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CIAPTER T
TUTRODUCTION

qurida ronks first among states in the Unlted DStates in the
anrual production of oranges, grapefruitb, and limes; and bthe stote
enjoys a similisr leading position in orange and grapefruit production
anong all the obther citrus producing regions of the warld.l In the
1957-59 eitrus season Florida prowers produced approximately G5 ver
cent of the eommercial orange crop of the United Ztabeu, or aboub cno=
cuarser of the entire world supply, and Florida prapefrult production
resresented over 01 per cent of the United States cron, or almost
three-ouarters of the world total (Table I).

The comercial production of éiﬁrusvfruits ranks as one of
$he maisr ceonomic activities within the state of Florida. The annuzl
ingome from citrus frult production is sacwna anly to that of the
tourist industyy and iz fMiret among the seve}al agricnltural pursaits
encaged 1n throughout the staﬁe; in 1999, tha total value derived
from the productisn of all apricultural commodities praduced in Florida
was 32h.0 millio& dollars, During the 1958-00 season the income from
citrus fruits accounted for asproximately L2 per cent of that amount,

or W78 milli n doilars. The incoms from vegetable crops ranked

lﬁlcrida, Department of Asrileulture, lMorkebing Yureau, Annual
Arpienlbural Stabisbicndl Suwmary, 195009 (Jacksonville: iflorida
Stabe Varketing Turcau, 1959), n. 27. :

L




TABLE I
WORLD CITRUS PRODUCTION, 1958-59

in Thousands of Poxes

Political Unit Oranges Grapefruit Lemons Limes
United States 133,000 43,400 17,000 200
Florida 86,000 35,200

Spain hb?720 1,450

Brazil | 22,500

Ttaly 26,770 11,600

Japan 26,790

Argentina 22,960 9h0 2,520

Moxico 19,530 2,370
Alperia 8,000

Eaypt 8,100 1,100
Israel 14,200 | 1,720

French Morocco 11,500

South Africa 8,700 460

Greece 6,490 1,660

Cuba 2,250 200

Jamaica 310

Trinidad '  ‘ 1,000

Turkey ) | ' 1,390

World Total 337,220 49,080 39,350 3,670

Sources Florida, Department of Agriculture, Marketing Bureau, Annual
Apricultural Statistical Summary, 1958-59, pe 27e :




3
second in value in Florida, 197.1 million dollars; livestock production
was third at 4.0 million Jollars,?

HMost of the commercial orange and grapefruit production is
concenbrated in the middle peninsular section of the state. In this
cenbral area of Florida three fruid growing distriets can be delimited
on the basis of (1) location, {(2) nhysical relationships to eclimate,
and {3 quantity of production. The bthree major areas of praduction
inelude the Tawpa Bay ddstrict of the West Gulf Coast, Tie Indlan
River Diostrict of the bast Atlantlic Coast, and the fidge and Highlands
District of the intorior (Fipure 1). Both the Indian River and the
fampa Lay Districts have localized on terrain of relatively lou elow
vation and relief. The moderating effects of the larpge water bodles
these tuo districts parallel provide natural frost protection in uwinter.
The fidge and ‘Hghlands District has localized on the zently rolling
molands of the interior in vesvect to the natural frost protection
provided by slspe and e¢old alr drainare, and somewhat by the moderabing

el

effacts of lakes.

The TWidgs and lighlands Citrus District, hereafter referred to

a3 The idpe and Jimhlands, is tho nost intensive avea »f clirmis proe
) 2 * 4

duction, and is by far the most significant eccno ieally of e throe

disbriets. The Bildse and dighlends ansually accounts for asproxinotely

Uy per cont of bhe conbined citrus fruit production in Florlida. ine

2703dey Do 5o

W p—
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three core counties of the districs, Pollk, lake, and Orange, alons
account for &l per cent of the oranpe nroduction in the siate ond 63
per conb of Florldats gracefruid ;g:ra»chm:i:.ir:m‘.:3

The Hidge and Highlands ioc an excellent exanple of regional
specializabion. Citmus trees dominate the landscape of the uplands,
and bhe aaﬁc:‘c:«w of cach year's fruit crop egually dominates Lihe thoughts
and actions of the indlviduals within this distrlet. The concexn for
a prosperous cibrug ceomony io restricted nob only (o the citrs growers
aud processors of the arsa, It is of eqoal concern o Lhose porsons
engared in winlesale and rebail pRrsuits, who are not directly related
to the cltrus indusbry yot are almost entlrelv derendent upon it. The
daveloonent of the cifirus industyry has beon synonymous to tho develop=
ment of Centrel Flerida, Tourisy livestock ranehing, vepebable
production, and otter acricultural occupabions are of lesu relative
econonie irmortance here,

The elitros landseape of The Hidge and Hiphlands in Florida
extends almost winterranted over 140 miles from north to south thraugh
the peninsular portion of the soate, agprouwi-ately midway betwsen the

cragtlines of the Gull of Hexieo and ‘tiwg Atlentic Jeean. Throusghoud
it length the widbh of tle citrus district varies loeally from one 4o

. £ rne 3 A S demean e o1d erdewed rd ey Vo o SO B |
gsevenbeen miles (Floure 2} Toe clbraw district lo located orismrily in

315. Se Depordment of icotbure, 12%L Censag of fericsiture
VYols I, Part 18 {Washingbon: 7. 5, Governrent Printing Office, 1055)
05. 127145,
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1
Polk, Lake, and Orange counties-of Florida, yet also includes small
areas of Marion, Seminole, Osceola, and Highlands counties of the state
(Figure 3).

Delimitation of The Ridge and Highlands can be made in relation
to several significant geographic phenomena which approximately cor-
respond to the areal extent of the groveland in the district. First,
the sixty degree January isotherm marks the extreme poleward boundary
of concentrated citrus production in this central portion of Florida.
Like other major citrus growing areas of the northern hemisphere the
central Florida district is located as close to its major market region
as is climatically possible, yet unlike the other world producing areas

the Florida district occurs farther equatorward. Most of the other
northern hemisphere citrus producing areas, owing to mountain barriers,
are not as subject to the non-periodic incursions of cold air masses
as the Florida area, and these other world districts have localized
immediately south of the fifty degree January isotherm.

Second, almost without exceptién groves planted in this section
of central Florida are located near or above the one hundred foot con-
tour line in elevation.

Finally, the majority of the groveland in the citrus district
is underlain by one geologic formation. Land throughout The Ridge and
Highlands which contains clays of this formation within twelve feet of

the surface is premium groveland.
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CHAPTER T

WOTLD CITRUS ROGIOHS

The present locatlon of world repions which specialize in come
mereinl citris productlion has boen the result of numerons diverse, yed
interrolated factors. The botaniesl characteristics of commerelad
citrus plants, the climate mnd soll requirements for growing warketable
fruit, the historieal spread and development of the cltrus culture, the
econoic considorations in producing, transporting, and marketing
citrus fruit, »lus the technological advances in 2ll phases of the
citrus industry are several of the more important consideratinons which
togother have acted to delineate and intensify thne arcas of citrus
nroduction of today.

The major cosmercial citrus fruits of usrld significance in-
clude, ranked in order of relavive inportance by value, the orange,
ilewmon, and grasefraib. Commercial clbrus fyuite of relative ninory ine
nortance include tie lime, tangerine, citron, and kumquat, mandarin,
and pomelo. In examining the localization factors of comasrcial cltrus
reglons major emphnsis will necesscarily be eonfined for the mast oard
to tun of the more imnorbant ctras fruits, the orange and rravefruit,
Lensn production, however important elsevhere in the world, is absent
from bthe Florida scene, and therefors is not relevant in a general
investigation to be rolated to citrus culture in The Ridee and Uirhlands
of Florida. Althoupgh the lemon shares many characteristics in comon

with the orange an’ grapefrall, sueh as bntanical and economic
3 3 >

9
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the climatic requirement has restricted commercial lemon production to
protected areas of the dry-subtropical climatic realm. The lemon is
more susceptible to frost damage than the orange and grapefruit. Though
the lemon was once produced in Florida, repeated losses due to frost
damage and disease discouraged continuance in production. Then too,
the soft, exceedingly juicy fruit produced in the humid subﬁropics of
Florida had never gained wide acceptance in the commercial market re-
gions of the world. The firm lemon with a more concentrated juice that
is * grown in the dry-subtropical climatic realm, as found in California

and Mediterranean Europe, has long enjoyed preferential market acceptance.
I. COMMERCIAL CITRUS FRUITS-~CHARACTERISTICS AND REQUIREMENTS

The citrus fruits are tropical broadleaf evergreen shrubs or
small trees of the Rutaceae family, major genus Citrus. In total there
are about fourteen species of Citrus, and genera that have been segre-
gated from it. Among the more important commercial species of orange
and grapefruit are the sweet orange (Citrus sinensis), sour orange (Citrus
aurantium), king orange (Citrus nobilis), and grapefruit (Citrus maxima
var. uvacarpa). Also the commercial species each have several varieties,
such as the mandarins and tangerines (Citrus noblis var. deliciosa).l

In most world commercial citrus regions the orange and grape-

fruit trees are generally pruned to a height of less than thirty feet

lFor a more complete discussion of varieties see page 62.



1L
to faeilitate picking. The foeder voob systen is now imowm o extend
within the soll doun to a marimum depth of seventeen fect. A rather
musnal characteristic of eitrus plonbs is the fact that tiey do nob
develop oot hairs. Ag a conseguence the slants rely upon mycorrhisza
{fungi), which are clogely assoclated with the roots, for the absorption
of liguids, The leaves of cltros trees are evergreen. The frail has a
thick rind (exocarp) with numersus oil glands., The flesh (endocarn) is
Juicy, and when peeled can yeadily be sepmented into mamercus juice 520847
Ag a tropical perenmiial a tres can have both frait and flovers at the
same binag.

ALL ph@ citrus fruits conbein considerasble snmounts of vitanmin O,
the antigcorbutic vitandn, g well as fruib oclds ond sugars. The rind
vields a valuable essenblal oil. Orvanges and prapefruit have long been
popalar table frults; now they are markebded also in Julece form, canned,
and concenbrated as well. larmalade, confections, aleohnlic and non-
aleholic boverages, canned fralt sectlons, and chilled citrus salad ave
soma of the wany additional varied nroducts of the citrus industries
Loday .

Tho opbimum conditions for the growbh of cltrus fruil brees
are a temporature rerime between 680 F, and 86° F., a rainfall regine
of savenby-Iive to ninety inches, snd well-drained solls. The lixiting

conditions $o the commerclal nroduchkion of cltrus fruits are the

gﬁlbert ¥, Hill, Eeonovie Potany {(Mew York: Nefraow-1i11 Book
Soupany, Inc., 1737), ope 420035,
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termeratures at which the frait will freeze and the lowest temperature
‘tnat citrus trees can enduve for several days withond dying. In general
the critical low temperature for the fruit of the orange or grapefraib

15 27°%-289 ¥.; the »illing temveratures for the orange or pgrapefruit is
199-25° F., but the teﬁperatures musbh exist for a day or tws at one

time. Actﬁally, Lowever, the production of a fruit widceh is nost ac-
ceptable in the comnercial markets of the world is enhanced iy the non-
rerisdic occurrences of almost freesing temperatures in the marginal
tronical-subtronical climetic transition regions of the world., "wing

to the cooler winter temperatures experienced ln these {ringe regions

of the humid subbronies, dry subbropies, and desert realms the frult of
the cltrus tree has a Shinner rind with a grester amount of flesh, plus

a higher ratlo ~»f sugars to acids than the fruit erown in the trus tropies.
To the contrary citrus trees in commercial production cannot tolerate an
exbended cool season or mild summer because the trees remain dormant so
long thabt Shey produce very little fruit. There is no tree growth whon
temperatures averajze below Sso I'e Likewise, trec groubth is inpercoptible
when the berpsrabture is above 759 §,, altrough cibrus trees can withe
stand teumperatures as high as 125° 7, As far as the vater roounivevent
for bha commercial fruit production of eitrus an anmual rainfail of atb
least Tifty inches is considerzd a ninimum amount, and that precipitabion

figure must ahow a distribubtion of at least two inches in every ronsh .

