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Seasonal (hang~s in Florida Tangelos 

By PAUl. L. HAIIIHNG, prllldpa[ p/IIl!t J1h!l,~':(//lIl/ilSl, ~1.11.1.I.Alm :n, Sm-WAY, [doiol/icai 
ISdclICI) tcc/ill'ici(lll, and PA UI. IJ, .DAVIS, chemist, Biolo~icHI 'Sciellccs llmnuh, 
Marketing UCtiCl\fllh Dh'i~ioll, Agrillu1tuml Marketing Scrville I 

Summary 

~ensollal eilnllgcs nnt! yendy Ynl'i
IttiollS fOl' till' pl'illcipnl eommel'ein.l 
nLl'ieticsof tnngclos (eilrt£s retic'ulnta 

• 

X C. p(lradisi) n.n' presented. 'J'i1I.' 
"lLricties illcludl.\d nl'e Odn.nclo, 
'I'hoI'llLoll, ~[inneolll, tlncl 8mninok, 
Ohemicnl I.'onstitucnls lWcI physicnJ 
dIlU'lLctel'istics WCI'l' dctermined nnd 
til{' dntli, (~ol'rcln.ll'<l with plLhttabilit.y 
ll'sls. 'J'hcsl.~ tests pl'oyidcd t\ bnsis 
fOL' the cstnblisluncnt of stnndnnls 
of maturity nt lmrvt>st for thesl' 
vllricties of tnngelos. Till' lest 
pl.'riod wns from Oetober to }i'ebru
ILl')' fol' t,hl' foul' emp y(~n.rs 1952-5:~ 
to 1955-56. Thc gl'ovcs WI.'I't' 
chosl'n to repI'csen\' typicnl pltLll.L
illb"S in Flol'idn. 1'111.' rootsLoeks 
included SOUl' Ol'lwgi:' (Citrus A'ul'
ltllli'ltm) , Clcopntrn tllllgerine (e, 

I Acknowledgment i~ mudc t.o Mr. J, B. 
Prevatt, Chairman of the Tangelo Mn
turitN COlUlllitt('p" lind to cOJllmittee 
IIIclIluers H.. H. Prine, Willialll Frllllklin 
Ward, and 1'('0 H, Wih;on ft)r their helpful 
suggestions and nppro\:nl of the tan~clo 
Illaturity "coele," lind to the follo\\'in!!: 
grower:; Ilnd :;hippers for ~enerou~ly pro
~'iding fruit for the inve:;ti~ation: Charle:l 
B. 13rnd:;lm\\'! H. A. Bmdwell, G, It, 
Brooks, W, C" 1)anit:!:i, S. CIlr!~Y Colley,
the late II, ,I. Edr.llll. Colin Engli;;h, Eo 
Allen HllleY!.,,!r.,: >::, Jt!lferie:l, ,I., A, 
K:IIItfmiUl, lJon 1~elllp, Lllke RegIOn 
Pucking A8sociution, J. W. Moore, A. E. 
Pickard, W. H.. Pollnl'd, C. W, RexhF. E. 
Hobcrtll, T. Ralph Rouin8on, R. S. /:jalter, 
Byrum Shockley, .Tason Smith, C, C. 
Thullberry, E. G. 1.'odd, G, F. Wllrd, and 
C. W. Worn. Staff member!! who lIH
sistc<\ in con(hwtin~ t,Il() investi~lltion:; 
were: Hel('n L. Dudnk, Burt.on 8. Floyd, 
Ernt'h!, E. Forn':;t, ,h'" Willi:un H. Hunry, 
Earl P. !\cl:itlll, U, Lp\' Ruberts, Elllily A. 
Ho;;:;, ~l. ,J, ::ioulc, ,JI:" alJ(l '1', A. \\'heaion, 

relic'lllata,) , rough It'mon (C. Lim.vn) , 
sweei; ol'l1ngc (C. sinell'~'is), Rusk 
eiLmngc (Pvncirll,~ tl"?fo/in/(L X cr. 
sinen~'is), 11.nd Swet't I0111 on (" 
Limoll), 

The Orlnndo l'cnehcd mn,turit\T 
first and Seminole. I.nst; Tborll tOIl 
H,ud ~1inneoln. were ill tCL'medi11.le. 
To insure good eil,Ling quality, 
It mlu'keLing standnrd W:lS estn.b
lished bn ving vlLI'ying requiromonts 
tbrough Lb~ senson. A nomogl:u,ph 
was (ll'viscd fOL' easy cll.lculntiou of 
minimum l1lll.rket acceptability. 
Tbis stu,udal'd pl'ovides £OL' U sliding 
sCll.le of ncceptn,bility bllsed on se11.
sonnl chn.nges in solids nnd acids 
n,nd iu tbe solids-to-acid ratio, 
Enrly senson fruit must hnve It 
mini'mum of 9 percent total solids 
ILnd It minimum mtio of solids to 
Iteid of 10 to 1. As the senson pro
grcsses tihe minimum total solids 
~'cquil'emcn t decreascs Itud the mini
mum Lolnl solids to total 11.cid mtio 
i nereases. Tho qUll.lity and qunll
tit.,Y of fruit rc11.chillg the consumer 
('ltn ensil", be controlled by adjust
11H'11 t of tbis st!' ndm'cl. 

The weight. of t,oLnl soluble solids 
inercased n,nd the woight, of totnl 
ndd decl'ensed during the llllLrketiug 
senson. These fll.ctors, together 
with the resulting solids-t.o-acid 
mtio, were closely assochtted with 
tbe palatability rn.tings. 

Ascorbic acid (vitamin C) COll
ecntr11.tioll showed no nutrked tend
CIH',Y tiO fluctiunte during the SeI1S011. 
AeLiye aeidi ty gl.'n.dunlly docl'C1'·sed 
as the tangelos ripened. 
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Both Lbo volume of juice and 
weight of Ghe fruit increased during 
matu1'l1tion and tended to level off 
or decrease slightly after pl'ime eat
ing qUltlity WI1S reached. 

Degreelling was nssoeiu,tecl with 
l1ULturation and took pltlce rapidl\
durinO" the October to FebruHl"-. ~h ,

pcl"iod, 
By the till1cLhe fruit reachcd the 

minimum stanchll'c1 of consumer ac
eepLn,bility Lhe coIor of the flesh was 
ycHow-ol'lttwe to Ol'n,lwe for Or~ - 0 b 

lando, 1l'Iiuneola, and Seminole tlln
gcios, Ilnd tannish yello,,~ for Thol'll
ton, Flesh texture of nIl varieties 
witS good Itt this time. 

Vltriation associn,Lcd with rooti
slock wns not ns pl'onmlllced ns Lhn,t 
nssoeiated with vltrl('t\". For 01'
hmdo tangelos, total solids, total 
Iwid, ulld paln,tabili t,,\· l'IlLings were 
higher ill fruit from t,rees on Cleo
pn-tl'lt rootstock thltn in fruit from 
trees OLl somo of the others, such ns 
l'oul!:h lemoll. 

Yeltl'h- vfLriatiolls ill .fl'uit, ebnl'll{'
i el'isties' "-ere nssociu,[('d with l'llin
f~lU, Fruits pl'ociu('ed during al'eln.
hvdy w('t senson "-(,I'C' hen,vy and 
bad a high VOlUlll(, of juiee; the juiee 
hfLd low total solids (uld lotltl neLd. 
During It re1n,tiveh- dn- senson the 
fruits ;"C1'O reln,tivl1I,,-11ght. fllld had 
n. low yolumc of jUlee, Howl'\'el', 
the LotnJ solids, Lotll1 !teicl, nnd 
solids-to-acid l'nt~io W{'l'(' high, 

'I'll(' OrIn,lIdo, ).[iLHll'oln, and Sem
inole tangelos resemble Lhe tan
gerine plt~'ent in mnny respect,s, 
suell ns toLaI solids ('ouLent, ascorbic 
ncid ('oncontl'n,tion, n,('th~e acidity, 
R.nd rind ('0101', The Thol'l1ton tall
gelo resembles the gl'ttpefruit parent 
in total solids content, nscol'bie add 
concentration, and color of the rind, 

Introduction 

Tangelos (Oitrll,s 1'ef:iculata. X O. 
paradi.si) are grown in Florida aud 
m!trketecl ns specialty fruits, They 
arc important items in the gift box 
trade '''hioh comprises abolit Un'ee 
million pieces, but in rccent years 

2. 

commcrciul marketing of tangelos 
on the carlot basis has become even 
more important, Within 29 years, 
1928 to 1957, nearly 400,000 tangelo 
b'ees, ellough for planting over 
5,000 l1('res, werc reported (,0 the 
Florida SLn,te. Plttnt Board inspector 
as having been moved from Florida 
utu'series to FI01'id!1 destinations 
(14).2 During the 1957-58 season, 
fLbont 250,000 pncked 4/5-busbel 
box('s of tangelos were certified by 
the Florida Inspection Service (6). 

Tn,ngelos comprise a group of 

citrus fntits which are hYbrids of 

tho tllngcl'iue, 01' mandl1.l'[n orange 

(Oitl'1lS 1'etic1Llata) , with eithm' the 

grapefruit, or nununelo (0. lJaradisi 

nnd C, gra,ndis) (21), ~rhe tangelos 

used in this investiga~ioll, however, 

were (,I'OSS(,S of 0itrus 'I'etic'ulaia X 

e. paradiNi. The name tnngelo is a 
eombination o.f thc iirst syllabIc of 
lnngel'illc nl1d the lnst three letters 
of pllmmdo. The first crosses giv
ing rise Lo Lhis gl'OlIP of fruits were 
made by ~wingle ILt Eustis, Fla" in 
1897, Other erosses were mnde bv. 
1Vebber in 1898. Another series of 
crosses by Swingle, Robinson, and 
Savage (17) cover a period from 
1908 to 1912, This plant breeding 
work wns done pl'incipnl1y at Eustis 
nnd Glen St, :MnI'Y, Fla" by scien
tists of Lbe U.S. Dcpartment of 
.Agl'ieulLure, 

In this investi<Tntioll tho fruit. 

devdopllwu (, nn(t compositioual 

elianges of Ule principal varieties of 

tltugelos were studied during 
lllnrkeliug sellsons 1952-53 to 1955
56. From the results, it has been 
possible to establish minimum ma
tnrit)~ standards by corl'elating 
physicnl menSlU'mnents Itud cbemi
enl, constituents with palatability 
l'ItLll1gs of the fruit, Practical 
standards WOI'O sot up on a sliding 
st:nle, 11'01' example, onrly in the 
senson n,minimum of 9 percent total 
solids and a minimum solids-to-acid 
ratio of 10 to 1 is required, whllefol' 
late season fruit the requirements 

2 Italie. figures in parentheses refer to 
itelUs in Literature Oited, page 25, 
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PLAT~; H. Unitt.·d Stllt.~S Department of ~\.griculture standards for determining the 
color of Tangelo rind. 



IU'(\ It minim.IUll of 81HlI'l'(\ul toLnl 
solids ltnd !l.llliuimUlll solids-Lo-n,cid 
1'1I.\io of 10,50 to l. 

