13 33

Seeda 2 5

Other 7 18

Unknown 16 41

Type of planting

In the ground 33 85

In a container 5 13

No response 1 3

Location of planting

Fully outdoors 33 85

Fully indoors (including greenhouses) 2 5

Partially sheltered 2 5

No response 2 5

Fruiting history

Has produced fruit 19 49

Has not produced fruit 19 49

No response 1 3

Presence or absence of seeds in fruitb

Seeds present 4 21

Seeds absent 9 47

Seeds inconsistent 1 5

No response 5 26

Note: Only trees for which complete, or nearly complete, responses were

provided through the survey are included here (n¼ 39). Responses that

were largely incomplete (i.e., with vital information such as number of

trees or ZIP code missing) have been eliminated from this analysis.
aThe trees propagated by seed may have been breadnut (A. camansi)
rather than true breadfruit (see Aurore et al. 2014 and NTBG 2019a).
bPercentages given for this category are only of those trees that have

produced fruit (n¼ 28).
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only forty-five days prior to the completion of the sur-

vey. The average tree age reported was six years,

ten months.
Survey respondents were asked to report the

heights of their trees. Acknowledging misestimation

as a possibility, we report here the specific heights

given by the growers uncritically, as we have no

practical way to verify the heights of trees we have

not seen. The smallest tree reported was sixteen

inches (40.6 cm) in height and the tallest was forty

feet (12m). The average height was fifteen feet

(4.5m). In terms of growth rate, then, the average

as calculated from these data would be about four

feet, three inches (1.3m) per year. This average

growth rate is near the top end of the range

(0.5–1.5m/year) said to be expected for breadfruit

trees growing “in favorable conditions” and might

support our assumption that some overestimation of

tree height by the survey respondents occurred

(Lincoln, Ragone, et al. 2019, 330). Half of the trees

(49 percent) had fruited and half had not.

Thirty-three trees (85 percent) were planted in the

ground and five (13 percent) in containers. Two trees

(5 percent) were reported as being kept “fully

indoors” and two were “partially sheltered.” The

grower of one “partially sheltered” tree explained that

the container-grown tree was left outside when the

weather was warm and brought inside when it was

cold. The other “partially sheltered” tree was planted

outdoors with other, taller trees nearby as windbreaks.

In all, thirty-two trees (40 percent of the total) were

reported as being planted both in the ground and

fully outdoors. This combination of criteria represents

the most exposure to environmental conditions that a

breadfruit tree would experience in Florida and was

reported in six counties: Broward, Lee, Manatee,

Miami-Dade, Monroe, and Palm Beach. Survey

respondents reported that, of these thirty-two trees,

only fifteen (42 percent) are given any form of pro-

tection from the cold. Methods of cold protection

include erecting temporary shelters over the trees,

placing heat lamps at the trees’ bases, and adjusting

irrigation protocols in anticipation of cold weather.

One grower reported “string[ing] Christmas lights

onto the tree” as the only method of cold protection

practiced. Nineteen of these “outdoors, in-the-

ground” trees (53 percent) have fruited.

Site Visits and Interviews

The information gathered during site visits and

interviews serves to clarify some of the data col-

lected through the survey. For example, one grower

in Redland explained that he planted a single small

breadfruit tree in a field mainly planted with palms

because “I love a good challenge.” He had planted

the tree in January, 2021, and it had survived several

nights below 50 �F (10 �C). When asked what he did

Table 4. Reported damage to breadfruit trees from environmental conditions—cold, wind, and saltwater—ordered from
least to most severe

Due to cold weather Due to strong wind Due to saltwater

Type of damage

No. of

growers

reporting

Percentage of

growers

reporting

No. of growers

reporting

Percentage of

growers

reporting

No. of growers

reporting

Percentage of

growers

reporting

None 10 33 12 40 0 0

Leaves smaller than normal 1 3 0 0 0 0

Fruit yield less than normal 0 0 1 3 0 0

Leaf discoloration or “burn” 9 30 2 7 0 0

Defoliation 9 30 3 10 0 0

Dehydration 0 0 1 3 0 0

Physical damage to leaves

(i.e., tearing)

0 0 3 10 0 0

Branch tip damage 1 3 0 0 1 3

Branches drop 3 10 4 13 0 0

Tree stops growing 2 7 0 0 0 0

Tree dies back to roots 1 3 0 0 0 0

Tree falls down 0 0 1 3 0 0

Tree dies 3 10 0 0 1 3

Note: Percentages are based on the number of growers (n¼ 30) who responded to the survey.
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to protect his tree during winter, this grower said

simply, “Nothing. It’s a warrior!” Another grower,

the Director of Collections for the Center for

Tropical Plant Conservation at Fairchild Tropical

Botanic Garden in Coral Gables, explained that the

duration of cold weather can be just as important, or

more so, than the absolute lowest temperature expe-

rienced. With a well-timed regimen of watering in

the days leading up to a forecasted cold front, this

grower is able to protect his outdoor breadfruit tree,

which he described as “hearty and adaptable.”

