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INTRODUCTION
Although Florida is frequently perceived as highly urbanized with

—— many large cities, endless beaches, and countless tourist attractions, the

State has a large agricultural economy. In 1992, Florida had more than
35,000 farms with nearly 10.8 million acres in agriculture (U.S. Bureau
of Census, 1994). Agricultural production in Florida annually
contributes about 16 billion dollars to the State’s economy (Mulkey and
Clouser, 1990); which ranks Florida as one of the 10 largest agricultural
states in the Nation (U.S. Department of Agriculture, 1991). The
subtropical climate of the State and its close proximity to the east coast
markets enable agricultural production to flourish. In central and
southern Florida, the mild winters allow for early spring crop production
and the potential to harvest multiple crops per year. Agriculture in
Florida depends heavily on the availability of adequate water resources.
Water demands for agricultural irrigation needs accounted for one-half of
the State’s total freshwater use in 1990 (Marella, 1992).

OVERVIEW OF AGRICULTURAL WATER
WITHDRAWALS

On the average, Florida receives about 53 inches of rainfall annually
(Owenby and Ezell, 1992). Despite this amount, irrigation for most
crops is still necessary. Several factors contribute to the need to irrigate
in Florida: (1) the presence of sandy soils, which have a very low water
holding capacity; (2) more than two-thirds of the State’s rainfall occurs
between June and October, months when most fruits and vegetables are
not grown; and (3) rainfall does not occur uniformly within the State
(Harrison and others, 1983). Irrigation withdrawals are usually greatest
during the spring months of April or May and are lowest during the late
fall and winter months of November and December (fig. 1). Water
withdrawn for irrigation in Florida during 1990 totaled 3,975 Mgal/d,
which was about one-half of the state’s total freshwater withdrawals
(Marella, 1992). This includes 78 Mgal/d of water withdrawn for
nonirrigation purposes such as livestock, dairy, and fish farming. For
1990 (as in previous years), estimates of water use were based on the
crop acreage multiplied by a water demand coefficient (usually inches
of water applied per acre). These estimates were necessary because most
irrigators in Florida do not record their water usage.

Of the total water used for agricultural purposes in Florida during
1990, 51 percent was withdrawn from ground-water sources, 45 percent
was from surface-water sources, and 4 percent was obtained from
reclaimed water sources (Marella, 1992). Since 1970, ground water has
been the primary source for irrigation because it is readily available
virtually throughout the State and is highly dependable in both quantity
and quality (fig. 2). An estimated 57,000 irrigation wells, ranging in
diameter from 4 to 14 inches, were used for irrigation in 1990
(Irrigation  Journal, 1991). Major sources of surface water for
agricultural needs include Lake Okeechobee and associated canals, Lake
Apopka, and the marsh lands associated with the St. Johns River
headwaters. Surface water from these sources is diverted through canals
or ditches where it is pumped or gravity fed onto fields or groves. Palm
Beach and Hendry Counties used the largest amount of water for
irrigation purposes in 1990 (fig. 3).

IRRIGATED CROP ACREAGE, WATER
WITHDRAWALS, AND PRODUCTION

The acreage irrigated for agriculture in Florida has increased
substantially since the 1950’s. In 1954, about 400,000 acres were
irrigated (Smajstrla and others, 1992). By 1964, the acreage increased
nearly 200 percent to 1,200,000 irrigated acres (U.S. Bureau of
Census, 1994). Between 1964 and 1992 irrigated acreage increased
another 90 percent and totaled nearly 2,300,000 acres. In 1954, only
about 12 percent of the farms with cropland had irrigation systems,
compared to 25 percent in 1964, and 60 percent in 1992 (U.S. Bureau
of Census, 1994). For the most part, increases in irrigated acreage
during the 1950’s and 1960’s occurred because of advancements in
irrigation technology, the demands to increase crop production, and the
availability of water. Improved irrigation systems have allowed
farmers to increase crop production while decreasing the risk of losing
crop yield due to prolonged dry conditions. Some decreases in
irrigated acreage have also occurred during the 1980’s due to several
hard freezes and disease infestations that killed or damaged nearly
200,000 acres of citrus.

