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OHAP'I'Im I 

Florida ranks first nmong nt,atei:. in the Un:tted Dta~;es in tho 

annual production ~r oranges, gra_;,efru.i.t, n.nd limeo; nnd t.ho st::ite 

on;joys .n s.i.railiar leading position in or.:i.nge and grapoi):•uit !)roduetion 

auong 1311 the other citr,w producint: reeions of the wor1d.1 In the 

cent of the C'.')mr:;,ercio.l oranE,;e crop of the United Stateo, or nJ:nut one-

qunrter of tho ent:i.ro world :.:n.1;,pl;-/, nnd J?lorlda grnpefru:lt production 

represented ovtn" Hl f)er cent; o:f' tho Uni.ted Staten cro~, or nlnost 

tbree-quartcro of tha world t•)·t;nl (Table I). 

The cor~ncrcial production of citrus .fruits ranks ns one of 

t,he ma,ir,r cconor.tl.c activlties ,r.i.thln the state of Florida. Tho annu..'ll 

income from citrus fruit production is secnnd only to that of tho 

tom·i:::,t industry nnd is .f'irat a.mone th£) sevora.1 nrwlc11lturn.l pursuits 

from the prnduct,l;:m o.f all a;:rlcultural cair .. .iodities produced in Florida 

,ma U2l1-.G milli0n doJ.lara. During the 19:58-~9 season tho income from 

cltrus fruit.a acco1.mtt~d f'or .:mproximatol; l+2 per cent of ·thnt amount, 

or Ju, 7 B milll n dollzi.rs. The income fro:;i vegetnhle crorn; ranked 

lp1or..tda, Dcpo.rt.ment of A, :ricult,uro., Haricotlng nurcnu, ~.nnual 
.:' nricnlttu~n.1 ~;tnt.i..ntici~l :1u·:,~1:i.r:r, 195Ll-~9 (Jac!:sonv:Ltie: florid-;--
~;tate ilarketing Bureau., 1959), n. 27. 

1. 
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TABLE I 

WORLD crmus' PRODUCTION, 1958-59 

in Thousands of Boxes 

Political Unit 0ran~es Grapefruit Lemons Limes 

United States 133,000 43,400 17,000 200 

Florida 86,ooo 35,200 
Spain 44,720 1,450 
Brazil 22,,00 

Italy 26,770 ll,600 

Japan 26,790 

Argentina. 22,960 940 2,520 

Mexico 19,530 2,370 

Algeria s,ooo 
Egypt 8,400 1,100 

Israel 14,200 1,720 

French Morocco 11.,,00 

South Africa. 81 700 460 

Greece 6,490 l,66o 

Cuba 2,250 200 

Jamaica 310 

Trinidad 1,000 

Turltay 1,390 

World Total 337.220 49,080 39,350 3,670 
Source: Florida, Department of Agricuftu.re, Marketing '.Biireau, Annual 
A~icultural Statistical Surnma.r;r .! 1958-59, p. 27. 
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second i.n vnlue in .B'lor:tdu, 1~~:.1 million dol1ars; livo::Jtock production 

was third at GJ..i.O million rJollnrs.2 

Host o.f. t;he commercial o:r.anr.~o and r,:rnpef'ru:i.t production is 

concentrated j_n the middle peninr.mlnr section of tho statfJ. In th:l.s 

cnntral area of l"loridu thrc,a fruit grou:lnr, dlstricti::. c~n 'be dali.mited 

on tho basis of (l) locat.:lm1, (~:i) nhysical relationships t(1 climate, 

and (3) qunnt,:ity of production. Tllo three ma,jor aron.n {>f p:r,xluctio11 

include the Tampa Bay .iJlstr:i.ct of t,he tteot Gulf Coant, 'fitc Indian 

Districrt o:l' tho irtt:J:t'ior (F:Lcure l). 13::rt.h the Indian niver and the 

'l'tlmpa Day Diotri.ct,o have localized on terrn:ln of relatively lou elo-

vation ond relief. 'l'ho moderating of'i'cctn of' the larr:e wni'.;ar bodlcu 

these t·Ho diutricts parallel nrovide natarru. frost protect i.on tn uinter. 

The FUdgc and 111.ghlnndn Jllstrlct has localized on the p:entlv rollinr; 

1:pla.ndo of tbe interior in rosnoct, ·to the nat111•al :frrwt protection 

offeoto of lakes. 

The fd.dgo ar:d lllghlrmds Ci.trm1 District, l:creafter referred to 

m~ pcl." c:.nt of ·the c,::,:ahincJ. c.i:trun fruit production in Floridn.. Tne 
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throe co1~0 countie::.; of the d:intrict., p,,111:, Lulrn, :md Orr.inae, nlona 

account for 6li per cant of tho orm1r1,e prod.uct:ion in the state nm1 63 

per C'.:nt of E'1orida I s i:ra9cf:rnit pr,:.iduct,ion ..3 
The Hidge and Highlandu io an excellent o:1-c~v1plc of re11.ionol 

and the outc0,,10 of cacti year 1 ;3 fruit crop oqunlly dm1inat,eu the t11.ouchts 

.;JJ:ld action~ o.:: tr1e lndividw:iJ.::.; ulthin this district. 'fhe c,:mccrn f'or 

ci p1u :Jpe1-.:1us citrus ecr.mtFlY :ls rcstl"i.ctcd not only t.o the c.it,ras grDt-mrs 

to th~ c:i.tr,.1s iml.u::tr.7 ynt arG n.b1ost entirol~r dependent q,on it. 'rhe 

development of tho o1.tru!J imhwtr;r hns been n,ynonymous to tho develop-

ment; of Gentrts:1 Florlda. 'l'o,1rttn, live:rt.ock ranching, vegetab1e 

prod1rnt:i.on, md s::it:·1n" .a;3ricultural occupationo are of lc~rn relative 

econonic importance here. 

extends almost unintcr:ruptod ovor 1L i miloa fro,;1 noi'th to south thr,:::mr:;il 

3u. El. De-::>m-tmcnt of' 
Vol. I, Part 10 (::ashington: 

. 127-116. 

~\~:,:r~:Lc:: Lt,a1.,c, l)r)h, C~ns!~fl o:; t•.r.·"1~1 c~<;t~;re 
1_;:. 3* Govarnr~ent Printin3 Office, 1 1155) 
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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 too fifty degree January isotherm. 

Second, almost without exception 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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t-!DfH,D GI'rrtUS HDGIONS 

The present locat,:lon of world regions which opoc'ir£U.zo in com .. 

mercial citrus p:r:nlucM.on has been tbo 1"eou1t of m1r,1•?l"'.'.l11:.1 d:lvcrnn, yot 

interrelated .fnctors. The b:)tm1ical chrtrnctcrist1.cs of cmnorc:ta.1 

citrus plants, the elit:' .. '1te nnd son requiror:ients for grnwinf; marT~otable 

fruit, the historical spread nnd devolopm.•'mt of the c:1.truo culture, the 

em:mo d.c considcra,tions in produc:l.nr:, transport:ln.g, and i:1nrlmting 

citrus fruit, nlus the technologicnl advances in all phases of the 

citrus 1.nduotry nrcJ mweral of t,he m,-1re irnportant conslderations which 

together have acted ·to delineate and intensify the aroas of citrus 

productinn of today. 

The major co::.mercial citrus fruits of.' world ai1;nificnnce in ... 

elude., rankod in or-J.er of relatiV(~ inport,ance b;r valuo, tl1e orange, 

lemon, and cra.pofru:tt. Co,:1mGroin.1 citraG f:r,:i:lt~; of rolativn minl")r im-

nortance include tile lin1e, t::mgerine, citron, and !-mmquat, r, .. ,:mdar.tn, 

and ponialo. In t>Y.<'..1mining the loce.liznt-.-ion fnctorn of coI:t11srcfol c:i..tr.1s 

reg:i.ons nu1Jor emptmsls w:Ul necescnrily be c?nrtned for the r:r,nt oart 

t" tin of the mrire import.ant c • trn::; fruits, -r,h:.? oranr:e .nnd '.Yl'anofrnit. 

Len'.jn pr:)ductton, howovor :.i.m;:iortant elsewhere 1n the ,iorld, is ut,i:mnt 

from tiie Florida aceno, a.nd therefore iu not rolavant :in a r;entirn.l 

investi.gation to bo r,""ilated t:'.'.l cit,ruo cultu.re in The Hl.d?o and lii,"'.hlnnds 

or 1-'lo:i"ida. Although the le:n::m sharoa Many cl1aractor:lst:tcs in c:1,1r1on 

w:lth tho orange an.:I gra;,ofruit, such as l;"ltanical and oconor:dc, 

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. Thougi 

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 subtropics 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 grovm in the dry-subtropical climatic realm, as found in California 

and Mediterranean Europe, has long enjoyed preferential market acceptance. 

I. COMMERCIAL CITRUS FRUITS--CHA...~CTERISTICS 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 (0itrus 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).1 

In most world commercial citrus regions the orange and grape-

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

1For a more complete discussion of va.r:ieties see page 62. 
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to i"acilltate picki11g. The :f'oeder root, aysten ia not1 known to ext.end 

(fun11i)., tt!dch are cl0sely ai:wociated uith tha ror,to, for the nbsorption 

of l:lqui.ds.. The leaves o.f c:ltru~s treas a.re evergreen. Tho fru:it 1ms a 

thick rind (exocarp) w1th num:erout; oil glands. The :rlcmh {endocarn) is 

tha anttocorbu"t;:ic vitamin., as well o.s f:ru.it, o.c:lds ::nd ,::.ugnrn. The rtnd 

and concentrated a~J; well. Uarm.alada, confoct:tono, alcoholic and mm .. 

s:,".>ma of the man:1 additional var:led pr:,d.ucts of tho cltl"nn :industries 

today. 

Tho optimum conclititms for the c;rowth o.f. eltrus fruit ·trom1 

are a tempemture rogime between 68° F'. and 86° F., a ra:lnfall regfrile 

condLt:i.m1s to t,ho conmerc:lal producti.on of citrus fruits aro t,ho 

--------·-
2Alberl:; F .. Hill, t:cr;no .:ic Botany (!.fow York: McGrct1-:!ill Boo:( 

Co:r;,any, Inc .. , 11.'.3'0:t i;p, "lt2:1-!~J5 .. 
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ter:tE)el':l.tures at which the fruit uUl freeze and the lm1est temperature 

!:.hat citrus treea can endure .for several days without dying. In r;enernl 

·t.nc c1~itic:o.l low ternpemture for the f'ruit of t,i:e orange or grapefruit 

is 27° ... 20° F.; tho ':illing ter:meraturos for t ha orange c,r grapefruit :i.s 

19°-2 P F'., but the t.emperaturcs ,mwt m:iot for a da:; or two at one 

ti..w. Actually, howew.:ir., tho prodnctlon of a. fru:lt which is nmt uc-

cept~hlc in tr.e oo:n:nero:i.al r:nrkoto of tho world is onh~ncod , y the non-

~'eri-.}c.lc occurrences of nlrwn.lt freedng term;mratu,ras in t,ho marginal 

tropicnl-s11btr::,rtcal cli,:ia.tic trnnsition regiono of the uorld. 1'1wing 

the c'.itrn.s troo has a thinner rind ·tdth a greater O.T1ount of flesh, plus 

a rd{(hor ratio ')f sue;nrs to act<ls than the fru:i.t r:roim 1.n the trn.a tropics. 

To the contrar:r citruo trees in com:nercilill production cannot tolcrnte an 

mrtended cool ::mason or mild rnrnmer because the t:rcos reri.ain dor:mmt so 

long t,hat tho,;r p1.,•oducn var:r lit,tle fruit. There :.s Wl trrJe rrowth when 

\,heu che ternperaturo :l~ above 95° f'., alt ·1ough citrus trees can w.ith-

for the c:ommer<d.al fruit production of' citrus o.n annuu.l r.:1:ir:fal l. of at 

least f i.fty inches in considered o. 1:1.in:hum amount, and t,hat precipitation 

figure m:ust show a distrJ.but.ion of.' :it leust tuo inches in overy month.3 
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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 cannot withstand waterlogged soils, but can be grow 

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.4 

II. HISTORICAL ORIGIN AND SPREAD OF THE CITRUS CULTURE 

The citrus fruits are all thought to be indigenous to the sub-

tropical and tropical monsoon lands of southern China and southeast 

Asia, where some have possibly 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 similar.· 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. 

4A. F. C~p, et. al, Citrus Industij of Florida, Florida 
Department of Agriculture, Bulletin No. 2 Tallahassee, Florida: 
State Department of Agriculture, 1960), p. 21. 