Another botanical garden-based grower, a horticul-

turist at the Preston B. Bird and Mary Heinlein

Fruit & Spice Park in Redland (Rollins 1987), dis-

cussed the relationship between watering and cold

weather. She described how the Park’s two breadfruit

trees, which are planted in large box-like containers

under the cover of a greenhouse, had never fruited

while previously planted directly in the ground, but

when the trees were dug up and replanted in the

containers, they began to fruit. The horticulturist

explained that the reason was likely related to the

type of soil in the containers and its drainability.

She specifically pointed out that the temperature

range inside the greenhouse was similar to that of

the Florida Keys and that the soil in the containers

was similar to soils found in the Keys.
One grower, a Jamaican immigrant based in

Homestead, maintained an impressive tropical garden

in the backyard of her very suburban home. The cen-

terpiece in this garden was a large breadfruit tree,

which she had planted as an air layer taken off a tree

that had stood in its place but was blown down during

Hurricane Irma, which struck Florida in September

2017. This grower’s tree produces fruit prolifically and

also sends up many root suckers, which she cuts and

pots to sell. The fruits, however, are not for sale. “I try

to eat everything I grow,” she said. Another grower,

who immigrated to the town of Davie from Guyana,

planted a single breadfruit tree in her suburban front

yard because she missed the fruit that was plentiful in

her home country. This tree defoliates in winter and

has not borne fruit, despite being sixteen years old at

the time of this study. The grower diligently prunes

the tree and picks off insects because, in her words, “I

really want breadfruit.”
The largest breadfruit operation visited for this

study was Grimal Grove on Big Pine Key. This two-

acre site was established by amateur horticulturist

Adolf Grimal in 1955 but fell into disrepair after his

death in 1997. Grimal hewed his grove out of the

limestone rock that underlies much of the land in

the Florida Keys and filled the excavations with soil

brought in from mainland Florida (Garvey 2016).

The Grove’s present owner took over in 2013, initi-

ating a community-based restoration campaign that

culminated in the Grove’s reopening in 2016, just

prior to its devastation in Hurricane Irma the follow-

ing year. After the hurricane, Grimal Grove was

restored once again, having “lost 85 percent of our

trees [with] three feet of saltwater over the whole

grove” as the grower described to local media

(Duong 2019). Twenty-six breadfruit trees now grow

at Grimal Grove, most of them—eighteen—of the

‘Ma’afala’ variety, with five that the grower called

“white variety,” (a Caribbean designation for which

the analogous Pacific variety is not certain; see

Daley, Roberts-Nkrumah, and Alleyne [2020] and

Roberts-Nkrumah [2018]) and one each of ‘Piipiia,’

‘Puaa,’ and a suspected ‘Ma’afala’ hybrid. Grimal

Grove sells air layers from breadfruit trees, as well as

the fruits themselves. Having witnessed the resil-

ience with which the breadfruit trees grew back after

Hurricane Irma, the grower at Grimal Grove stated

that he was “done planting anything but breadfruit.”

Discussion

This study identified forty-three breadfruit growers

in Florida, with a total of more than 121 individual

breadfruit trees. We say “more than 121” because

one survey respondent indicated that they currently

grow more than twenty-five breadfruit trees but did

not provide the exact number. The figure of 121

and all the calculations in our analysis assume

exactly twenty-five trees from this grower. Thirty-

five of the growers (81 percent) are based north of

the Florida Keys, with the absolute northernmost

breadfruit tree identified by this study at latitude

27.9�N on Tampa’s Interbay Peninsula in

Hillsborough County. This tree, however, is planted

in a container and is moved indoors during cold

weather—a practice that could, conceivably, allow

for breadfruit to be grown much farther north than

Tampa. The northernmost tree planted outdoors, in

the ground, and without cold protection identified

by this study grows on Terra Ceia Island in Manatee

County at latitude 27.6�N, but at only six months

old (at the time of the survey), it has not yet proven

whether it can produce fruit. The northernmost
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breadfruit tree in Florida that has fruited, according