This study is It pad, of It broad 
pl'ogrnnl of resCltl'ebaimed aL im

• proying uUll'kl'l cfI:ieil'n('\\ lwd ('x
pH,nciing markets for farnl produd s, 

Description of Orlando, Thornton, 
Minneola, and Seminole Tan
gelos and Their Rootstocks 

TtLllgelo V1\.1'I('·(.i('s V1\.1'y wieldy in 
tl'()e Iwd fl'uit ehILrnet,(,l'lstics, "rho 
tl'oes Itl'l\ Yigorou~, llRun,lly attnluillfr 
stu.ndlLrd o l'I111 gl' I.roe siz(', Ho\\~ 
en'l', it is mn.inly theu:uiL cIULrlWll\\'
isties (,hM intOl:l'st the grower, ship
pt'l', lwd COilSUIlll'\' , 'l'h(' ciifl'l'l't'11 l 
kinds of tn,ngdo fruits val'v eonsici
l'l'II,hly in sizt" siln,p(" eolol' of l'incl 
n,nel flesh, fln,\Tol', and clntt' of mu,t
l\l'n.ti<;'It. Wl'bhl'l' (21) points out 
LhlLt In gotllwn.l, tnnO'e!o tl'el'S PI'O
d 1I el' fruits abou t the siz(' of til(' 
eon~n~on swt'et omuge, The fruits 

•. t'Xlllblt n tendelH'v (;0 bt' sliO'htlv 
dl'tl,Wll ou t n,t, Ll~t' S(il'lll l'n~l or 
1H't"iH'Ct. Tnl1(Tl'lo fruits nrl' usunll v 
bighly eolol'NI-the Orln.nelo. MiJi
nt'oln" nnd nelllinok, briO'ht OI'It!we' 
'I'l I . 1 '" ,t::>.. IOI'llt~)Jl, ?l'lg It yellow. Thl'Y Itl'O 
t1,r~lUat.w, 1'1(:11 Iy (\t1Y?rt,d, spI'igh t.ly 
n"id, ollly slIgh Lly hI t,tl'.!' tllld very
.i \lie),. TIt(' rilld is llStltLll}: smooth OJ.' 
:;lighll~~ humpy, t.hin, COitlptl,mLivn\v 
IOORl' ttnd easily rl'lllOYltble like HlltL 
of the t!llIgl'I'iJ1P. 

'1'ht' Orln,ndo ltwO'eI 0 (formel'ly 
known n.s "Lltkl''') j~ tlw result of 
t,\t(' el'OSS, Bowen gmpl'fl'lliL >< 
Dn,llC'Y ttLJlgl'l'illl', with tlH' In,Ul'l' ns 
Lbt' po}lell pnrl'llt (.17, .18,21). 01'
lttlldo IS Olle of tht' l'tL~'hest maturillg 
lt~ l\g~'los alld l~nl'\'l'stU1g uSlItlJly be
gll!S III l'H,!'ly ~oyt:lllhl'l', However, 
pl'll~ll\ ent,H1g qun.hLy is not rClwhcd 
unlll JllllUttl'V, The fruit is n,(.t,ntc
Live, highly l'olorcd, deep Ol'lUlge to 

la oJmost tttllgel'illt' red, and hus tL thin 
~J'jlld, whieh ,~s sLightly pebbly but 

tlot. rough. .1 It('y non' n,bol! fo t.ltt' size 
of In,ngl'rinN';, 111(' n.Yl'I'HtTP dinnwtl'l' 
helng froUl 2~;6 to 37[6 iJ~ehes, 'l'he 

fruit issligh(.ly flttL n,nd (lonl.ttiIlS 10 
to 12 sel'ds (pIILtl' 1), 

'l'he 'l'hol'Jl t.OIl ttLlIgdo is believcd 
to be a I'l'sult of ('.rosses bl'twe(,ll 
.bwgerilll' n,ud gmpcfl'ui L (16, 17), 
It dntes haek to crosses mtLde by 
Swingle and Webber in 1897-98 n~t 
Eustis, Fla. Swingle, Robinson, nnd 
~nvngl' stnt.l' thn,L "Lhe originalrec
o.rds of the ?~'OltP of hybrids giving 
\'Ise to the I horn tOil {,tLlIgl'lO were 
lost., sothn,t the pollen pm'ent is l)Ot 
(~l'filli tel,)' 1~!lOwlt. As mallY of the 
sIster hyhl'le1s show l.uunistnkable 
~It~lg('riBl' chnl'netel'istics, llOwevcr, 
1t IS snIe to say that this fruit is a 
bt.llf?do with grapefruit the known 
seecL pnl'ellt" (17), 

~rl~e ~l'Ui t attnill prime cntillg 
quabty l!l JIUlulLry and February 
although ll!1.rvesting be,yins in D'e~ 
cember, The 'l'hol'lItOl~is unusual 
in Itppeal'auce ill thll,t the rind is 
soft Iwd thiek, somewhn.t wl'inlded 
lWei p<'bbly, nllcl tite color of the rind 
n,nel fll-sll is yellow oralJO'C, '1'he 
ft'uiLsrange iJ\ size from nbout 2%& 
\,0 3,)s inches nnd Itl'eflnttened Itt 
the blossom l'lld and sligh(,ly tltper
cd Itt the sLem end, Seeds rallO'e . b . b 
U1 lHUll er from 10 to 25 per fruit 
(pln,te I). . 

'l'he. ,Minneoln tangelo is the result 
of a cross in which the Bowcn grn.pe
1\'uit was pollinnted wi(,h POlll'lI 
from the Daney tlwgerine (17 21).
'I: '1le :Inur't' ren.e les pl'1m~. ettt,mg qual-I . 1 

Ity Ul JILI1U1LI'Y 11lId ] curUltr)', IL1
though hnrvestillg begins ill Dccem
her, The :Miulleoitt is pl'obnhly the 
most nttmc~ye of the t,nngelos, and 
wlH'I1 fully I'lpe the color of the rind 
is deep reddish omnge. The fruits 
m'l' llH'di um large in size nnd l'llJlge 
from 2;)& to 3~{s inches in diameter 
01' ltu'gCl', They m'e sOlllewhnt .flnt
t,l'lled u;t the hlosso111 encl, nnd thc 
s(,~'m cnd of the fruit is s~ig~ltly 
rtl.lsl'<l but, does not form It dlstmct 
nipple, The fruit contains 7 to 12 
slllnllseeds closely grouped at the 
cen ter (pln,(ie I), 

The Seminole tnugclo, liketbe 
Orltwdo tLlId ,Minueollt, is n result 
of crossesbetweell Bowen grll.pe

3 

http:issligh(.ly


fruit with pollen It'om the Dn,Iley 
tnutr(ll'ine . (17, 21), 'fho fl'uit 
l'en~hes prime en,ting qunlity in 
Febl'lULl'Y or :Mnreh, nlthough hlll'

, b' , JMumry,:1,15']'" ,ISv.estlUr(l' eglllS.1l1 
one 0 the I110S\; attrnctiyc of the 
tn.ngelo fruits, and in geucr'al ap
PClLl'ILlH'e it is more like R highly 
colored orange, Fruit sizl' Iwer
nges [rom !1 bou t 2':6 to 37\s inches 
in dialllet(\l'. 1'l1e rine! is t,hin, 
smooth, and glossy with n. tel.ldeul'Y 
j,o (\l'onse, 8eeds are numerous, 
20 or mOTe, SbO/'L, plump, and 
dosel.'T grouped at the e,m~ter JpIn,to 
I), 'rho flavor of the JUIce 1S linrt 
ILnd sprightly wbich accounts for 
the In,te .lll11.l'ketu.bility, 

TIl,ngelos Lilt"e been grown chiefly 
on sour orn,ngc. ((1-itrlls A'wrant-i'lLrn) 
I'oolsj,oek. However, because of 
Uw susct'ptibility of Sour omnge to 
I,he virus disense kisl,eza, t,his root,
stoek is losing favor, In recen t 
VCllrs there hns been flLirl v large
selL\e pln,nting of tn.nge1os on 1'00(,
sLoeks of Cleopn.tra tl111geriut' «(1, 
1'eticulata, refened to heren.fter us 
Cleopn.tm),l'ough lemon (0, L1:rnon) , 
and sweet o.l'n.nge «(1, S'inensi8) , 
Rusk Citrange (Poncirlls triJoliata 
X (1itrw; sinensis, refCITl'd to hcre
n:fLcr ns Rusk) 1'00tstock is I1lso 
used in a limited WIL\7 in Florida, 

During Lbe 5 mont.lts, Odober 
t.hrough Februtll'Y, mnrked physl.eal 
tLnd ehemien] ebn,nges OCCUl' in Lhe 
frui L. Tangelos, like ol'l1nges l1:.11d 
grapefruit, do lIOt improve in paln,t
abilitv tuter hnlTest, Sinee they 
contain pl'ltctieally 110 stareh, they 
do .not undpl'go marked ehangpsin 
composit,ion I1fl,PI' being piekedfl'om 
t.ll() t,I'PC, us do n,pples, pel1rs, 
mll,TWOS, u.nd blUw,nns, '1'110 degl'ec 
of m~turity of taugelos ll'~ t,hc t,ime 
of harvcst is Lhe most illlportl111t 
Iu.eLor det.ermiuing I heir oll,ling 
qUl11it.y, Thcy owe (,beir sweetness 
1,0 ull,turnl sugars COli taiued when 
they are picked and it can readily 
be understood that j,hey should not, 
bc hll.lTesLed u1'Ij,ilt.iH'Y aJ'c ripe, Jt, 
is rl'(~ognized t.\lIl,t oj,her IndoOr'S, 
sUl'h llS weli,thel' condi Lions, soils, [m'·, 

4 

tili zel'S, eultivu:Lion, spraying, and 
dusting, may also affect eating 
quali t,y, i?ome obs~rvatiollsl'egard
hw the etl ect of rnlllfall were made 
in'" connection witbthis inYestigl1-:A
Lion, w: 

"Materials and Methods 

SelectioncfPlots and Samples 

The varieties studied were the 

cOlllmercially importn.nt olles-OI' 

lando, Thornton, nfinneola, n,nd 

Seminole, '1'he commm'cial groves 

used for frui t slLlnpling were selected 

to represent nverage tangeloplnnt

ings in Flol'ida,'l'hey were located 

in l,he central and ridge districts on 

sllnchT soils relatively low in organic 

matt'c1', and in ,the west const 

Bradullton-TClTn Oeiadistricts, 

where the soils have a relatively 

higher organic matt,er content, In 

en,ch of these districts the tnngelos 

in the plots were on the following 

rootstocks, Six different groves of 
 i 

Orlando tangelos were on rough.! 
lcmoll, 10 on sour orange,4 on " 
Oleopll,tra, 3 on Rusk, and 1 on 
sweet lemon, Thl'ee different 
"'royes of Thornt.on tangelos were on 
;'ou",h lemon, and tIu'ee on Oleo
pll,t~n" Two different groves of 
.Minneola tangelos were on rough 
lemoll, three on sour orange; two on 
0leopl1tm, alld one on sweet orltnge. 
Three different; Seminole tangelo 
groycs WCl'e on sour orange and ono 
on Olcopatm, 

The sample groves ]'anged ;inage 
from 5 to appro).."iml1tely 25 years. 
:Most of them wCI'e miLturu but none 
were considered old for cil,rus trees, 
All the ()'roves were ill good condi
tion n,ud had j'eceived IlOrml.l.:~ ;cul
t.nrc, fertilizer, Itlld spray~leat
men ts, The trees showed .no 
cyidcllCC of deficiency disorders, 
Tbe locatioll of the plots, YILriety, 
kinds ,of rootstock, age of the trees, 1 

and the seasons of investigations_ 
n.rcgivcn in tl1ble 1.-

The licsts W('l'C St.n.l'(NI i;l}(' first; 
wnok ill Oct.ober Ilud con (,inued until 
January OJ' Febn,ary, at which time 
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l\\lILg 1.-~ J)(.,~crt]lUon o:lId /ocail'o"lt of ,~l1ldll 7'/O/S III Florida capt:merda/ 11/ct.nli'll(1s of 
laltgelos, a/Hi daicil of study oJ each ]1lot 

a 
-

• 

•
 

DIstrid f;easou or ~t.~tlS0I1S nr 
Bud plot IIl1mbt!r yt'nrs • study

Vurl"ty. klud of rootstoOk'l.t;;';~ I~ .Locutloll 

-"~ ..~~ -·--.-----1--------1-------
Orl.uuli': 

llo11~h It'IIU\1l: 
I. II AllIlJl!:n•.. I'rlltl'l1l. 1052· 53 tn 1Ulia· 5li. 
.) o OrO\'l'hllltl .. .<1n. tur':I·[o-! tn IfJr.:;. flO,3: II "..\ \'nn P(wk .... RI<1l{r. Do. 
4- 8 .<1n ... . .<ltl. __ .•• __ .... Il(•• 
fi_ 1:1 .•(lIl ... . .110 ••• _........ . Do. 
tt. . .•do.... . _!lo.........___ ••. .0<1,I. 