35, A, Ackerman, "Influences of Climate on the Cultivation of
Citms Fruits,” Geogranhical Doview, TNVIIT (1937), rnp. 289-2%6,
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The latter monthly requirement is necessary to prevent a loss
of fruit. In order to meet these minimum water requirements irrigation
is necessary in the dry (desert) and periodically dry (dry-subtropical)
climatic realms. Today irrigation is used by some growers in the com-
mercial regions of the humid subtropics during nonperiodic droughts in
order to prevent a loss of one season's fruit crop. With temperature
and water requirements satisfied citrus can be grown on any well-drained
soil. Citrus trees camnot withstand waterlogged soils, but can be grown
on a wide variety of soils ranging from acid to alkaline and from very
light sands to heavy clays. Likewise, relative fertility is inconse-

quential insofar as usability is concerned.t
II, HISTORICAL ORIGIN AND SPREAD OF THE CITRUS CULTIURE

The citrus fruits are all thought to be indigenous to the sub-
tropical and tropical mons§on lands of southerﬁ China and southeast
Asia, where some have poséibiy been cultivated for over three thousand
years. Through the centuries the citrus culture has slowly spread from
the region of its origin in Asia to the other world realms. Most
citrus species have followed a simildr . route, though centuries apart,
from southeastern Asia, to the Middle East, and from there to Europe,

having been carried by Persians, Arab traders, and the crusaders. Finally

Department of Agriculture, Bulletln No. 2 (Tallahassee, Florida: Florida
State Department of Agriculture, 1960), p. 21.



1
during the ape of exploration the fruits were taken from Furope to the
colonies of the New World, Africa, and Australia.s

The introduction of citrus fruits to the Americas was the indirect
result of the beginning of the age of exploration. Colurbms brought the

first citrus fruits from the ilsland of Gomera in the Canary Islands to

0]

Twabella, ispaniola (iaiti) on “is second voyage in 1i$3. After 1895
the Casa de ﬂmnﬁrataéion, organized in fpain for the purpose of promoting
the exchanse of nroducts and swnlies botuween the 0ld ¥orld and the ew,
wag largely responaible for the spread of citms fruits vhovever the
Spanish established eolsnies in the Yest Indies. Contral America, the
eonbinent of Horth America, and South imerica during the 10th and 17th

7

cenburies. In the soubheastern Uni

f<z

ed States origingl Spanish plantings
by 1577 reached from Florida to as far north as Santa Elena Island
(Parris Tsland, South Carolina).b Later citrus fruits were instroduced

7
into California from Mexleo in the carly 1700's.
ITI, COM9CRCIAL REQICHS

The principal comsercial citrus reglons today are lfound in many

of the arcas of nistorical dissemination, but not the reglons of origin.
2 ¢ 114

c‘ -y . - -
“tlerbert John Vebber (ed.}, The Citrus Industry, Vol. I (Derkely,
California: University of California ress, 14, ppe. 1=25.

O1hia,

TLayal Durand, Jr., feonosic Geopravhy (Mew York: Thomas V.
Crowell, 1961), p. 65
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The countries of Lurope, North Africa, and the 1iddle Fast which margin
the Mediterranean Sea; the Gulf States, California, and Arizona of the
United States; Brazil, Argentina, and Mexico in Latin America; plus
Japan, the Union of South Africa, and Australia together account for
the bulk of the world's commercial citrus production.

The United States is the world leader among individual countries
in the production of oranges, grapefruit, and lemons. In the production
of limes the United States must necessarily relinquish first position
to Mexico, The lime, not tolerant of frost; is limited to the true
tropics, The only wet tropical climate in the conterminous United
States, the tropical Savanna of the southern tip of Florida, has
localized a small lime producing district located to the west of Hiamis
in the Mediterranean Sea region Spain is the major producer of oranges
followed, in order, by Italy, Israel, and French HNorocco. The separate
orange production of Japan, Argentina, and Bragil is on a par with
that of Italy. Italy (Sicily) ranks second to the United States in
lemon production; far above other producing nations (Table 1).

The present major commercial regions of citrus production were
localized in the past in respect to two primary geographic influencess
they are (1) the locational relationship of the areas of production to
the principal market regions, as related to (2) a climate in the areas
of production which would allow economic gain in the long run. The two
major morket rogions for citrus fruits in the world are found in western

Europe and the northeastern quarter of the United States. Prior to the



advent of ranid rail transportation and refrigeration facilities (about
1855; the movement of citrus fraits Tron nroducer to eonsumer was by
slou overliond or water bransporioti on, and the fruit of this early
pericod nas nscessarily conoumed in Trosh forw. Also, the demand for
fresh cltrus was hisghly ssasonaly the Thankspiving and Christmuas holi-
days uore bthe peak perlods for markeving the fruib.

The conmyeial culbivabors of cibtrus feuits tondod vo locate

areas as close to bhe market recions ao ooog

ible during tho early neriods
of develoomonb, Host of the sub-brocical regions in the northern hoenle
oRhers which produce citrus for the Buropean and United Stobtes may obs
ghnre a pinilay location in resnect to winter tevperaturss., In ponoral,

thase prodoclng areas are liniked or bounded poleward by “i;%m, enld month

L

Leobhsrn of fj’,‘f} Te The cltras rerlon of the souticastern Tnited Stotes

neluding distriets in Plorida, Loulsiona, and Texng is the major ox-
cention Lo the rula. ALYl of She norbhsrn hemicphere citms regions
oxperience minlaum cold months tomperatures of fregzing or below. Hou-

e soutbeasbtern United Stabes, lacking an enst-uest land barvier

&)
<
5]
i
o

poleuward, i more open to the pensiration of cold air masses from the
norbill, and thus wore susceptiblo bo wini uo tewoperabures. 48 a conse-
quence eibrus grouing in the Gull repion has been limited poleward by
e 60 B, 4 annary lsoblierys.  Tariy fruld grouers in these clsrus
regions of the worldd, where nsn-poriodic Irosts are liable fouwnd couticr-

cial production was econoanieall; feooible enly if a very deshrachive

[

marienced bat once in cvery tuwelve to fifteen years.’

{3"01’0 rnan, 2n. clb. 0. Aiapna,
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BEvidently, losses sustained in the short run ouing Vo the Ireewing
temneratures of the one year could be offset in the long run by the
production of non-frost yoars. Growers in these regilons have tried to
provide additional ins.rance protection ajzainst losses fron frost damage
in these areas of somewhat marginal climates by planting groves on the
warmer sloves above depressions %o take advantarge of cold air drainage
and by using artificial means of climate control, such as the heabing of
sroves with oil hraters.

The major commercial cltrus regions of the world, o ce estab-
lished, ﬁave, sarticularly in the past half ceatury, greatly intensified
through increases in planting and productiem. Expansion in the astah-
lished commercial citrus reglons has been the result of the successive
introduction of new Lechnologies, together with on incresassing demand
for citrus frait products in she world market reglons. Flrst, the
progresgive realization of improved tectmologies such as rapid rail
Lransportation, refriperatin facilities, cancing, and quick freezing
has enabled citrus producing regions Lo quie:ly place and sustain a
sunsly of the many varied forms of a relatively high quality sroduct at
the warket place. Meanwhile, eontinuing increases in market demand
have sxbended the consumption from the traditional holiday neriod to
throuzhout the year. VWhile the technological advances cartainly have
nade possible the increases in conswmption, the increase in the Jemand,
itself, has no daubbt been stimalated by (1) the disesvery of the value

of vitamin C in citrus, (2} the dietary chonges of western man which
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favor a greaber consumpbtion of fruits and vegebables, (33 tha increased

9

oroduct variation within the citrus industry, and (L) advertising.” To
what degree each of these is responsible for inersasing the consumpblon
of oLbrus prodtucts wiuld indeed be dif. icult o evaluate. In zny case
the realization of an almost dally need for cltrus fraits, elthor real

or imaginary has resulbed in a rapid riss in the production of eibrus

products in most of the mejor comsereial citrus regions in the world.

Irurand, on. eit., poe 636l
y D2 t }



CHAPTER III
TOPOGRAPHY

The name, "Ridge and Highlands," used to describe the central
Florida citrus region is somewhat misleading, physiographically. The
district is located in the Floridian Section of the Atlantic and Gulf
Coastal Plain, and generally corresponds to the limestone solution Lake
District of the state.l Relative relief throughout the area is nowhere
greater than 183 feet. Thus, the area presents a karst plain surface
which is level to gently undulating, not the least rugged when compared
to other, more formidable, landform regions in the United States. How-
ever, within peninsular Florida the terms Ridge and Highlands are used
by the inhabitants of the area and are actually quite applicable in
deécribing variations in the immediate surrounding physical landscape.

There are two major contrasting landform divisions in peninsular
Florida. One is an almost level flat plain surface, locally called the
flatwoods. The other, the Ridge and Highlands, is a discontinuous,
gently rolling, pock-marked surface which rises above the general level
of the flat plain. Cooke broadly recognizes these two different types
of topography in his physiographic classification of the peninsular

portion of the state.? They are: (1) the Central Highlands, which

_ lNevin M. Fenneman, Physiography of Eastern United States
(New York: McGraw-Hill Book Company, Inc., 1935}, p. 53.

2c, Wythe Cooke, Geology of Florida, Florida Geological Survey,
Florida Department of Conservation, Geological Bulletin No. 29 (Tampas
Florida Growers Press, 1945), pp. 8-13.
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exbond along the northuwest-scubbcast trending selis of e states and,

(23 the Atlanbie and Gulf Coastal Loulands, which together surround Lhe

)
vy

foranr landforas region (Flgurs e Through exonminablon, these tuo
contrasting bypes of surfacey highland and lowlend, can be obscrved
vithin tue éaﬂﬁral dighlands in ohe parbienlar part of bhe stage waore
the citrus district has localized.

There are sevoral disbtinet separate highland areas which rice
above Lhe flat olain surface in the cltrss district. The so=called
idre of the Hidge and Highlards ig tie highest and mosh conbinuous
hig land in the districk. Tb exterds to the southeast from Lake iarris

hpaugh Lake County, includes the smoll narthuest section of Osceola
County, crnbimues throughout the lengbh of Polk Counby, and on intn
Higlands County whare it terminates near enus, # tobal distanece of

12} wiles. The other highlends areas ars not as eonbinuouss collec ively,
they parallel the northwest-sovthoast trend of the itidge. In Polx

County there is a hiphland arca east of the Hidge, one immadiately west
of the Ridge in bthe vieinity of vinter Haven, and another further west
sapyrounding Lakeland., Two other highleands in Pols Lounby sccur soubh

of the Lakelnnd and Winter illaven iiipghlands, respeetivelys Lltewiso,

four hiphlands are located wesht of the Rldge in lale Counby, alttough
Lo £ Ty ¥

there they are more closely spaced. “imilarly, two hisiilands extend

east of the Ridge froa southern 'ale County into neighboring Hrange

Marida Flatwoods and the Flatwmads and Tlamancl Land: of the Sull Oozst.
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TOPOGRAPHIC DIVISION
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County toward Orlando; and another pair are located to the north around
Eustis and Sorrento. Finally, another highland is located northwest of
the Ridge extending from Leeburg in Lake County into southern Marion
County, and from there continues northward out of the citrus district
(Figure 2).

Throughout its length the Ridge generally stands above the
adjacent highlands to the west and to the east. For example, the
highest point of the entire citrus district, in fact, the whole of
peninsular Florida, is found in Polk County north of Lake Wales in the
Ridge at an elevation of 295 feet above sea level. The higher elevations
found throughout the Ridge in Polk average at least above 250 feet. By
comparison, the average maximum heights found in the several highlands
of Polk County are approximately 180 feet. To the north in Lake and
Orange Counties a comparison of the Ridge with the highland areas has
similar relationships in maximum elevations, approximately 200 feet to
125 feet, respectively. Notably, the Ridge and the Highlands are some-
what lower in elevation in that northern area. To the south of Polk
County, in Highlands County, the Ridge continues alone. The maximum
elevations decline gradually to about 170 feet near Sebring and to 125
feet near Lake Placid (Figure 2).