Finally 

State 
Florida 
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during tho aee of explcrat:bn the fruits were token from E11ro?O to the 

colonies or the New World, l\.frica, and Australia), 

Th.o introdu.ction of fruits to the Americas was the indirect 

rosult of the beginning of the l:1(',0 of c::-q,loration. Columbus brought tho 

f'lr&'t citrus fruits from the island of' Gomera in the Oanur-.:r Islands to 

the Casa de Contratacion, orga!1ized in f;pain for the purp0Eie of pro:n.oting 

the excho.nge of productn and oun:1lies between tho Old 1'.·!orld m1d the Uew, 

,;1us lnreely responsible for the spread of' cibrns fruits uhcrovor tho 

Spanish ent.ablishad colrm'i.os tn i~ho !·rest Indies ,):mt.r~l Ancricn, t.:,e 

c::mt:lncnt (jf Horth Anoricn, a'1d f,outh. J:mt?r:ica dnr1.n;:: the 16th a,d 17th 

centuries. In tho S'.1ttthea.stern United States or:1.s,i.nal :3panish plantings 

by 1577 reached from Florida ·to t1ri far north ns ~Jnnta rnerm :tnland 

(?arris Island, South Carolina) .. 6 Later citrus .f'rn1.ts were intri,duead 
7 

into Calif c,rnia. frorri Mexico in the oarly 1700' s. • 

'l'ho principal ccmracrcial citrus regions today- are found :tn many 

of tho n.rca::.; of. h.i.storical disDominution, but not the regions of origin. 

r: 
;;;,Herbert Joh.\l He'bber (ed.)., The Citrm:3 Vol. -1. (':;erkoly., 

California: Univcrslty of California ')1-e::;s, 19h,\, pp. 1-2s;. 

6Ibid. 

7to;va1. nurnml, ,Jr., Econo,dc ficorzranhy· (Hou York: Th(rric1r; Y. 
Crone 11, 1961), P• 65. 



The countries of Europe, lforth Africa, and the Hiddle East which margin 

the Mediterranean Sea; the Gulf' States, California., and Arizona of the 

United States; Brazil, Argentina, and Mexico in La.tin America; plus 

Japan, the Union or South Africa, and Australia together account for 

the bulk 0£ the world's commercial citrus production. 

The United States is the uorld 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 Hi1:1mi. 

In the Mediterranean Sea region Spain is the major producer of' oranges 

followed, in order, by Italy, Israel, and French Morocco. The separate 

orange production of Japan., Argentina., and Brazil 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 I). 

The present major co:m.~ercial regions of citrus production were 

localized in the past in respect to two primary geographic influences~ 

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 trould allow economic gain in the long run. The two 

major market regions for citrus fruits in the world are found in western 

Europe and the northoastern quarter of the United States. Prior to the 
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advent of ro_r,iid rail transporbation and rofr:i.r;eraM.on facilities (nbant 

lDGff; this n10Yo:::1cnt of citrus fraits fron r,r::,du.ccr to cnnsumer im.s by 

period ,;as necessarily conoumcd in i.'r-:.::E,11 fo:t".:i. Also, the demand for 

fresh cltru:::; m:m highly seasonal; the 'l'hr.,.nin:.i[:;ivine; and Chriotmm:i holi-

tr:fwe produc.lng ar(Jau arc lL·,:i.ted or bmmrlcd poleim.:r(l by tho ct,1d month 

ccot5.csn to the ruln. All or the northern hc:idcijhero cJ tI'lw re1:ions 

p0lmmrd, i.::,; more open to the pcnctrcrtion of cold air ma:.me:.:; from tho 

queneo cit,rus Grooinr; J.n the Gtd.f region rtn:3 bceu li.mi-t;cd poJ.cnmrcl by 

frcc:~o i.s o:::poricnccd b:.1t once in cvor;,r t1mlvo t;o fifteen ·;oars. 8 



17 

Evidently, lenses sustained 1n the short run owint~ to tho f1•ee,-.ing 

temperrrtu.rcs of tho one yca.r c•)u.ld ba offset :Ln tllo lonrr, run by tho 

product:Lon of non-frost yc~ars. Gri::1wcrs :in these region.', ilmm tried to 

provide additional iru.urance protection a;:ainet losses frora frost drnilaee 

in these arens of so:newhat marginal cli:-:,ates by planting groves -::m the 

1,,armer slooea above depressions to take ndvnnt,aee of col•:: a.1.r <lrnina~ 

nnd b:r us inr, artificial means of cl.tmate control, such as the heatinp: of 

rr,r-...,ve:;; with oil Ir aters. 

The rnnjor oor:i .. morcial ci·trus rep::tons of Um vorld, •1 cc eotnb-

lished., have, '.1arttcularly in t.ha past, half caotury, greatly intonsiflecl 

through increases in plnntlng nnd productirm. Expansion in the estab-

lished cornmerci;;tl citrus regir:ms hao been the i-esult (>f' the m1cccssive 

il'ltroduction oi' new technoloeies, together with un incrensing demand 

for citrtw f'rait products in ::.he uorld mar:-::et regions. First, the 

progressiv,.3 realization of i::1provcd technologies such nn rapid 1•all 

tra.ns::iort.nti)n, refrigerutbn facil:1.t,ies, can:iing, and q;.1:i.ck freezing 

has enabled citrus producing regions to quic ;).y plo.ce und m1stain a 

S:l'.).1ly of tile mariy varied forms oi' a relatively hiGh quulit_y pr:)duct nt 

tho :narket pluce. llcD.nwhile, c,·intinuing increases in n1arl-:-et dernnnd 

have o::-:tended the c,:;nsu.m9tion from the traditional h0liday ne:riod to 

thr0n?hout tho year. Wh:U.o the technol·)11:icnl ar:vances certninl7 hnve 

m-::ide poaaLble the increases in consum:?tion, !;he lncrem.ic 'ln tho ,fom:1nd, 

itself, has no d,:mbt been stimalated b:r (1) tho dfocnvcr:r ()f tho vnlue 

oi' v:ttamin C in c1.trus, ( 2) the dietary changer, of ,motern mnn uhich 
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i'nvor a grea-tor cr,nsu::i;;,t:i.on of fruits and vcgotnblor,;;, (3 i t.ha increased 

prod,ict variation ,.r.tthin the c:i.trus imlu.str---J, ;ind (h) ndv0:rtio.inr{•9 To 

lfrmt doc;rec each of t/Je.::;o i:; re::mom,ible for increm,ing the ccntmmption 

oi' c;_trus pr:niucts w:mld indeod be i:U.! icult t.o evaluate. In c.ny cane 

tho real:izatiorl of un aLmcst, dailJ need i'<:ir cttrm'\l fruits, eit,hor real 

or J.maginary :,ati re~ul·ted in n rapid ris:J in tho prodnction (if citrus 

p:t"Oduct,s in mr;st of t:10 nujor com,,,ercinl cltrus regbns in tho 1.orld. 



CHAPTER III 

TOPOGRAPHY 

The name, "Ridge and Highlands, 11 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 coITesponds to the limestone solution Lake 

District of the state.1 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 

describing variations in the inrrnediate 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. 2 They are: (1) the Central Highlands, which 

~evin M. Fenneman, Physiography of Eastern United States 
(New York: McGraw-Hill Book Company, Inc., 1938), p. SJ. 

2c. Wythe Cooke, Geology of Florida, Florida Geological Survey, 
Florida Department of Conservation, Geological Bulletin No. 29 (Tampa: 
Florida Growers Press, 1945), pp. 8-13. 

19 
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contr.n::;ting types of .Guri'ncc., hi, and lot,land, cnn be observed 

tt1i.n tho Contral 

t,l::c c:ltru1::. dist,rict ha::i localized. 

nbove tho flat pln'in su.rft.aco in t:10 clt,rus dtotrict. 'fl1c ~.0-callcd 

Indr•a or the H.idge and ;lmxls it:1 i,;he h:i.g!~<.wt nnd Tn(rnt cont,:i.mtous 

h:if', land :ln tho diDtrtct.. It ext,e ,dr; to t,he s1T.rthcast from :",ako Harris 

thr,:iu(;h Laki:, Gi:mnt,v, :lncluden th,, rim.all north,,mst section of Osceoln 

County·, cc::nt;inufls t11rotlf'.;:hout the length o.f Polk C",•Unt;y, nnd on inti 

m.g •land~s County 1.·rh1ra it te!'lninntei; nc:{l.l"' • ·emrn, A totnl d1ntanee ,.--,f 

l:'.4 rrd.les. The other iri.g'ilandH nre.(l.s arc not DO ccmtlnuous; c'.:11lectivol7, 

of the Ridge in the v1clnity of 1,J:tnt,cr lfa.ven, nnd another farther uest 

::m:rr:-mnding 1..akelnnd. '£Ho othe:r h:i.gli.lundi:; in Pol-: c,unty occur south 

!'our highlando aro locntocl u.:wt of tl1c :t:Lu.0:c in La!:c County, altr;,:,uf?,h 

en.st o.f th.e Uidge froc1 sout;!m:rr, 1,at:e County into ncichboring Orange 

-1rhe lowlands o:f Gool{11 r;c.incr:i.11,:r correr:::v'lnd to li'cnm1n1'.tn t ::; ;~n:-Jt 
.Florida. Flatw, ).:,ds and t 1te Flntu,a:.fo .:-,.nd 'le :11:v:ic:: l p'.J.nr1 of t!10 '.Julf Gor:nt. 
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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 e}.,tending 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 Lalce 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 at Lake Wales the maxilnum and minimum elevations are 295 feet 

and 112 feet, respectively, or a relative relief of 183 feet. Near 
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175 .t'oet, the m:i.nirnu;,1 clevati'm sevcnty-clght; :feat., tho r0J.c1.tive relief 

l'"e relief near 

r:rttitl~11d :'nrk f'ift;r feet (Fir,aro '.2 • 

into H l.nke or sin~. The .ntaj')rit;r of the precipitation t.h:.1.t :fail::, :tn 

the re .:ion runs of:f ra::iidly into t;he 

covcri.n;~ nf the :1ills. In e:i.t'er c:rnr:: the water eventuallr reaches 
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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 Ha.wthome (Miocene) formation, (3) the 

Citronelle (Plio-Pliestocene) formation, and (4) the Marine terraces 

(Pliestocene). 4 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 time. 5 

The Ocala limestone, an almost pure limestone formation, is 

the most extensive rock stratum underlying the citrus district. In 

fact, the Ocala for.nation 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 l~nestone 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 limestoreunconformably in the 

4cooke, op. cit., pp. 3-lJ. 

SFenneman, _££. ~. , p. 46. 
6cooke, ,££• ~-, p. 4. 
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citrus district. The Hawthorne is more diverse in composition than 

the Ocala fonnation. Primarily, the H~wthome 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. 7 

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 Ernbayed Section of the Atlantic Coastal Plain by Fenneman. 8 

7Ibid., pp. 229-237• 
8Fenneman, .2£· ~-, p. 27. 
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'l':le shorelines, so far as ·t;hey have been traced., are et.went;ia.lly 

horlzontal. All (e:t'.'orma:tion ·:£ g0ologic strata in central Florida 

27 

seems to nave (Jccured before tile i?liestocene e~)oci1s. F':i.gu.re 6 ind.i.cat,es 

the surface extent of the three Pl:Lestocene t,crraces. Notably, l;he 

younger and lower Sunderland terr .. ,ce, sand and clay, is bou.nded at 

its outer .margin b;/ the l•)J .. foot c;)ntour line, and ha.c{ t;b.e most e-i-.. 

tensive surface (,ft he three terrac,-:;s. The Brandywine terrace, 

precl::nn.inately .sandy, lies on either the Citronelle or Hawthorne :forma-

tions, and is 0v,"rlain by younger ?liestocene terraces, except where 

it '.l.s e,:p'.)sod ( surface elevation over 215 fe113t). The Coharie terrace, 

also snnd:v, is intermediate in pooition bett'lleen the Bra.ndyw:lne and 

the youneer S1.mderland. The present cnq:i ... ,aures (,r the Brandywine and 

the Cohar:le terr2.ces were probably islands in the Sunderland sea. The 

• ::taxi.mum thicknss,.:J of ench of the thr,'.,e individual terraces is evory-

Hhi.,rc lesn tc:an fifty fe,::d:.. 

The solution features of' the landscape in central Florida are 

pri,,1arily a.~11oociated -w-lth the Ocala limestone. SecondarHy, the 

::;imtl1orne for.,:ation, wbere com">)Sed of limestone, acc:mxnts i'or s::mie 

sinh:s. '!'he Ocala limestone, if eJc;_)oscd, ma<:es a .flat surface. 'l'hro11gh ... 

ou.t the rolling highland aur.faca Qf t;he citJ.""IH-; district l:,he sandy 

materials of the Hawl,horne format:lon, the Gii;r(melle i'or1;1ation, and 

the Pl,iostocene terrnces, all being ·1:10ro ru,istant to erodon than 

the limestone of the Ocala formation or the Hawthorne formation, cup 

the bills, and thus, account for the difference,, in relief t-Jitbin the 
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d1st;rict. In the nr:,rthern sector oft he district, Ln.:;e Gounty, whore 

tht::i Ocaln lil1',estone Li n•:it too dce11ly h,.1ried an intr:i.cute lacy pnttern 

or lnnumernhle shal1oH lakes occurs. Also, some larger deeper 1al:es 

Hke T.nl:e ApoD1ta. an...1 J.ake lfarris occur in this aren. Tn thin n'Jrthern 

aroa all formations Involved :tn the tonoGranhic dovelo·:encnt, inclwlinrr, 

the ·1cn.la limer;tone arc ab()Ve nea level. Hence, the proco:,;scs of 

s::,1ut1. m are a•2iorcnt torla.y. -r,-c e1ovation abovo sea level and the 

perv:tonu bedroc:: allow the freo doi:mward percolation of water. Present 

destr-;1etlon or the tm.rface by solution is ev:idont. S1,uthward through 

tho cit:.rua district t,he soluble ntrata. (Ocala and Hmrtbornc) increnslnr~ly 

occur .ut great;er depths., 'rho i;inlution sinks and lnkas here are tho 

result of a prior cycli~ Jf karst f'orm::Lng wllen t!1e region watJ of higi:er 

alc!Vatim1 in res;>cct to sea levol tr:an at tho prevent tine. In fnet, 

s1u::cotJr;ive oscillat,lona in seo level in past time p,,si.ihly cmlsed 

z;evcJrr:11 reactivations of" the solution cycle in thin tmrst district. 