ROIIJ,:. m1u\~C:.. o 'l'u\'unlS"_ C'l'utrnL __ .. ~ __ ... , _., 1052-5:' to lU55-f)(j, 
S \1 '\I1",,1:u. •elO. • nil . 
II. ti Tt'l'rI\ \l'i1\~_ \\\.:;1. l·(Jn~l ... _ nil. 
lI) 7 ..do... ,(hI Ilu. 
II !J IIl'll.Il'l.lllll .. .elu. Ilu. 
12 ~" 13 AVlln .I',u·k ... 11Id~l·. Uma..M to nf.15..t>6. 
la ." •. .- ••••...•. 15 OkllhllmJlkll __ ... . Ceutl'lll .............. . .Do. 
14. . ......... . I Mount !lomer.. . .do............... 10.1)~l-'f,:t 


L5 .......... .. \l Orovclnlld .... . ..•do.. __.........._. Do. 

II) . 17 IIrndelltulI .. \I' ,,~t l''''.~l..... . ." nn. 

('l!'opnll'll! 
I. H Altulllnn1.t' Hllrllll{S <",'"11111. 11).12- [~t to 1055 -rtfl. 
IH r. .A \IUIl I'lu'k ~ ~ Hhl~,·. 1U!,,,:t--M to lU!ift."M1. 
III \I .lln•.• .dll. nu. 
~.lU IH 01:lIlnlllll'1:II._ el"I1Ll"nl~ lin, 

Hu~k: 
21 , , .... '" ~ .. _~ ..... .., . 8 'l't\\·t\l·~s. _. _<1u._ ........._... 1052·[>3 tu 10r.r,..r~1. 
22 III .11l. _._ ....... . .!lu••. __ .__••••••,. 1)0. 
23 '" ........ . 1.7 HI'U<iUlltoll ..... , ~ .. ~ .. _~_ """st callst••• __ .. ___ • Do. 

SWl~lt 1~1lIoll: 
24, ~~"~M~ ~ .. ~ ... ~\volll'nrk ....~_~ ..... _. RI!lge•... ____......... 1953-M to 195.';-56. 

'l'hornlon: 
Hnll~h 1l!l1lou: 

w25 •••_••_........ .. 12 ..Mount Homer__ ... ~ .. _ CentrnL~"'_"'____ .. _ ... "'~ lO[)2-53 tol955-5ti. 

21. _do_~ ._~ __ '~_"'_" _~ ~ ..do _____ ..._________ . 1)0• .~)IL ""'_""'__"" 

...27. " ..... _ ............ ___ ~. '!:!5 Olt!rmont ... _8_ .... ~_~_ ... _ ~ do_'" __ ~ ______.. _.... _ 19.13-54 to 1955-56. 


Cle~l\~~.~:..._•••••••_. 9 .'orest Clty____...__......tlo...._......___•• 1952-5:1 to 1955-56. 
~'9 ... ___....._...... 17 'l'IIVl1reS... __ ......_. __ .••.•<10_._•••• _........ Do. 
ao... __...........__ .11 OnIlHllsl!llHL__ .._.......<10...___.._....... 111.';3'M IIUt! 195[;-56. 


~Iilllleolu: 
Hough lemon: 

31 ............. . 8 'Pnvnres ...... _..........___ ~ .. ., ...do_____...._. ___ ' _ 1952-5:1 10 195f>..[1II. 
32 _.. ~_"" ..... "' .... .... o GroWllllld ........... .do•. ___ .... __ .... Do. 

Sour nrllu~e: 
3:1 ........... . fi 'I'erra Cela.._ ...... ~ ,.... _. \Yc:{t COll.sL__ a Do.
_____ ~__ 

34 .•••.,..... . 10 IIn\(lelllon........... . ..do........__...... 1)0. 

:t5 . l~ ._do_..... _~ __ ~ __ &~ ___ •• do __ ..... ____............. 1953-.')4+ 

Cleopatra: 
__ 

31\ ............. _•. 14 Altlllllonte Springs ... CeutmL ..__._...___•. 1952-5:1 10 195[;-56. 
:ti.. . ............ Sorr~nto_ .. " _._ . __ ,., .~_ .••do.._._._______... \95:1·54 to 1955-56. 

SWl~t!t ofnugo:
38 .. 0 ..._ •• ____ ... i IIrlldeulon......... .. 195:t-M 1Il1d 195[;-56. 

Seminole: 
Sour orange: I 

:\9................. 10 ...do.. _..................do ____ ..__._...... 1952-5:1 to 105f>..56. 

40... . ........... . I fJ'crru Ceit\ .. _~ .. ~ ..... _~._ . __do .......... ____..___ .. 1953-54 toJ955-56.
w _ 

H. ............. 8 'I'n\'urcs. __ .... _.. ~_ ... _.... _ Centrul_ ~ .. _.. ___ ,.___ .... " 1952-5:-1. 

(,lcoplltrn: 


11 GrtllId !sltllld.__...........do______••___..... .I95:1·M lIlId .19.';5-56.
42_~ ""'~_"''''~'''_''''_''' 

• •\8 o( 195:1. , APIH'u;dllmtc • 

some of t.he fnlit was showing signs trees since some of the chemical 
of senescence as indiell,ted by creas constit.lH.'l1ts vary with location of 
ing, puffiness, sepamtion of the flesh the fruit 011 the tree (11, 15). 
from the rind, drying out of seg Immediately after being picked 
ments, and dropping from the trees. the samples were taken to the U.S. 

Samples consisting of at least 125 Depal'tmen t of Agriculture Horti 
fruits were picked from each plot eulttu"al Field Station at Orlando, 
Il.t intel"vals of about 4 weeks. Fla., and placed in storage .at 32° F. 
Care was taken .t.o pi('k fruits from They were test,ed as promptly 
onlv the regulnr bloom and the thel'cafter as was feasible. 'l'he 
f!'liits were selected to be l'epl'e sampling C011 tiuued t.hrough four 
sl'lltlttiYe of various parls of the marketing seasons] 952-53 to 1955

5 

http:105f>..56


56, It l)('l'iod within which ('ollsid
cl'lLb1cnuiation ot:l:lu'l'('d ill wcu,l.hcr 
conditions and fruit qllitlity, 

EvaluatingPc:ilatability 

As poinlrd Ollt, in a 1'(I('('nl Rym
posium (1) Hfl.Yor is highly cOlllplpx 
llnd usulllly inyolvcs mo1'C tha1.1 
the 1llujor flu;\'or consliturlll·, TiI(' 
eompll'xitX of :(In,YOI' is shown h~" 
thellLet I,htt[, ILllItlysis of yolttUh' 
odorolls suhStIlJI(\l'S ill· tht, st.rlLw
Iw1'1',)' hILS let! Lo t.be it;oltl,lloll of 
lI,bout a5 slIbsLlu\(Jcs; hOWCH'l', it. is 
sHll lIOt :possib1(' to l'ceonsLituLe It 
really It'esh strawberry 'flavor, TIle 
ehlLt'net ('J'isl ic nrOmn. of ei Lnls is 
nscl'ilH'd 1.0 high-hoiling, spn,ringly 
WltIPI'-solublt, oils, l'nlik(' lil<' 
phUl(, lipids, which arc (,5\,t'J'5 of 
long-chu.in 'fn.tty ncitis, \,h('se oils 
f!J'(' mainl~' mixLlIres of I'Cll)CJlCS, 
S'li ell as d-I imolleD e, 

tlp(,t'ial ItHen lion was giYl'll to 
the (,Ilting qllitJjty oJ t.he {l'uiL, since 
LiH' tnst.(' l'ntings w<'n' to be eoUl

pnrl'Cl witb 0cJ'Inin e.\tcmicnl ('00

sti lUL'Ills, TasLe uppcld isdeLL'r
mim,d by the t,exturo ofLhe flesh, 
juicill(~ss, COlltCllts of total solids. 
and total aeid,thc mt.io of t.otn.l· 
solills (.0 {,oUl.I aeili, fJ'C'qllt'ntly 1'('

:f('J'l'l'tit,o usl,h(' solids-Lo-fl,rid ,'alio. 
and a host. oft.rn.ce COlll})OJH'11 Is 
whirh goLo make lip "flayor," 

In en.eh tusLe test. abou L 100 Lan
gc'los wcn' used, Thc fruils w('r(' 
hnlnc1 (,1'oss\\'iso, and from eli,tit 
hulf two wodge-sllllped pieel's \\YI'{' 
ell l Jm' tt'sting, ]ilu.c11 judge WIIS 
lUSLrucLcd Lo LasLe sevlll'lLi l)iccl's 
before mliug the lot. Judges did 
not. cliseuss thl'it' rnJings wiLl! en,eit 
othe!', Each jUclgp individll!111y 
apPI'H.isnd ('n.eh lot, of 1'l'llil. and 
gavp iti a numnrieal 1'1l.t.ing, and 
lhr Tal ings of nU judges W(,.I'(, 

a ,'('raged, Tast,cl's wel'e 110ti J'(' 

slrieted to any llumcricnl range 
in mt.ing insipid 01' n.gcd fruit, 
tleoring of all samples of tangelos 
wus done accol'Cling to the following 
seol't'enJ'Cl. • 

Sl'OIUJCARD POll PALA'l'AllIL!TY RATll\G O~' TAI\GELOSl 

K umericllll . 

rn;t.ing ! J nclivicl ual 


Arbitary standard Taste or flnvor of frui.t rH.nge cor- ' numerical 

rc,;polld- l'ating 
ingto de
scription 

'·ery IlckL_______ '"ery acid, rlt"', imlllaturetillvor. __ ... 20-3\l 
Acid_____________ Acid \\'ith ltbsence of rlt\\', illlllllLture 40-5\l 

flu YOI'. 
Tnrt___ _ _ _ _ _ _ _ _ _ _ Too tnrt for consumer nppro\,lll _____ ._ tlo-m) 
PlclI:mntly tnrL ___ • i\'linilllulll stngc of acceptability for 70-7n 

consumcr. 
l'lclIsnnt,!y tart to Plcasant blend of sugars and acid, with 80-100 

swcel, I \·ery good texture llncl fhn'or, 
lm;ipicl (aged). ~ • _., Ycry sweet, \I'll tery, lacking in flit \'01',I 10\\· in ncidity, nged. 