The relative relief throughout the Ridge and Highlands is never
excessive. The following sample locations support this statement. In
the Ridge atvLake Wales the maximum‘and minimum elevations are 295 feet

and 112 feet, respectively, or a relative relief of 183 feet. Near
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Frostoraof, gouth of Take Wales in the Ridpe, the maximmm elevation is
178 feet, the miniman clevatisn saventy-cigint fesbt, the relative relief
ninetr-sevan feeb. £t the cowmon corner of Polly, lake, Uranpe, and

£

Osceola counblies, in bha Hidpe novih of lake Wales, the differencs

4

hotween & aaxious elevation of 205 fest and a wminizue elevation of 110

fect produces a velative rveliel of 45 feet. The relabive relief is
usually scrowhat less in the several highland areas. The ralief ncar

Winter Hoven in fifty-two feet, near Bustils seventy-five feet, aroumnd

Praitland Park £ifby fect (Pirure 20,
The gently mndulating surface of the upland landscaps in the

citrus district is characteristically sxrressed throughout the area in
tha form of low, rounded, sandy hills and shallow conecave basing., Many
nf the depressions conbain pernanent labegs., tost of the sloves nre
gentle. Steeper slones, from fifteen bo twenty-five desrass, border

a few of the lakes. Ufben tws oy mors adjacent lakes have coalesced.
Jther laces whieh shore a comson narrow land divide have hoon connected
by way of sn artirielal channel, and in scune arcas form a chain of
lakes, on bl wbole surface drainage is almost entirely lacidng. A
feu smoll surfoce streams do oceur, but bthese streams usually disanoear
into a lake or sink. Tihe majority of the orocipitation thot falls in
the resion runs off ranidly Into the sany lakes,or sinkts into bhe sandy
covering of the nills. In eit'er ecase bhe water evenbuslly reaches

the underlying solntion chanmels, end neves throsush and oub of bhis

tarst reglon as sube-surface drainnge.
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The four main geologic formations involved in the topographic
development of this section of central Florida are: (1) the Ocala
(Eocene) limestone, (2) the Hawbthorne (Miocene) formation, (3) the
Citronelle (Plio-Pliestocene) formation, and (L) the Marine terraces
(Pliestocene).h The subdued contrasts of this rather unique karst
plain are primarily the result of three major influences: (1) the
occurence of soluble rocks, (2) the materials covering a buried soluble
stratum, and (3) the elevation above sea level in either present or
past tim.e.5

The Ocala limestone, an almost pure limestone formation, is
the most extensive rock stratum underlying the citrus district. In
fact, the Ocala formation is present throughout Florida. This limestone
formation lies about 115 feet above sea level in Marion County in the
vicinity of the Ocala uplift. From this point, just to the north of
the citrus district, the Ocala limestone dips to the south beneath the
district at the rate of about five feet per mile. At Auburndale the
Ocala limestone lies about 160 feet beneath the surface.6 Near Venus
the formation occurs at almost 500 feet below sea level.

The Miocene Hawthorne formation, another major stratum through-

out the entire state, overlies the Ocala limestorneunconformably in the

hCOOke, 2}20 -C_EE-’ pp' 3"13‘
SFennemaun, op. cit., p. Lb.

bCooke, op. cit., p. L.
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citrus district. The Hawthorne is more diverse in composition than
the Ocala formation. Primarily, the Hawthorne is found as a sandstone
stratum, which, upon exposure, weathers rapidly into sand. Yet, in
restricted areas it is composed of limestone.

The Citronelle formation overlies the Hawthorne throughout most
of the area of the citrus district (Figure 5). The major exception is
the Lakeland Highland. The Citronelle is composed of sand, gravel,
and clay. Most of the sand and gravel is red or orange, and the clay,
where mixed with sand or gravel is usually iron-stained. The maximum
thickness of the Citronelle is unknown, but is thought to be from
250 feet to 340 feet.'

The Pliestocene terraces, overlying the Citronelle formation,
complete the geologic framework in central Florida. Only three terraces,
the Brandywine, the Coharie, and the Sunderland, are found in this high-
land section of the state. The former shorelines of the Pliestocene
seas have never been completely traced and correlated in Florida.
Possibly, the irregular contour of the pitted surface has impeded such
an investigation. However, Cooke has defined a seaward boundary for
each of the terraces. The boundaries in Florida correspond in elevation

to the terraces identified in the Sea Island Section and the southern

sector of the Embayed Section of the Atlantic Coastal Plain by Fenneman.8

TTbid., pp. 229-237.

8Fenneman, op. cit., p. 27.
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Tue ghorelines, so Tar as bthey have been traced, are egssentially
nearizontal. ALl ceformation «f paologle strata in central Florida
seems to have oceursd before the Pliestocene epochs. Figure 6 indicates
the surface extent of the thres Plisstocene berraces. Hotably, the
féunger and lower Sundsrland terrace, sand and clay, 1s bounded at
its outer margin by the L00-foot contour line, and has the most ein-
tensive surface of the turec terraces. The Brandywine terrvace,
nredsminately sandy, lies on either the Citronelle or Hawbhorne forma-
tiong, and is overlain by younger Pliestocene terraces, except whare
it 15 exposed (enrface elevation over 215 fest). The Coharie terrace,
algo sandy, 1s intermediate in position between the Brandywine and
the vounger Sunderland. The present exposures of the Brandywines and
the Coharie terraces were probably islands in the Sunderland sea. The
- maximum thickness of each of the three individual terraces is every-
wherz less tnan fifty feet.

The solution features of the landscape in central Florida are
srinarily associated wlth the Ucala limestons. Seecondarily, bthe
sawbhorne foruation, wherve composed of limestone, accounts for sume
ginks. The Dcala limestone, if exposcd, makes a flat surface. Through-
out the rolling hiphland sarface of the citrus district the sancy
matorials of the Hawshorne formation, the Cibronelle formatlon, and
the ¥liestocene terraces, all being more rosistant to erosion than
the limestone of the Ocala formation or the Hawthorne formation, cap

the hills, and thus, account for the differences in relief within the
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Figure 6, Pleistocene Terraces in Florida,
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district. In the northern sechor of SLhe district, Larte County, where
the Oeala limesbone Lo not too deenly buried an intricate lacy patiern
o innunerable shallow lakes oceurs. Alsn, some larger deever lales
like Take Apopka and Take Uarris occur in this area. Tn this northem
area all formations involved in the tonogranhic davelonnent inelvding
the “eala limestons are above sea level. Henca, the proceuses of
solubin are asperent today. Tie elevation above sea level and the
pervions bedroc: allow the free downward percolation of water. Prosent
destruction of the surface by solution is svident. Southward through
tho citrig district the soluble strata (Ocala and Hawbhorne) inerensingly
oceur ab greater depths, The solution sinks and lakes here are tho
result of a prior cycle of karst forming when Lhe roglon was of higher
elovation in respect to sea level bran ab the present tine. In fact,
gsuccessive oseillations in sea level in past time possibly caunsed
several reactivabions of the solution cycle in this karst district.
Presently, a combination of the Citronelle formatlion and the Pliesto-
ceng terraces aceounds for the olevation above sea level in most of
the eitwmis distriet, carbainly in the central and southern neriions of

phlands counbias).

Ly

the area (Polk and ML
Perhgps the most pecnliar feature of the district is that the

circular depressions are found principally in the highlands rather

than “he lowlands. In oxplanating, White supgests the lowlands reoresent

an area almost completely lowered by solition, whereas the highlands

are underlain by former solution remnants which sbtood above the leveled
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plain. The vremnants were later covered with the sands of the “liocene
and Pliestocene seas. nNeactivation of the old solution channels in
these remants has made the present depressions, which are now filled

cwith the sands of the moroe recend farmations.9
The interven ng lowlands of the district oceur everyubore in
close juxbaposition to the manble covering of the Hldge and dighlands.

The lowlands, iike the bighlands of th

&)

district, are by no weans
conbionous, nor ave t@ﬂy restricted L only the lower «levations. To
the conbrsry, lowlands are found ab all levels of elevation bLhroughout
the area, and wihllo s@ﬁe actually secarate hiphlands, obhers are found
within an individual highland area. Quite often the labber are ox-
nressed as small prairie flats, which are assoeiated with lakes, The
mogh Aisbinetive characteristic of the lowlands is their tendency to
be almost completely flak, and hance they pregwntra very ahrunh cone
trast to the proximate rolling upland surface.

The isolabed hamnock or low 1ill is g winor landfora feature
found within the ar-a of She citrng district. Hammocks are actually
smell islands or winaturs highlands wihieh rise obove ths generzl level
of the flatuysoda. The snall hamwocks owe their origin essenbially to
wie sane formabtions and processes wileh nave shaped the larger hiphland

1 . . , .
arens. The bammock lands differ fros Lhe bhighlands only in exbent

7illiam A. Wuite, Some Geomorshic Peatures of Central Florida,
Florida Geological duyvey, Florica state Usard of Conservation, Geo-
logical Bulletin Io. hl (Deland, Florida: %, O. Painter “rinting
Goncany, 1958), pn. 73-T4

0., . " - . s .
Florids Stabte Geolopical Iurvey, Tuentisth Annual Feoort,
1927-1923 (5b. Augnstine, Florida: The Reesrd Comvany, 1929, p. 191,

———————




and relief. Hany are o3ly one » two acres in area, and rise bud
tuenty-five to Fifty feet above the lovel of the plain.
Several slugrish surface streams drain the lowlands of the

district. The norbtheast 1s draoined by tributaries of the 3t. Johng

River, the southonst by tributaries of the Hissivwiece Hiver, the sout

wast by the reace Niver, the wost by the llborough Hiver, and the

northwest by the Withlacoochee.
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CHAPTER IV
CLIMATE

Central peninsular Florida non-periodically lies within two
different climatic realms, the Humid Subtropical and the Tropical
Savanna (Koppen). The line drawn between the two climatic regions
generally corresponds to an average position of the 6L.4° F. January
isotherm (Figure 7). However, location in the marginal, transitional
boundary of both gives the peninsula a climate that is similar to,
yet typical of neither of the broad climatic classifications. Thus,
the climate of The Ridge and Highlands must necessarily be described
as an entity unto itself.

In general, the average climate of the citrus district is
characterized by hot, wet summers and mild, comparatively dry winters,
although in every month at least 1.20 inches of precipitation is re-
corded on'an average. The district lies between the January isotherms
of 60° and 64° F., and July temperatures average from 81° to 83° F.
throughout the area. The growing season is highly variable; the number
of frost-free days range between 310 to 365 days annually. Hence, a
killing frost is liable, though not forthcoming, annually. The maximum
concentration of precipitation is during the summer season, and occurs
in convectional rainshowers, thunderstcrms of short duration. The
minimum amount of rainfall occurs during the winter months and is

32
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Y e IN DEGREES FAHRENHEIT

54°F

56°F
58°F
58°F g
60°F +— 60°F
62°F 5
64°F
64°F
64°F
6
€8°

25 0 25 50 75 100 miles
o —

SOURCE: FLORIDA: WEALTH OR WASTE
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frontal in origin.l Location of the region on the northern fringe of
the tropical wind belt (easterlies) renders the citrus region subject
to tropical storms (hurricanes).

These general climatic traits accentuate the transitional
position of the district, reflecting characteristics of both the Humid
Subtropical and Tropical Savanna climatic realms. For example, the
distinctly drier low sun period is typical of the Tropical Savanna,
yet on the average enough precipitation is recorded in every month to
place the area in the Humid Subtropical realm. Likewise, the uncertain
condition of a frost-free period from year to year demonstrates the
intermediate position of the district, climatically. Actually, the
climate boundary between the two major realms is an erratic, oscillating
one; some years it can be defined as far north as Ocala.