Prescnt.J.y·; a combination of the C:itr0nalle fcrnation and tho Pliest.o-

cena te:r:rnees acc,'.)unts for the olevo.tfon abmre Bea level i.n most of 

the citrus diotrict, C"irtainl•r :i.n t.1lo central and southern narc.ions of 

the area (Polk and Highlands C'.1unti.ns). 

Perhaps the m::,st pecu1:tar .feature of tho d:i.ntrict is that tb.e 

circuln.r der>ressions are fotmd princi;nnl1y :ln the highlands rnthcr 

than t,hc lowlnndH. In oxplnnutiori, White m:ggests the lowLnndo rcnrencmt 

an aroa almost compl!"itely· lowered. by sol·1tion, whereao the h:tgL,ltands 

aro underlnin 'by for::ier sc,luti·m remnants which sto0d aJ.,~,ve tho 1evo1od 
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plain. '!'he remnants were lnter covered with the sands of t:-ie ,:>liocene 

and Pliestocene Goas. neact:i.vntion of the ol<l nolution channels in 

tbE:rne rmnnnnts h:is made t\10 present depressions, \frich are naw f:Uled 
0 

. ;<1ith the snndr; of the more recent foI':'!'1ations,:' 

'fha interven: ng lowlandt-i of' t,ho t..Ustrict iJccu.r evf;,,rytihoI"J in 

clo~c jux.taposltion t,o the mantle covcr5.ng of th1:.i Ridge ~md dighland::.,. 

'rtm lowlamfa, like the h:i.c;hlands :,f t,be district, arc by n:i ncans 

continuous, nor arc t.hoy restrict.eel -::,,, only ':,ho lower elevations. ·ro 
·the contrnry, lnwlnndG ure found at cd .. l levels of elevation l:.'.,rou~hout 

·tne area, and t1hilc ,Y)i:lD nctLta1ly :-;oparote hig!1landn., others are found 

~iithin an i.ndividna.1 highland aron. Q,d.te o.f.tcn tho latter arc r:x-

pressed as small prairie flats, which u.ro arn;oc:i.nt,ed n:i.tl1 la!:.113. The 

most dl.nt:l..nc·tive character:lstic 0:f:' t,ho lowlandn ir; their teiv-kmcy to 

'l'ha loolnted hammock or low hill. in a ,_1inor l.n.n~for?1 fc,nturo 

found i:lthln tho ar ;• ':1f the citrus ,,~str-lct. Ham~10ck3 are actrn1lly 

-·--------
9, 1' 11 • • .. -, .• t ,.. ,, ' i "' t ,(0 C t 1 P] • l ,,1. :i.a:11 t¼.• t;,,:J. e, .:.-.01:::e \,:eomorpn. c i:ea ,;1:roa 0.,1, en ra ~, .. oric1a, 

Florida Geolog:1_ca1 iiurvey, ir1orf2~ .:~tote D~;ard of' Con:~crvo.t'L:m, (}(w-

logical Bulletin N::>. hl (Dela.nd, Florida: r;. o. P.rdntcr i.'rlntl:ng 
Got,v)imy, 1958), pp. 73-'lh 

10 ''"} • l ,, ' -1- I"" 1 4 ·• .- • ] 1•_.or1c1.o. ... ,t.nva ,,;eo og .. cnr ,:,urve.:r, T110nt10th Annm1 .. Ea ,,::irt, 
1927-l92rl (:Jt. An11,;1.rnt1ne, Flor:ldn: Tbcz Rcc:,rd Cotn,;an-r, i9?"~0,p. l?l. 
--------- ~w 



nnd rel:i.er. nany nre 0:11:r one t,1 t-uo acrcG in nrca, and rise but 

!jtvcnty-flva to :fifty fcot above 1,ho lovcl of the nlnin. 

dlst;rict. Tho n:)r·t.hea:;t i::i druined by tr:lbutaries 

imst by the :.-eace :raver, t;he want b:t the Hillborough River, nnd t,hc 

nortlm<:Jst 

31 



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 64.4° 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 

ld.lling frost is liable, though not forthcoming, annually. The maximum 

concentration of precipitation is during the summer season, and occurs 

in convectional rainshowers, thunderstorms of short duration. The 

minimum amount of rainfall occurs during the winter months and is 
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.. l frontal in origJ.n. 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 
2 

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 locatei 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 States Department of Agriculture, Climate and Man, 
Yearbook of Agriculture~ 1941 (Washington: Uovernment Printing 
Office, 1941), pp. 809-810. 

2Glenn T. Trewartha, An Introduction to Climate (New York: 
McGraw-Hill Book Company, Inc., 1954), p. 232. 
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Figure 8. Climatic Graph--Lake Alfred, Florida. 
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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 51.14 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 13.84 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.~-, 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 stom.s 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.4 The paths of these tropicaJ. 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 huITicane 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 

occur occasionally in every season associated with the thunderstorms. 

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

4warren O. 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, 19 58), p. 70. 



occurence of tornadoes is limited; only about two occur throughout 

the entire state in an average year. 

38 

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. 

Sometjmes 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 surmner 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 Lake 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 

'united States Department of Agriculture, 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 61.8 P F. The average climatic statistics do not show the 

pertinent facts of the cool season weather which are so important ·~o 

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 temperatures, 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, 
0 areas north of the 60 F. January 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. Locations 

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-six year period of record had 

only seven years of freezing temperatures and on only one day of each 
6 of these years. The occasional cold waves bring extreme minimum temp-

eratures to the citrus district ranging from 28° F. to 20° 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 

tempera·t.ure 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 Florid.a, othentlse the cold air mass usually 

passes north of the state out over the Atlantic. 8 'While the cold air 

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

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

?warren o. Johnson, .2.E· ~-, pp. 19-44. 
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 rnicroclimates 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,~-~-, p. J. 
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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 now 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 ex.ample of 

temperature variation with elevation resulting from temperature inver-

sion. 0 At twelve midnight the surface temperature was 32 F.; at 

twenty-two feet above the surface the ·temperature was 41 ° F.; at forty-

nine feet 

above the 

0 above the surf ace the temperature was 52 F. ; and at 113 feet 
0 10 surface the temperature was 54 F. Table II 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 Win-ter 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 1939-40. Conversely, on 

the first night of a freeze when cooling is advective in nature there 

are no perceptible differences in low and higl1 ground locations owing 

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



TABLE II 

COMPARISON OF TEMPERATURES AT HIGH AND LOW GIDUND LOCA.'I'IONS 

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

Season Total Hours at and Below: 

32° 30° 28° 26° 24° 22° 20° 18° 32° 30° 28° 26° 24° 22° 20° 18° 

1937-38 3 1- 21 10 2 
1938-39 None 31 22 15 3 
1939-40 38 28 12 3 1- 80 57 34 23 16 6 1-
1940-41 ½- 47 30 16 8 3 
1941-42 4 33 17 3 
1942-43 8 3 l 33 17 10 2 
1943-44 None 45 30 4 3 
1944-45 1- 36 20 11 4 
1945-46 None 23 7 2 
1946-47 6 1- 28 15 10 7 2 

1947-48 7 4 1 8 4 2 
1948-49 None 10 5 
1949-50 None 2 
1950-51 1- 35 12 ]. z-
1951-52 None 3 1 
1952-53 None 9 2 
1953-54 None 1-
1954-55 6 30 14 2 
1955-56 None 19 11 4 
1956-57 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. 



CHA.PTER 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 concerned. 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 most 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 

45 
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occasional black-jack oak (Quercus marilandica), or sometimes turkey 

oak (Quercus laevis) or live oak (Qu.ercus virginiana), note Figure 9. 

High pine land, as the name implies, was foW1d 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 sh.rub 

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 amoW1ts 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 
1 

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 undergrowth of saw palmetto, with wire 

grass and the ever-present Spanish moss (Figure 10). Generally, the 

natwoods 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 

1FJ.orida State Geological Survey, Seventh Annual Report (Deland, 
Florida: The E. O. Painter Printing Co., 1915), p. 146. 



Figure 9. Second Growth of Pine and 
Oak in the Ridge. 
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Figure 9. Second Growth of Pine and 
Oak in the Ridge. 
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Figure 10. Flatwoods Vegetation. 
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Figure 10. Flatwoods Vegetation. 
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(Taxodiumdistichu.m) 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, rea]J;v 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. Scrub and scrub thickets of different varities are comprised 

of dwarf oaks, pines and saw palmetto, and most often can be found in 

an intemediate position between the high pine land and the low pine 

flatwoods. 3 

2c. Wythe Cooke, Scenery of Florida, Florida Geological Survey, 
Df'lpartment of Conservation, Geological Bulletin No. ·17 (Tallahassee: 

lll •· n:;}, 19 39), pp. 15-16 • 

)Florida State Geological Survey, Seventh Annual Report, op. ci~., 
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 

much better drained than those of the surrounding flatwoods. The 

several hardwood tree species of white oak (Quercus alba), magnolia 

(Magnolia grandiflora), and lj_ve 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 hamrnocks.4 

II. SOILS 

The majority of the soils in The Ridge and Highlands are 

notoriously infertile. The soils provide 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 

accelerat:.ed 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 

4Ibid., pp. 170-176 
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~-~·-J Figure ll. Live Oak Hammock. 
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Figure ll. Live Oak Hammock. 
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character, the soils of the area do have three compensating features; 

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 
I 

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 indicate 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.' The copious amounts 

of rain which fall in the district have greatly affected the soils by 

somewhat altering the parent materials. Excessive leaching and 

'Florida State Geological Survey, Fourth Annual Report, 1910-11 
(Tallahassee, Florida: ffi. n'], 1912), p. 2. 
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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 accumulated 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 ttflatwoods" 

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, do-wnslope from the Lakeland soils. 

The Eustis 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. 

Characteristically, 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 

60. 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.? 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 

8 sandy clay. 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 fiatwoods 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 organic 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. 
9 Bryan, EE· 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. 

10A. F. Camp, et. al, Citrus Industry of Florida, Florida 
S-tate Department of Agriculture, 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 quantity 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 canning are among the other accomplishments provided for by this 

scientific propagation. 

I. ROOT STOCKS 

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 rootstocks were used on 

the high sandy soils, and the sour orange rootstocks on low, wet soils 
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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 
1 

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 pinelands of the district. The 

drought resistant quality and adaptability of the 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 lemon 

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 

1Jack T. Mccown, Citrus Rootstocks, University of Florida, 
Agricultural Extension Service, Circular N0 • 132 A, n. p., 1958, p. 1. 

2statement by Ken Enzor, grove prodµction ma,nager of Snively 
Groves, Inc., Winter Haven, Florida, Personal Interview. 
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relatively low areas of tre 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 to 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 1 s and early 1930's prior to the 

3A. F. Camp, et. al. Citrus Industry of Florida, Florida State 
Department of Agriculture-;--Bulletin No. /2 {Tallahassee, Florida State 
Department of Agriculture, 1960), p. 30. 



discovery that mineral deficiencies were the cause of the problems 

eJ...-perienced with too rough lemon rootstocks. Today the Cleopatra 
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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.4 

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 
5 

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 

4Ibid., pp. 31-32. 

5McCown, op. ~·, p. 5. 



orange, a deciduous rootstock which is highly resistant to cold, is 

being restudied in Florida as a possibility for low ground location. 
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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 

exocorti.s, which is widespread in Florida. 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 adapt,ations 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. 
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There are numerous varieties of citrus fruits produced in The 

Ridge and Highlands; however, toc.ay, only a few standard varieties are 

lllanted.. The 0ld.cr varieties st:~l:i. 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 ma,jor 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 season, 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. 7 

During this century Florida has not been able to compete 

successfully wi.th California in the fresh orange market. Even today, 

although Florida has surpassed California in total orange production, 

7Ibid., pp. 34-39. 
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the westem citrus state retains comma.nd 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 

much 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 eight seeds. The Marsh Seedless is not 

too well adapted to the canning 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 canning 

as it has the qualities the Harsh 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 gram 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 !11ore popular in plantings in northern Florida. The King Orange, 

a mandarin, has the appearance of an oversized 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 

8Ibid. , pp. 40-43. 
9Ibid., pp. 43-45. 
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the first quarter of this century. This practice has gradually declined 

until no,, most groves are planted to oranges alone, and most of the 

current grapefruit and tangerine varieties are planted as replacement 

stock.lo 

10statement by Ken Enzor, Personal Interview. 