, ~l'hls scor~cufll WlIS uSed by the punel or tllste testcrs. A rntiuK or 70 wus selectcd liS thc nrbitrnry stnndnrd 
bulo\\" which the Judges \\"ould consider the rruit not Ilcccptllhlc. or not. meeting cOllsllmcr Ilpprovlll. 

Chemical Analyses 	 move seeds and p,1lp, Chemical 
fl,nalyses con tinueclt.hrough the 4. 

Juice of 25 fl'llitsfl'Om tllC snmples SNlSOUS for 21 plots, through 3 . 
mt,e.d for palatability was COlll  st'tlsons :for 13 plots, thl'ough 2 . 
posited for chemicnl nnalysis. The St'tlSOllS for' 3 plots, .auclLhrough 
juice was e.'drn.c.ted by it pressure 1 season 1'01' 5 plots, 
extractor (12) and stmined to 1'0- The analyses included clctcrmina
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• 
lions of Lo tal solids (pr.uwipally 
sugurs), totallwid (as citric), nscol'hie 
acid (vitamiJt C), and actiye aeidity 
(pH), Staitdlu'cl melhods were fol
lowed (2,4,7), 

Evaluating Physical Characters 

for NWlt snmplt' Ilf'l('r lhe lnlils 
We1'(' ltalvt,(l t1'lUllwersely, Clltssifi
cu.t.ion WitS bu.sed on t.he pexcentttge 
of tangelos in each sample thltt 
were of coarse texturc, good textUl'e, 
and oY('l'mntul'(" Fruit in which 
Uw Hside m,ll wnIls were thick 
n,ncl eonspicuousand the juiee, 

Tho Il,ppearance or "eye appeal" 
ClUJllOt be ovcrlookecl,. in geneml 
mn;rketability, eyell l.hougb'IlllU1Y 
not n.lways bl' eorrdaLecl willt t·ltslt', 
1.11 lhis, ns in otb('1' studil's 0)1 ei I I'll;; 
:fruits (8, 9, 10, 12) cOllsideru.lJh' 
atten Lion WttS giYell to Lhe measur
ing of p11ysitml ehll,raeteristies ('aeh 
lirm' nil' Il'uit WItS ntLNI for j)nln.lll,
bili ty, '.L'ht, menS1U'('lUt'li Is of L1H'Sl' 
eilaraetl'ris ties \\'1'1'(' tW('I'ngt'd to 
dt'Lprmiue Hll' eorreluJioll l)l'Lwel'lI 
l~l(' app<'!11'tUlCe unci vhysimtl lJuldi
\1('S u.nd (ht' r('sldts of dlt'lllienJ 
'analyst'S and vn.lalabilil:r l,l';;(s, 

• 
eel'Lain chll,raetel's, sueh u.s w('ight, 

volume?f juiep, .and wl'igbl of jui(~(' 
ar(' readily mcu.surecl u.nd aVE'ragod, 
Other characteristics, such itS 00101' 
u.nd texture were determilJed as 
d('seribed h('rein, 

COLOR OF 1\IND,-'l'JW (,,0101' of 
th(' rind wu.s c\t'lel'llliMd Jor Nteil 
sample by matching the fruit with 
the colors A to L of plu.te II. '1'ht' 
"u.veragelJ color for eu.eh smnple 
was u.sc(,l'tu.iucd by .assigllinO' a 
numericu.! nuue to each color, 
averaging these values, and then 
converting each lHlill('ricu.! a Y('mgt' 
to the nearest color dt'signution, 

COLon OF FLEsH,-Colol' of Ul(' 
.flesh of tangelos WitS c\('termin('cl 
by mn.t,ching the halns of .25 
trallsvez'sely cut fruitwitll the 
eolor chart.S of the :Maerz and Pn,ul 
Dictionary of Color (13), Becu.use 
the colO1' gmduations were many, 
these colors were grouped in fiye 
clu.sses: PY, pn.le ydlow; 'l'Y, tan
nish yellow; OY, orttuge yellow; 
YO, yellow orange;0, oru.nge, 
'l'ypical color for u. sam])le lot wns 
determined by the procedure giyen 
in the preyiOllS pal'ilgmph, 

CONDI1'ION OF' FLESI:I,-1'he tt'x
lure of the flesh WitS determined 

V('sit'ips not disLendod wiUt juice 
wns dt'sigllH tpd as coarse; tltu.t 
fruit in wlrit'h the vcsicle cell wuUs 
\YNt' thin /l,nd inconspicuous n,nd 
lhe juiep Y('sklps 'fully l'xpIlnded 
was dt·SlgllU.lod itS good-textured; 
and tlttll fruit in which Ute flef';h 
hn,d sepamtt,d from a PIU't 01' most 
01' the rincl,ol' w11('re t,hcre WitS a 
sl'pnm\ ion of' thc Sl'glllt'll \.8, 01' 
gl'llllui:lIiOI1 or tlITillg-oul; of Lhe 
fll'Hh, \\"flf'; (\('f;igllnt.pd ns O~(\I'mnJUt'(\, 

Results 

Vu.lu('s obtaineil for Orlando, 
Thornton, ~1.inneoln, u.nd Scminole 
tangelos by avemging original du.Lu. 
1'01' Ule plots studied u.re prcseuted 
ill tables 2, 5 to 16 .u.nd in figlll'es 
1 to 3, Vn.lues l'epresentingthe 
4-yenr averages wcm arithmetic 
IWt'mges of the Lotal plots 1'01' the 
four crop yelU's and w(,J'e weight('d 
accorcling to the l1tUuber of plots 
ObSCIyecl per yenI', Du.ta for indi
yiduu.I plots u.re presented in 
appenclL\:, table 18, Comparisons 
u.mOl1g ccrtu.in YlU'ieties and root
stocks are also presented but data 
tU'C somewhat limi ted, 

Relationship 'of Physical and 

Chemical Factors to Palatability 


Quality ·of citrus fruits affects 
prioes, sales, and the consumer's 
dN·,ision to buy 01' not to buy a 
particular product, With tIlis in 
mind, consideru.ble study Wu.s given 
to the correlation 01' results of tu.stc 
tests withchcmical .u.nalysesalld 
physicu.l chu.ru.cteristics (tu.bles 2, 
5 to 16, figs, 1 to 3), 

Pu.latability as meu.sured by taste 
[pst panels generally increased mp
idly ns fruit matured, u.nd wu.s C01'
r('latecl with incJ'eu.ses ill toLal solids 
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Four Varie';es on C/eopa'ra Roots,oclc 

'SOLIDS, ACID, AND PALATABILITY OF 
TANGELOS AT TIME OF PICKING 

Averages, 1952·56 •
W ~----------.-----------------------~r-----------~ 
1'0 TOTAL SOLIDS 

% _._ TOTAL, ACID 

2.0~~~_. J. 
~- ____ --.....-.-.-......-.....1_._._....._________._._.___~-----~.... ___ I "I 

1.0 ------'

•6 ~~~~t1f==----1------+------; 

o~----------~--------~----------~--------~
NUMER IC AL RA TlNG--r-----:P-A-L-A--T-A-.-IL-I-T-y----r---------, 

,...._a---II8°E==::~~~~~~~~~'~~~~~~~-~'=~~~~~60 
MINIMUM STANDARD 
OF ACCEPTABILITY 

40~~-------+----------~----------+---------~ 

OCT NOV. DEC. JAN. FEB. 

1-5 1-5 1-5 1-5 1-5 


PICKING PERIO.D 


u.s. DfF'-'lRTioIEHT OF "'C~ICULTURE NEG.6939-59(1) AGRICULTURAL ·MARICET,;.,IG SfRVICE 

J~l(l1:RE l.-.PnJ:ltnbility (sec scorecard p ..6), percentages of solids and acid by wl'ight 
and solids-t.o-flcid \\"t'ight :ratio of ,Orlando, Thornton, Minneola, and Seminole 
tangt'lm, on Cleopatra rootstock fit different, picking periods. (Averages, 1952-56) 

flJl(l t,otal solids to tolnl Iwid mLio last; Thornt.onand Minneola Were 
(fig. 1), eolor of ;rilld, weigh t of intermediat.e. At primo condition, 
fruit, \'OlUlll(' of jui('l' (fig. 2), and the OJ·lando and :Minneola t,angelos • 
pH yaltH';' (Jig.a). T1H' Orlnndo rated higher in palatability than 
l't'Hcht'd 1l1n(.u\"it~-firsl and fkminole Ol('. TJlOrllt.ons and Seminoles. 
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Four Vari.,i •• on t/.opa'ra llooh'oclc 

PHYSICAL CHARACTERiSTICS OF TANGELOS 

• AT TIME OF PICKING 
Averages, 1952·56 

COLORDESIGNA TlON RIND COLOR L. _II___II_II_X
L 
K 
J 
I 
H ~------------~~ 

G 

F ::::.--------- - Orlando --Minneola 

E t;~~~~~~~~~~~~~~~~--~-~T~h~o~r~n~to~n~.~-~"~-~.~s~e~m~i~nO~I~ejG~A~S 
300~--------4------~~~------~ 

200 

• 
5 0 t:::::::;:::::::;:==:::::;:::::::::::t==::::::::::::::::::~:t::=:::::::::::::::;= .. ::;::::t::::::::::::::::::::::;::::::=:::l 
~ .0F WEIGHT JUICE CONTENT •. 1 

\ 
".,......... 'x 


60 
__............_Il~----x-·__._x I ....... -'-'-r-'" .....x,.__ 


_-...----------- 'II...... 
~~-- -~~_IT-- ~ ---- ... 

50 
" 

.oCT. N.oV. DEC. JAN. FEB. 
1-5 1·5 1·5 1-5 1·5 

PICKING PERIOD 

u.~. DEPARTMENT OF AGRICUL..TURE NEG.69,O.. l9(1) AGRICULTURAL MARICETING SERVICB 

It'lGURE 2.--Weightof juice as a pcreentage of weight of fruit, volume of juice per 
fruit, weight per fruit, lind color of rind (as rated according to the standards shown 
in plate II) of Orhmdo, Thornton, Miuneola,and Scminole tangelos on Cleopatra 
rootstock at different picking periods. (Averages, 1952-56) 

• Although it; is recognized that has been found in the relat.ion of 
many factors influellce fruit quality t.he total solids to the total add 
and ac(:eptnbility to the consumer, (the total solids to the total acid 
I~ l'c.lill.ble index of acceptability ratio) of the juice. 
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four.,Var;e';es on Cleopatra Rootstoclc 

ACTIVE ACIDITY AN,D ASCORBIC ACID 

CONTENT OF JUICE OF TANGELOS 


Averages, 1952·56 •
pH 

ACTIVE ACIDITY 
4.0 - 1 

--------- : r- _---,----------X _ •..!.. x--. ._x_x_. 
3.0 

F""---- I ......_l_X_X x-x J_ll_w._II_ II- -- I 
r.:::r~'_x-'- _.- - Orlando - Minneola 


--- Thc>rnlon x_x_ Seminole 


I ,-MG. PER ML. ASCORBIC ACID
0.4 ~-----------______ _x_a .'!'.. _._x_._._x_x_!_._._·_I1-·:=t.- IlC 11. .__ 

~~ 
I l 

0.2 
1 

I0 

OCT. NOV. DEC. JAN. FEB. 