The data for the climatic station at Lake Alfred shows more
specifically the month by month, as well as, the extreme seasonal
variations in the annual climate (Figure 8). The Lake Alfred station
is centrally located in the citrus district; other stations have only
minor variations from the temperature and precipitation recordings
registered at Lake Alfred. Relative uniformity in climate throughout

the district is the result of several common causal factors. The

1United.5£ates Department of Agriculture, Climate and Man,
Yearbook of Agriculture: 1941 (Washington: Government Printing

2Glenn T. Trewartha, An Introduction to Climate (New York:
McGraw-Hill Book Company, Inc., 1954), p. 232.
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entire district enjoys a similar location in respect to latitude -
(27° N to 29° N), thus an intermediate position between an influence
from the low and middle latitudes, and an interior peninsula situation

(no point is more than sixty miles from the open sea). Also the
average elevation throughout the district is low. Temperature and
precipitation differences from place to‘place within the district are
primarily a result of local microclimates. However, there is a small
latitudinal temperature gradient during the winter season: the progres-
sive increase in temperatures is from north to south through the district.
The annual rainfall total in the citrus district is from forty-

eight to fifty-five inches. Lake Alfred, the representative station,
averages 51.1lL inches yearly (Figure 8). At Lake Alfred over one-half
of the annual rainfall (29.9 inches) is received in four months, June
to September. If the rainfall of May and October is added, the six
month period represents almost two thirds (37.30 inches) of the yearly
total. The period from November to April is decidedly the dry season
with only 13.8L inches of precipitation. There is, however, considerable
variation from year to year in monthly receipts of rainfall. Some
stations with long records show that totals in wetter years have been
as much as double those of drier years.3 The warm season rainfall
comes in the form of convectional thundershowers which occur on an

average of one-half the days at any given location. The showers are

3United States Department of Agriculture, op. cit., p. 818.
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heavy downpours, but generally last only one or two hours. Hence,
sunny days are prominent even during the so called rainy season. The
rains are also local in nature; this fact accounts for a rather broad
differentiation in rainfall totals from location to location within
the district during any given season.

Occasional heavy (ten inches or more) and prolonged rains occur
which are associated with tropical hurricanes. These storms usually
originate in the Caribbean Sea from late summer to early autumn. As
the hurricanes move northward either they pass over Florida, the Gulf
of Mexico, or the Atlantic Ocean. In any case, the storms bring sur-
plus amounts of precipitation to the citrus district. Since 1929,
sixteen major hurricanes have crossed peninsular Florida; seven of
these storms have passed through at least a portion of the citrus
district.h The paths of these tropical storms vary from forty to
seventy-five miles in width. The major damage to citrus areas in this
district that have lain in the path of a hurricane has been with the
winds (over 125 mph) rather than with flooding. The lakes, the sandy
surface, and the solution channel subsurface of The Ridge and Highlands
readily absorb the excessive rainfall. Other winds of high velocity
oceur occasionally in every season associated with the thunderstorms.

These strong winds are short in duration and local in character. The

hwarren 0. Johnson, Winter Minimum Temperatures in Peninsular
Florida, Federal-State Frost Warning Service, Weather Bureau, United
States Department of Commerce (Lakeland, Florida: Federal-State Frost
Warning Service, 1958), p. T0.
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occurence of tornadoes is limited; only about two occur throughout
the entire state in an average year.

During the cool season rainfall is associated with the impor-
tation of air masses and is cyclonic or frontal in origin. Rain occurs
on an average of about one in four days.5 The few foggy days that are
experienced in the citrus district occur during the cool season. Approxi-
mately twelve to fourteen days of dense fog occur during the average
cool season, and fogs generally are present only during the early
morning hours.

Sometimes prolonged droughts of a month or more in duration
are experienced in the area. The complete lack of rainfall during
these dry spells is generally associated with an intensification of
the subtropical Bermuda High over the Florida peninsula. These non-
periodic droughts can occur at any time during the year, but usually
occur in the spring or fall, particularly April and November during
the seasons of transition from spring to summer with a predominance of
sun control and autumn to winter with its cyclonic influence.

Typical of the citrus district, the warmest month temperatures
of the Leke Alfred . station average 82.4° F. A maximum of 103° F.
has been recorded at this station, but this excessively high tempera-
ture is an exception to the rule. Generally, the afternoon thunder-

showers prevent a frequent occurence of extremely high temperatures

5United States Department of Agriculturs, loc. cit.
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during the entire summer throughout this area. However, sensible
temperatures are rather high, for the high temperatures of the summer
are accompanied by equally high humidities.

The average January temperature in the citrus district ranges
from approximately 60° to 63° F.; the Lake Alfred station records an
average of 61;89 F. The average climatic statistics do not show the
pertinent facts of the cool season weather which are so important to
the citrus growers; they are the deviations from the norm. Location at
the southeast corner of the North American land mass, and northern
fringe of the subtropical wind belt, plus the absence of an east-west
land barrier to the north renders the Florida peninsula subject to
occasional importations of cold air with freezing temperatures. Pen-
insular location serves to moderate the winter temperatures as it does
the summer temberatures, although the effect is realized principally
along or near the coast. Coastal locations hardly ever have a freeze
in the general latitude of the central citrus district. Generally,
areas north of the 60o F. Janvary isotherm are subject to frost annually,
whereas areas south of the same isotherm are subject to an occasional
frost. For example, Jacksonville, north Florida, in a forty-eight year
period of record had only three years free of freezing temperatures,
yet only eight had over ten days of freezing temperatures. ZLocations
in the latitude of the citrus district of Central Florida in a forty
year period of record had only one-half of the years with freezing

temperatures and only one year with freezing temperatures over eleven
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days. Miami, south Florida, in a thirty-sii year period of record had
only seven-years of freezing temperatures and on only one day of each
of these years.6 The occasional cold waves bring extreme minimum temp-
eratures to the citrus district ranging from 28° F. to 20O F., depending
upon the intensity.7 Usually, the freezes are of short duration, com-
monly not continuing for more than three days, and even then, the
temperature generally rises above 32° F. during the daylight hours.

The cold air which causes the central Florida freezes is
brought into the state by advection. Advective cooling is most effec-
tive in the peninsular portion of the state when an extensive cold,
continental polar air mass (high pressure system} moves southeastward
over the Great Plains and eastern Gulf States in conjunction with a
mass of moist, tropical air (low pressure system) moving north-
northeastward along the,Atlantic coast, or similarly when a low pressure
cell moves from the Gulf of Mexico eastward across the state. When one
of these particular conditions exists, a proximity of high and low
systems, the pressure gradient is steep enough to pull the cold air of
the high into central Florida, otherwise the cold air mass usually
passes north of the state out over the Atlantic.B While the cold air

is being imported there is considerable wind movement. The wind of

6Sigismond de Diettrich, "Florida's Climatic Extremes: Cold
Spells and Freezes," Economic Geography, XXV (Jamuary, 1949), pp. 69-70.

Tazrren 0. johnson, op. cit., pp. 19-Lk.

8United States Department of Agriculture, loc. cit.
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advective cooling continually mixes the lower layers of air: this
mixing tends to keep temperatures from dropping excessively low. Often
this slight warming effect will prevent the formation of frost. How-
ever, if the air mass has temperatures freezing or below, freeze
damage can occur, although the wind will prevent the formation of
frost.9

Temperatures are generally further lowered by the effects of
radiation after a cold air mass has moved into the citrus district.
The clear sky and the dry evaporating calm wind of the high pressure
system generally promotes cooling by radiation at night. The result
is a temperature inversion; the air near the surface of the radiating
earth is cooler than the air immediately above. As a consequence of
radiation cooling the clear, calm second night of a freeze is usually
colder than the windy first night, and thus frequently more damaging
to vegetation.

During a radiation night microclimates are significantly quite
varied locally. Frost need not be universal throughout the area.
Several factors contribute to temperature differences. A major causal
factor is the topography of the land. Temperatures on low ground or
pockets will be much lower than temperatures on high ground. First,
temperature inversions associated with radiation cooling cause lower

elevations to be colder than adjacent high elevations. The higher

9warren D. Johnson, op. cit., p. 3.



L2
elevations are on a level with the warmer upper air of the low ground
areas. Second, cold air is more dense and thus heavier than warm air.
Consequently, cold air will drain or flow downslope from the high to
the proximate low lying land. Temperature recordings at Lake Alfred
on the night of February 5-6, 1937, provide an excellent example of
temperature variation with elevation resulting from temperature inver-
sion. At twelve midnight the surface temperature was 32° F.; at
twenty-two feet above the surface the temperature was 141° F.; at forty-
nine feet above the surface the temperature was 520 F.; and at 113 feet
above the surface the temperature was 5h° 720 Taple 11 gives two
locations which can be analyzed for comparisons in local temperature
variations. The two stations are only six miles apart. The Eagle Lake
recordings are from a relatively low ground (frostpocket) location,
whereas the recordings of Winter Haven are from a moderately high
ground site. Most notably, the location at Winter Haven experienced
no temperatures below 32° F. in ten of the twenty seasons. By compari-
son, the Eagle Lake site had temperatures below 32° F. in every season.
The number of freezes and the duration of freezing temperatures during
a given year are likewise greater at the low ground site. For example,
compare the two locations for the season of 1939-10. Conversely, on
the first night of a freeze when cooling is advective in nature there

are no perceptible differences in low and high ground locations owing

to the continual mixing of the lower layers of air by the winds.

01p14., p. L.



TABLE II

COMPARISON OF TEMPERATURES AT HIGH AND LOW GROUND LOCATIONS

Station:

Season

1937-38
1938-39
1939-40
1940-41
9h1-42
1942-)3
19L 3=l
194h-h5
1945-U6
194647
19 7-48
191,8-L9
1949~50
195051
1951-52
1952-53
1953-5h
1954-55
1955-56
1956-57

Winter Haven Exposure: Moderately High Station: Eagle Lake Exposure: Low

Total Hours at and Below:

329 300 28° 26° 2,° 22° 20° 18°  32° 30°  28° 26° 2° 22° 20° 18°

3 1- 21 10 2
None 31 22 15 3
38 28 12 3 1- 80 LY 3l 23 16 6 1-
1. W7 30 16 8 3
L 33 17 3
8 3 1 33 17 10 2
None L5 30 L 3
i- 36 20 11 l
None 23 7 2
6 1~ 28 15 10 7 2
7 I 1 8 L 2
None 10 5
None 2
1- 35 12 5=
None 3 1
None 9 2
None 1~
6 30 1L 2
None 19 11 L
None 33 12 5

Source: U. S. Department of Commerce, Weather Bureau, Winter Minimum Temperatures in Peninsular Florida,

1937-1957, pp. 37-38.
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The numerous lakes and swamps in central Florida also moderate

temperatures somewhat. Unfortunately the effect of these water bodies

is realized primarily only a short distance around the shores, and on

small islands in the lakes where they occur. However, considering the
number of lakes, ponds, and swamps scattered throughout the district

the total land area affected is considerable.



CHAPTER V
VEGETATION AND SOILS
I. VEGETATION

Three different types of natural vegetation complexes, the
high pine lands, the flatwoods, and the hardwood hammocks, originally
were found on land that currently is devoted in varying degrees to
citrus groves within the confines of The Ridge and Highlands. The
names used to describe these vegetation types equally suggest topogra-
phic divisions, and indeed the differences in vegetation do reflect
relationships to changes in landform and soils as well. The climate
has enough uniformity throughout the district to be of little or no
consequence as far as variations inthe vegetation are comcerned. Other
types of vegetation climaxes within this district include scrub growth,
wet prairies, dry prairies, and swamps. Primarily, the major tree
types throughout the area are coniferous; the hardwood hammocks are
one exception. In all cases the trees and moét of the shrubs, as well,
are evergreen; even the hardwoods are evergreen, owing to the mild
winter temperatures of the semi-tropical climate of the district.

Perhaps the most extensive native vegetation type areally and
certainly the most important as related to the present citrus landscape
was the high pine lands. Most of this vegetation type has since been
removed. The climax vegetation of the high pine lands usually was

comprised of open stands of long-leaf pine (Pinus palustris) with an

L5
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occasional black-jack oak (Quercus marilandica), or sometimes turkey
oak (Quercus laevis) or live oak (Quercus virginiana), note Figure 9.
High pine land, as the name implies, was found on the higher elevations,
the upland rolling topography of The Ridge and Highlands proper. Addi-
tional prominent vegetation types of the high pine forest are the shrub
saw palmetto and wire grass, plus Spanish moss hanging from the limbs
of the trees. Wide spacing of long-leaf pine species no doubt reflects
the excessively drained condition of the sandy covering of the soils and
the relatively low water table which exists in the uplands, despite
copius amounts of rainfall throughout the district. Black-jack oak
(scrub oak) has been usually found in the driest and barrenest portions
of the high pine lands, especially in areas of second growth where the
largest pines had been cut by lumbermen.

The flatwoods vegetation typically consists of either long-leaf
pine, slash pine (Pinus elliottii), or the tall cabbage palmetto
(Sabal palmetto), plus a dense undergrowbth of saw palmetto, with wire
grass and the ever-present Spanish moss (Figure 10). Generally, the
" flatwoods are not well drained; the water table is everywhere near the
surface. Long~leaf pine is usually found in the higher, drier, and,
during normal climatic conditions, cooler locations; slash pine or
cabbage palmetto replace the long-leaf pine in the lower, wetter, and

normally warmer places. The flatwoods are interspersed with cypress

1Florida State Geological Survey, Seventh Annual Report (Deland,
Florida: The E. 0. Painter Printing Co., 1915}, p. 1h6.