CHAPTER VII 

HISTORICAL GEOGRAi':lffY 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 building 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 
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of the nineteenth century. If this production trend had continued, 

uninterrupted, The Ridge and Highlands would have probably become the 

leading citrus district of Florida in the early 1900 1s, in any case. 

Several severe freezes in Florida in the 1890 1s almost completely 

devastated the citrus industry throughout the state, but the district 

of northern :B'lorida 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 

Citrus 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 time 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.1 

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 

1 See page 14. 
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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 annexation of the Florida territory 

from Spain by the United States in 1821. Prior to this date, although 

Spanish settlers h~d grown citrus fruits and the several wild groves 

had developed, 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 follow.i..ng locations: Ft. George Island, 

Drayton Island, St. Johns River, Merritt Island, Sanford, Orange Mills, 

and East Palatka (Figure 14). 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 

3Ibid. 
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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 trees within the district. Expansion again proceeded at a 
4 

steady pace. 

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.S 

4rbid. 
SA. F. Camp, et. al, Citrus Industry of Florida, Florida State 

Department of Agriculture;73ulletin No. 2 (Tallahassee, Florida State 
Department of Agriculture, 1960), pp. 6-15. 
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III. 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 too 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.6 

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 
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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 Tarnpa, 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 railroad 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 Tu.mer Abbey, Florida, Land of Change (Chapel Hill: 
University of North Carolina Press, 1941), pp. 354-362. 
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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 to 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 to,ms of The Ridge and 

Highlands later served 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, production 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. S. 
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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 producti.on 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 11Big 

Freeze, n 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 coli'Jllercial citrus expansion in Florida. 

The t1Big Freeze 11 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 

F'lorida 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 Freezen 

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 1893-94, the year before 

the freeze. The state I s production for the sea.son following the freeze, 

1895-96, decreased to one hundred 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 recoveljr of 

groves began immediately following the 11Big Freeze 11 ; however the freeze 

in 1899 again totally ruined the gains made in the northeas.t 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 11Big 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 LOCALIZA.TION 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 e~a; 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 1 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 ~raduction 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 compared 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 11Big Freeze, tt (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 

old 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 draughty nature of these sandy high pineland 

soils combined with the high temperatures of the climate renders 

9camp, op. cit., pp. 7-8. - - -
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an evapotra.nspiration 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. 

Fortuna-tely, 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.10 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 vaJue 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 1 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, £E_• cit., p. 8. 
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citrus was realized, even by the local people, to be an edible and 

nutritious fruit. Knowledge of this value was gradually passed on to 

the tourists from the northeastern United States, and in time the grape-
11 

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 from Jamaica in 1809, in the Tampa Bay area near what is now 

12 
Safety Harbor. Hence, grapefruit culture, unlike that of the orange, 

began in central 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 1s. This was at the time the orange industry 

was in the process of regrouping and moving southward. 

In general, the first commercial grapefruit plantings were 

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

~febber, £E_. 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 l!Ullti-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 demand 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 twentieth 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.1 Later, younger trees were planted 

1summation 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 24 and 25). 

The maximum ex.tension 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 wouJ.d 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 do1mslope 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 11black-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 1 s and 19 30' s. The 

universal use of these devices has no doubt allowed many grove site 

locations to continue production and in some 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 



Figure 23. Grove Landscape in the 
Ridge and Highlands. 
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Figure 23. Grove Landscape in the 
Ridge and Highlands. 
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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 11Florida Boom, 11 and the citrus industry 

was sub,jected 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 cit,rus groves and overproduction. 2 

The threat of econo:nic ruin owing to the overproduction of 

citrus fruits throughout the state was averted at 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, ll'fhe Florida Citrus Crop, 11 Economic Geography, 
Vol. XVIII, (January, 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 1 s and 1930 1s in 

The Ridge and Highlands WdS 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 tum, must be linked to the major market regions by ei·ther rail.line, 

highway, or ship. During the decades of the Florida Boom, secondary 

gravel and asphalt roads 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 bas been responsible, perhaps as much as any other 

factor introduced by man, for the present degree 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 draughty 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 prod~ce 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 r::iot 

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 stock 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 draughty soils of the high pinelands. 3 

II. PERIOD FROM 1940-1963 

The history of continued intensification of citrus fruit 

product.ion 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 Un.ited 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 urbanization. In 1954, 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 1 s overproduction, once more, threatened 

the citrus economy of the state. Invention, again, can be credited 

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

3A. F. Camp, et. al., Citrus Industry of Florida. Florida Stat,e 
Department of Agriculture,Bulletin No. 2 (Tallahassee~ Florida State 
Department of Agriculture, 1960), pp. 6-lS. 
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In this instance the introduction of processing frozen concentrated 

citrus juices relieved ·the citrus growers of too district of their 

surplus fruit crop.4 In the·few ensuing years frozen concentrated 
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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 too state's 

citrus. 

New roads constructed during the 1940 1 s and 1950 1 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 

4Frozen 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-f oarth of the original volume. The concen-
trate is frozen for preservation because it is not pasteurized. Pas-
teurized concentrated juice can be made, but it suffers flavor loss in 
processing and storage. 



104 

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 1½.dge. 

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.' 

5statement by Ken Enzor, Personal Interview. 
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Figure 28. Wind Machine. 
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Figure 28. Wind Machine. 



However, although the general acceptance has been rather rapid; the 

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

fertilization, 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 0£ 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 fruit 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, disease control, and irrigation 

bridge the gap from being almost periodic to non-periodic in practice. 

The amount of labor required for citrus production in The 

Ridge and Highlands fluxuates seasonally. Most of the chores of this 

agricultural industry are accomplished by a small year round labor 

force. However, the harvest season, which now extends from October to 

July, witnesses a gradual influx of migratory labor from about Septem-

ber to March to augment the local labor supply. From December to May 

the number of migrant laborers averages from eighteen to twenty thousand 

persons. The migrants are either Caucasian or Negro, most of whom come 

to the citrus district from other commercial fruit areas in the eastern 

United States. March is the peak month of the harvest season; some 

mid-season fruit varieties are still in production and tre late season 

varieties are reaching maturity. Beginning in April there is a steady 

outflow of the supplemental labor force -as the amount of the crop coming 

into maturity decreases. The migratory workers move on north to other 

fruit speciality areas; some eventually reach. the cherry districts of 

Michigan. The local labor remains in the district to pick the remainder 

of the fruit; to cultivate, to fertilize, to spray, and to irrigate, if 

necessary, the groves; and, or, to do odd jobs such as pruning, budding 

nursery stock, top working trees, or mending field crates. 

The citrus landscape in The Ridge and Highlands appears to be 

continuous grove with mile after mile of fruit trees, interrupted only 

by citrus towns, karst depressions, lakes, and upland flats (Figure 2). 
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There are few fences dividing properties and very few houses occur in 

the groveland. As a general rule the growers live in the towns and do 

not visit the grove every day. The typical grove owner in The Ridge 

and Highlands has full time employment outside the grove which may or 

may not be directly associated with the citrus growing industry. 

Actually the grove landscape is divided into small landholdings. 

A five to ten acre grove is most typical for the district. Generally, 

the older groves around the towns of the district show a concentration 

of five and ten acre properties. Larger groves, twenty acres or more 

are located in the newer areas of planting. Small growers still hold a 

majority in The Ridge and Highlands, although the trend is toward larger 

landholdings by corporations, usually packers and canners. An individual 

small grower's total landholding may not be contiguous; he may have a 

five acre grove in one section of the district and a ten acre grove in 

another section. Even the large landholdings of the corporations, one 

to two thousand acres or more, are not consolidated into continuous 

acreages. 

Individual grove properties are rectangular in shape as they 

are based on the United States Rectangular Land Survey System in this 

central section of Florida. the rectangular pattern resulting from 

property lines is sometimes apparent, sometimes not. The rows of trees 

reflect the rectangular pattern and also the fringe areas of the uplands 

show the abruptness of the square property line. Else1ihere, particularly 

on the fringes of the uplnnds, and at the margins of depressions and 
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flats in the uplands, the edges of the groves are quite irregular in 

outline reflecting the limiting qualities of poorly drained soils and 

frost hazard in location. In these marginal areas as much as one-

quarter or more of a property may not be planted to citrus trees owing 

to the limiting characteristics of its physical condition. 

Doubtless, there are many acres scattered throughout The Ridge 

and Highlands which are physically suitable for the growing of citrus 

trees, yet are too small to be considered economically usable by a 

grower because the small potential groveland is only a fraction of a 

large parcel of property. For example, an acre or two of potential 

groveland can be found adjoining an existing grove, but the small plot 

of groveland is a part of a quarter section of property. Construction 

of an access road would be necessary for the present owner to utilize 

the grovela.nd, or in order for the grower on the adjoining bit to make 

use of this groveland it would be necessary that he purchase the unusable 

portion of the property as well. Hence, many small acreages of citrus 

land continue unplanted owing to the fact that the physical lines and 

cultural property lines do not coincide. 

I. PROPAGATION AND PLANTING 

Although the citrus industry of Florida started with seedling 

trees, propagation practices have changed this to the point that now 

all plantings are made with budded stock. In The Ridge and Highlands 

as elsewhere in the state, citrus growers choose a citrus variety and 
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and rootstock combination for budding which will best provide the de-

sired characteristics of quality and quantity in production, and yet, 

be adaptable to the particular natural elements which occur at the 

individual grove site. The propagation of citrus plants was for a time 

a speciality of the nursery. However, today this skill is included in 

the work schedule of many growers as well. 

The requirements for the seed bed of a citrus nursery are much 

the same as those for a grove site, that is a well-drained soil and a 

relatively frost-free location. Soil fertility is not a major consider-

ation as liberal amounts of fertilizer are used. In addition many seed 

beds are provided with an overhead irrigation system to maintain adequate 

soil moisture, and some few are located under a lath shade in order to 

conserve soil moisture. An elevated seed bed is shown in Figure 29. 

The rough lemon, sour orange, and sweet orange rootstocks 

are all planted in the seedbed after the threat of frost is passed as 

young seedlings are killed when frozen to the ground. The trifoliate 

stock can be planted in the fall for it can survive frost. Seedlings 

are usually transplanted after eighteen months in the seed bed; only the 

best specimens are used. Seedlings are closely spaced in the nursery 

in order to facilitate intensive care. The nursery rows are planted 

from three to four feet apart with the seedlings about a foot apart 

in the rows. The seedling is grown in the nursery one full year before 

being budded with a desired variety. 

Budding is usually done in the fall (dormant budding), although 

it is also done in the spring and summer. The budwood is taken from 
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Figure 29. Elevated Seed Bed. 
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bearing trees of the particular variety desired. As the bud begins its 

growth the seedling top is either cut off, or if the seedling is large 

the top is lopped, cut partially through (Figure 30). Lopping allows 

the bud a good beginning in growth and at the same time leaves some top 

to support the root system. This practice also eliminates the proba-

bility of the bud being flooded by excessive sap; something which can 

happen if the top is completely removed. After the bud shoot has grown 

to over six inches in length the seedling top is completely cut off. 

As the bud shoot grows it is staked and tied in order to train it to 

grow upright. Later, when the budded seedling is from one to three 

feet in height it is topped with clippers; this starts the formation 

of the tree. 

Nursery stock is cultivated frequently during the year with the 

exception of the autumn season. Infrequent cultivation in the fall 

allows the citrus tree to harden before the frost season. Fertilizer 

is generally applied three times yearly in the nursery, in the early 

spring, in June, and in late August or early September. 

The budded trees are usually allowed to grow in the nursery 
1 

at least one year prior to being planted into the grove. Some growers 

using their own nursery stock prefer leaving the trees in the nursery 

for two or three years as the plants are easier to care for owing to the 

1 A. F. Camp, et. al, Citrus Industry of Florida, Florida State 
Department of Agriculture,-""Bulletin No. 2 (Tallahassee, Florida: Florida 
State Department of Agriculture, 1960), pp. S0-68. 
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Figure 30. LopI)ed Seedling in Nursery. 



Figure 30. Lopped Seedling in Nursery. 
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fact that they are more closely spaced in the nursery than in the grove. 2 

Trees are removed from the nursery and planted in the grove most commonly 

in the winter or early summer. 

The spacing of citrus trees in the groves of The Ridge and 

Highlands is significant in regard to cultivation practices as well as 

in relation to total fruit production. Any spacing employed must take 

into account the mandatory use of mechanical equipment. The number of 

trees planted in a grove is usually a compromise. In general citrus 

trees closely spaced in a grove will result in higher yields per acre 

up to fifteen years, but then it is necessary to remove some trees so 

that the grove can be cared for. Conversely, a wider spacing will result 

in low yields per acre at first, yet heavier yields following the first 

fifteen year period. 

In recent years most groves have been planted with a spacing of 

twenty-five feet by twenty-five feet for orange trees and thirty feet 

by thirty feet for grapefruit trees. The former spacing results in 69.7 

trees per acre, the latter in 48.4 trees per acre. In many older orange 

groves a spacing of twenty feet by twenty feet was used, which gave the 

groves 108.9 trees per acre. 

These older plantings were difficult to maintain until hedging 

was introduced. Hedging usually consists of trimming rows of citrus 

trees in one direction with a vertical mechanical pruner, a hedger. 