The U.S. Bureau of the Census has tabulated agricultural
production acreage from periodic inventories of farmers by State since
1954, including the total number of acres under production, harvested,
and irrigated (fig. 4). The U.S. Geological Survey (USGS) has
estimated the number of irrigated acres every 5 years since 1955 (fig.
4), primarily for the purpose of calculating water demands. The USGS
data is obtained from many sources, including the University of
Florida, County Extension ~Service; The Florida Department of
Agriculture and Consumer Services; the U.S. Department of
Agriculture; the five water management districts; and many other
agencies and organizations. The discrepancies between the two
estimates is primarily attributed to the fact that the surveys are
estimated for different years and the inclusion of irrigated acreage for
sod production and turf grass for golf courses and parks in the USGS
values and exclusion of these in the U.S. Bureau Census values. The
Institute of Food and Agricultural Sciences of the University of
Florida, also estimated irrigated acreage for the State in 1990, and
similarly did not include sod and turf grass acreage. The University of
Florida estimate of 2,032,000 acres (Irrigation Journal, 1991) and the
USGS estimate of 2,149,600 acres (Marella, 1992) agree within 5
percent. According to the University of Florida estimates for 1990, 48
percent of the irrigated acreage used gravity flow systems (flood or
subirrigation), 29 percent used sprinklers systems (solid set, traveling
gun, or center pivot), and 23 percent used drip systems
(microirrigation) (Irrigation Journal, 1991).
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Figure 1. Monthly average water withdrawals for agriculture
(irrigation and nonirrigation) in Florida, 1980, 1985, and 1990
(from Leach, 1983 and Marella, 1992)
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Fruit Crops

Fruit crop production (including orchards) primarily includes
blueberries, citrus, peaches, pecans, strawberries, and watermelons.
Fruit crops accounted for nearly 37 percent of both the total irrigated
acreage (795,130 acres) and the total agricultural water use (1,426
million gallons per day (Mgal/d)) in 1990. Citrus accounted for about
90 percent of the irrigated acreage (709,240 acres) and water use
(1,296 Mgal/d) (Marella, 1992). Citrus production is concentrated in
central and southern Florida (fig. 5) and includes oranges, grapefruit,
temples, tangelos, tangerines, lemons, and limes. Citrus acreage is
present in 31 counties, but was mostly concentrated in Polk (99,700
acres), St. Lucie (94,900 acres), Hendry (73,750 acres), and Indian
River (66,100 acres) Counties in 1990 (Florida Agricultural Statistics
Service, 1990). Overall, citrus acreage in Florida decreased from 1970
to 1985 but has increased since that time (fig. 6). In addition to
increases in acreage, the number of trees per acre has increased from
82 in 1974 to 125 in 1994 (Florida Agricultural Statistics Service,
1994). More than 95 percent of the State’s citrus was irrigated in
1990, either by drip, flood, or sprinkler systems.

More than 50,500 acres of melons and 5,550 acres of strawberries
were harvested in Florida during 1990 (Marella, 1992). Melons
(cantaloupe, honeydew, and watermelons) were grown in more than 30
counties during 1990 with Collier, Manatee, and Alachua Counties
leading in acreage. In 1990, nearly 88 percent of the strawberries were
grown in Hillsborough and Manatee Counties in south-central Florida;
(Florida Agricultural Statistics Service, 1992a). Nearly all of the
strawberry acreage and 90 percent of the melons acreage were
irrigated in 1990.

Vegetables

Vegetable production in Florida includes cabbage, carrots, celery,
cucumbers, eggplant, lettuce, peppers, potatoes, radishes, snap beans,
squash, sweet corn, tomatoes, and several others. Nearly all of the
vegetable acreage is irrigated, primarily by flood or subsurface
irrigation systems, with some use of traveling guns or drip systems.
Vegetable crops (sometimes referred to as truck crops) accounted for 18
percent of the total irrigated acreage (379,460 acres) and 13 percent of
the total agricultural water use (505 Mgal/d) in 1990. Tomatoes
accounted for the largest amount of irrigated acreage (78,440 acres) and
water use (154 Mgal/d) of all vegetable crops in 1990 (Marella, 1992).
Two of Florida’s major assets for vegetable production include the
extended growing season and Florida’s close proximity to markets. In
central and southern Florida, the growing seasons can be year round,
thus enabling growers to harvest their crops as early as February with
the potential each year to harvest more than one crop per field.

Several concentrated areas of vegetable production are present
throughout Florida (fig. 5). These include the Hastings area (Flagler,
Putnam and St. Johns Counties) for cabbage and potatoes; the
Palmetto-Ruskin area (Hillsborough and Manatee Counties) for peppers
and tomatoes; the Sanford-Oveido-Zellwood area (Lake, Orange, and
Seminole Counties) for carrots, celery, and sweet corn; the Fort
Myers-Immokalee area (Collier, Hendry, and Lee Counties) for peppers,
sweet corn and tomatoes, the Everglades Agricultural Area (Palm Beach
County) for lettuce, radishes, snap beans, and sweet corn, and the
Homestead area (Dade County) for beans, cucumbers, peppers, and
tomatoes (Florida Agricultural Statistics Service, 1992a). Vegetable
acreage in Florida has remained about the same between 1970 and 1990
(fig. 6).