Figure 9. Second Growth of Pine and
Qak in the Ridge.
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(Taxodiumdistichum) swamps in the lower, poorly drained areas and
hardwood hammocks in the higher, better drained locations.2 In location
the flatwoods vegetation reflects the same relative position to the high
pine lands as does the lowland topography it occupies compare with the
Ridge and several highland areas within the citrus district; a location
surrounding the uplands as well as occupying intermediate levels within
the uplands. The flatwoods is a new, really experimental, area of citrus
development. The number of grove plantings here do not begin to compare
with those of the high pine lands. Consequently, much of the original
type of flatwoods vegetation remains in the district. Types of vege-
tation other than the flatwoods are found in the low-lying level lands.
Intermittent wet prairies and shallow ponds, which are usually dry in
the spring, are found in depressions, and contain a stand of prairie
grass; the wet prairies can have small hammocks of live oak. The live
oak hammocks are always found on small well-drained mounds, which rise
above the general level of the grassy plain. Dry prairies are also
present in the district in similar landform areas. The flat grassy
landscape is interrupted only by scattered pine or cabbage palmetto
trees. Serub and scrub thickets of different varities are comprised
of dwarf oaks, pines and saw palmetto,'and most often can be found in
an intermediate position between the high pine land and the low pine

flatwoods.3

2. Wythe Cdoke, Scenery of Florida, Florida Geological Survey,
Department of Conservation, Geological Bulletin No. 17 (Tallahassee:
e nd, 1939), pp. 15-16.

3Florida State Geological Survey, Seventh dnnual Report, op. cit.,
pp. 140-183. ‘
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The hardwood hammocks rise as high islands above the level of
the coniferous flatwoods. (Figure 11). The soils of the hammocks are
muich better drained than those of the surrounding flatwoods. The
several hardwood tree species of white oak (Quercus alba), magnolia
(Magnolia grandiflora), and live oak, plus the short leaf pine are more
closely spaced than the trees of the different pine lands, yet the
broadleafs never occur in continuous stands of one species. The
common saw palmetto and Spanish moss are also found along with the
evergreen hardwoods in this vegetation complex. In addition, woody
vines, absent in the pine lands, such as poison ivy and yellow jessa-

mine occur in the hammocks.
IT. SOILS

The majority of the soils in The Ridge and Highlands are
notoriously infertile. The soils proﬁide little more than an inert
host for cultivated plants. Topsoil throughout the area ranges from
extremely sterile sands to, at best, sandy loams, most of which are
highly acid. The leaching of plant nutrients from the soils is quite
accelerated in the citrus area owing to the heavy annual rainfall.
Most of the soils originally contained very little humus, and when
cultivated, rapidly become deficient in essential mineral elements,

especially nitrogen, phosphorus, and potassium. Owing to their sandy

b1pid., pp. 170-176
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character, the soils of the area do have three compensating féatures;
they are relatively easy to cultivate, respond to the use of fertili-
zer, and are not easily eroded.

Soil development in the citrus district has been the result of
an interplay of bedrock, climate,\vegetation, topography, and drainage
conditions. Elements of the parent materials, vegetation, and the
climate are each comparatively uniform throughout the district and
account for the general characteristics of the soils. Locally, soil
differences are more a result of topography and drainage.

Almost all soils in the district are residual by origin. These
soils, which have weathered in place, retain many characteristics of
the original unconsolidated deposits of sands and sandy clays of the
Pliocene and Pliestocene geologic formations. In composition the ma-
terials of the parent rock include quartizitic fragments, quartz, sand,
mica, and probably originally feldspar, which indic;te the granitic
rocks of the Appalachian Mountains as a primary source. Possibly
these materials were reworked several times in the course of their
removal to the present location where they were laid down in shallow
seas with conflicting and alternating currents.5 The copious amounts
of rain which fall in the district have greatly affected the soils by

somewhat altering the parent materials. ZExcessive leaching and

5Florida State Geological Survey, Fourth Annual Report, 1910-11
(Tallahassee, Florida: [@. nj, 1912), p. 26.
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eluviation have carried away most of the soluble and fine clay parti-
cles, leaving a predominance‘of sand in the topsoils. Most soils have
developed under forests and are acid. Notably the hardwood hammocks
have accurmlated more humus in the topsoil than the upland or lowland
open pine lands.

Topography and related drainage characteristics form a basis
for dividing the soils of the citrus district into two distinct group-
ings, which in turn each include several soil series. The two broad
groupings are: (1) the well-drained upland soils of the ridge, high-
lands, and hammocks, and (2) the poorly-drained lowland or ttf1latwoodsh
soils (Figure 12).

The upland soils of the high pinelands consist primarily of
the Lakeland (formerly Norfolk), Blanton, Eustis, and Orlando soil
series, which usually occur in association. The Lakeland series, by
far the most extensive of the four soils throughout the district, is
usually found in the highest elevations of The Ridge and Highlands,
and occurs in phase from level to the most strong slopes. Because of
their sandy profiles these soils tend to be well-drained to somewhat
excessively drained. The Blanton series is a somewhat similar soil
and closely allied with the Lakeland in location. The Blanton is most
typically found on the lower slopes, dounslope from'the Lakeland soils.
The Bustis series is similar to the Lakeland in location and character-
istic but commonly more fertile. Eustis soils usually occur where

hardwoods grow as a dominate tree type in the upland. Eustis soils
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are most abundant in Lake County. The Orlando series is found at the
lowest level in the highlands, primarily in Lake and Orange Counties.
The Orlando soils vary in phase from flat to very gentle slope, yet
the soils have adequate drainage; more often it results from downward
percolation of rain water through the sandy sub-surface rather than by
surface runoff.

Charactefistically, the four major soils of the uplands have a
very shallow topsoil, in which most of the fertility is accumulated,
and a very poor sandy subsoil. A clay subsoil usually occurs immediately
beneath the sand. The depth at which the clay is located varies from
twenty inches to one hundred feet. The soil is more valuable for citrus
culture in areas of the district where this clay lies only twelve feet
or less beneath the surface. Where the clay is over twelve feet under
the surface it is of little or no consequence to the citrus tree.

Individually, the Lakeland, Blanton, Eustis, and Orlando soil
series have some variation in profile. The Lakeland soils have a
grayish-brown loose sand surface of from zero to four inches, underlain
by a yellow to pale yellow sand ranging in depth from thirty to seventy
inches. The yellow sand overlies a thin layer of loamy sand that rests
on a gray mottled friable sandy clay, which is several feet thick.6

Blanton soils are distinguished from the Lakeland soils by their thicker

6O. C. Bryan, Soils of Florida and Their Crop Adaptation,
Florida State Department of Agriculture, Bulletin No. 42 (Tallahassee,
Florida: Florida State Department of Agriculture, 1960), p. 19.
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gray surface sand (3 to 8 inches) and a pale yellow to gray splotched
subsoil.7 Eustis soils, likewise, have a thicker gray surface than the
Lakeland series. The Eustis can further be distinguished by the reddish
color of the sandy subsoil which is underlain with beds of red friable
sandy clay.8 Orlando soils have a dark grey sandy surface ranging from
eight to fifteen inches in depth. This surface sand lies on a pale
yellow to grey sand subsoil, which rests on a brown sandy clay.9

The hammocks soils are represented generally by the same soil
series as found in The Ridge and Highlands. However, soils of the
hammocks tend to be somewhat higher in fertility than those of The
Ridge and Highlands, and, though well drained, they are not excessively
so. A stable supply of moisture is usually maintained throughout the
year for plant growth.

The poorly drained flatwoods soils include the Leon, St. John,
Portsmouth, Scranton, and Bladen series. The soils all share a common
relatively low and flat location by comparison with soils of The Ridge
and Highlands. The Leon and St. John's series, are sandy like the
highland soils, but contain an organié hardpan, which usually occurs
from between fourteen to thirty inches beneath the surface. The hard-

pan in these soils is so close to the surface that the soils become

7United States Department of Agriculture, Orange County Florida,

Soils Survey (Washington: Government Printing Office, 1960), p. 56.

8Ibid.

9Bryan, op. cit., p. 20.
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saturated with water during a wet period. The Scranton, Bladen, and
Portsmouth series are similar in composition and drainage characteris-
tics to the Leon, Portsmouth, and St. John's series; yet the former are
found somewhat higher in location, and lack the organic hardpan of the
latter. All of the flatwoods soils are highly acid, but generally are
higher in humus content than the soils of the uplands.

The foregoing soils, of both the uplands and lowlands, represent
the major soils either devoted to citrus plantings, or considered to be
potentially, with proper management, utilizable for citrus plantings.10
There are additional soil types found in the lowlands which are pre-
sently not considered significant in the future development of the
citrus culture. They include the mucks and peaty mucks which are
usually found in low areas near lakes, in swamps, or in the inter-

mittent prairies; and the inundated swamp soils.

1OA. F. Camp, et. al, Citrus Industry of Florida, Florida
State Department of Agrlculture, Bulletin No. 2 (Tallahassee, Florida:
Florida State Department of Agriculture, 1960), pp. 18-21.




CHAPTER VI
CITRUS ROOTSTOCKS AND VARIETIES

Growers have been able to adapt citrus production to the soils
and microclimates of The Ridge and Highlands primarily through the use
of several varieties and rootstocks. Not only has the quality of the
fruit been improved and the guantity been increased, but the length of
the season has been extended to the present eight month period by the
introduction of late maturing varieties, particularly the Valencia
orange. Stocks less susceptible to cold damage, seedless varieties of
grapefruit for the fresh market, and varieties with firm fruit sections
for camning are among the other accomplishments provided for by this

scientific propagation.
I. ROOTSTOCKS

The use of a proper rootstock at any given grove site has been
extremely important in The Ridge and Highlands, for rootstocks greatly
influence the fruit bearing capability, the fruit quality, the cold
tolerance, and the disease resistance of a citrus tree. Throughout
the district where successful fruit production is found the actual
selection of the proper rootstock has been based on the natural environ-
ment of the particular site chosen. In the early stages of the citrus
industry in central Florida the rough lemon rcotstocks were used on

the high sandy soils, and the sour orange rootstocks on low, wet soils

58
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and in relatively cold areas. Later, the Cleopatra stock, the sweet
orange stock, and the grapefruit stock were added to the list of major
rootstocks which through possessing diverse qualities were adaptable
to varied physical situations.

The rough lemon is the most widely used rootstock in The Ridge
and Highlands. It has been especially utilized on the well drained to
excessively drained soils in the high pinelaﬁds of the district. The
drought resistant quality and adaptability of thé rough lemon to the
sandy highland soils is rendered by the relatively long tap root of
the stock, which seeks out water.2 Numbered among the additional
attributes of the rough lemon stock are its exceptional heavy fruit
yields and its high resistance to tristeza. However, the rough lemeon

cannot be used in colder areas or low, poorly drained soils.

The sour orange is the second most widely used rootstock. This
stock was originally spread throughout the state by the Spaniards and
Indians. The sour orange rootstock produces well on low lying heavy
soils With-an adequate supply of moisture, and the quality of the
fruit is superior to that produced on the rough lemon stock. The
sour orange is resistant to foot rot, a disease associated with poorly
drained soils, and in cold hardiness ranks second only to the trifoliate

orange rootstocks. Hence, the sour orange is well suited to the

lJack T. McCown, Citrus Rootstocks, University of Florida,
Agricultural Extension Service, Circular No. 132 A, n. p., 1958, p. 1.

2Statement by Ken Enzor, grove production manager of Snively
Groves, Inc., Winter Haven, Florida, Personal Interview.
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relatively low areas of the highlands. On the other hand, it does not
develop rapidly on the light, sandy soils which are found in the more
favorable climatic locations of the uplands.