1·5 1-5 1-5 1-5 1-5 


PICKING PERIOD 

u.s, DEPARTMENT CF AGRIC\JLTURE NEG. 69'1-59(1) AGRICULTURAl. MARKETING SF.RVICE 

FlG(lR~) 3.-\Y('ighl of ascorbic acid pOl' milliliter and !\Ctive !1cidity of juice of Orlando, 
'l'hom{on, Minllcoltt, and 8C'minole tnngclos on Cleopatra rootstock at different 
picking pcriods. (A,'crtlgl's, 1952-56) • 

TABIIl,} 2.-Palatability ralil/gg: Seasonal changes in tangelos, by va:riety and 
by killd (~f /'o()t,~lo('k, 1952-56 

Vuriety and kind of ruot,itocl; 

Orlando:
Rough lemoll _________________ 
Sour orange __________________
Oleopatm____________________
Rnsk _____________ . __________ 

'Thornton:
Rough lemon _________________ 
Cleopatrn ____________________ 

Minneola:Hough lemon _________________ 
Sour orauge __________________ 
Cleop:ttm____________________ 
Bweet orange ________________ 

Seminole:SOllr orange __________________ 
Cleopatrit ____________________ 

Averttge palatability ratings of fruit 

harvested at indicated period 1 


," 

Oct. 1-5 Kov.1-5 Dec. 1-5 Jan. 1-5 Feb. 1-5 

54 71 82 86 80 
5:3 71 8a 89 87 
53 73 85 89 88 
54 72 85 88 84 

40 60 72 77 79 
44 62 75 82 83 

40 6] 77 85 86 
44 65 80 87 80 ",
:17 57 n 85 88 
45 66 82 87 92 

41 58 68 76 80 
37 57 69 78 84 '.

, 1 

I AYcmg" of rutlngs giYcn by about 35 tasters using the scorecard shown 011 p. O. !. 

, 

, , 
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Komogmphs similal' to those imum lollt! solids to tolal acid ratio 
prllviollsly maele for Temple oranges for prnctical stnndards (Il.ppendh:
(to), tnngel'ines (9), nnd gl'ttpdrui~ table 19). 
(8), showing the relation 01 COII 'l'hese standnrds were enacted by 
sumer approval to totru: Jolids and the Legislature of the State of 
total acid were constructed for each ]!'lorida in 1957 nt the request of 
variety of tangelo. '1'hese were oh the citrus industry (5). Should 
Lained by connecting lines between tht' consumer demnnd sweeter fruit, 

values for totnl solids and total acid the stnndnrdscould he easily nd

fol' each of thc samples which l'Utcd justed by all incr('llse in ratio re

7001' mol'l' in tIlt' toste tests. From quirements, or nn increase in mini

the nomographs thus dmwl1,bnse mum solids, or both.. Conversely,

lines of minimum acccptnbility WCI'l' in order lo allow mOl'e Lart fruit to 

t'stablished. The composite llomo be shipped, the l'ntio requirements 

gt'aph for Orlnndo, 'L'hol'llton, :Min could 1)(' eleCt'eased, the minimum 

neoln, and 1:)eminole tangelos is solids req uir(lmell t decreased, or 

shown in figure 4. FI'om this basie both. 

informtLtion, it was possible to spt 'rable 3 shows the l'olationship 

forth in lltbuhtr fOl'lll till' p('rcent Iwtwl'l'n total solids, LoLal acid, 

minimum tolnl solids nnd Lhe min- solids-lo-ncid m.Lio, Itnd palatability 

TOTAL SOLIDS (%)----------------TOTAL ACID (~ ) 

• 
13 0.7 

12 0.8 

0.9A 

8 

7 

6 L----------~--------_......J1.4 
U.. S. DEPARTMe,...r OF AGQICULTURE NEG. 6941-5901 AGRICULTURAL .. ,ARKE'TfNG SERVICE 

• 

FWUHE ·I.-Base line uf a cumponile lIolllol-(raph shuwing' the relation of total solid::; 


aud lolal acid in 308 :;ampl('s of OrJando, Thornton, Minncola, and StJlninole tan

l-(c1l):; rakd a:; I11t~l:ting cunsumer approval accurding to ta::;te test.s. U::;ing 

thit; information, 5 piuking period:; for :\cccpLabl() fruit wcre establislwd, August 1 

through October 31, November 1 through November 15, November 16 through 

November 30. December 1 through January 31, and February 1 through JUly 31. 

Sec tabl(' 19, Appendix. 


f,in(' A, ('ntirely abo\'(' the blt.9C line, is rcprcscntativc of fruit mceting consumer 
apjn·o\·al. Line H, crossing the bl11;(, lint', is reprcsentative of fruit not meeting con
,,\l1n('r nppro\·ul. 

11 
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II 

'l'AULE 3.-(.'oUtpositio'/L oj 398 samples of Or[(tncio, l'lwI'nton, l\lin'lleola, 
and Sem'inole t(£n!lelos 'raled <laccepiclhle" ,in tao8te tests by scoring 70 or 
(tbove 

Total l;olids 'rotulacid I Solids to acid Palatllbility Sumples
(perccnt) (pcrcent) ratio ruting , 

:.' • 
7.90 to 7.98 _______ 
8.0:1 to 8.97 _______ 
9.17 to 9JI8. ______ 
10.00 to 10.08 _____ 
11.00 to n.!)o. __ ._ 
12.00 to 1.2.88. __ .. 
la.21 to 13.88 _____ 

O.4l Lo 0.55•• __ • 14.:16 to 19.:12__ • 70 to 7!L.•. ____ a 
0.42 to 0.8L. ___ 71 1;084_•• ____ •10.89 to 2l.0L." 27 
OAt to l.OIL_, ..• S.61i to 2:1.49____ 70 to 81-. ____ ._ 80 
0.4:1 to 1.2:!._ • __ S.:lS to 25.05____ 70 to 90 _,.. __ • _ • 148o.as to 1.42_____ 7.80 to 29.2!L___ 71 to 9:\.. _. _. __ 100 
0.110 to l.:~ L_.. _ 0.21 to 20.95____ 75 to !)4._ •• ____ at 
0.81 to 1.04.._. __ 12.70 to 16.4:1___ 84 to O:L •• ____ 

of the 398 sltmpies mlcd us aeel'pL
nole and used in eO!lstnwt.ion of Lhe 
nomogmph. From this it, ClUJ 1)(' 
seen thll,t oVt'r (i0 percelll of the 
fl'uit hnd tolnl solidsl'ltllging from 
to.OO to ] 1.99 pt~l'eent, lolul add 
from O.:~8 t.o 1.42 pcreent., nnd 
ratios from 7.80 to 29.29. Over 80 
pt'rccllt of Uti.' smnples hlld lolnl 
solids lwt,wl'l'1I 9.17 Itnd 11.99 per
(~ent wilh tilt' SI1l11(, .mngcs ItS nboye 
for t.otltl aeid nnc! mtios. 

Of n. tolltl of 585 samples tested, 
187 samples fnih~d to pass the test 
for COIISlIll1el' nPPl'o\'lI.i. The dlttn, 
for tlii.'s(' snJl1ples ItI'C gi\'(~n in tltble 
4.. Low pn.ln,tnbility n1.lings wcre 
tlsunl\YlIssociated with low lotnl 
solids '('ontent, high lotnl ndd 1.'011

lent, lI,nd, in sOllie cast's, lllck of 
j uieincss Ilnd coltl'se texLut'e of thc 
Ilt·slt. 

Total S.olids, Total Acid, and Solids
to~Acid Ratios 

'rhe bnllllH'(, between tolnl solids! 
which are p('incipnl\y sugn.rs in 

mnlUl'i.' fl'llit, Itnd lOLl\1 acid, is 
closel." I'chtled 1.0 pnlatl\bility. As 
with lnngCl'incs (9), the Orlando, 
1\ linlleoll1, Itnd Seminole tl\ngelos 
increllsed ill totl\l solids rapidly 
Itnd rct\chcd high levels of totn.l 
solids. Tho1'1\ ton tl\ngelos reselll
ol('d gmpcfl'uit. (8), in thl\t they 
incl'l'Ilsed slowly in totnl solids 
conlent. f!'Olll nn'lwCl'nge of Itbout 9 
Jll'('C(,ll I In Oct.ober to I\bout 10.5 
Jll'l'een\. in Fobnmry (tnbl(' 5, fig. 1). i 

At till,' level of minimum nccept- 1. 
ability Llit' total solids wero 9.8e
pel'ceil\' for' 01'll\ndo and Thornton ' 
tnngclos, 11.0 percent for wfinue
ollls, ItIIt! 11.2 pcrcent for Seminoles. 
Orlando, Thol'lllon, und ~Iinneoht 
tnngclos grown on Olt!opatrll. root
stock wem consistently higher in 
total solids than when grown on 
rough lemon root.stock. 

Total acid decrensed during the 
senson, Lhis decrease being In,i1'ly 
mpid up to mn.tm·ity! nnd very 
slo\\' thereafter (tnhlo 6, fig. I). 

TAB1,E 4.--:Com.po,'litio1L of 187 smn:pies of Or(ando! Thornton, Mi?meola, 
c£ncl 8emmoll' tnnwlos raiNt It'1l1l(UCel)tabic" '/,'/1. ta.~te. te.sf.,; by 8C()nng less 
t/wn 70 

Tolal solids 
(percent) 

7.40 to. 7 .!l8_ .... __ , 
8.09 to 8.97 __ ., ..... 
9.03 to. 9.98, -... 
10.02 to 10.87 

~ 

11.12 to 11.27
12.20____ ... _•. 

TotlllllCid 
(percent) 

1.54_____0.65 to 
0.41 to 2.:18.____ 
0.8\ to.2.4L____ 
0.115 tl) 2.2:1 ..... , 

to 1.56___ ....1.111.15____ .. " 

Solids to acid 
ratio 

5.14 to 11.65.___ 
:l.6a to 20.58.___ 
:1.82 to 12.25____ 
4.78 to 10.55____ 
7.W to 10.15.___
1O.6L ____ . ____ 

PalataUilit.y ISalllple;; 
rating 

:J4 to. 67 ________ 827 to 68 ________ (;4
27 to 69. ___ • ___ 8 
:12 to 67.. ... "' .. ,.. ... 22 
tili to 1)\)_ 4
i68_____ .. _ , .... _.. _ .I 

12 



TAIH,E 5. - ·l'otal solid8: S('a.~onal c/tnn[If!8 in Inn[Jf!los by Nt,I'lI"!! and by 
kind (if "(lol,~tock, 1902-56 

• AvcrI\gc tutnl s01idH of fruit harvested at 
illdicilted period 

Yllriet)' nno kind of rooti'ltoek 

Oct. Hilxo\'. I iii , nee. I 'lil~:J Feh. I .~ 
t- IJ 

Orlando: I'({. ! p,./. j I'd. I'r/. I'c/.fROlI!lh 1('1lI01I _________________ S. 45 0.23 ; n.72 I LO. 14 1,0.03
SOUl' Orllll!(l' __________ • _______ n. 211 t 10. (1) i 10.73 I I L. 32 I L 7nCleopatr:L _____ • _____________ H. 00 1 U. 81 10. so II. 70 12. 00UII,;k _____ 

.... - ~, ... -"" ... ~-,..- .. -... - -- H.21i H.88 10. ::)3 II. 2li II. Iii 
Thurntun:Hough Il'l\Ion _________________ 8.8·1 U. 17 11.55 II. tii 10. 118 

