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In 2004 and 2005, four severe hurricanes 
traveled through Florida's Treasure Coast (an area 
including Indian River, Martin, St. Lucie, and Palm 
Beach Counties), creating a significant impact on the 
area's citrus industry. This article examines how the 
hurricanes, as well as the influences of freezes, citrus 
diseases and pests, competition with Brazil, and a 
booming population growth are affecting the area's 
citrus industry.  It also examines the efforts of 
governments, organizations, and individuals to 
respond quickly and efficiently to these threats to the 
area's agricultural lands.

History

Citrus trees were introduced to the Americas 
from the Orient in 1493 by Christopher Columbus, 
who planted seeds in Haiti. Juan deGrijalva then 
brought citrus to Central America in 1518 (USDA, 
1992). Spanish explorers landed on the west coast of 
Florida in 1528 and 1539 and discarded the seeds of 
their cargo, rough-coated sour oranges, during their 
march across the state. Thousands of wild orange 
trees grew across the state as a result (Florida State 
Hotel Commission, 1930). One of the oldest 

cultivated groves may have been planted between 
1809 and 1820 in Pinellas County. In the nineteenth 
century, production peaked at more than five million 
boxes until the “Great Freeze” in 1894-95 almost 
wiped out the entire industry, reducing production to 
only 147,000 boxes. It took 15 years for the industry 
to climb back to its previous level (USDA, 1992). 
Figure 1 shows the historic ebb and flow of the 
number of boxes sold by the industry since 1886.

Freezes

Until recently, citrus has been Florida's largest 
single agricultural commodity, but freezes during the 
1980s crippled the industry again. These were 
followed by intensified efforts in replanting, resulting 
in increased production through the 1990s. The 
twentieth century record-high production was 304.5 
million boxes in 1997-98. By the year 2000, Florida 
produced over 80% of the U.S. supply of citrus. 
Florida is the leading producer of grapefruit in the 
world and second to Brazil in production of oranges. 
The total economic impact of the industry, including 
direct, indirect, and induced impact in 2003-04 was 
$9.29 billion, a 5% decline since 1999-2000. 
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Figure 1. Historical growth of Florida citrus production in millions of boxes.

Ninety-seven percent of Florida's citrus juice 
products were shipped outside the state in 2003-04, 
up from 93% in 1999-2000. Jobs created by the citrus 
industry shrank from 89,700 to 76,366 in the same 
period (Hodges, Rahmani, and Mulkey, 2006).

Hurricanes

Hurricanes Charley, Frances, and Jeanne crossed 
citrus-producing counties in Florida in 2004, 
followed by Hurricane Wilma in 2005. Hurricanes 
Frances and Jeanne affected the Treasure Coast 
directly, making landfall three weeks apart in Martin 
County. Figure 2 shows the paths of recent 
citrus-damaging hurricanes across Florida (National 
Hurricane Center, no date [n.d.]).

A special census to measure the losses was 
conducted in mid-2005 in the four counties of Indian 
River, Martin, Palm Beach, and St. Lucie. (The 
normally scheduled Citrus Inventory will be taken in 
2006.) Because of these hurricanes, Indian River and 
St. Lucie Counties only produced 36% of the state's 
grapefruit in 2004-05, compared to the normal 66%. 
Overall, the number of boxes of Florida citrus was 
down 42% from the 2003-04 season, bringing a 17% 
drop in value for the same period (USDA, 2005). 

Figure 2. Paths of hurricanes in 2004 and 2005 which have 
affected citrus production.  (Charley, Frances and Jeanne: 
National Hurricane Center, n.d.; Wilma: Wikipedia, n.d.).

Canker, Tristeza, and Greening

Citrus Canker is caused by a bacterial pathogen 
and causes brown lesions on fruit, stems, and leaves, 
as shown in Figure 3. It also causes fruit and foliage 
to drop from the branches, leaving the tree severely 
compromised. Any harvestable fruit may be 
undesirable for fresh market, or unmarketable due to 

quarantine restrictions (Gottwald, Graham, and 
Schubert, 2002).

Until January 2006, the USDA's citrus canker 
eradication program called for the burning of affected 
trees and all trees within a 1,900-foot radius of an 
infected tree. Afterwards, the cleared land had to be 
plowed and left to stand for two years before citrus 
trees could be planted in the location again. The 
program (which some feel was ill-conceived) resulted 
in seven million trees being burned on 80,000 acres 
(Rodgers, 2006). 

After the 2004 hurricane season, the rate of tree 
removal and burning efforts were intensified in an 
effort to eradicate canker from commercial groves 
before the onset of the 2005 hurricane season. Before 
the plan could be completed, hurricane Wilma 
contributed to the spread of canker from south 
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Figure 3. Brown lesions caused by citrus canker on a 
grapefruit tree.  (Photo printed with permission from Tim 
Gottwald, USDA.)