Field Crops

Field crop production in Florida includes cotton, field corn,
peanuts, rice, sorghum, soybeans, sugarcane, tobacco, and wheat.
Several of these crops are produced for silage (livestock consumption)
or as a cover crop during the summer months. About 75 percent of the
field corn is harvested for grain (Florida Agricultural Statistics Service,
1991). Only about one-third of the field crops grown for grain are
irrigated, mostly by center pivots or traveling guns. Field crops
accounted for about 26 percent (552,990 acres) of the total irrigated
acreage and 24 percent (956 Mgal/d) of the total agricultural water use
in 1990.

Sugarcane accounted for 78 percent (432,970 acres) of the field
crop irrigated acreage and 86 percent (823 Mgal/d) of the water use for
field crops in 1990 (Marella, 1992). Sugarcane acreage was present in
four counties along the southern part of Lake Okeechobee (fig. 5)
during 1990 (Hendry, Glades, Martin, and Palm Beach Counties).
Sugarcane acreage in Florida increased more than 140 percent between
1970 and 1990 (fig. 6). Nearly all of the sugarcane is irrigated,
primarily by flood systems.
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Figure 2. Surface- and ground-water withdrawals (annual average)
in Florida for agriculture (irrigation and nonirrigation), 1950-90
(modified from Marella, 1995)