2statement by Ken Enzor, Personal Interview. 
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The object of hedging is to provide a six to eight foot aisle between 

the rows of trees so the essential heavy equipment can pass through. 

This practice has a very small, if any, adverse effect on production for 

very little of the bearing surface of the tree is lost in the hedging 

t . 3 opera ion. 

In the closely spaced groves hedging must be done periodically. 

Even the twenty-five by twenty-five plantings after several years require 

hedging in order to facilitate efficient use of cultivating and spraying 

equipment. 

A spacing of fifteen feet by thirty feet (96.8 trees per acre) 

is considered feasible when the grove is young if alternate trees are 

removed between the tenth and fifteenth years, leaving a spacing of 

thirty feet by thirty feet. This practice, double planting, is consi-

dered excellent for a grove owner who wishes a quick return on his 

investment. If the alternate trees are not removed by the twentieth 

year of the grove's life mechanical maintenance becomes increasingly 

difficult. 

The number of trees per acre is much greater in other world 

citrus regions where a more intensive use of hand labor is economically 

feasible. Spanish groves, for example, are spaced from ten feet by ten 

feet up to eighteen feet by eighteen feet, and hand pruned so that the 

branches just touch. The former spacing results in 400 trees per acre. 

Unfortunately, the extensive use of mechanical equipment and high cost 

3navid S. Prosser, Hedging Machine for Citrus Groves, Univer-
sity of Florida, Agricultural Experiment Station, Bulletin No. 519 
[p.p.;J, pp. 2-11. 



of labor in The Ridge and Highlands precludes the possibility of em-

ploying Spanish methods.4 

II. PERIODIC GROVEWORK 
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Practices of cultivation, fertilization, spraying, and pruning 

are almost completely standardized in The Ridge and Highlands, although 

they do vary somewhat in detail. Likewise, these operations are almost 

entirely mechanized, with the exception of some hand pruning. Until 

the 1930 1 s hoeing under the trees was still a general practice, but it 

was finally abandoned owing to labor costs. The groves of the district 

are cultivated in the fall, winter, and spring; a cover crop is allowed 

to grow during the summer. In the fall, after the summer rains are 

over, the cover crop is disked into the soil or plowed under. The 

groves are harrowed at anytime during the winter if there is a warm 

moist period of duration in which the cover crop begins growth. The 

groves are again cultivated at the end of the spring dry period, around 

the middle of May. 

Plowing the cover crop under incorporates some organic matter 

into the infertile soils of the uplands. Keeping the grove clean 

cultivated during the fruit season serves several additional purposes. 

One, clean cultivation eliminates the citrus trees' competition for 

moisture during the fall, winter, and spring. Two, it diminishes the 

4camp, op. cit., pp. 97-99. 
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potential fire hazard of the relatively dry spring months. Three, the 

clean floor of the grove does not impede the drainage of cold air during 

a possible winter freeze. 

Erosion by water is not a major problem in the area, but some 

damage is done by wind erosion. Sand blast caused by occasional strong 

winds when the groves are clean cultivated can cause injury to the 

citrus fruit and trees. Some growers leave a strip of the cover crop 

down the middle of the aisle between tree rows in their grove to help 

retard the movement of sand and minimize losses due to sand blast 

(Figure 31). 

The cover crop is allowed to take over in the groves during 

the summer months when there is usually an abundance of precipitation 

and certainly no danger of frost. The cover crop in most groves is 

comprised of an admixture of native grasses and weeds (Figure 32). 

Legumes are not generally used for they are extremely difficult to grow 

on the sandy soils of the district. The cover crop is usually mowed or 

chopped with a mechanical chopper once each summer; either practice 

allows a second crop to grow. 

In addition to adding humus to the soils, the cover crop pro-

tects the soils from the sun's heat during the summer, and the non-

cultivation practice of the summer retards the natural loss of organic 

matter through oxidation during that period. Most growers in the dis-

trict today fertilize the middles of the groves as well as around the 

trees in order to encourage the growth of the cover crop.5 

5Ibid, pp. 109-112. 
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Figure 32. Cover Crop During Summer. 
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Figure 32. Cover Crop During Summer. 
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Most groves in The Ridge and Highlands receive major fertilizer appli-

cations three times a year, and this also is accomplished during the 

fall, winter, and spring. The time of year that the application of 

fertilizer is made either precedes or coincides with the periods of 

growth, in January or February before the spring growth, May or June 

before the summer growth, and in October or November during the fall 

growth. The average amount of fertilizer used at each application is 

approximately one and two-thirds pounds per box of anticipated production. 

The simplest fertilizer program adhered to in the citrus dis-

trict is one of three equal applications per year, although many growers 

vary the amounts and elements of fertilizer in each application. Often 

in the past growers relied upon tree or fruit reaction to determine the 

nutritional needs of the grove. However, this practice proved to be 

misleading for many mineral deficiencies will not appear for several 

years, and then, suddenly, there is a rapid tree decline or a decline 

• d t· 6 in pro uc ion. Toda~r, soils testing is done in the grove by progres-

sive growers in order to determine nutritional needs (Figure 33). 

Fertilizer programs are related to the needs of the particular 

rootstock and variety used in a grove, and to the soils. The major 

citrus soils of The Ridge and Highlands are the sandy Lakeland, Blanton, 

Eustis, and Orlando, all of which are acid and infertile. The nutri-

tional program used presently includes all of the elements required of 

6n. J. Reitz, et. al., Recorrnnended Fertilizers and Nutritional 
Sprays for Citrus, University of Florida, Agricultural Experiment 
Stations, Bulletin No. 536A (ii.pJ, 1959, pp. 1-3. 
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Figure 33. Taking a Soil Sample. 
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plants; they are nitrogen, phosphorus, potassium, calcium, magnesium, 

manganese, copper, zinc, boron, molybdenum, iron and sulphur. Manganese, 

copper, zinc and molybdenum are applied directly to the trees as sprays. 

The practice of utilizing all of these elements had its inception in 

1935 when the minor element deficiences which caused tree decline and 

low quality fruit were finally realized. Dolomitic lime is usually 

applied separately to neutralize soil acidity. The fertilizer appli-

cation is made by a mechanical spreader, which distributes the material 

from trunk to trunk between the rows of trees.7 

Preventative and corrective spraying of citrus groves aga:inst 

damaging diseases is another perrenial activity in The Ridge and High-

lands. Presently an estimated 90 per cent of the groves in the district 

are on some type of spraying schedule.8 Some groves receive as many as 

four or five spray applications during the year, whereas others receive 

as few as one a year. The average spray schedule in a preventative 

program includes a winter, spring, and summer spraying, plus a spraying 

at the end of the summer. 

The control of some diseases in the citrus district is particu-

larly important to the grower for the fresh fruit market owing to the 

adverse affect they have on the appearance of the fruit, and thus, 

resultant lowered grades and prices for the fruit. Of course, all 

7 Camp,££• cit., pp. 109-112. 

8summation of Statements by Agricultural County Agents in 
Study Area, Personal Interview. 
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growers are concerned over diseases which reduce the amount of production, 

and diseases which increase the tree sensitivity to cold and drought. 

There are innumerable pests found in The Ridge and Highlands; 

the most damaging to fruit, foliage, or tree include melanose, lemon 

scab, psor)sis, exocortis, rust mites, purple mUes, sLx spotted mites, 

purple scales, Florida red scales, and white flies. In addition, 

tristeza and spreading decline are two diseases, which, although do not 

completely kill citrus trees, do render them entirely unfit for pro-

duction. Of all the diseases prevalent in The Ridge and Highlands 

purple scales cause the greatest loss in fruit dropage, yet the control 

of rust mites is of the greatest total expense to growers.9 

The rust mite is a good example of a disease which if not con-

trolled can cause a discoloration of the fruit, and consequently a 

lower grade and price on the fresh fruit market. This disease can also 

be damaging to the tree foliage. Rust mites are present in the groves 

of The Ridge and Highlands throughout the year. The mites are tri-

angular in shape and are so small they cannot be seen without the aid 

of a magnifying lens. Rust mites are knom to be the cause of a smooth 

brown marking on the fruit. 10 

The check for rust mites includes the leaves as well as the 

fruit. The grove worker in Figure 34 is checking for rust mites with a 

9James T. Griffiths and W. L. Thompson, Insects and Mites 
Found on Florida Citrus, University of Florida, Agricultural Experiment 
Stations, Bulletin No . .591 (n..p"J, 1957, p. 4. 

10 
Camp,~•~-, pp. 133-liJ.2. 
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Figure 34. Checking for Rust Mites. 
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Figure 34. Checking for Rust Mites. 
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ten power lens. He and a co-worker each will pick five fruit and five 

leaves at random from this block of parson brown oranges. If the count 

of mites is over 10 per cent the production manager in the jeep will 

include this grove in the spraying schedule. The manager has contact 

by two-way radio with two company spraying units, which are working in 

other groves in this area (Figure 35). 

Hand pruning of citrus trees in The Ridge and Highlands of 

Florida is comparatively minor when compared to other world regions 

owing primarily to high labor costs. What little pruning is done is 

usually accomplished during the summer, the slack labor season, b'.f the 

fruit pickers who are year-round residents in the district. Most of 

the pruning involves the removal of deadwood which is a host for fungi. 

Some pruning of the lower limbs to facilitate the use of grove equipment 

was done in past years, but now most of this is accomplished by hedging 

11 
machines. 

III. NON-PERIODIC GR0VEWORK 

Irrigation and frost protection both are in a category of 

1•only when necessary11 on the grovework agenda. ltrost protection by 

artificial means has become a common practice for the majority of growers 

in The Ridge and Highlands. Conversely, irrigation, although it is on 

the increase in the district, is not so unanimously widespread in 

11 
Ibid., p. 130. 
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Figure 35. Spraying for Rust Mites. 



127 

Figure 35. Spraying for Rust Mites. 
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practice as is artificial frost protection; and is, in fact, a subject 

of controversy among the citrus growers. 

The total average amount of precipitation registered in The 

Ridge and Highlands, would be adequate for citrus fruit production if 

it were evenly distributed throughout the year. However the distribution 

is irregular in the average year and varies appreciably from year to 

year. Most often a drought can come in the spring from February to May, 

and occasionally in the fall from September to November. Actually, a 

prolonged dry period can even be experienced during the supposedly 

rainy season of summer. A drought in the spring can prevent the setting 

of a crop or the loss of leaves and young fruit. In the fall a pro-

longed dry period can cause a loss of leaves and the more mature fruit. 

Also, a drought in the autumn tends to lower the cold resistance of 

the citrus trees, an occurrence which can be disasterous if followed by 

a cold winter. 

Irrigation in The Ridge and Highlands is practiced only during 

a dry period when a grove is in wilt or when a grove is a bout to go 

into wilt. The general practice is to introduce two or three acre 

inches of water at each application. The source of irrigation water 

is found in the many karst lakes of the district and deep wells which 

tap the sub-surface water supplies. Water is pumped by portable gas 

or diesel engines, and carried by aluminum pipe laid in the grove 

middles, where the water is administered through a perforated sprinkler 

pipe ( Figure 36) . 12 

12~., pp. 142-1.50. 
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Figure 36. Grove Irrigation. 
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The amount of acreage subject to irrigation varies greatly from 

county to county in The Ridge and Highlands. In Polk, Lake, and High-

lands counties an estimated 50 to 60 per cent of the acreage is irrigated 

when necessary. Percentages of land irrigated in the other counties of 

the district are as follows: Orange, 15 per cent; Osceola, 25 per cent; 
13 

Seminole, 25 per cent; and Marion, 10 per cent. Many growers feel 

that the benefits of irrigation do not justify the costs in the long 

run. The cost of irrigation during a prolonged drought of one year can 

nullify the profit of that season. Some growers would prefer to lose 

the crop of one year rather than to irrigate during every dry spell, for 

once irrigation is practiced it becomes necessary to continue as the 

trees become adapted to a uniform supply of moisture throughout the 

year. However, the acreage subject to irrigation is increasing gradu-

ally. 

There are three general aspectsto the frost protection of 

citrus groves in The Ridge and Highlands. The first and best protection 

against frost is the warm site location for a grove, that is one which 

has slope and good air drainage, and, or proximate location to lakes. 

Second, an adequate fertilization and spray program affords a greater 

degree of cold protection. Healthy fruit trees have a greater cold 

tolerance than do deficient and diseased trees. Third, artificial 

frost protection is an additional measure when needed. Firing a grove 

13summation of Statements by Agricultural County Agents in 
Study Area, Personal Interview. 
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has become a traditional method of artificial frost control. The use 

of the wind machine for frost protection may become more widespread in 

the future.14 

Firewood and oil burners are commonly used today to fire a 

grove as a frost protection measure. In using either, the principle 

employed is the same. The objective when firing a grove on a night 

when potential temperatures may cause frost damage to fruit is not to 

heat the trees. Rather, the goal is to heat the air in the grove so 

as to create an artificial blanket of warm air above the earth's sur-

face. This is accomplished by lighting a double row of fires (about 

seventy per acre) on the north and west sides of a grove. The artificial 

covering of warm air in the grove acts to retard tha escape of heat, 

terrestrial radiation, from the ground. Thus, the artificial heating 

keeps the minimum temperature above the low point it would have attained 

naturally. 