C~oplltrll----- ••.-----.---_-- U.30 n. 5H n. \)8 10. 50 10. 81 
,Minneola:

ROllgh lemoll. ______________._ 0. OS 1).51 10.32 10.01) I I. 33 
SOliI' \lrllll!!:" .. _._. _____ • ___ ._ !1.2li n.li!l 10. 71 II. 1.2 I I. !I!)
Cleopatrn . ____________ • ____ !l. 0·, !J.S2 I I. Iii I I. 7il 12.80 
SW('('I onlllgt' __ • ___ • _____ • ____ n.2·1 n. !II II. on I L. 41) 12.57 

Sl'minolt': 
SOliI' (mlllgl' ______ • __ • ________ n. 13 I). no LO.42 10.80 10. Iii
CIN)(llltru _______ • _" _________ n. on 10.27 ll. Oil rI. 71i 12.27 

ThpI'(' W(,I'(, eonsistpnt, vnril'ULl Orlttndo tnngl'los growu 011 Cleo
ditrlH'l'neps ill totnl Il('id eOIl ten l. PILLI'IL, SOUl' Ol'l1ltgl', ltIld Rusk root
At minimullI ILt't'l'I)lnbiliLy. Odlllldo stock hnd n. sligh tl.'Y higlwr total 
llmgelos iLVl'mgNI O.9~, ;l'hol'lllOlts add Lhu.lI thos{' gl'Own on l'ough 
O.9~, l\1illll('olu.8 1.26, nnd Semilto\cs lemon. The ctreet of l'ootstock on 
1.38 percent acid, whell all were total acid was more variable for 
gl'Own on Cleopatra rootstock :Minneoln and Seminole tangelos 
(fig. 1). (table 6). 

1'A.DLE G.-Total acid: Sensmwl changes in tangelos by 1;al'ietlland by kind 
lif-rootstock,1952-56 

AvcrIIgc totnl acid of fruit hnrvested nt 
indicated period 

Variety und kind of rOOl:;took 

Oct. 1-5!Kov. 1-5IDec. 1-5 .JI\Il.1-5 Feb. 1-5 

Orlulldo: Pc/. Pel. Pel. Pct. Pel.
Hough lemon. ________________ 1. 05 0.79 O. 66 O. 04- O. 57 
SOIlT orunge __________________ l. .23 .9L .76 .74- .73
Clcopntru- ____________ • ___ •. __ L. 1!) .92 .80 .77 .68Husk ______________________ .._ I. 18 .84- .72 .71 .67 

Thornton:
Uoui:(h lemoll. ________________ .I. 42 1. 04 .81 .73 .70
Clcopatru _______________,- ____ 1. 37 1.08 .86 .77 .74 

Minneola:
Rough lemoll _________________ 

• 
1. 85 1. 21 .00 .85 .89 

SoliI' ornnge __________________ 1.54 I. 07 .82 .74- .69Cleopatm_____ • ______________ l. n5 1. ·12 1.0t') . no . 80
Sweet orallge _. _______________ I. 77 1. L3 .87 .73 .68 

Semillole:Sour omnge. _________________ l. 81) 1. 44 1. 22 1.01 .98
Clcoplltni •• _____________ • ____ 2. 2a 1. (j(j 1. 43 1. 15 1.12 
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The I'ltlio of \n'igh t of lotll.] solids sttlgPS of dl1 velopmen!· n.ne! I'Pll1(tiIlS 
to weight of totul acid giyes an faidy constant dlll'ing Lhe 1lIlU'keL
in<ii('ntion both of mu.tul'ity u.lld lng sOllson (LltbIe 8, .fig. 3). 
eOllSUIlllll' aeceptnbility, nud is Il. Of the different vUl'icties on Oleo- • 
part of the Floridn laws, At mini pntru rootstock, 'l'homtoll tllngelos ... • 
mum mn.tlll'il.y, Ol'ln.ndo, Thol'l1lon, bnd I h(' high('sL II \'CI'ng(' nS('OI'bie 
1'linneolll, tllld 8('l\)illol(' lltllgf'los on Il('it! ('011('1'11 [.['1l.1 iOIl, n.ndl\ Ii 1111/'0111. 

( 'If'opntl'n. I'ootstoek lind high solids till' low('sL Ol'lrtndo alld S('minole 
to-neid mtios, ] 0.20, 10.50,9.90, nnd fruits wen' illl(,I'medin.\('. 
8.10, r('speet.hr('I)T. '1'11(' low mlio 'l'llt' I\s('ol'bi(' acid conecntrn.tion 
for Sl'millo\(\ wns dul' primaril," to vllried IN;S wi th I'ootsloek t.htl.l1 
LlH' high Ilcid {'Oil ll'lI t of tltis "!tridy with Yn.l'il'l~', IllthOllgh Ol'lalldo 
(llLbll' i. fig. 1). lll.ugdos on SOliI' (H·lI.lIge IUld 01l'0-

The kind of l'ooltiLock had lill\(> plllm roots! ot'k ltV(~l'llgNI sligh tiy 
dfed 011 Lh,' i:iolidtHo-H('id miio [01' hight'l" ill lli:ieul'bic uriLi Limn those 
OrllLlldo, Thol'1I LOll, or 8(,lIIillol(' 011 rough lemon or l~usk (Lable 8). 
yal'ieties. 1'lirllleola tangelos, in 
li't,bnUl,l'Y, showed wider v11.1'il1,1ioll Active Acidity 
uel'ording to l'OOI.Sl:o('l\:, wi th n low In n('Liv(1 n.cidily, (,Ill' tangelog
of 12,n olll'ollgh II'1lIo11 nnd fL high I'l'g('mbh' the tangel'inp parent (.9),
of 18.49 011 S\\'('('\ OI'l\lIgl' (lIlhll' i), l'ittlll'1' Limn thl' gl'll.pefl'llil, (8). In 

Oetob(,I', when all \Tt1l'ielies of fl'ui\. Ascorbic Acid 
fil'C illlmll.tul·c, the pH vnlues ranged 

The Ils('ol'1>ie n('id eon l(,lll of ill(' fl'om t1S low ns 2.8 ill Seminoles to 
pri nei pul val'ieties of tangPios \VIIS 3.2 in Orlnlldos. By Fcbrunl'Y, thc 
aboul equal to Lhn;t of the 1I111gel'illl' pH nLlucs hnd inm'ct1sed, l'Illlging 
plln'lIl (9), Illld slightly lower t1lH.lI from 3.3 ill Semilloles to 3.9 ill! 

thnt normally foulld in the gmpe OdiWdo tnngelos. Thus the nctive 
{mit parent (8), Th(' coneen tl'll aeidity, n, mensure of hydrogen ion 
tioll of ascOl'bie acid of the juice concentration, decreased (pH values 
l'eaehes n, mnxilllulll in the early increnscd) steadily during the de-

TABI,E i.-Ratio 	of total solids to total acid: Secuwnal chan{les in ian{lelos 
by 'variety and by kind of t'ootstock, 1952-56 

Average solidf; to tLcid ratio of fruit harvested 
at indicated period

Variety ilne! kind of rootstock 

Oct. 1-5 Ko\,. 1-5 Dec. 1-5 .Tnn. 1-51 Feb. 1-5 

Orlando:.Rough lemon _________________ 8. 05 11. 68 14. 73 15. 84 17. 60
Sour omngl' __________________ 7.48 11.09 14.12 15.30 16.15Cleoputra _________________ ! __ 7.56 .10.66 13.50 15. 19 17.65Rusk _____________________ ' __ 

7.85 11. 76 15.04 15.86 17.33 
Thornton:

Hough lemon __ • __ • __ •___ • ___ • 6.23 8.82 11. 79 13. 25 1'1. 40Cleopntm __________ . _________ 6.79 8. 88 11. (i0 13.64 14.61 
~[jllneolu : 

Rough lemon _________ • __ ._ •• _ ,J.91 7.8G 11. 4,7 12.93 12.73Sour orunge ________ • _________ H.OI. !l.OH 13.0(i 15. 03 17. 38
Cleopatrtl _____ •••• ____ •• ____ . ,I.(H (i. !l2 10.52 13.06 14. 38Sweet orange _________________ ~ ?? 

.). -~ 8.77 12.75 15. 7<! 18. 49 
Seminole:

Sour orang(' __________________ 4. 83 G. 88 8.54 10. 69 10.89Cl('op:ltrfL ___________________ 4.08 6. H) 7.73 10.23 10.9G 
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TABLE S.-Ascorbi.c acid cOllcelj{l'lLlion: SewwltaZ ('IUtnfJe,~ in tcm{jl'los by 
/I/£riely (tnd by h:·ind of I'OOI8luCh:, 1!J52-5U 

• Ascorbic add milligmnw (mg.) p~r milliliter of 
juice of fruit IU\r\'cfitecl n,t indicated period 

Variety and kind of l'ootiltock 

Oet. t·il \:\'()\'. 1 Anne. 1-·5 .Tnn.1-5 Feb. 1·-1) 

---------------------------II---·---!----~ . 
t My. Mg. My. J..(y.Ol'lnndo: . I ;\fa. t , I 

.~tollgh I('mon.._, _____ • ________ ; 0.28 O. 2\.1 O. 28 O. 21i 0.24 
Sour Ortlngl' __ '-. ____ ... ____ -·· ! • :W · ;) I I · ao I ,)

.:W I, · ~8 
Ch'Optltl'll .... _. ___ ~ __ -_ -. --- .' • ~g · ;\0 ! · :!\) · au · -( 

H.wlk ••. -.---.- •• _----- ... ·--i • :!·l • :!O I · :w .2·1 · ~~ 
ThornLon: t 

I 
3')Rough lemon.... ______ • ___ ---I • :30 \ · au I · :~5 · aa 
"'JCleopatra..... _______ --- -- ..... --I · au i .. au I · as ali· • ~)-t

f 
i\linnuolu: 0)') .2:1l,t0ugh .11.'1110n ___•• _. __________ _ I · .2:\ .21• .2~ I 

.21 .:W!::lour orangp_. ."" -. ----- . til I .21 1.8 
""J ,i .2:1 · :,w · -( · 2liCli'QPttl.ra ... _ -, - .. - .... - ....... 


i I!l .:W .:W 1.7KWi'('( omngl' _.. 

Ri'minol,,: , \ -)- .) .2li .22Hour 01':\11/,(1' - -I .20 • _I • -I 

.31Cleopait'tl_ ... , ___ • __ - .. ------1 · aI 1 , a:l · :.~2 · :31i 
I I 

intl'l'lllC'Clia\.p n,i) to si7.(' and vohuuev('lopment of the fruil (uLbk 9, fig. 
of juiC'e. Odn,udo tiLLlgdos wen'·3). It should be bonH' in mind Lhn.t 

• 
since pH units n.re logn.ritiunie smu.llt'r lWei COll tn,incd 11 lCrwer 
vlllucs, lL clllUlge of one pH unit. I1UlOtmt of juil'e . 