89° 88°

87°

86°

86° 85° 84° 83° 82° 81° 80°
] i 2 . : I 59
i s 0 20 40 60 80 100 MILES Figure 5. Generalized irrigated acreage in Florida, 3
ol L | | | | J 1989-92 (data compiled from field surveys conducted
| Hoimes . T by the U.S. Department of Agriculture, Natural
i — © Ji * JACKSQM. - } Resource Conservation Service county field offices,
[ - 7 g GEORGIA between 1989 and 1992, with some revisions made
——7} | ‘ LACTRE in 1994 and 1995).
WASHINGTON : / Ca T~ s
- : g s : 3 , B - &
~ (} S =S GAPSEN J 1y QQ i r 3 = \ i, Y, ( r \‘ EXPLANATION
% sl fls SSoFRMe S ST T L A TERMIEON. 3 | ) ENERAL CROP TYP
- — / . = — 1 & e > GENERAL TYPE
L e s Lis a2 o s | = FRUIT CROPS (non-citrus)
] ")LIBERTY K/—____‘- ' I/‘S_‘_' < 13 AR
5 4 iR o S . FRUIT CROPS (citrus
’- 7 | WAKULA i |7 isOwannge 1 COLUMBIA, = i
i : | ) ¢ . ’ ’
9. e . el |
o 1 | TAVLOR , E LV,\ gl . VEGETABLES S o
+ *____gl ' \ 1 - FIELD CROPS
GULF - . N
£ FRANKLIN || LAFAYETTE \ B ornavENTALS (nursery crops)
I i
v) 8 Z )— ST T - GRASSES (pasture and sod)
23 "(
4 MRS I
@ Y Q))\\’ oM
GULF DIXIE y 2y
OF > 4 FLAGLER
£y 7 / (
Co : .
i o] >
S 5 PA
A Pt
SELECTED -2 ORI R S
Ornamentals and Grasses REFERENCES ‘\ ;*VQLQSI A 5 g —129°
Ornamentals grown in Florida include ferns, flowers, foliage, or  Florida Agricultural Statistics Service, 1986, Vegetable N Z
woody omamentals (including nursery plants). Grasses include pasture, i”".‘mlat'y' 1983"8”3""0’ Féond:a De;;\an_mei?t °f| v 2 } ’ -
sod, and turf grass for golf courses and other uses. Ornamentals and S?ar:%l:icl;rggrr‘!/iceoggl:rer avices, Agricuura e Y A -
grasses accounted for about 19 percent of the total irrigated acreage .. 1990, Commercial citrus inventory, 1990: Orlando, Florida - I =\ (40
(421,100 acres) and 25 percent of the total agricultural water use (1,005 Department of Agriculture and Consumer Services, o ‘ o | T 1 i gL
Mgal/d) in 1990. Also, in 1990, more than 7,300 commercial nurseries Agricultural Statistics Service, 109 p. , : o’ | [ SEMINOLE \ ‘ \
were in operation incorporating nearly 35,000 acres of nursery plants, 182’155:%’”?&": s#chJ?;y;ngtjggb ggf;i?slztr:/rilggs - SUMTER! - .~
shrqbs, flowers and other ft?hage grown (Flopda Department of Agricultural Statigtics Service, 19 p. ’ i el I Mo Lak; Arcoka s, o I R
Agriculture and Consumer S‘erv1c§s, 199(?). An z}ddluonal 7,500 acres .of --- 1992a, Vegetable summary 1990-1991: Orlando, Florida HERNANDO "' Lo 1A POp! 1\\ o
ferns were grown commercially in Florida during 1990. A substantial Department of Agriculture and Consumer Services, P T * ORANGE :
amount of the water used for ornamentals was applied during extreme Agricultural Statistics Service, 76 p. i ¥ a
cold conions 0yt plas o v 5820 etk ey iy sy 1001 el o
Pasture, sod, and turf grass accounted for nearly 80 percent of the Consumer Services, Agricultural Statistics Service, 84 p. PASCO -1~ - __r\-r g
water used for !hlS category (799 Mgal/d) (Marella, 1992). Pasture and --- 1994, Commercial citrus inventory, 1994: Orlando, ) - 2t 2.
rangeland, totaling about 5.4 million acres in Florida (U.S. Bureau of Florida Department of Agriculture and Consumer ' !
Census, 1994) had only 3 percent of its acreage irrigated in 1990, Services, Agricultural Statistics Service, 109 p.
Irrigated pasture acreage has decreased from 445,000 acres in 1970 Flonsda Depar:rggegtAof Ag'i'%‘"”’i?‘?d' Cf)nfgg;}er Kins 30 —19g°
(Pride, 1973) to 158,300 acres in 1990 (Marella, 1992), mostly as the 1990: Gainesvils, Birba of Clam oo e 30, |
result of an increase in fuel cost for pumping coupled with a decrease in Division of Plant Industry, 32 p. !
livestock prices (Florida Agricultural Statistics Service, 1992b). During Florida Department of Commerce, 1990, The official
1990, most pasture was flood irrigated by gravity flow from canals or Florida Golf guide: Tallahassee, Office of
from free-flowing wells where little or no pumping cost was involved. H $ponsDPéomS<3tlon,tﬁangG1 98?1 38 p.R E. and
About 75 percent of the pasture irrigation during 1990 occurred in arlr;oarés GW "1181883 ?fﬂgétian inolgltc()ar:ida' aér?gulture
Brevard, Indian River, and Osceola Counties (fig. 5). Water used for turf in the 80's: Gainesville, University of Florida
grass accounted for nearly 40 percent of the irrigation for ornamentals Florida Cooperative Extension Service, Institute of ;
and grasses. About two-thirds of this was used for golf-course irrigation; _ Food and Agricultural Sciences, Bulletin 196, 10 p i T R A
the remaining was used for parks, athletic fields, cemeteries, and large Irrigation Journal, 1991, 1990 Irrigation survey: S 0 ) o L
nonresidential lawns. In 1990, Florida had more than 1,000 golf courses .\J/:r?u,:ury);%e%ﬂlg' Gggrrsdff;‘g"?agog%’_a 4 \ .. MANATEE 1y Dﬁ - & = '\ OKEECHOBEE
(Florida Department of Commerce, 1990) that irrigated an estimated Leach, S.D., 1983, Source, use, and iaiior ol ivatde WGk Tu’ et & y \; -
77,100 acres (Marella, 1992). Most of these golf courses are located in in Florida, 1980: U.S. Geological Survey Water-Resources By N St 1 I : ]
the urban areas throughout the State with more than 100 courses located Investigations Report 82-4090, 337 p. e O o s
in Palm Beach County. Marella, R.L., 1992, Water withdrawals, use and trends in i 1l : [ v !".}fﬁ.
Florida, 1990: U.S. Geological Survey Water-Resources =
Investigations Report 92-4140, 38 p. : ] SPE SOT!
FUTURE OUTLOOK ---- 1995, Water-use data by category, county, and water *SARASOTA - e
management district in Florida, 1950-90: 1w —127°
» 'lkJ‘S. o eog)giczl gurvey OF;‘Jen-File Report 94-521, 84 p. - t— — —
g i % 3 ulkey, David, and Clouser, R.L., 1990, Agriculture (Chapter 7): in s
" Totallgrsesshwa:itef 9;"'01mdr§“iils mn Flof?da lxgcgrgasedl 9%5 N};erc]elnt Denslow, D.A., Pierce, A.C., and Shermyen, A.H. The economy of N\ ) .
etween an, , an percent from to (Marella, Florida: Gainesville, University of Florida, Bureau of Economic N\ C€HARLOTTE
1995). Between 1950 and 1990, freshwater withdrawals for agricultural and Business Research, p. 129-151 .
purposes increased 915 percent, and 26 percent between 1980 and 1990 Owenby, J.R., and Ezell, D.S.,1992, Monthly station normals of
(Marella, 1995). The resident population for Florida increased from 2.8 temperature, prqcpltation, and heating and cooling days, % 5 =
million in 1950 to 12.9 million in 1990 (University of Florida, 1991), ot iy fishevile; N.O..US. Departmentof &
and is projected to reach 20 million by the year 2020 (Smith and ommerce, National Oceanic and Atmospheric Administration, \
] year. - X National Climatic Data Center, Climatography of the Q
Nogle, 1996). Because of the growth in population, tourism, and United States Number 81, 26 p. LEE
agriculture, demands on the water resources of Florida are increasing Pride, R.W., 1973, Estimated use of water in Florida, 1970: Tallahassee, f
and competition for water will become greater. Florida Bureau of Geologg Information Circular 83, 31 P, \ oy
Water conservation measures in the agricultural industry have been Sm?ﬁ;ﬁégﬁ:@ggg;ogio%b i ggmgg\}iiljézﬂ;Cgé?t;lé?tglbﬁdséy 1992, N
instituted. The use of more efficient drip irrigation systems instead of Florida Cooperative Extension Service, Institute of Food and. 1
flood or sprinkler systems has decreased water usage. In 1990, nearly Agricultural Sciences, Circular 1030, 5 p.
one-half of the citrus acreage and 80 percent of the strawberry acreage Smajstrla, A.G., and others, 1993, Microirrigation in Florida:
was irrigated by drip systems (Smajstrla and others, 1993). The use of Systems, acreage and cost: Gainesville, University of Florida, BROWARD
reclaimed wastewater, captured rainfall, and unused irrigation water ig’ggjﬁ;?%%ﬁ%:;gﬁ“gﬁ:geervqcfblnsmme of Food and | COLLIER :