Today the sour orange is not utilized as a rootstock for new
groves or in replacing trees in old groves as the stock is highly
susceptible to the dreaded disease tristeza. This disease has killed
several million citrus trees in Java, South Africa, and many countries
of South America. Although the disease has not done a great amount of
damage in Florida it is potentially a threat to the groves.3

Considerable planting was made on the sweet orange rootstock
in The Ridge and Highlands during the 1930's. However, the sweet
orange stock is not a popular one in plantings in the area today. This
stock has been found not tc be resistant to drought on light, sandy
soils and it is highly susceptible to foot rot on low, moist soils.
Likewise, it comes into bearing slowly when budded and even when mature
does not bear heavily. Thus, it cannot compete favorably with the
rough lemon or other rootstocks. However, the quality of the fruit
produced on the sweet orange rootstock is excellent, and it is used on
intermediate soils for speciality fruits when high quality production
is the object.

The Cleopatra mandarin was planted widely in the sandy uplands

of The Ridge and Highlands in the 1920's and early 1930's prior to the

3A F. Camp, et. al. Citrus Industry of Florida, Florida State
Department of Agrlculture, Bulletin No. 2 (Tallahassee, Florida State
Department of Agriculture, 1960), p. 30.
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discovery that mineral deficiencies were the cause of the procblems
experienced with the rough lemon rootstocks. Today the Cleopatra
stock is considered to be the best replacement for the sour orange
rootstock on low, wet soils. The Cleopatra is superior to the sour
orange stock in that it is fairly resistant to tristeza, foot rot, and
cold temperatures; yet it does not compare favorably to the sour orange
stock in fruit size and yields.h

Although the grapefruit rootstock is seldom used today it was
extensively planted during the early citrus history of The Ridge and
Highlands owing principally to its characteristic of vigorous growth.
Low tolerance of cold, susceptibility to damage by tristeza, and ten-
dency to bear in alternate years account for a decline in the use of
grapefruit as a rootstock.

There are several miscellaneous rootstocks which are used
sparingly or, are in the experimental stage. Any new stock, in order
to be adopted would have to be superior in some aspect of characteristic
in order to compete successfully with the major stocks in use today.
There is presently a scientific search being conducted by the agri-
cultural experimental stations in Florida for a cold tolerant stock

which would be adaptable to low ground locations, particularly, now,

that virgin high ground sites are scarce. For example, the trifoliate

LLIbido ] pp . 31"32 .

5McCown, op. cit., p. 5.
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orange, a deciduous rootstock which is highly resistant to cold, is
being restudied in Florida as a possibility for low ground location.
The trifoliate orange is resistant to tristeza and foot rot, and gives
high yields of good quality fruit. It is currently budded with Satsuma
oranges in the relatively cold areas of north and northeast Florida.
The drawbacks, thus far, to the use of the trifoliate orange stock in
central Florida is the low tolerance of the rootstock to the virus of

exocortis, which is widespread in Flori.da.6
II. VARIETIES

The quality, yield, and season of maturity are perhaps the
major concerns of the growers in The Ridge and Highlands when selecting
a citrus variety to be budded to a rootstock. The different citrus
varieties, like the rootstocks, do possess such characteristics as
relative cold tolerance and disease resistance. However, the numerous
varieties can be budded to any of the several rootstocks with success,
especially now in conjunction with the scientifically directed ferti-
lization programs. For example, the Hamlin orange variety would pro-
duce a good quality fruit on a sour orange rootstock, yet on a rough
lemon stock the pulp of this variety had a tendency to be excessively
dry. Through adaptations in fertilization and spraying the Hamilin
grown on a rough lemon stock now produces a fruit equal in quality to

that produced using the sour orange stock.

SCamp, op. cit., p. 33.
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There are numerous varieties of citrus fruits produced in The
Ridge and Highlands; however, today, only a few standard varieties are
planted. The older varieties stilt account for a large portion of the
fruit crop, and are usually shipped with the modern variety to which
they are most similar in appearance.

The varieties of orange are classified in three general cate-
gories according to the annual period of maturity and shipment to
market. The classes are: (1) early season, (2) mid-season, and (3)
late season. The Parson Brown and the Hamlin are the two major early
season orange varieties of the central Florida district. These two
varieties reach maturity, that is they are the first to pass the
maturity test provided for by Florida law, in the latter part of
October and through November. Among the most extensively planted
midseason varieties, oranges which mature during December, January,
and February, are the Pineapple, Homosassa, Jaffa, Temple, and early
Florida seedlings. The Valencia is the major late éeason, March to
July, variety. In addition to extending the harvest season and, thus,
the fresh fruit marketing period, the Valencia is the most preferred
variety for the frozen concentrate industry.

During this century Florida has not been able to compete
successfully with California in the fresh orange market. Even today,

although Florida has surpassed California in total orange production,

TTbid., pp. 34-39.
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the westem citrus state retains command in the fresh fruit markets
for the orange. The major consumer preference is for an orange with a
smooth thick rind which is easy to peel, and a pulp which holds to-
gether; in other words, one that is easy to eat from the hand. The
Washington Navel, the major orange variety of California, meets these
fresh fruit demands of the consumer. Florida growers have never been
able to adapt this Navel orange successfully to the state's environ-
ment, nor have the growers of the several districts in Florida been
able to produce a variety equal to the Navel in the required market
aspects. The Temple orange is the only Florida variety that could
compete on.an equal basis with the Washington Navel of California.
However, the Temple has a name for poor quality. When the Temple was
first introduced it was budded on the rough lemon stock and grown with-
out the proper fertilizer supplements. Now, although the quality is
mach improved the Temple has not overcome its early poor market repu-
tation.

The several varieties of grapefruit cannot be classified in
the same manner as the orange varieties, for the grapefruit lack the sea-
sonal characteristic of ripening. Among the major grapefruit varieties
are the Duncan, McCarty, Foster, Marsh Seedless, Thompson or Pink
Marsh, and Red-Flecked. The Marsh Seedless is preferred as a fresh
fruit market variety owing primarily to its quality of seedlessness;
it usually has not over two to elght seeds. The Marsh Seedless is not

too well adapted to the camning industry as its juice has a relatively
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low sugar and acid content compared to the seedier varieties and the
fruit sections tend to fall apart when they are used for sectionizing.
The Duncan or Florida Common, a seedy variety, is preferred for camning
as it has the qualities the Marsh Seedless lacks. In the fresh fruit
market most seedy grapefruit are shipped with the Duncan variety. The
Foster, Thompson, and Red-Flecked varieties are shipped fresh in
response to the market demand for pink grapefruit.8

A few varieties of mandarins are grown in The Ridge and High-
lands that are marketed as speciality fruits. The mandarins are
commonly called kid gloves oranges because in most varieties the skin
has a smooth, fine texture and fits rather loosely on the fruit. The
Dancy Tangerine is the most extensively planted mandarin variety in
this central Florida citrus area. This variety of mandarin is commonly
called a tangerine and consequently marketed under that name. The
Satsuma, really a group of mandarin varieties, is found in The Ridge
and Highlands, although owing to its exceptional cold tolerance has
been more popular in plantings in northern Florida. The King Orange,

a mandarin, has the appearance of an oversiéed tangerine, yet a taste

similar to an orange. It is not found extensively in The Ridge and

Highlands, but it is relatively important in the specialty fruit market.9
Separate blocks of tangerines and grapefruit were planted in

many individual grower's orange groves in The Ridge and Highlands during

81bid., pp. LO-L3.

9Tbid., pp. L3-Ls.
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the first quarter of this century. This practice has gradually declined
until now most groves are planted to oranges alone, and most of the
current grapefruit and tangerine varieties are planted as replacement

stock.lo

lOStatement by Ken Enzor, Personal Interview.



CHAPTER VII
HISTORICAL GEOGRAPHY OF THE CITRUS INDUSTRY IN FLORIDA

The location in Peninsular Florida of The Ridge and Highlands,
as well as the two other citrus districts of the state, the Tampa Bay
District and the Indian River District, has been the result of a
selective evolutionary process, which involved elements in the local
physical environment in relation to cumulative technical knowledge
acquired and implemented by the growers of the state. In this respect
general localization of The Ridge and Highlands does not appreciably
differ from that of other major world commercial citrus regions.
Landform, climate, soils, scientific agriculture, refrigeration, and
transportation development are among the several influencing geographical
factors responsible for the present location. Only in detail does The
Ridge and Highlands show variation in response to the elements when
compared with other citrus producing areas of the world.

The citrus industry initially came to The Ridge and Highlands,
about 1880, as an expansion from a prosperous citrus district in
northeast Florida, which had localized in respect to water transpor-
tation to northern markets. The extension of commercial citrus
plantings into The Ridge and Highlands coincided with the first rail
and road buildihg period in central Florida, which linked this area
to the market regions of the north. Citrus tree plantings and production

increased rapidly in central Florida during the last two decades

67
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of the nineteenth century. If this production trend had continued,
wninterrupted, The Ridge and Highlands would have probably become the
leading citrus district of Florida in the early 1900's, in any case.
Several severe freezes in Florida in the 1890's almost completely
devastated the citrus industry throughout the state, but the district
of northern Florida suffered the greatest number of tree losses. During
the period of replanting which followed The Ridge and Highlands then

emerged as the leading citrus area in the state.
I. EARLY HISTORY 1500-1800

Cityus fruits were first introduced into Florida by Spanish
explorers and colonists. Although the exact date of introduction is
unknown citrus fruits are believed to have been brought into the state
some btime between 1513, when Ponce de Leon first landed, and 1565, when
St. Augustine was established. It is certain that sour oranges, sweet
oranges, and probably lemons, limes, and citrons were introduced when
this first colony at St. Augustine was founded. Citrus plantings were
also introduced early in the other Spanish coastal settlements.t

The native Indians were, doubtless, responsible for the spread
of the citrus tree, primarily the sour orange, from the coastal regions

into the interior parts of northeastern Florida during this early

period of the state's history. Later, in the eighteen hundreds settlers

Lsee page 1l.
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from the United States found wild citrus trees, which they believed to
be native, in various sections of this northern region. The Spanish
evidently had given fruit to the Indians from the coastal plantings.
Some trees were found along pathways. The trees apparently had grown
from seeds dropped by the Indians during their travels. Plantings,
actually small groves, were found on hammock lands near various lakes,
the St. John's River, and the Indian River; site locations where the
Indians had maintained villages. Perhaps other plantings which did
not survive were made by the indigenous peoples. The plantings that
did endure actually occupied what, today, is considered to be favorable
locations in relation to soils and microclimates.

The most extensive of the wild Indian groves were located
around Orange Lake in Marion County and Lakes Harris and Griffin in
Sumpter County (now Lake County). Smaller groves were found near
Lakes Weir, Bryant, Panasoffkee, Jessup, George, and Apopka; and Rivers
Ocklawaha, Withlacoochee, St. Johns, Indian, and Halifax (Figure 13).
The so-called native groves usually consisted of sour and bittersweet
orange trees from twelve to fifteen feet in height with truly natural
oak, bay, and magnolia trees, Some wild groves of sweet orange trees
were found along the Indian River, and rough lemon and lime tree

plantings were found farther south in the state.2

2Herbert John Webber (ed.), The Citrus Industry, Vol. I
(Berkley, California: University of California Press, 1948), pp. 25-31.
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II. COMMERCIAL DEVELOPMENT 1821-1860

The development of a commercial citrus industry in the state
was not realized until after the ammexation of the Florida territory
from Spain by the United States in 1821. Prior to this date, although
Spanish settlers had grown citrus fruits and the several wild groves
had develcped, no attempt of a commercial nature had been tried. After
1821, United States settlers began to move into the Florida territory
from the north, principally Georgia and Alabama. The Spanish plantings
and the wild groves the settlers found in northeast Florida were soon
used as a nucleus with which to establish a commercial citrus enter-
prise. These original seedling groves were expanded and new groves
were planted during the ensuing decades. By 1859 the major commercial
orange groves were found at the following locations: Ft. George Island,
Drayton Island, St. Johns River, Merritt Island, Sanford, Orange Mills,
and East Palatka (Figure lh).3

Relatively rapid progress was made in the, then, new citrus
district of northeast Florida. (Figure 15). For example, in the few
years prior to 1835 St. Augustine produced approximately two and one-
half million oranges annually, which found a ready market in the port
cities of Boston, New York, Baltimore, Charleston, and others. However,

the year 1835 witnessed the first major setback to the development of

31bid.
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commercial citrus production in this northeastern area of Florida. On
February 9 of that year a severe damaging freeze was experienced in the
young citrus district. Extremely cold temperatures completely killed
many orange trees, as well as destroyed the on-tree crop. Not to be
dismayed, the growers of northeast Florida immediately began to replant
orange btrees within the district. Expansion again proceeded at a
steady pace.LL

The site location of orange groves during this early period of
commercial development was restricted to either coastal locations,
locations along navigable rivers, or near lakes connected to the rivers
(Figure 14). These type locations were necessary because commerce at
that time was entirely dependent upon water transport. Land trans-
portation was almost nonexistent. There were no railroads in Florida
in those days, and transportation by roadway was extremely difficult,
as well as slow.