The perceu tt1ge of fruit by weigh t.represents 11 tenfold change. 
thn.t 'WitS juice nnd the milliliters 
of juiep per 100 gnul1s of fmit dl'Weight of Fruit and Juice per Fruit 
el'easl'Cl very slightly tlu'oughout 

The changes in weight. of fruit the SNl.son. Vil.riety and rootstock 
closely parnHdt'd ll\e inrrtH1Se in had little. influenec on the amount 
volume of juiep pel' fruit. (fig. 2). or juice per fmit, and during the 
The llveruge weight of 1mit iu period of prime enting qun.lit.y the 
c.1·ensed until matmity wns reached. juiee avemged 1rom n.bout. 58 to 
Thornton, ~'[illueoll\.: nne! Beminol{' 61 perl'('tl t of the 1ruit (tn,bles 12, 
tn,ugelos showed greater rn,tes of l;~, .fig. 2). 
incI'el\se thl111 the Orhtndo. Root
stock had only n. very slight effect Rind Color 
on weight of fruit ns nmy be ob

Rind color wns determined byserved in the cnse of Orlnmlo l'\,ncl 
matchiug samples of 25 fruit against.Seminole tnu,yelos (tn,ble 10). 
the colorstandll,rds shown in plateDuring enI~Y stnges 01 develop
I L In October the tangelos werement the yoluml' 01 juice increllsed 
deep yellow-green in color. As thern.picUy, reaclH'd n. mn.xLIllUIl1 Whl'Il 
fruit mtl,Lured Lhe green pigmentthe fruit WllS in primp condition, 
fnded l'afjher mpidly. The rinds ofllnd decrensl'C1 slowly as the fruit 
11 innroltl" Odll,lldoJ and Seminoleremn.ined on the tl'ee. The volunw 

• 
laugelos progressed through yellowof juice per fruit, wns n.ssoeia/;l'd 
to yellow-orange and finally becamewith mrietv (tnble 11, fig. 2). 
deep red-orange in color. Of theses.Jinneoln. tn.llgelos were tbe largest 
Yl1rieties, .Minneoln had the deepest. in size and n,verng(\d about 200 
('0101'. Thomlons l'Cmained yellow milliliters of j ulee per fruit. Semi
(0 yellow-om,nge Ilt lUfl.tUrity l1ndnoll' n.nd Thomt.on tn,nge1os weI'(' 

15 

http:Thomt.on
http:Cli'QPttl.ra


TABLE 9.~Aclil)l' addU",: S(!a.~onal (~It(m{Jl'8 i'l/, la.nyelos by lIar£etll and by 
Il'ind (If 1'!wh;iock, 1953-56 

Average !lcti"" ucidity of fruit harvested at 
indicated period 

Vnriet,y !Iud kind or .rooh,tock • 
Oct, ]-51:\0," 1-5 Dec. 1-5 .Jail. 1-5 Feh.l-'-5 

(lrllll1cio: pll I 'I'll pI! 1,/1 ,/.f/
lelllon •• _. _____________ItOIl~h :l. 'l 3. 5 3. II 3.8 ,I. n 

I:)ollr OI'III1H(' ____________ .... _. 3 9. il. 3 3. 5 3 . 7 il. 8
C'\eopntrll. ___ •• ___________ • _.. !:l.2 

~ , :l. 4 3. 5 3. 7 3. !)H.lltik ______________________ ._ I
il. 3 I 3. 5 3, Ii 3. 7 3. I) 

Thorntoll:Itollgh lelllon _________________ 3. I ! 3. 3 :l. ;I :l. Ii 3. 7 
CICO(llltrIL _ • _________________ :l, I I 3.3 3. ,I 3. Ii 3. 8 

i\fillncoln: i 
H.oll~h lomoll _____________ ._._[ 2. !) 3.2 3. 5 3. Ii 3. Ii 
SOliI' orlln~p------------- _. , 3. () 3. a 3.5 ,3. 7 3. !)
C'1l'OpaLrn _. _. _________ .. _. ___ I
2. !l , a. 1 3. 3 3.5 3. Ii 
S\\'('ot ornn~('---------.--- •••. a. () 3. a 3. II 3. 7 3. 7 

Hpmillol(': 
801lr 01'1l1l~('------------.----- 2. n 3. 1 3. 2 3. :t 3. 5 
(~Ieopl\trn _______ • ___________ • 2. 8 3. () 3.1 3. 3 3. 3 

; 

TABLE 10.- H '('i{/ht clwlI.yes: Se(tBOnalcl!.anyl'8 in tnJl.yelos by mriet·y and by'. 
kind (~f 'rootNtock, 1952-56 

A vertigo weight of fruit harvested at indicated 
period 

Vnl'iety Itnd kind of root,.:;tock 

Oct. 1-5 ~o\'. ]-5 Dec. 1-5 .JI\II.]-5 Feb. 1-5 

()rlnncio: Gill. am, 0711. am. am. 
ROll~h 1('lllon~ _~~_~ ____ ~ ___ ~ __ 1.4a .175 207 2.17 21.5Sour omu!-((' __________________ .I3ti W4 .I!Jtl 201 1M(:teopa tm __ • _________________ .la7 .I Ii'! I!Hi 20ti 210
Itllsk _____ l31 t58 1!l2 lU7 207 

~----------------~ Thornton: 
Uou~h I('moll _________________ W7 21.3 21i2 28!l 285c:lt'opall'll ____________________ 15(; .20(i 255 2!Jl 2!l8 

n[illncola:
Rough lemon. _______________ • 200 25H 313 373 344.
Sour omn!W ____ .. ____________ 21.1 2(j(j 327 354 343(lleoptltm ________________ ___~ l.83 .24!l 3.1(j 385 352 
Swcpt o[1ln~('---_.-------.---- HI8 243 303 34!l 327 

S('minole:
SOllr omll~(' ____ ~ ___________ ~. 1!l2 237 287 310 328
('1t'oplltrtl __ _. ______________~. Hi3 J !l!1 2·l!l 21)4 307 

l' 




_______________ 

TABLE 11.-Volwme of j'uice: Seasonal changes intwngelos by va'riety and 
, . by k:i:nd oj rootstock, 1952-56 

• 
Average volume of juice of fruit Imrvel:lted 

at indicawd period 
Variety and kind of rootstock 

Oct. 'No\'. Dec. Jan. Feb. 
1-5 1-5 1-5 1-5 1-5 

Orlando: 	 ~\Il. ,\fl. .\fl. MI. MI.Hough lemon _________________ 83 104 122 124 114Sour orange __________________ 78 97 UG 11(; ]07Oleopatrn- ___________________ 78 9G 113 1](; 114Husk ________________________ 
74 94 112 114 1]4 

Thornton:Hough _________________~Inon \)2 120 143 151 140 
C~opRtra----.--------------- 87 117 144 155 149 

.Minneola:}lough lemon _________________ HI 150 182 20G 187Sou!' ort\nb'l.l__________________ 120 155 19.1 202 185Cleopatra. ____________ • _____ • ]04 144 182 213 189Sweet orange _________________ U2 140 182 .194 ]74, 
SelUillol(~ : 

Sour orungc _____________.-___ 110 141 lU9 179 177
Olcopatm. ___________________ !)(i 120 144 180 HiSI 

• 	 TABLE 12.-Percentage oj .trnit that is jU1:ce: Seasonal changes ,in tangelos 
by '/Iariet:!I wnd by kind oj 'rootstock, 1952-56 

A vcrage perccnt of juice of fruit harvcsted 
at indicated period 

Variety und kind of ,rootstock 

Oct. Nov. Dec. Jan. Feb. 
1-5 1-5 1-5 1-5 1-5i. 

Orlaudo: 	 Pcl. Pcl. Pcl. Pcl. Pcl.Rough [emoll _________________ 5!) 61 GI 59 55
SOUI' O\·tlllgl'. _ M 5H lil, 6t {i0 58
CINlplt\;ra. , .• ______ • __________ 58 01 {i0 50 57U,usk. _______________________ 58 {il {iJ {i0 57 

Thornton:Rough 1l'1ll011_________________ 57 58 56 54 51Cleopatra________________ - ___ 57 59 50 5G 52 
;"riuIIPOhl:Hough lmlloll _________________ 57 61 {i0 58 56

SOllr omngp •. ________________ 50 GO (i0 5!) 5G
(11('op:LtnL. _________________ • 58 GO no 58 5G 
SWl'l't orange. _.-_____________ 60 G3 5G59 58 

Somiuoll':SO\lI' orange. ___ -~____________ 50 62 G1 GO 5G
Cleopatrtl_ • __________________ 

• 	
01 62 {i0 li'l 57 

uQlIlSuO-ull--3 17 



TABI,E 13..-1\r£illiWers oj j1tice pm' 100 grams offrnit: Seasonal cAanges in 
tnngelos by 'vnriety Q,1~d by kind oj 'rootstock) 1952-56 

Miltilill'rS of juice pCI' 100 grnms of fruit 
hiLl'\'ested ILt indicated pCI'ioc!s 

Vllriety !tnd kind of rootstock 

Oct. Feb.'. No\'. I J.)N:. I Jan.1-5 I 1-5 1-5 1-5 1-5 
---~----------'I----l-"'~'''' '<-~--:t 

Orlnndo:Rough l(llllOn ________________ 
SOUl' orange ..• , _____ ._._•• ___ 
Cl(10plLtra. _ .. __ . _. _..•_______ ..RuHk •• _____________________ 

,MI. 
57 
57 
57 
56 

MI. 
5n 
59 
f)n 
59 

,\fl. 
5n 
5n 
58 
58 

M/.vi 
58 
5ti 
58 

J\£/. 
53 
5G 
54 
55 

Thornton:
Rough lcmoll. _.0 __ .. ________ . 
CI(,OPILLl'iL _____ • __________ .. - .. -

Minneola: 
l~ollgh lemolL _________ • ____ •• 
SOUl' orar.ge •• _ . _____________ . 
Cleopatra ,. __ • _____ •• _____ ... 
8W(ll't orllllg(', .. ,. ____ • _____ • __ . 

55 
55 

5t) 
57 
5(i 
57 

57 
57 

59 
5n 
58 
58 

I 
55 
57 

58 
58 
58 
(iD 

52 
51! 

50 
5i 
55 
5(j 

50 
50 

54 
54 
54 
53 

Selllinol(' : 
SOUl: ol'llnge. _______________ • 
CleopalrtL _________ • ________ 57 

59 
(i0 
t)D 

59 
58 

58 
til 

55 
55 

resl\mbl(\d the gl'll.p('fruil pn.I·PllL months O('lobt~I' thTOUgh December. 
l'nllt('l' IJlltn the tn.u~N·inl' (tn.bk 14, It hns been fOllnd by Bain (3) tiUl.t 
Hg. 2). ~ t.hc period of lllattU'ation is dis

K at urn] degnwning, nsso~in.lod tinguished by a change in rind color. 
wilh lUILt umtion of Lhe fl'ui.t, pro n.ccomplllJ.ied by deCl'ensed rates of 
grcssed Ycry rttpidly duTing 11.ll' 3 morphological, anatomical, and 

l'A'J1LE 14.-Golor of rind: 8ensonal c/tnnaes i'n ifL'ngelo8 by 'variety nne! by 
kind oj'rootstock, 1952-56 1 

A \'ernge color of rind of fruit harvested ILt 
indiclttccl period

Variety and kind of rootstock 

Oct. 1-5 Kov.1-5 Dec. 1-5 ,Jan. 1-5 Feb,1-5 

Or1nndo:
,Rough lelllon •• __ ~_____________ D F J K LSour ol'ltngc••._________________ ]) F .J K L
Clt'oplLtru._. __________________ D F K L L+Itusk________________________ • J) F J I( L 

Thornton:
Rough lemon ... _______________ D E F H JClcopatrtL ____________________ D E H I J 

:Millneollt:Rough ItmlQU __________________ C D I L L+Sour orange....________________ C E .J L+ L+Cleopntrn.. _•• _________ • ______ D E J L+ L+Sweet omnge__________________ D E J L L 
Seminole:Sour orungc ___________.________ D F J Ie LCleopatra..___________________ E G J L L 

I See pluto n. 
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physiological changes. Rootstock 
had only a slight effect on I'ind color 
(Lable 14), 

Color and Texture of Flesh 

The changes in color and te.."\:tm0 
oJ the .flesh are sho\\~n .in tables 15 
!l,nd 16. 