to this study, grows at latitude 26.7�N in

Loxahatchee Groves. All the fruiting trees identified

by this study are in the Florida Keys or in the coun-

ties of Miami-Dade, Broward, or Palm Beach—all

southeastern counties. The location of the northern-

most fruiting tree identified in this study might

approximate the current northern environmental

limit to breadfruit fruit production in the mainland

United States.
Here, it must be acknowledged that growing

breadfruit trees as a horticultural exercise is interest-

ing for the growers (and the geographers who study

their spatial distribution), but rather inconsequential

in terms of food production: an outcome of agrofor-

estry for which fruiting is the sine qua non.
Practitioners of sustainable development tout bread-

fruit’s high yield of nutritious fruit in terms of its

potential to contribute to global food security (Jones

et al. 2011). For this contribution to be realized in

novel environmental settings, breadfruit trees must

do more than survive outside their prescribed hardi-

ness zones—they must yield fruit. Fruit produced by

Florida-grown breadfruit trees is sold at local farmer’s

markets and fruit stands and is especially popular

among members of Florida’s Caribbean immigrant

communities. Among survey respondents, “food

production” was the most frequently given reason for

growing breadfruit.

The northernmost fruit-producing breadfruit tree

found in this study was planted in Loxahatchee

Groves during the winter of 2018–2019 and has sur-

vived its fourth winter at the time of writing. It has

produced fruit during the past two years. The map in

Figure 4, which shows the locations of all breadfruit

trees identified by this study, indicates a likely

expansion of breadfruit’s actual hardiness zone well

beyond what has been historically assumed to be its

natural limit of cultivation “only on the Florida

Keys, especially in Key West, or in protected areas

along Biscayne Bay” (Ledin 1957, 356).
As global temperatures continue to rise in response

to anthropogenic greenhouse gas emissions, it is likely

that the areas of Florida where breadfruit is currently

being grown will become even more suitable to this

“ultra-tropical” crop. It is also likely that more areas in

Florida and perhaps even in other U.S. states will

become suitable for breadfruit as modeling by Mausio

et al. (2020) predicts. Bill Whitman, the twentieth-

century amateur horticulturist, seems to have

predicted this moment in a 1991 article on the techni-

cal methods of cold protection for what he referred to

as “cold-tender fruit trees,” highlighting breadfruit as

among the most “cold-tender” of all. Whitman

(1991) wrote:

If our planet continues to heat up, as some scientists

predict, possibly our descendants will face a

climatically changed environment. This could mean

the Greater Miami area would possibly experience

minimum temperatures similar to that of Key West and

cold protection would no longer be required. (5)

This study, although certainly not inclusive of every

breadfruit grower in the mainland United States, has

shown that Whitman’s “possibility” is now, in some

parts of Florida, a reality. Breadfruit currently grows,

outdoors and without cold protection, in at least six

Florida counties. That geographical range is likely to

expand both northward and inland as average tem-

peratures rise and extreme cold events become less

frequent, causing the temperate zones of Florida to

“tropicalize” (Osland et al. 2021). Perhaps, then, the

ecosystem services, contributions to food security

and biocultural restoration, and value to sustainable

development that Hawai‘i-based scholarship has

identified with regard to breadfruit (Langston and

Lincoln 2018) might be further realized throughout

the mainland United States.
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Notes

1. Vaughan’s letter, dated 17 March 1789, would have
been written while Bligh was still overseeing final
efforts to load the Bounty with potted breadfruit
saplings at Tahiti’s Matavai Bay; in another letter
the following year, Vaughan would break the news
of the mutiny to Jefferson.

2. Morton cites USDA SPI #19228 as the record of the
1906 importation. A cross-check of the USDA’s Bureau
of Plant Industry bulletins from the time reveals that
Seed and Plant Introduction number 19228 did indeed
occur on 27 September 1906, and involved an unstated
number of breadfruit plants (given the then-current
scientific name Artocarpus incisa) that were brought
from Ancon, in Panama, and received by one Henry F.
Schultz (USDA 1908, 18).

3. Both authors are Florida natives. Based on the
frequency with which our birthplaces came up in
discussions with Florida-based breadfruit growers,
and the positive manner in which this information
was received, we believe that mentioning this fact
in initial communications was instrumental in
gaining access to some of the sites we visited.
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