Florida up through central Florida, far beyond the 
ability to control it with the existing eradication plan. 
Estimates placed the spread of the disease at 183,000 
acres. The existing eradication plan would have 
required the destruction of one-fourth of the 
commercial acreage in Florida, an amount that would 
have devastated the citrus industry (Conner, 2006).

The eradication program ended on January 10, 
2006. The USDA has spent $436 million since 2000 
to compensate growers for their losses and to help 
cover the cost of replanting trees (Rodgers, 2006). A 
new plan will eliminate the 1,900-foot burning rule 
for the purpose of eradication. It will, however, 
ensure that all citrus production and management 
practices comply with minimum standards to reduce 
diseases that threaten the industry without 
compromising the profitability of the industry 
(Conner, 2006).

Citrus tristeza virus (CTV) and citrus greening 
disease (CGD) are other diseases that are causing a 
high rate of grove decline. First reported in Florida in 
the 1950s, tristeza is spread by several species of 
aphids. The brown citrus aphid (Toxoptera citricida) 
is the most efficient vector and was introduced into 
Florida in the 1990s. Citrus tristeza normally causes 
trees to decline over a period of months or even 
years, but symptoms may also appear suddenly, 

causing a tree to die within weeks (Futch and 
Brlansky, 2005). Citrus greening disease causes 
small, misshapen, and bitter fruit as well as early fruit 
drop. This disease is transmitted by the Asian citrus 
psyllid, which was detected in Florida in 1998 
(Knapp, et al., 2004). Threats from destructive 
invasive species, such as the brown citrus aphid and 
the Asian citrus psyllid, are becoming more difficult 
to control because of increased international travel 
and world-wide trade (Gottwald, Graham, and 
Schubert, 2002).

Competition from Brazil

Brazil is the largest citrus-producing country in 
the world. The Brazilian state of São Paulo has 
produced about 45% of the world's orange juice, 
while Florida has produced 40%. A comparison of 
Florida production with that of São Paulo is shown in 
Figure 4. São Paulo has twice the number of acres of 
planted orange trees and produces 60% more oranges 
than Florida. São Paulo can produce oranges at a cost 
of $259.69 per acre compared to Florida's per acre 
cost of $721.80. Brazil's main advantage is labor 
cost. Florida's 2000-01 total harvesting cost was 
$2.10 per box compared to São Paulo's cost of $0.53 
per box. Florida has also recently been losing its 
migrant Mexican labor force to non-agriculture 
markets (Muraro and Spreen, 2003a). 

Land Values

Population growth along the Treasure Coast has 
taken a heavy toll on citrus acreage for many years. 
As shown in Figure 5, citrus acreage in Palm Beach 
County decreased from 15,545 in 1990 to 3,056 in 
1995, an 80% decrease. The reduction in Indian River 
County was 35% over the same period. St. Lucie 
County showed a 32% decline and Martin County 
showed a 19% decline in acreage since 1990 (USDA, 
1990-2004). Population in Indian River, St. Lucie and 
Martin Counties is projected to climb from 430,000 
to 720,000 by 2030. One hundred and fifty thousand 
new houses will be required to meet the demand 
(Committee for a Sustainable Treasure Coast, 2005).

The closer agricultural land is to a major 
metropolitan area, the more valuable it is. Land that is 
likely to be converted to residential or commercial 
use (transition land) within five miles of a major 
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Figure 4. Comparison of Brazilian and U.S. orange production from 1990 to 1994.

Figure 5. Number of acres planted in citrus in the four-county area from 1990 to 2005.

town in Palm Beach County is worth $137,500 per 
acre. In Indian River County the value is $46,481 per 
acre. This is an 86.1% increase since 2004. In St. 
Lucie and Martin Counties, which are classified 
non-metropolitan counties, the value of agricultural 
acreage within five miles of a major town increased 
from $6,778 to $17,143 per acre, a 152.9% increase 
since 2004 (Reynolds, 2006).

As acreage in the citrus industry is shrinking, 
opportunities for other industries are emerging. With 
the re-building requirements after the 2004 and 2005 
hurricanes, citrus growers are already facing an 
exodus of migrant workers from harvesting to the 
booming construction industry. Re-building and new 
building projects provide an opportunity for growth 
in other agricultural industries such as the 
landscaping, sod, and nursery industries.

Current Economic Picture

Citrus production along the Treasure Coast 
continues to decline due to environmental issues (e.g., 
canker, tristeza, greening, psyllids, and aphids) and 
urban development. These losses have followed a 
downward production trend since 1994 for Indian 
River, St. Lucie, and Martin Counties and since 1970 
for Palm Beach County (Figure 6). Figure 7 shows 
the downward trend in total value of citrus in the 
four-county area from the 1989-90 season to the 
2004-05 season.

Market prices, however, have responded 
predictably to the decline in production as the on-tree 
price per box of Florida oranges rose from $2.35 per 
box to $3.40 from the 2003-04 to the 2004-05 season. 
The on-tree price of Florida grapefruit rose from 
$2.91 to $13.65 for the same period. Figure 8 shows 
the rise in price in relation to the production of 
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Figure 6. Number of citrus boxes produced in the four-county area from 1995 to 2005 (in millions of boxes).