Even by boat the methods of hauling and shipping were very
crude and hazardous. The oranges were packed in barrels padded with
Spanish moss. The barrels were then loaded on sailing schooners which
carried the fruit to the several port cities of the eastern seaboard.
Most of the oranges were marketed as luxury fruits during the holiday
season when few fruits were available in the frozen north of the United

States.5

UTpid.

SA. F. Camp, et. al, Citrus Industry of Florida, Florida State
Department of Agricultﬁfe;_Bulletin No. 2 (Tallahassee, Florida State
Department of Agriculture, 1960), pp. 6-15.
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1II. PERIOD OF EXPANSION 1865-1899

During the three decades following the Civil War commercial
citrus development increased rapidly in northeast Florida and began to
expand along the rivers and lakes into the north central sector of
peninsular Florida (Figures 15 and 16). Two entirely unrelated inno-
vations stimulated the intensification and expansion of the industry.
One was the introduction of standard varities; the other was the advent
of the railroads.

Beginning in 1870 the best orange trees were named as varieties
and propagated by budding or grafting. Prior to that time all plantings
had been seedlings, which were probably propagated from certain choice
trees. The development of standard varieties has, through time, greatly
facilitated standardization in many aspects of the citrus industry,
particularly in the production phase and the marketing phase. Some
imported varieties began to be used in 1875, but so called native
varieties have always dominated the commercial industry.

The establishment of the railroad systems in Florida brought
an intensification in citrus production, and remarkable changes in the
distribution of citrus locations throughout the state. In 1881
Jacksonville for the first time in its history was connected by a
railline to Savannah, Georgia, and by way of Savannah linked with the

major market cities of the eastern United States. This railway was the

6Wébber, loc. cit.
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first line of the Plant System, now the Atlantic Coast Line. An increase
in citrus plantings was an almost immediate result associated with the
introduction of rail transport in northeast Florida. The growers of
the district, at last, had a relatively less hazardous and more rapid
means of placing their fresh fruit products in the market regions.

The Plant System, once established, was quickly extended
through the interior region of central Florida. By 1884 the line had
been laid from Jacksonville to Tampa, by way of Palatka and Sanford.
Branch lines were soon built to sites which are now towns in The Ridge
and Highlands, like Leesburg, Orlando, and Bartow. Beginning.in 1886,
the Flagler System was extended south along the east coast from Jack-
sonville through the present Indian River Citrus District, reaching
Palm Beach by 1894 (Figure 17). 7

The introduction of the railrocad systems in peninsular Florida
was accompanied by a new wave of settlement. Prior to this time the
average population density of central and southern Florida, both interior
and coastal regions, was less than two persons per square mile; and
north central peninsular Florida averaged somewhat higher with from two
to six persons per square mile. The establishment of the railroads
was truly responsible for the economic development of Central Florida.

Besides providing a routeway and means of transport into the region for

7Kathryn Turner Abbey, Florida, Land of Change (Chapel Hill:
University of North Carolina Press, 1541), pp. 35L-362.




78

EARLY RAILROADS IN
CENTRAL FLORIDA
1892

]
e e o ) g
p R ‘
§ L_J

?' LIVE OAK' JACKSONVILLE
!
\‘

=

PALATKA

{ 4
/ GAINESVILLE
OCALA ~

7

CLEARWATER

K& saRTOW

ST.. PETERSBURG,
v

SCALE IN MILES

PUNTA GORDA

SOURCE. KATHYRN T. ABBEY, 194

HOMOSASSAL} ‘ SANFWD
BROOKSVILLE ' ORLANDO ‘{
X KISSIMMEE

._Bz

\
<

Figure 17. Early Railroads in Central Florida, 1892,



79
the settlers, the railroads linked the new residents to civilization,
giving them a ready market outlet for their produce, which has evidently
been a necessary factor for successful colonization during the late
nineteenth and early twentieth centuries. Most of the settlers during
this period came into central Florida from north Florida and from the
neighboring states of Alabama, Georgia, and South Carolina. The crops
planted during this period were diverse, including corn, sweet potatoes,
rice, sugar cane, cotton, and peanuts.8

The advent of the railroads allowed for the first time the
planting of commercial citrus groves away from the river and coastal
locations. The new settlers of north-central and central Florida
early began ﬁo plant orange trees along with other crops. The first
locations were not just near the towns being established along the
raillines; they were most often in and immediately adjacent to the sites
of settlement. These early plantings in the towns of The Ridge and
Highlands later éerved as nuclei for expansion. |

During the period from 1880 to 1894 commercial citrus develop-
ment was most rapid in north-central Florida. By 1890, even though the
groves were again expanded in the northeast district, producticn in the
north-central area, localized by both lake and river transport, and rail
transport, exceeded that of the former area (Figure 18). Thus, a shift

southward and toward the interior of the state in the center of citrus

8United States Department of Agriculture, Polk County Florida,
Soil Survey (Washington: Government Printing Office, 1927), p. 5.
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production had begun. This change would have, undoubtedly, been more
spectacular by 1900 had it not been for a series of severe freezes during
the 1890's which completely disrupted commercial citrus production in
the state. Figure 18 shows only the number of bearing orange trees
recorded in the United State's Eleventh Census of 1890. If the number
of non-bearing orange trees recording in that census are added to the
number of bearing trees the total number would be a projection of the
number of bearing trees to be expected eight or less years later
(Figure 19). Hence, if Florida had not experienced two freezes in the
winter of 1894-95, known.throughout the state collectively as the "Big
Freeze," and another freeze in 1899, increases in the north-central
district would have accentuated the general trend of the period. During
this same twenty year period orange tree plantings also increased in
both the Tampa Bay and Indian River Districts, likewise in tune with
the general southward shift in commercial citrus expansion in Florida.

The "Big Freeze® of 1894-1895 has been widely acclaimed by
economic geographers, citrus growers, and citrus scientists as an almost
singular causal factor in the decline of citrus production in northeast
Florida and the subsequent rise of production in the central portion of
the state. Actually, as noted above, a relative decline in the north-
east and increase to the south was already in progress. The "Big Freeze®
and the freezes of 1899 did cause an absolute decline in the northeast.

The northeast was not the only citrus area in Florida to suffer

immediate losses as a result of the freezes near the turn of the century.
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The citrus crop, and many trees as well, were lost throughout the entire
peninsula, except in the extreme southwest section. Citrus production
for the state had reached five million boxes by 1893-9L, the year before
the freeze. The state's production for the season following the freeze,
1895-96, decreased to one hﬁndred and fifty thousand boxes. The total
number of orange trees recorded in the state in 1900 represented only
27 per cent of the 1890 total. (Figures 19 and 20). The recovery of
groves began immediately following the "Big Freeze"; however the freeze
in 1899 again totally ruined the gains made in the northeast district: .
The northeast never again attained the citrus acreage it had accumu-
lated prior to this period of freezes.

Florida lost its position to California as the leading citrus
producing state in the nation during this period of freezes near the
turn of the century. The year before the "Big Freeze," California
produced only about two and one half million boxes of oranges, compared
to Florida's five million boxes. Naturally, Florida fell far behind
California during the years of the freezes; in fact, the former state
did not equal the production figure of the pre-freeze years again until
the season of 1909-10. By that time California had greatly increased
its production capacity and was producing three times as much citrus as
Florida.

IV. CENTRAL FLORIDA LOCALIZATION 1900-1920

The beginning of the twentieth century ushered in a new era of

development in the commercial citrus industry in Florida. The citrus
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district of northeast Florida had passed its golden era; the challenge
for leadership of the citrus district in north central Florida had been
short lived; particularly in the northern half of the sector, Alachua
and Marion counties. Heretofore, groves plantings were related to
water and land transportation, and local soils; now for the first time
in the history of the state's citrus industry attention was focused on
the protection of citrus plantings from the hazards of frost damage.
The first adjustment was an almost wholesale migration south of the
citrus production of the northern districts. Although tree losses had
been great in central Florida during the freezes of the late 1890's,
percentage-wise they were small when compéred with losses in the north-
east and northern portions of the north central districts. All counties
south of the latitude of Marion county, actually had an overall increase
in the number of bearing trees during the decade from 1890 to 1900,
despite the losses suffered in the "Big Freeze," (Figures 18 and 20).

The new era of development of the citrus industry was then
centered in the present districts of The Ridge and Highlands, Indian
River, and Tampa Bay; it was based upon the planting of new groves
rather than the rehabilitation of old ones (Figure 15). Only in parts
of Lake, Orange, and Seminole counties is there any overlap in the old
centers of production and the modern ones. This southern area of the
0ld north-central Florida citrus district is today the northern fringe
area of The Ridge and Highlands. In this respect one might say this
present marginal area acted as pivot between the old and new centers of

production.
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By 1920 increases in citrus plantings and production occupied
general locations that are representative of the patterns of locali-
zation which exist today (Figure 21). Access to rail transportation,
and still water transportation were necessary requisites which localized
areas of plantings in the new citrus districts of the time. The indi-
vidual site locations of groves in The Ridge and Highlands were for the
most part the result of trial and error in selection over a several year
period of observation; the intentional location of groves on slopes in
order to take advantage of cold air drainage on nights of potential
frost was not as yet realized. However, growers throughout The Ridge
and Highlands soon discovered that citrus trees planted on high pine
land, what they called “black-jack oak land," were more apt to survive
during a freeze than citrus trees planted in the flatwoods, and lower
slopes of the highlands. Black-jack oak land became a synonomous term
for good citrus land.9

The citrus tree was also well adapted to the black-jack oak
areas of the high pinelands owing to the well drained characteristic
of the soils, yet most of the true high pineland soils were too exces-
sively drained in natural characteristic to be readily adapted to the
citrus culture of the 19th century. Although annual rainfall exceeds
forty-eight inches the droughty nature of these sandy high pineland

soils combined with the high temperatures of the climate renders

9081ﬂp, Q_Eo g-j;Eo, pp. 7"'8-
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an evapotranspiration ratio to the area similar to the dry margins of
the humid climates as found in Texas, Oklahoma, Kansas, and Nebraska,
insofar as related to potential available moisture for plant growth.

Fortunately, during the first decade of the twentieth century
it was discovered that through the use of a rough lemon root stock
orange trees could be grown on the excessively drained soils of the
highlands, which actually were the most favored locations in respect to
frost protection.lO The use of commercial fertilizer also was intro-
duced for the first time in the citrus areas of Florida during this
period. Owing to the infertile character of the.Florida soils, parti-
cularly those of the high pinelands, the value of fertilizer was soon
realized in both the new as well as the old districts. Today, the
majority of the citrus acreage is found in the high pinelands. Thus,
the introduction of the rough lemon root stock and commercial ferti-
lizer though not causing., have certainly allowed increases in production
within the district, which have followed in the succeeding decades.

The grapefruit first made an appearance in the commercial
fruit markets of the United States during the 1880's, yet the production
of grapefruit was relatively insignificant compared with that of the
orange until this period of the early twentieth century. Although the
grapefruit was introduced in Florida as early as 1809, it was considered

only as an ornamental, and several years elapsed before this variety of

10
Camp, op. cit., p. 8.
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citrus was realized, even by the local people, to be an edible and
mutritious fruit. KXnowledge of this value was gradually passed on to
the tourists from the northeastern United States, and in time the grape-
fruit became a popular breakfast fruit.

The history of localization of the major grapefruit producing
districts differs greatly from that of the orange districts in Florida,
although the areas today coincide. This difference is primarily a
result of the location of the initial areas of planting in Florida,
plus the relatively late period of major commercial development. Don
Phillippe, a Spanish nobleman, first introduced the grapefruit to
Florida fromdJamaica in 1809, in the Tampa Bay area near what is now
Safety Harbor.12 Hence, grapefruit culture, unlike that of the orange,
began in centrdl rather than north Florida. Plantings of grapefruit
trees spread very slowly through Florida during the nineteenth century
owing to the general lack of commercial interest in the fruit. Once
the commercial value was realized grapefruit plantings increased quite
rapidly. The first period of expansion happened to occur following
the freezes of the 1890's. This was at the time the orange industry
was in the process of régrouping and moving southward.