Firing is only effective on a night in which air movement is 

almost nil. However, a relatively still night, usually the second or 

third night after the passage of a cold front, is generally the type of 

prevailing condition which exists when frost is most liable in the 

citrus district. Nevertheless, occasionally temperatures accompanying cold 

air masses are so extremely cold that artificial frost protection measures 

are of little or no value. Such was the case during a devastating freeze 

in December of 1962. 

1 
See page 104. 
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IV. HARVESTING 

Harvesting of citrus fruit in The Ridge and Highlands bridges 

the gap between the individual grower and the processor; the work is 

done in the groves, but the laborers, the picking crews, are employed 

by the processors. The most common type of sale of fruit is by an on 

tree basis,either box or bulk, with the processors paying the costs of 

picking and hauling. Similar sales are made to independent buyers, 

middlemen called bird dogs in the district, who maintain their own 

picking crew. Consignment sales, agreements between individual growers 

with packers and processors, are yet another method for the grower to 

market his fruit. Other sales are made within cooperative organizations, 

and, naturally, the several processing co~porations with grove land 

handle their own fruit. 

There is a great deal of frenzied activity by the bird dogs 

whenever a freeze is expected in The Ridge and Highlands. Many of these 

independent buyers make on tree purchases throughout the district 

speculating that a loss in one section will be more than offset by a 

higher price for fruit in another section of the district which 'Will 

escape frost damage. Then, too, if the freeze is not damaging at all 

the buyer has at least made a purchase of fruit for what is usually 

cheaper than the going market price. On the other hand, the grower in 

this transaction has sold his fruit and made a profit whether his crop 

freezes or not, although the gain is usually smaller than under normal 

circumstances; however, it is the buyer who has taken the risk. 
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Harvesting is the only remaining work in the grove that must 

be accomplished by hand. The fruit picking itself is done as piece work 

per box, not by hour or day. Citrus fruit is picked from the ground, 

and since the trees are not intensively pruned, from ladders, as well. 

Oranges are either pulled from the stem or cut from the stem with 

clippers. Clippers are used by some fresh fruit packers to avoid 

breaking the rind where it is attached to the stem. Other packers that 

do not demand the use of clippers feel that the benefit to be derived 

from the use of clippers is offset by clipper damage to the fruit. 

Grapefruit are more easily separated from the stem and hence are usually 

merely pulled. The opposite condition and practice is true of the 

tangerine. 

The picker places the fruit in a sack, which is suspended from 

his shoulder by a strap. The picker empties the fruit into the box, a 

field crate, when his sack is full. A field crate will hold about 

ninety pounds of oranges or grapefruit. An experienced picker can 

harvest about eighty boxes of oranges or 120 boxes of grapefruit in a 

day. The field boxes are loaded on a truck and then transported to a 

processing plant, either a fresh fruit packing house, a cannery, or a 

concentrate plant. Transportation to the processing plant by bulk 

rather than box is gaining in importance in the district as another 

innovation in the handling of citrus fruit. 



CHAPTER X 

CITRUS FRUIT UTILIZATION 

The citrus fruit produced in The Ridge and Highlands today is 

marketed in an ever increasing variety of forms. The citrus production 

of the district from its inception to the 1930' s was oriented toward 

only the fresh fruit market. The fresh fruit market continued a.s the 

major interest in The Ridge and Highlands even with the introduction of 

processing, mainly single strength juices and fruit sections, in the 

thirties. Processing at that time was regarded solely as a means of 

utilizing the surplus crop and rendering greater returns to the citrus 

growers. The better fruit still entered the fresh market channels; the 

culls, fruit which was offsized or had a blemished peel, could be dis-

posed of in the processing industries~ Other processed forms of citrus 

fruits, frozen concentrated juices, pasteurized concentrated juices, 

chilled juices, fresh citrus salad, and beverage bases, have been added 

through the years. Also, several by-products, stock feeds, citrus 

molasses, citrus peel oil, ethyl alcohol, wines, marmalade, and citrus 

seed oil, can be included in the list. 

The processing of frozen concentrates, introduced in the 1950 1s, 

brought about the most significant, all encompassing changes in the 

utilization phase of the citrus industry. Frozen concentrates, first 

envisioned as simply another method in disposing of a portion of the 

increasing citrus fruit surplus, now consume a major part of the total 

citrus crop in The Ridge and Highlands. In addition, the frozen 
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concentrate industry demands and receives the bulk of the higher quality 

fruit produced in the district. The result has been a decline in the 

use of citrus fruit in the fresh form, both relatively and absolutely, 

until presently fresh fruit shipments account for less than one third 

of the total citrus production. This recent development in processing 

citrus fruits is more pronounced in the utilization of oranges than 

grapefruit. Sixty-two per cent of the oranges produced in the district 

are processed into frozen concentrate with only 20 per cent entering 

fresh fruit channels; the other 18 per cent of the orange crop is 

processed into another of the several forms. By comparison, only 15 

per cent of the grapefruit is utilized in the frozen concentrate 

industry, yet other processed forms account for 40 per cent of the 

grapefruit crop. Still, fresh grapefruit remains the major single 

market form, utilizing 45 per cent of the total production in the 

district.1 

I. REGULA.TORY AGENCIES 

There are regulatory bodies in the state of Florida which 

influence the operations of the fresh fruit packers and the citrus 

processors in The Ridge and Highlands. These agencies are the Growers 

1Florida State Department of Agriculture, Annual Agricultural 
Statistical Summary: 1958-59 Season (Jacksonville, Florida: Florida 
State Marketing Bureau, 1959), p. 45, 



Administrative and Shippers Advisory Committees, operating under the 

Federal ~la.rketing Agreement Act, and the Florida Citrus Commission, a 

state agency. 

The Growers Administrative and Shippers Advisory Committees 

each consist of eight members, growers and shippers respectively, who 
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are appointed by the United States Secretary of Agriculture. The com-

mittee is charged with the regulation of grades and sizes of fruit which 

enters interstate commerce. The objective of their inspections is to 

prevent the shipment of low grades and off-size citrus fruits through 

interstate channels. 

The Florida Citrus Commission, in operation since 1935, con-

sists of twelve grower members, five of whom must have connections with 

processors, concentrators, and shippers. The duties of the Florida 

Citrus Commission are somewhat more complex than those of the federal 

committees. Varied aspects of the citrus industry which fall under the 

regulartory supervision of the Florida Citrus Commission include the 

maturity tests and grade standards for citrus fruits, the use of arti-

ficial coloring, the use and filling of containers, the registration 

and use of labels, the tests for fruit damaged by a freeze, the tests 

during processing, and the licensing of citrus dealers. The commission 

formulates these rules and regulations; the Florida State Department of 

Agriculture enforces them. The regulartory program in its entirety 

assures the consumer of a wholesome product of uniform quality, which, 

in turn, assures the citrus industry of Florida a continuing market. In 
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addition to the promulgation of rules and regulations, the Florida Citrus 

Commission is responsible for the collection of excise taxes on citrus 

fruit grown in Florida, the conduction of an advertising campaign, and 

the conduction of the citrus research program. 2 

II. MATURITY TESTS 

One of the first steps taken in the fresh fruit packinghouse or 

in any of the several types of citrus processing plants is the fruit 

maturity test. The maturity testing of the citrus fruit is administered 

in the district by federal-state inspectors of the Citrus and Vegetable 

Inspection, Florida Department of Agriculture. The individual plant 

provides the facilities for the test. The minimum legal quality stan-

dards for the maturity of citrus fruit as set forth in the Florida 

Citrus Code are based on the following five factors: (1) the color 

. break, (2) the volume of juice, (3) the total soluble solids, (4) the 

acid content, and (5) the ratio of total soluble solids to acid content. 

Except for the color break test, which requires at least fifty fruits, 

an official sample consists of either ten oranges, five grapefruit, or 

fifteen tangerines. In practice, the processors use a larger sample, 

about one-half box per load of fru.it, because they need more exact 

information on the internal quality. 

2camp, .££!. cit., pp. l9h-195. 
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The color requirement varies seasonally and from one type of 

utilization to another. For example, from August 1 to November 15 the 

color break, the orange or yellow coloring in the rind, must be at 

least 50 per cent in all varieties of oranges except the Parson Brown, 

for both fresh fruit and cannery fruit. All varieties need only have 

a 25 per cent color break from November 16 through November 30. The 

remainder of the citrus year fruit intended for the processors is 

not required to have a color break, but fruit utilized by the fresh 

packer still must have the minimum of 25 per cent break in color. 

The amount of juice, the soluble solids, and acid are calcu-

lated from the juice test sample. Then a ratio of soluble solids to 

acid is figured. The a.mount of juice in the sample is measured and 

the figure converted into gallons per standard packed box. 3 Most mature 

oranges will yield forty-five to fifty-two pounds, or five to six 

gallons of juice per box. The minimum requirement for natural colored 

fresh and processed oranges is four and one-half gallons per box. The 

soluble solids in citrus fruits consist chiefly of the sugar (85 per 

cent) with smaller amounts of citric acid, vitamin A, vitamin C, essen-

tial oils, glucosides, and other compounds also present. These soluble 

constituents are measured with a Brix hydrometer, an instrument which 

actually measures specific gravity, yet is calibrated to read in degrees 

Brix. The amount of degrees Brix is converted into a percentage figure 

3A standard packed box contains one and three-fifths bushels 
or ninety pounds of oranges, eighty-five pounds of grapefruit. 



of total soluble solids. The mininm.m legal requirement for per cent 

total soluble solids varies from nine in the early season to eight in 
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the late season. Processed fruit must contain 8.5 per cent during the 

late season. The total acid in the juice is calculated by an alkali 

test. The minimum requirement is 0.4 per cent. The acid requirement is 

dropped after December 1 for processed fruits. The minimum requirement 

of the ratio of soluble solids to acid is eight to one for a sample with 

12 per cent soluble solids. Other ratio requirements are calculated on 

a sliding scale; a decrease of 0.1 per cent in solids requirroan increase 

of 0.05 per cent in ratio of solids to acid.4 

Today, the total amount of soluble solids in citrus fruit is 

a prime consideration in the processing market. Most concentrate plants 

buy their fruit on a pound-solids basis rather than by the box. Oranges 

of the highest possible internal quality are utilized particularly in 

the frozen concentrate industry, and a relatively high amount of soluble 

solids is a good indicator of quality. The flavor, aroma, and especially 

the yield of juice from the citrus fruit is directly proportional to the 

amount of solids. A grower producing for a concentrate plant is no longer 

concerned merely with boxes per acre, but rather juice and pounds of 

solids per acre. 

4M. J. Soule, Jr. and F. P. Lawrence, What Every Citrus Grower 
Should Know--Maturity Tests for Fresh Fruit, University of Florida, 
Agricultural Extension Service, Circular No. 191 (ii.n"J, 1959, pp. 1-18; 
M. J. Soule, Jr. and F. P. Lawrence, Testing Oranges for Processing, 
University of Florida, Agricultural Extension Service, Circular No. 184 
(n.n;J, 1958, pp. 1-8. 



III. FRESH FRUIT AND PROCESSING INDUSTRIES 

Number and Location 

The fresh fruit packing houses, the canneries, and the frozen 

concentrate plants are the major industries of citrus fruit utilization 

in The Ridge and Highlands. In Florida more than one-half of the plant 

facilities engaged in each of these pursuits are found in this central 

district of the state. Ninety-nine of the one hundred eighty-eight 

packing houses, twenty-two of the forty canneries, and sixteen of the 

twenty-five frozen concentrate plants of Florida are located in The 

Ridge and Highlands (Figure 37).5 The fresh fruit packing houses are 

still greatest in number although the majority of the citrus crop is 

processed in one form or another. 

Packing houses and processing plants have common characteristics 

in site location. The typical facility is located on a railroad siding, 

and either on a major highway or with easy proximate access to a major 

highway (Figure 38). Most plants are located on the margins of the 

towns, or at least their original location was on the periphery. In 

many cases the urban sprawl has since encompassed the plant. 

Fresh Fruit Operations 

Citrus fruit is first weighed and a sample taken for the ma-

turity test when it is brought by truck to the packing house from the 

'Florida Fruit Digest Company, The Florida Fruit and Vegetable 
Directory: 1961 Season (Jacksonville, E1orida: Julius Leitzer and A. 
Bilgore, Publishers, 1961), pp. 5-106. 
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grove (Figure 39). After the fruit is weighed the boxes are unloaded 

by hand truck; bulk fruit is unloaded into large bins. If it is early 

in the season the fruit is taken to degreening rooms, if not, the fruit 

is taken directly to the packing house conveyor line. 

The degreening process is necessary early in the season owing 

to the fact that oranges will retain their green coloring, although the 

orange color is present, yet masked by the green, until sufficent cold 

weather has occurred to bleach out the chlorophyl pigment and allow only 

the orange pigments to show. Degreening is sometimes necessary in the 

spring and summer, because ripe Valencias will regreen on the tree if 

there is a sustained period of warm, humid weather. In the degreening 

process box fruit is stacked in a room and held for twenty-four to 

seventy hours, depending upon the amount of greeness, while ethylene 

gas is introduced and circulated throughout the room by fans. Bulk fruit 

is similarly treated in bins. The ethylene gas bleaches out the green. 