3 ¥ ot . s . . — o
(tailwater runoff) as alternative sources have helped off-set additional - gmith S K., and Nogle, June, 1996, Projections of Florida population \ l 26
freshwater demands. These measures have reduced the rate of increase by county, 1995-2020: Gainesville, University of Florida, Y iy Ty o iy
in water withdrawals as irrigated crop acreage has increased. Bureau of Economic and Business Research, I 5 =

Florida Population Studies, Bulletin No. 114, 8 p. <!
U.S. Bureau of Census, 1994, 1992 Census of A riculture; ! ,
Florida state and county data: Washington D.C., ST
U.S. Department of Commerce, Bureau of the Census, ‘Q
geographic area series, v. 1, pt. 9, 439 p. \
U.S. Department of Agriculture, 1991, State financial summary, MONROE
1990: Washington D.C., U.S. Department of Agriculture, | DADE
Economic Research Service, 238 p. '
University of Florida, 1991, Florida population: ! .
Census summary 1990: Gainesville, University of Florida,
Bureau of Economic and Business Research, 55 p.
L
2,400 1,000 —— R RN— S | A
EXPLANATION ® 2,200 [~ IRRIGATED ACRES DATA SOURCES 4 o 900 b
2 2000 U.S. GEOLOGICAL = 4 2 [ CITRU ]
MILLION GALLONS PER DAY Z 15800 [ SURVEY 4 % so0f e —25°
Il Less than 1 B 1600 [- U.S. BUREAU & [ ]
1 to less than 10 O 1400 £ — OF CENSUS i 3 Liagl! 1
10 to less than 50 E 1200 [ & 00T ] z z
50 to less than 100 Z 1,000 4 = 500 SUGARCANE +
=188 to-les then 400 s 800 F 4 ; 400 [ VEGETABLES R 7 o
and greater - 1 o [ i
g 3 & o0 r———//_/ e s
2 20f 1 2 200 ]
o-vm £ ] 400 =l U e e R ]
: ; : AR AR S A ARGl S S LR Figure 6. Crop acreage in Florida by type, 1970-92 ey %osr?gaecduﬁties'an:u;glooo g g
F|gufe 3. Wa}ey withdrawals fo_r. ; . Figure 4. Acres irrigated in Florida by source of data, 1954-92 (modified from Florida Agricultural Statistics Service, Albers Equal-Area Conic projection
agriculture (irrigation and nonirrigation) . SN (from U.S. Bureau of Census, 1994 and Marella, 1995) 1986, 1991, 1992a, 1994, and Marella, 1992) Standard Parallels 29°30" and 45°30, central meridian -83°00"
in Florida, 1990 (from Marella, 1992)
85° 84° 83° 82° 81° 80°