Figure 7. Value of citrus production in the four-county area from 1990 to 1995 (in thousands of dollars).

oranges and grapefruit in the four-county area over 
the past two seasons (USDA, 2005). 

The Florida citrus forecast for the 2005-06 
season was predicted to be 190 million boxes of all 
oranges and 24 million boxes of all grapefruit in the 
October forecast. However, due to the damage caused 
by Hurricane Wilma at the beginning of the season, 
this forecast was reduced by 20% to 153 million 
boxes of all oranges and 19.2 million boxes of 
grapefruit (USDA, 2006). Even so, the relatively 
small orange and grapefruit crops in 2005-06 have 
continued to support prices.

As growers work to replant trees, researchers are 
working to reduce the risks and enhance survival of 
these new trees in the current era of threats. Changes 
toward mechanical harvesting make this technology 
increasingly more practical and economical. Changes 
in crop design and varieties of trees are being 
researched. With careful management, residents and 

lawmakers in citrus-growing counties will recognize 
the broader value of this commodity. Preserving the 
groves contributes to water filtration and sustenance 
of wildlife as well as the beauty and heritage of our 
state. 

The Future of Agricultural Land on 
the Treasure Coast

A number of committees, agencies, individuals, 
and special interest groups, both public and private, 
are dedicated to maintaining rural lands, wetlands, 
uplands, and waterways in the four-county area. The 
Rural Lands Subcommittee (RLS), whose leadership 
is shared by the Committee for a Sustainable 
Treasure Coast (CSTC) and the Indian River Citrus 
League, consists of members from agricultural 
producers, environmental groups, developers, 
regulatory agencies, and academic organizations, 
among others. The RLS is organized to monitor and 
guide the future use of agricultural lands on the 
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Figure 8. Production of oranges (left) and grapefruit (right) compared to on-tree price per box.

Treasure Coast. Sustainability of agriculture is a key 
element of the plan. Three focuses of the RLS are:

1. Examine the tools to promote the continued 
viability of agriculture.

2. Examine the kinds of agriculture that may be 
viable in the future.

3. Examine the relationships of future agriculture 
to future urbanization (CSTC, 2005a).

The CSTC is a panel of citizens from Martin, St. 
Lucie, and Indian River Counties. It was created on 
May 25, 2004, by Executive Order No. 04-61, signed 
by Governor Jeb Bush, “to study the challenges and 
opportunities facing their region and to recommend 
actions and tools that could be used to maintain a 
sustainable quality of life within the region.” Three 
guiding principles directed toward retaining rural 
lands are spelled out in the committee's final report of 
September 30, 2005 (CSTC, 2005b): 

• Principle 1–A combination of tools and 
strategies work effectively to retain a functional, 
connected network of rural lands (open space, 
agriculture, and natural areas). Rural 
landowners may be helped financially to retain 
their land by being compensated for having their 
land used to aid in wastewater/storm water 
disposal. Rural landowners may be compensated 
for using their lands for public recreational 
purposes. 

• Principle 2–Rural lands retention supports 
natural systems restoration. Land can be 
preserved for protection of habitat and 
endangered species, and can be connected to 
make a system of greenways and corridors for 
wildlife movement. Retention of rural lands 
supports the mission of the Comprehensive 
Everglades Restoration Plan (CERP), the 
“largest environmental restoration project in the 
history of the world,” and helps recapture the 
historical north-south flow of water through the 
area (Florida Department of Environmental 
Protection, 2006).

• Principle 3–A sustainable agriculture sector 
contributes to the retention of rural lands and is 
a public purpose that justifies local, state, and 
federal support. Retention of rural lands is a goal 
of state statutes, which would be served by 
increased funding for programs such as Florida 
Forever, the world's largest conservation land 
buying program, under the Florida Department 
of Environmental Protection's Division of State 
Lands (Florida Department of Environmental 
Protection, 2005). Establishment of local 
farmers' markets would serve to make citizens of 
the four-county area aware of local agriculture 
and enhance confidence in a safer food supply, 
one protected by Federal regulations and 
unhampered by international interruptions.

The establishment of committees such as these 
and the enactment of regulations and programs such 
as Florida Forever and CERP at the federal, state, and 
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local levels demonstrate a quick, if not pre-emptive, 
response to threats to rural lands and agriculture. This 
commitment is also apparent in the efforts of 
scientists in research institutions who are shifting 
their efforts to detection, prevention, and 
management practices to forestall future devastations 
such as the losses due to canker and hurricanes 
(Nordlie, 2006). This is exemplified by the 
development of a course to be offered in April 2006 
to teach growers to construct and maintain living and 
artificial windbreaks in their groves to minimize the 
effects of hurricanes and reduce insect-vectored 
diseases as we prepare to face another severe 
hurricane season predicted for 2006 (The Ledger 
Online, 2006). 
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