The degreening process is necessary only because the market demand is 

for an orange colored orange. The green fruit is ripe, and the degreening 

has absolutely no effect on the quality of the fruit. 

The fruit once in the packing house proper is continually on 

the move as it is carried by a system of conveyor belts. The fruit is 

dumped on the conveyor belt by hand or machine; the belt carries the 

fruit onto a roller conveyor which allows the leaves and trash carried 

from the groves to drop through. It then passes through a presizer 

which separates out the culls. The culls are carried by an elevator to a 

bin for processed fruit. 
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The desirable sized fruit continues on to either a water tank 

or a roller conveyor with a series of overhead sprays. Either of these 

water units remove the loose dust, spray residue, or other accumulation 

from the rind of the fruit. The fruit moves from the wetting or soaking 

into a washer, which consists of rotating cylindrical brushes. The fruit 

is subsequently soaped, scrubbed, and rinsed as it is moved along by 

the rotating brushes. As the fruit leaves the washer, it runs through 

an eliminator, rotating cylindrical brass rolls, which removes excess 

moisture from the fruit. Grapefruit moves directly to the waxer and 

dryer, but oranges may first pass through an application of orange-red 

dye. The dying intensifies the orange color of the orange, and is used 

solely on fruit which is to be shipped to a market that desires color-

added fruit. Oranges are rinsed and run over an eliminator as they 

leave the dying unit. 

Waxing is usually done at some time after the fruit leaves the 

eliminator and before it reaches the grading tables. The most common 

practice is to apply the wax as the fruit leaves the eliminator. The 

application of wax is usually applied by overhead jet atomizers similar 

to paint sprayers. The most common wax emulsions used contain paraffin 

and carnauba waxes emulsified in water. The waxes perform two important 

functions. One, they give the fruit a polish. Two, they replace the 

natural waxes which are removed in the washing operation. The artificial 

fruit waxes serve to reduce the rate of moisture loss from the fruit, and 

in doing so help to maintain the fruit in better condition as it moves 

from the packing house finally to the consumer. 



Upon leaving the waxers the fruit enters the dryers. The most 

often used dryers consist either of roller conveyors in a tunnel, into 

which warm air is blown, or rotarJ brushes with horseha:ir bristles, 

plus overhead fans. The fri:it moves from the dryer to the polisher, 

which is constructed quite similar to the brush dryer only the fans 

are omitted. From the polisher the fruit is carried by conveyor belt 

to the grading table. Oranges which have been dyed pass through a 

machine which stamps ''color added'' on them, either between the polishing 

application and the grading table, or after the grading has been done. 

Grading is accomplished by hand usually by experienced women. 

'rhe grading is based solely on the external appearance of the fruit. 

The graders remove fruit from the line which has sustained wind, 

rnelanose, rust mite, scale, or mechanical injury. The acceptable fruit 

moves on to the sizers; the culls are placed on a cannery conveyor 

. belt which moves them to a loading bin. 

The sizers separate the fruit, according to diameter; the sizes 

being determined by the number required to fill the standard one and 

three-fifths bushel box. The diameters of oranges range from approxi-

mately two and four-sixteenths inches to three and eleven-sixteenths 

inches; the sizes range from 324 to 96. For example, it requires 200 

(size) oranges of three inch diameter to fill a standard box. 

The fruit finally moves by size to the packer. Most of the 

citrus fruit today is packed in either wirebound wooden crates which 

contain the standard one and three fifths bushels, one-half box cartons, 
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or one-half box crates. Some pre-packaging is done in small five and 

eight pound cotton mesh or polyethylene bags, and even these are placed 

in cartons for shipment. 

The boxes or cartons are sealed after the fruit is packed, and 

the packer stamps the grade and size on the box. The containers are 

then moved to a refrigerated railroad car or truck by hand truck. In 

many packing houses the fruit is precooled down to about forty degrees 

in special insulated rooms prior to shipment.6 

Processing Operations 

Canned single strength juices, canned fruit sections, and 

canned frozen concentrated juices are the most important citrus products 

of the processing industries in the district. The mid season Pineapple 

and the late season Valencia are the two preferred orange varieties in 

the canning industries owing to the fact that their juice retains the 

orange color and flavor when processed; the seedier varieties of grape-

fruit such as the Duncan are similarly preferred. The primary demand 

of the processing industries is for citrus fruit with a relatively high 

ratio of solids to acid. 

Many of the ini·t;ial steps taken in the canning of sjngle 

strength juices are similar to those of tl'E fresh fruit packing industry 

(Figure 40). The fruit is weighed, unloaded, and graded, only the 

grading in this case is done solely to remove unwholesome fruit. A 

6camp, op. cit., pp. 172-193; Enzor, loc. cit. -·--
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sample is taken to determine maturity, and the solids to acid ratio, 

information which is applied in the blending process. The fruit then is 

carried to elevated storage bins; fruit of identical brix ratio are 

stored in the same bin. An additional function of too bins is to provide 

a continuous supply of fruit for the processing operations. The fruit 

moves from the bins by conveyor through a wash and rinse unit, is graded 

again, and then runs through a sizer. It is here the similarity of the 

processing run to the fresh fruit packing operation ends. 

The fruit moves by size to a mechanical juice extractor, which 

is preset to receive fruit of a given diameter. The juice first runs 

through a screener to remove the pulp and seeds, then it is carried on 

to the blending tanks. The seeds and pulp, plus the peel from the 

extractor, are carried out of the plant and then taken to a feed pro-

cessing mill. 

In the blending tanks the juice is tested for soluble solids, 

acid, and color. If the juice is to be swee-tened the sugar is added at 

this point. After the blending is accomplished the juice is deaerated 

under vacuum to remove air incorporated during the processing. Deaeration 

insures the maximum preservation of flavor and vitamin C. The juice is 

then flash pasturized, about forty seconds, at a temperature of about 

197° F. The juice is quickly, automatically canned while hot, and the 

sealed cans are rapidly cooled to room temperature by water sprays. The 

~ans are run through an automatic labeler, then packed and sealed in a 
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carton, and moved to the warehouse for storage.? 

The initial steps taken, from the fruit unloading to the 

blending tanks, in the processing of frozen concentrates are identical 

to those of the single strength juice canning industries (Figure 40 and 

41). In the concentrating process a small portion of the juice is set 

aside, called ttcutback1t in the industry, only to be used later. Most 

of the juice moves to the evaporators. The juice is evaporated in 

vacuum at temperatures ranging from 60° F. to 80° F. until a soluble 

solids content of approximately 55 per cent is attained. Cutback juice 

is then added to the brix until the soluble solids content in the con-

centra·te is down to about 42 per cent. 

The cutback method was discovered in 1944. Concentration of 

citrus juice had been scientifically possible for some time prior to 

this discovery, yet, owing to the fact that most of the aroma and flavor 

of the fruit are lost during the operation, this product had never been 

marketed. The addition of a small portion of the cutback fresh juice 

sufficiently restores the natural flavor so that the juice concentrate, 

when reconstituted, closely resembles fresh juice.8 Some plants also 

cutback juice from the early season crop to be mixed with juice from 

the late season crop, and likewise some juice of the late season is held 

7united States Department of Agriculture, Chemistry and Tech-
nology of Citrus, Citrus Products, and Byproducts, Agriculture Handbook 
No. 98 (Washington: u. s. Government Printing Office, 1956), pp. 24-28. 

8Ibid., pp. 38-40. 
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over to be mixed with that of the following early season. This cutback 

operation is employed to assure a nniform product throughout the year.9 

The end product of the concentrate and cutback blend is finally 

slush frozen, canned and then sharp frozen in an air blast freezing 

tunnel at minus 45°F. The cans are then packaged in cartons and stored 

in a warehouse at minus 10°F.10 

Other Processing Industries 

The remainder of the citrus fruit processing industries in The 

Ridge and Highlands are minor in comparison to the primary market forms. 

However, these secondary outlets of fruit utilization represent ever 

increasing methods of product variation which have been adopted in the 

district in the effort to market the expanding citrus crop. The most 

important of these today in utilization are the canned sections of 

grapefruit. The combination of grapefruit and orange sections chilled 

in glass and marketed as citrus salad, is a most recent introduction 

which is gaining popularity in the markets. 

The production of stock feed and citrus molasses, both products 

of the same operation, is one of the major by-products industries in 

The Ridge and Highlands. The feed mill performs an important fnnction 

in disposing of the processing wastes, rind, pulp, and seeds, of the 

9statement by Jerry Mize, plant production manager of the 
Birdseye concentrate plant, Florence Villa, Florida, Personal Inter-
view. 

10united States Department of Agriculture,~• cit., PP• 41--42. 
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juice and concentrate plants, in addition to its basic perfonnance of 

producing cattle feeds. 

The production of mixed alcoholic beverages by one processing 

plant in the district represents the most recent attempt in the con-

tinuing search for product variation. The two drinks which are canned 

are: (1) the Screwdriver, a mixture of distilled citrus alcohol and 

orange juice, and (2) the Bloody Mary, citrus alcohol and tomato juice. 

Oddly enough, a special act of the state legislature was necessary to 

allow the plant to produce these products, owing to the fact that the 

plant was located in a legally dry county at the time. Even now, these 

products cannot be marketed in the county of their production. The 

marketing of these products is still in the experimental stage, and 

confined primarily to the Atlantic coast cities of Florida.11 

"IV. MARKETING 

The major markets for the citrus products oft he fresh fruit 

and processing establishments of The Ridge and Highlands are located 

in the densely populated manufacturing belt of the northeastern United 

States. The southeastern states rank second as a market region for 

citrus products of the district. Canada is the major foreign market; 

other countries are relatively minor as market outlets. Often trade 

agreements are restrictive to the flow of citrus from the district to 

foreign areas. For example, England, at present, gives Israel 

11 
Enzor, loc. cit. 
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preferential treatment in the marketing of citrus products. Western 

Europe, in general, is not a market for the major form of citrus 

processed in The Ridge and Highlands, frozen concentrate, owlng to the 

fact that the retail and wholesale establishments, as well as the 
12 

consumers are not equipped with facilities which can store this product. 

Most of the fruit products are transported to market from The 

Ridge and Highlands by either truck or rail. Water transport as a 

method of shipping Florida citrus first declined in importance as this 

interior district of the state and rail lines throughout the state 

began to develop, until today the boat is of relative minor importance. 

The importance of citrus product movement by truck., particularly fresh 

fruit became dominate beginning in 1950.13 

The type of transport facility used to move citrus fruit to 

market from The Ridge and Highlands is related to several factors. 

They include: (1) the type of facility available, (2) the type of 

sale, (3) the distance to market, and (4) the size of the market. 

Trucks are more readily available to fresh fruit shippers 

when the volume of fruit is small in the early season and very late 

season owing to the minimum weight requirements of the railroads; the 

railroads are relatively more avai.lable during the peak of the season. 

Railroads are most important in shipping fresh fruit that is 

sold at an auction market primarily owing to the fact that the auction 

12 
Ibid. 

13Florida State Department of Agriculture, cit., pp. 8-14. 
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facilities are located in the railyards of the major terminal markets 

in Baltimore, Philadelphia, New York City, Boston, Cleveland, Detroit, 

Pittsburgh, Cincinnati, Chicago, and St. Louis. However, most fresh 

fruit now is sold on an f.o.b. basis, a direct sale by the shippers to 

the buyers in the market cities. The movement of these sales can be 

either by rail or truck. 

The truck is the favored transport facility for citrus ship-

ments of eight hundred miles or under; this would include all of the 

markets of the southeastern United States. Truck and rail transport 

compete in the areas from 800 to 1200 miles; this area includes the major 

auction markets of too northeastern United States. Within this general 

market region of the northeast the size of the market is related to the 

type of transport used. In the larger cities with an equally large 

volume to handle, plus the auction markets for fresh fruit, the rail-

roads continue as the major carrier. In shipments to the smaller cities, 

where the volume of each market is small, and split deliveries are 

necessary the truck is preferred.14 

14Marvin A. Brooker and Kenneth M. Gilbraith, Factors Influ-
encin the Nethod of Transportation Used in Marketing Fresh Florida 
Citrus, University of Florida, Agricultural Experiment tations n.p.], 
1954, pp. 5-8. 



CHAPTER XI 

FUTURE PROSPECTS AND SUMMARY 

I. FUTURE PROSPECTS 

There are three possible courses The Ridge and Highlands could 

pursue in the future. The district could either continue to expand and 

retain its prominent position among world citrus areas, remain at the 

present ·level of production and decline relatively on the world scene, 

or decrease production and thereby decline absolutely. Naturally, the 

direction this citrus district will follow can be determined only in the 

final analysis of future developments in the area. However, there are 

some conflicting current developments which can provide an insight into 

the divergent courses the citrus district may follow. Factors which no 

doubt could negatively affect the citrus district include the threat of 

urban expansion into existing groves and the limited amount of virgin 

citrus land remaining in The Ridge and Highlands. On the other hand, 

the possible adaptation of citrus rootstocks to flatwoods soils and 

yield increases in existing groves are among recent experiments which 

could prove to be more positive in nature. 