In general, the first commercial grapefruit plantings were

made in the new districts of commercial orange production. The greatest

llWEbber, op. cit., pp. 25-31.

12Ibid.
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intensity of grapefruit production was around Tampa Bay, the original
area of introduction; from there the grapefruit spread into the neigh-
boring Ridge and Highlands. By 1920, grapefruit plantings had increased
in the Tampa Bay and Ridge and Highland Districts; and had expanded into
the Indian River District to the east, as well as, somewhat into north-
east Florida (Figure 22). The general pattern of the location of
grapefruit producing areas that exist today was set by the end of the

second decade of this century, just as in the orange producing districts.
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CHAPTER VIII
INTENSIFICATION IN THE RIDGE AND HIGHLANDS CITRUS DISTRICT

Successful citrus tree plantings have continued to increase
the total land area of commercial production within The Ridge and High-
lands. Expansion from the multi-nucleated core of the district, which
had been well established by 1920, proceeded during the ensuing decades
of this century, gradually completing the present outline of this fruit
growing district in Florida. An increasing demend for citrus in the
nations' markets, a continued rail and road building program in the
citrus district, the introduction of scientific agriculture, the intro-
duction of processing industries, and finally a decline in other citrus
fruit districts in the United States are factors which collectively are
responsible for the current degree of intensification of fruit production

in The Ridge and Highlands.
I. PERIOD FROM 1920 to 1940

Intensification of citrus fruit growing in The Ridge and High-
lands during the third and fourth decades of the twehtieth century was
accomplished, first, by the planting of trees along the relatively
higher elevations near the towns of the district, thereby extending

the existing groves of the time .t Later, younger trees were planted

lSummation of Statements by Agricultural County Agents in
Study Area, Personal Interview.
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downslope from these groves (Figure 23). By 1940 The Ridge and High-
lands was much more developed in citrus plantings than the other citrus
districts of the state (Figures 2L and 25).

The maximum extension of planting downslope at any individual
site was a selective process involving time. The frost hazard was
the primary determinant. A downslope site would be allowable for
several years, and then the damaging sub-freezing temperatures of one
year would necessitate a reevaluation.

The growers were aided during this period of the state's citrus
history by a growing wealth of knowledge about microclimates and their
relationships to grove site location. The temperature differences be-
tween high ground and low ground sites in a local area owing to the
principal of cold air drainage downslope on a night of excessive ter-
restrial radiation was realized as common knowledge throughout the
citrus district. The citrus grower was no longer dependent upon the
empirical observation of "black-jack oak land" in locating a new grove,
yet still the downslope extension of planting was necessarily controlled
by the trial and error method over a period of several years.

Methods and devices of frost protection also became widespread
throughout The Ridge and Highlands during the 1920's and 1930's. The
universal use of these devices has no doubt allowed many grove site
locations to continue production and in scme cases has saved the on-tree
crop.

Increases in citrus tree planting and fruit production from

1920 to 1940 in The Ridge and Highlands were primarily related to a
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rising demand for citrus. As such, most of the planting of the period
was a natural expansion in relation to market growth. Conversely, some
tree plantings were most unnatural in this respect, more speculative
in nature, yet in keeping with the economic tempo of the time. These
were the years of the infamous "Florida Boom," and the citrus industry
was subjected to the perils of the period. Real estate men throughout
Florida were responsible for speculatory tree planting and consequent
sale in order to gain a quick return. The ultimate result in time was
a serious problem of excessive citrus gfoves and overproduction.2

The threat of economic ruin owing to the overproduction of
citrus fruits throughout the state was averted af that time by the
introduction of the processing and canning industries. Canned single
strength juice and fruit sections soon gained popularity in the major
markets of the United States. To the consumer the canned products
meant a year-round supply of citrus which was available in a convenient
form to store and prepare. However, to the Florida grower the canned
forms represented a medium through which to market his surplus crop.

A program of research for new uses of citrus fruits was
introduced during this twenty year period and has continued to the
present. Research has led not only to product variations in the edible

forms of citrus, but also to a variety of by-products such as citrus

2Warren Strain, "The Florida Citrus Crop," Economic Geography,
Vol. XVIII, (Jamuary, 1952), pp. 24-25.
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pulp, molasses, and essential oils. The citrus growers and processors
of the state have been aided in their quest for additional forms in which
to market their products by both the Florida State Experiment Station
established at Lake Alfred and the United States Department of Agricul-
ture Station located at Winter Haven.

The expansion of grove sites during the 1920's and 1930's in
The Ridge and Highlands was necessarily related to a continued extension
of the transportation network in central Florida. The individual com-
mercial citrus grove of Florida has, at any period in the state's
agricultural history, been dependent upon an efficient mode of trans-
portation for its existence. The grove itself must be connected by
roadway to a fruit packing or processing plant. The plant facility,
in turn, must be linked to the major market regions by either railline,
highway, or ship. Dyring the decades of the Florida Boom, secondary
gravel and asphalt foads were built throughout The Ridge and Highlands;
clay surfaced roads were extended throughout the areas of grove plantings
from these secondary roads.

The development and use of the rough lemon root stock in The
Ridge and Highlands has been responsible, perhaps as much as any other
factor introduced by man, for the present degreec of intensification of
citrus production in the district. Before the rough lemon root stock
was introduced root stocks of the sour orange and sweet orange varieties
were mainly used. Neither of the two latter stock varieties were com-
pletely satisfactory on the sandy droughty soils of low fertility in

the high pinelands.
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The rough lemon root stock became increasing popular after its
introduction around 1905 owing primarily to its suitability to large
scale planting. The rough lemon stock grew fast and well, and was
easily budded in the nursery. The budded stock, when transplanted,
would produce a tree quickly on the high pineland soils, which were
relatively frost free. In addition, the lemon stock has a relatively
high tolerance of a tree killing or stunting disease, tristeza, a
disease which has been most damaging to plantings on sour orange root
stocks.

For a time groves planted with the rough lemon root stock were
plagued with problems. There was a marked tendency for the trees to
bear in alternate years, and usually there would be a heavy loss of
leaves when a crop was carried by the trees. Also, the fruit was of
inferior quality. Generally the fruit could be characterized as having
a coarse, thick skin, a lack of flavor, and a very poor orange coloring.

These adverse fruit and tree conditions were first blamed on
the rough lemon root stock. Later it was discovered that the troubles
were owing to mineral deficiencies which are inherent in the soils of
the high pinelands. Through fertilizer applications of the so-called
minor elements the tree and fruit problems were remedied. As a conse-~
quence the rough lemon atock became the most popular for grove planting
in the high pinelands. Varieties budded to the sour orange root stock
still produce a fruit of better quality than those on the rough lemon

stock, yet the quality of fruit produced with varieties budded on the
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latter are of good quality and with proper applications of fertilizer

bear much heavier on the droughty soils of the high pinelands.3
II. PERIOD FROM 19L0-1963

The history of continued intensification of citrus fruit
production in The Ridge and Highlands from 1940 to 1960 is almost a
reiteration of the preceding two decades, only with a somewhat more
modern setting. Citrus tree planting was again on a grand scale
(Figures 26 and 27). Most of the increased planting was the result of
a rising market demand for citrus products related to population in-
creases in the United States and a general rise in fruit consumption
in the diet of the average American consumer. Some of the increase in
planting and production was related to an increase in demand in foreign
markets, particularly Canada, and some, doubtless, was related to an
absolute decrease in citrus acreage and decline in citrus production in
California, owing to the spread of urﬁanization. In 195, the state of
Florida, always the leading grapefruit producer of the United States,
finally closed the gap and surpassed California in orange production.

During the early 1950's overproduction, once more, threatened
the citrus economy of the state. Invention, again, can be credited

with saving this important sector of the state's economy from depression.

BA, F. Camp, et. al, Citrus Industry of Florida. Florida State
Department of Agriculture, Bulletin No. 2 (Tallahassee, Florida State
Department of Agriculture, 1960), pp. 6-15.
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Figure 26, Oranges, Total Bearing and Non-Bearing Trees, 1960,
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Figure 27. Grapefruit, Total Bearing and Non-Bearing Trees, 1960,
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In this instance the introduction of procéssing frozen concentrated
citrus juices relieved'the citrus growers of the district of their
surplus fruit crop.h in the few ensuing years frozen concentrated
citrus has become so popular in consumer markets that now over one-half
of the entire Florida citrus crop is utilized in this form. In fact,
processing, in general, is no longer merely a method of disposing of
the surplus fruit crop in Florida. Rather, the processing of canned
single strength juices, fruit sections, and concentrate juices presently
account for the marketing of approximately two~thirds of the state's
citrus.

New roads constructed during the 1940's and 1950's continued
to open up new areas to citrus tree planting. For example, United
States Highway 27, which follows the Ridge in southern Lake and northern
Polk counties, was not completed until 1949, and this section had no
secondary roads. This area has always fulfilled the natural require-
ments of prime citrus land. The slope of the terrain is great enough
for adequate air drainage for frost protection, and the sandy soils are
underlain by clay, an asset for fertilization and irrigation. Yet,
this portion of the Ridge had remained unused owing to its inaccessi-

bility until the highway was built. The citrus tree planting along

hFrozen concentrate citrus juice is made by evaporating normal
single strength juice under vacuum at a low temperature (60-80 degrees F.).
The end product is about one-fomth of the original volume. The concen-
trate is frozen for preservation because it is not pasteurized. Pas-
teurized concentrated julce can be made, but it suffers flavor loss in
processing and storage.
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this highway following its completion actually linked the north half of
the citrus district to the southern half; thereby creating a contiguous
line of citrus groves along the Rigge.
| Citrus tree plantings elsewhere in the district during this
period were again made by extensions downslope from existing groves.
This time it was not a case of trial and error method by the growers,
for they had full knowledge of the frost hazards.. It was done with
the realization that the trees might be lost, and then it would be
necessary to plant new ones in their place. However, the production
of a few frost free years can offset the cost of planting involved, and,
hence, bring a profit in the long run.
Beginning in 1960, wind machines were introduced into The
Ridge and Highlands. The wind machine has allowed the planting of
citrus trees in the relatively low pockets of the uplands and on flat
lands with well drained soils at the margins of groves. The wind
machine is a giant fan propelled by a liquid fuel (Figure 28). The
object of the wind machine is to prevent frost on a cold night of
excessive terrestrial radiation. In principle the machine mixes the
air in a grove to prevent a temperature inversion with colder air
settling near the surface. One wind machine when in operation will
circulate air through about ten acres of groveland. These machines
evidently have proved successful. One large citrus corporation pur-
chased several additional wind machines in 1961 as a result of the

successful performance of a few machines in a minor freeze that winter.

5

Statement by Ken Enzor, Peréonal Interview.
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However, although the general acceptance has been rather rapid; the

machines, as yet, are not a major landscape feature in the district.



CHAPTER IX
CITRUS FRUIT PRODUCTION

Citrus fruit production, from the seed bed to the harvesting
of mature fruit, has become a highly specialized agricultural activity
in The Ridge and Highlands. The growing of citrus fruit in the district
is characterized by such modern scientific practices as the selective
propagation of root stocks and varieties, and planned programs of
fertiligation, irrigation, and disease control. Increased mechanization,
as well as. continued experimentation,is commonplace in all phases of
grove caretaking.

The typical grove caretaker, whether he is a corporation fore-
man, co-operative foreman, private owner, or caretaker for a private
owner, is-knowledgable of the time tried and latest developments of
his trade. Most often the grove owner or caretaker is an individual
who either has grown up with the citrus business, or has attended an
agricultural college to learn his trade. These men of agricultural skill
through their continued scientific adaptation of agricultural practices
to the natural environment in The Ridge and Highlands have been able to
improve the quality of their ffuit product and increase yields per acre.

Grove caretaking in The Ridge and Highlands includes a number
of varied activities which collectively extend the work of the agricul-
tural industry throughout the entire year. Some of the activities such

as harvesting, cultivating, fertilizing, and pruning are seasonal.
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Other activities, frost protection