Somewhat of a paradoxical dilemma confronts future attempts 

in areal expansion of groves in The Ridge and Highlands today; the 

growers are cognizant of preferred locations for plantings in relation 

to the geographic elements, yet these groveland sites are almost en-

tirely planted to citrus groves, or either occupied by some type of 
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competitive land use. Thus, very little potential citrus land remains 

in The lS.dge and Highlands proper. 

In Polk County, the leading producing county of the district, 

most new plantings during the past few years have consisted either of a 

row or two of five to t.en trees at the margins of existing groves, or of 

a plot of several trees on well-drained flat land protected by a wirrl 

machine (Figure 42). Many of the small acreages on hammock lands in 

Polk County have also been planted during the past decade. This type 

of planting activity applies to the other counties of the district with 

the possible exception of Lake County. The most extensive plantings of 

large acreages during the past few years have been in Lake Gounty. In 

1959, Lake County had approximately one million eight hundred thousand 

citrus trees that had not reached bearing age. However, much of this 

planting has been on relatively flat land in the highlands. Although 

the soils are suitable, most of these grove sites are marginal owing to 

the frost hazard., Lake, now Florida's second county in total citrus 

production, could possibly challenge the leadership of Polk County if 

the new plantings survive the test of time. 

The freeze of December, 1962, the most damaging since the 

"Big Freeze, 11 provided a somewhat extreme test for these new areas of 

planting. On the night of December 12-13, an advection freeze was 

experienced in the district with temperatures in the teens and low 

twenties. Owing to the strong winds accompanying the cold front high 

ground locations were as cold as low ground locations, and all methods 
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Figure 42. Wind Machine in Flat 
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of artificial frost protection were of little value. Fourteen million 

citrus trees were killed in .i"lorida during this freeze. The majority 

of the trees that were killed in The Ridge and Highlands were located 

on the northern and western margins of the citrus district. Thus, most 

of the trees that died were the younger trees in the newer locations. 

Despite the almost universal losses in these areas the growers of the 

district evidently plan to replant as soon as possible. In the other 

sections of the district considerable damage was sustained by the 

bearing surface of the trees, so production will be much lower for 

several years. 'l'he groves of Highlands County, southern Polk County, 

and southwestern Orange County were the only ones of the district to 

escape tree damage.l 

Orange County experienced an absolute decline in the total 

amount of production during the period from 1954 to 1959.2 This decline 

in citrus production is almost entirely the result of urban expansion 

in the Orlando area on the northeastern margin of the citrus district. 

The contiguous urbanized area of Orlando today is about ten miles north-

south and nine miles east-west at the maximum points of length and 

breadth. 

Henry F. Swanson, Orange County Agricultural Agent, concerned 

about the urban sprawl into agricultural lands, directed a population 

1 
Mike Zotti, ttAftermath of the Freeze,•• The Tampa Tribune, 

Tampa, Florida, May 26, 1963, p. lG. 

2u. S. Department of Agriculture, 1959 Census of Agriculture, 
Vol. I, Part 29 (Washington: U. S. Government Printing Office, 1960) 
p. 238. 
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project of the Orlando urbanized area to the year 1975. His findings 

indicate that approximately 25,000 acres of the present 70,000 acres 

of citrus land in Orange County will be converted to some urban land 

use by that date. In addition, the Orlando urbanized area, extending 

along the major highways, will continue into citrus land in the neigh-

boring counties of Seminole, Lake, and Osceola by the same year.3 

Lakeland in Polk County on the western margin of the citrus 

district is experiencing the same problem, only on a smaller scale. 

The loss of groveland to urban uses is largely confined to the city 

limits and environs of Lakeland. Any decline in production in the 

Lakeland area has been compensated for by increases elsewhere in the 

county. Some remnants of groves can be seen in the dooryards of sub-

divisions there. Some other cities in The Ridge and Highlands are 

experiencing the urban sprawl into groveland, but only in a very minor 

way. The loss of citrus trees is confined primarily to the oldest 

groves of the area, mostly seedling groves. 

If the present trends do continue the eastern and western 

margins of the district in the Orlando and Lakeland Highlands probably 

will further decrease in the number of citrus trees and in fruit pro-

duction, and likewise in the immediate vicinity of the smaller cities 

as well. Fortunately so far as the citrus industry is concerned, urban 

functions are the only land uses which compete with citrus fruit growing 

for space in The Ridge and Highlands. 

3stateroent by Henry F. Swanson, County Agricultural Agent of 
Orange County, Florida, Petsonal Interview. 
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The flatwoods, collectively, could prove to be the area of 

greatest potential for expansion in the citrus district. Also, an 

extension of large plantings into the flatwoods could more than compen-

sate for the decreases resulting from urban growth in the highlands for 

many years to come. However, the inherent problems of the flatwoods, 

the poor drainage and the frost hazards, must be solved or at least 

adapted to before the lowlands can become of important consequence to 

the citrus growing industry. Presently, experiments are in progress by 

the agricultural scientists of the state in an effort to develop a 

rootstock which could be utilized in the flatwoods by the citrus growing 

industry. 

Citrus trees have been grown successfully on the flatwoods in 

Hardee County, southwest of The Ridge and Highlands. The excessive 

soil water problem in Hardee is controlled by either open ditch or tile 

drainage, and minimum winter temperatures are somewhat warmer there than 

in the flatwoods to the north. Even in Hardee County the citrus plant-

ings are necessarily restricted to the higher flatwoods soils, in which 

the underlying hardpan is not near the surface. Citrus trees planted 

on lower lying soils where the hardpan is relatively close to the sur-

face usually develop well until the tap root reaches this hardpan 

layer; then the· tree declines.4 

Intensification in place, increasing yields in existing groves 

by scientific practices, is yet another method by which The Ridge and 

4statement by J.C. Hayman, County Agricultural Agent of Hardee 
County, Florida, Personal Interview. 
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Highlands can continue to increase its stature among world citrus 

districts. The growers of the district have had a rising interest in 

increasing yields in the existing groves as the best groveland has 

become more and more scarse and more expensive to purchase. 

In the past various methods of spacing trees in the grove, 

which actually involves the number of trees per acre, have been employed 

in efforts to increase yields. The allowance of space in the grove for 

the use of cultivating and spraying equipment, important in the cost of 

operation, has been a major factor limiting the maximum number of trees 

per unit of land. 

Current experiments in hedging could provide the growers with 

a method with which to increase yields per acre. Hedging was originally 

introduced, about 1950, to alleviate the problem of using heavy equip-

ment in overcrowded groves, in which citrus trees had accidentally been 

spaced too closely together. Now some growers knowingly space citrus 

trees closer together with the intention of hedging as the grove 

reaches maturity. 

The latest innovation in the effort to increase yields per 

acre is to plant trees closer together and to hedge the rows in both 

directions, making a square tree. Currently, about one half of the 

groves of The Ridge and Highlands are hedged.' As this practice 

continues to spread throughout the district, total production will, no 

doubt, continue to increase. 

'statement by R. E. Norris,County Agricultural Agent of 
Lake County, Florida, Personal Interview. 
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II. SUMMARY 

The Ridge and Highlands Citrus District of Florida has localized 

as too most intensive area of citrus fruit production in the United 

States. The production of citrus fruit annually amounts to approximately 

55 per cent of the United States total. Economic prosperity within the 

district is dominated by the citrus industry although in the state of 

Florida citrus activities rank second to tourism in total value. 

The grove landscape of the citrus district can be delineated 

in respect to several geographic phenomena. They include location in 

the karst region of central Florida: 0 (1) to the south of the 60 F. 

isotherm of January, (2) above the 100 foot contour line in elevation, 

(3) in respect to slope and cold air drainage, plus proximity to lakes 

and swamps, and (4) on the infertile, well-drained upland soils of the 

Lakeland, Eustis, Orlando, and Blanton series. In addition, the extent 

of planting, especially on the excessively well-drained soils, is the 

result of the development and use of rootstocks, particularly the rough 

lemon stock, in combination with the intensive use of mineral fertilizers. 

Other factors related to the present degree of development of The Ridge 

and Highlands include: (1) the rise in demand for citrus fruit in the 

markets of the U. s., (2) the introduction of rapid rail transport and 

later truck transport into the district, (3) the introduction of the 

canning and frozen concentrate industries, and (4) the decline in other 

citrus producing areas of too U.S. 
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The location of the citrus district is similar to that of the 

other commercial citrus areas of the world. In this respect 'l'he Ridge 

and Highlands occurs as close to tl:B major consuming regions as is 

climatically possible. However, owing to the non-periodic occurence of 

sub-freezing temperatures artificial methods of frost protection are 

occasionally necessary in order to sustain the district in its present 

location. Like}J'ise, even though the district receives fifty inches of 

rainfall in the average year, irrigation is necessary to save a crop 

during an occasional drought. 

The location of the district today is the result of a long 

evolutionary process in respect to climate and market accessibility. 

Commercial citrus production began in northeast Florida after the area 

became a U.S. territory. The commercial citrus areas of the time were 

linked to northern markets by water. Late~ in the 1880 1s, the intro-

duction of rail transport into central Florida witnessed an expansion 

into the peninsula of the citrus industry. The districts of the south, 

The Ridge and Highlands, the Tampa Bay, and the Indian River, were well 

on their way to become the major centers of citrus fruit production, when 

suddenly a series of bad freezes in the late 1890 1 s accentuated this 

trend. The districts of central Florida suffered losses, yet the 

citrus area in northeast Florida was completely destroyed. 

In a general way, the outline of The Ridge and Highlands was 

set by the turn of century. During the almost sixty-three years which 

have followed the growers of the district have been filling the suitable 
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blank spaces with citrus trees. At first, grove plantings were made 

from the empirical observations that black jack oak land was relatively 

frost free. Later, the advantages of planting in respect to slope and 

cold air drainage were scientifically realized, and thus became the 

basis for planting groves. 

Unfortunately the better grove land as far as frost protection 

is concerned is the poorest in regard to fertility. Many changes in 

production technique were necessary before high yields of good quality 

fruit were realized in the district. The major contributing measures 

which rectified this situation were: (1) the introduction and use of 

root stocks, particularly the rough lemon for oranges, and (2) the use 

of commercial mineral fertilizers. 

Mechanization is apparent today in all aspects of grove work 

in the district owing to the high costs of labor; only the harvesting 

is done by hand. The cultivation, fertilization, and spraying is 

accomplished by the use of heavy equipment. Although the prime con-

sideration of the grower is yields of fruit per acre, the trees must 

be spaced so as to allow the heavy equipment to pass between the rows. 

As a consequence the average grove in the district contains fewer trees 

than do those in other world regions such as Spain. Older groves in 

the district in which trees were spaced too closely now employ the use 

of hedging machines to make a suitable passageway for the grove equip-

ment. 
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The picking season extends from October to July; March is the 

peak month. The season witnesses a steady influx and out flow of 

migratory labor which is. needed to harvest the majority of the citrus 

crop. The regular chores of cultivating, fertilizing, and spraying 

are accomplished by a small year-round labor force. 

The small grower still reigns supreme in the district, although 

the trend is toward large holdings. The seemingly continuous landscape 

of The Ridge and Highlands is aetually divided into numerous squares and 

rectangles of five, ten, and up to twenty acres on the average, based 

upon the U.S. Rectangular Survey System. The small grower most often 

is not dependent upon the grove for his livelihood. He usually works 

at a job which may or may not be related to the citrus industry. His 

grove is either tended by a private caretaker or by a cooperative 

caretaker. Although the grower is not dependent upon the grove directly, 

often his livelihood is indirectly dependent upon the economic posture 

of the ci.trus industry in general. The growers with larger landholdings 

most often are fresh fruit or fruit processing handlers as well. 

The bulk of the citrus fruit produced in The Ridge and High-

lands is marketed in processed rather than fresh form, as in the early 

days of the state's history. Frozen concentrated juice has become the 

11Cinderella11 product of the 1950 1 s and 1960 1s just as canned single 

strength juice was in the 1940 1s. These processed products, introduced 

originally as variations through which to market the surplus fruit crop 

of the district, have finally gained s ,1ch wide, popular market acceptance 

that they have become the major interest of the citrus industry. 
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The Ridge and Highlands today faces a dilemna which simi.larly 

confronts other agricultural specialty regions of the United States. 

First, the better land, indeed even the marginal land, for citrus trees 

in the district is in production. Second, the urban sprawl threatens 

to erase some citrus groves from the district. This eradication of 

groves has already become of some consequence in the Orlando and Lake-

land metropolitan areas, and in a minor way in and near every to-..m in 

the district. Commonly, the urban spread has been into some of the better 

site locations for groves, that is, onto land with good water and air 

drainage. Fortunately, urban land use is the only type of land use 

which can economically compete with citrus growing. 

The continuance of 'l'he Ridge and Highlands as a leading world 

producer of citrus products in the future depends upon several variables. 

Increased urbanization is the only apparent factor on the negative side 

of the ledger. Either climate or disease could produce grave consequences, 

as well. New techniques and others still in the experimental stage could 

possibly offset the losses of groveland to urban use. They include: 

(1) closer planting in combination with hedging, (2) the wider use of 

wind machines in protection of cold locations, and { 3) the adaptation 

of root stocks to flatwoods soils. Together these innovations could 

produce a greater intensification in the existing groves of the district 

along with an extension onto the flatlands within and surrounding the 

district. 
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