'l'he£lesh of the Orlando nnd 
'Minneola tnngelos wns yellow
ol'ange in October, became ornnge 
bv November !lJld .l'ellll1.ined so 
dtu'in'y the Kow~mher 1,0 February 
pel'iocl. Seminole tnnge10s ehtLngecl 
from orn.nge-yellow to yellow-ol'n,nge 
1.0 omnge nt abolltminimulU mn
t urily. Thornton lt1.11gelos retnined 
it llumish-yellow color HIl'ou~hout 
lh(' hlu'vesting senson.. The (litl'(,l'
cut rootstocks had uo apptU'cllt 
ctr('et ou color 01' t,exLure of the 'flesh. 

Ju October the .:lesh textmc of 
Orlando, Thorn ton, .Minneola, and 
Seminole tangelos wus clnssified ns 
"(,OIU'se." As each Ytu'iely Teached 
(ht' stnge of COUSlUuer ncceptability, 
tbe textme beeame "good." 

Influence of Kind of Rootstock on Fruit 
Quality 

Sligh t d ifIcrences in lotal solids, 
lotnl acid, nscorbic acid, and pnln
ll1.bilitv were nssoelatod witb kind 
of rootstock (tables 2, 5, 6, 8). 
There wns ven~ little difl'erence in 
\\'ei~hl of iru.ii,rind color, nctiye 
ll('iclity, or color or coucLitioll of 
flesh 11.Uributn,bl(' to kind of root
stock (lt1.bles 9, 10, 14, 15, 16). 

The etl'ect of rootst.ock on imit 
ehlLl'neleristics 01 young Orlaudo 
Yllriety trees .is shown in datn 
presC1~ted in tnhle 1i.. These trees 
wtwe 5 yelLl'S of age !lnd were grown 
under similRr cuitmal conditions. 
Fl'tlit from trees on Cleopn,tra root
stock hnd siguificantly higher totnl 
solids, tOtlU ncid, and pluatability 
mtingstball fruit from trees 011 

rough lemon or sweet lemon. The 
weight of the fruit aud volume of 
juiee were not in:fluenced by kind 
of rootstock. These findings on 
young trees wel'e in genoml agree
ment with the nvel'uges of all trees. 

Yearly Variations in Chemical and 
Physical Factors 

YelLl'ly nlril1.tions in chemical 
l1.ud pbysicnl ftWlOrs are illustrated 
by u compnrisoll of Orlando tangelos 
on rough lomoll, sotu'omuge, and 
Cleopatrn 1'00tstocks (figs. 5 t.o 
7). In the Jom yenJ' pedod the 
grentest difl'ernnces were noted be
lween the 1953-54 Rnd tbe 1955-56 
{'rop ~n~nrs. Dming the 1953-54 
sensol1 the weight of fruit, volume 
of juice, and pH values were high, 
Rnd totRI solids (fig. 5), total acid 
(fig. 6), and nscorbic acid concell
tI'lltion were low. The low acid 
eon ten t resulted in a high solids-Lo
acid l'ntio endy in the senson and 
is rdlected in consumer acceptance 
of elLl'ly hRt'Vested fruit, according 
to ptuaLabilily tests for that year 
(fig. i). 011 the oLlter hnnd, in 
crop year 1955-56, the weight of 
fruit and yolume of jtlice were low, 
and total solids, total acid, and 
solids-to-acid l'I1tio were high. Pal
atnbiLity, however, wns not appre
ciably different from the 1952-53 
and }954-55 crop years, (Appen
(Lix table 18.) 

Undoubtedly vlLl'iations in yearly 
rainfall influenced these factors, 
The yelLl' 1953 wnsthe second wet
test 'since 1891 wiLh a Statewide 
nyernge of almost 15 inches above 
normal (19). The precipitation in 
1955 totaled only a little over 42 
inches and wns about 80 percent of 
twernge expectancy (20). As previ
ously pointed out, sunshine, soils, 
fertilizers, cultivation, spraying, and 
dllstiugmay also have affected these 
factors. 

19 



TABLE 15.-00l01' oj flesh: Sea.sonal changes in ta:ngelos b~l 'Va-riety and by 
k-ind oj 'I'oot,~tock I 1952-56 

Average color I of flesh of fruit harvested at 

indicated period 


Vnriety and ,kind of reotstock 


Oot.1-5 Nov. 1-5 Deo. 1-5 JUIl.1-5 Feb. 1-5 

Orllllido:
Rough .It'UlOll _________________ YO 0 0 0 0Sour erange __________________ YO 0 0 0 0Ol('opntm_ ,, __________________
Rusk ________________________ YO 0 0 0 0 

YO 0 () 0 0 
Thornten:

Rough lemen ______________ • __ TY TY TY TY TYO\(\eputm___ • ____ • ___________ PY TY TY TY TY 
Minneola:Hough lemell _________________ YO 0 0 0 0Sour erllllge __________________ YO 0 0 0 0Olceplltm. _0 _________________ YO 0 0 0 0Sw('et emnge _________________ YO 0 0 0 0 
Scminelp:Sour enlnge __________________ OY YO 0 0 0Cleopillm. __ • _____________ .-_ OY YO 0 0 0 

I YO, yellc",' omuge; 'I'Y, lllllUfsh ydlo\\'j Pl", pille yo110\\'j OY, orunge yellowj 0, orJUtge. 

TABLE 16.-To·t'llre qf flesh: Sell,sonal cha:nges 1:71, tangelos by variety and 
by ki:nd oj Toot~tock, 1952-56 

A\'('mgc conditioll of .flesh of fruit harvested 

I1t indicated peried


Vilriety and kind of reots! ock 


Oot.. 1-5 Nov, 1-5 Deo.1-5 ,lun.1-5 Feb. 1-5 

()rlllude: 
~{ough )pmel1. ________________ cellrse,! Geed ___ GeecL_ GeocL. Geod.Sour OrttllgP .• __________________ de,,, ___ .do___ , __ cle______ cle__ _ Do.Clc·oputl'll •. __ • _______ • _________ .do______ do. _____ do______ de__ _ Do.l{,usk_.--- _____________________ .do_____ .clo______ do ______ do-__ Do. 


Thornton:
Hough )(\(1)0.11 __________________ ._do___ Coarse____ clo ______ clo__ _ Do.CI('opatl'll ____ • _________________ .do______ clo ______ de_____ .do__ _ Do.
nJi llIll'ola:Hough ll'mell ___________________ .do __ • ___ clo _____.do______ do__ _ 


Sour oritngf'_« _______ ._.- ____ • __ .de.____ .do._. __ .clo___I___do __ _ 
De. 

Do. 

C'1(~OPlllru ___ ....____________ .•••clo ______ clo ______ do_____ .cle __ _ Do.Sw('et orttngp ___ - _______________ .clo_____ .do••• ___ clo ______ de__ _ De. 

SNuinolp: 


8~)ur orl'ttlge. ____________________ do ______ de______ clo_____._clo__ _ Do. 
Cll~OpH.tnl __________________ ..... clo______ clo_____ .do__ • ___ de__ _ Do. 

• 
20 



Or/unclo Variety on 3 DillerentRoofsroch. 

YEARLY V.ARIATIONSIN PALATABILITY 

• OF TA;NGELOS AT TlM.E OF PICKING 
NUMERICALRATING--r-------y-o-N-R-o-U-G-H-L-EM~O-N-.R-O-O-T-S-T-O-C-K--, 

I 

.",.,.".--•.-Jl_a_.il-a-.-j 

,.~.~. -'! ---.......
80 

\ 
MINIMUM STANDARD 

60 -----I OF ACCEPTABILITY 

._a_ 1955-56 


40 

100r---------.---------~----------.---------. 

ON .SOURORANGEROOTSTOCKI 

I _----...~--
80 I-------t--.~-~--- ,~ 

---~--- ....~ \ ....,;.-- I .MINIMUM .5TANDARD ___-I60 ""'...,'---!--------+------' OF ACCEPTABILITY
,-!...... 

;..... 
40 
100r-------r-O~N-C~L~E~O~P~.A~T~R~A~R~O~O~TS~T~O~C-K--,!r-------, 

I ~.-.-.-. 
• ~ 

80 

---~ ....-- ....~ \.,;-- I MINIMUM STANDARD60 f-.--../-.....r-'----+-------+--- Of ACCEPTABILITY ----; 

7" 
40 

OCT. NOV. DEC. JAN. F.EB. 
1-5 1-5 1-5 1-5 l-S. 

PICKING PERIOD 

c.s... DEP"'Rl~eNT Of AG~ICUL1URE NEG.6945-}9(1) AGRIcULTURAL MARKETIHG SERVICE 

l"WVltE 5.-Yearly variation;; in lI\'('rtlgc w('ight of t·olal !'oJids of Orlando 'tangelos 
at ditft'rt'nt pickin~ pt'riod~, 1\)52-53 to :l955-56: A, o.n rough lemon rootstock; 
B, Oll :jour orange rootstock; C, on Oleopatra rootstock. 

• 
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Or/anao Vari.ty on 3 .Differ.nt Rootstocks 

YEARLY VARIATION.S IN TOTAL ACID 

OF TANGELOS AI TIME OF PICKING 

% I I ON ROUGH LEMON ROO'i'STOCK-1952-53 •
, ---1953-54 
'~1954-55 
......-.-.1955-56t

1.0 '~::::~-''''iJ- .----I------+-------lI -~_..:::t..-_1---- 'I 
---~------~-___ I 

o~====::::!======:::1====-==:;:-1====·~ 
ON SOUR ORANGE ROOTSTOCK2.0 I ! 

1.0 ~Jr-~~ ~.1. _._._._._._._: 
---. .....-----__.__ I 

~ ~ -----------~ 

o~_______~;_________~________~________~ 
2.0 I ON CLEOPATRA ROOTSTOCK 

.....-. [ 
~'-,-....--,J

1 0' -~ -'-,---(_x_
. ~r---___ I '-'~I' ,- ~ 

-- ....----__ I 

1 -------------~ 

o I I I 
OCT. NOV. DEC. JAN. FEB. 

1-5 1-5 1-5 1-5 1-5 


PICKING PERIOD 


U. s. OCPART.MEl'J r CF ACR ICtll TtlR e . E_______.:::NE::G.:;'.~94:.:.'-..:.S:..:9!.:.:.tI_A:..;G.:.:.RI~CU::L::.:TU:.::":..:'L:..:":...:.A.:.:.RK:..;'..:.,.T1:..;.NG:....:..:5E:...:.".:..;VI;:.;:.JC 

FIGURE6.-Yearly var.iations in IIverage weight of -totlll acid of Orlando tangelos 
ut riitfer.clltpickillg periods, 1952-53 to 1955-56: A, On rough lemon rootstock; 
BJ on SOliI' orange rootstock; C, on Cleopatra rootstock. 

• 
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Or/anJo Variety on 3 Dillerent Rootstocks 

YEARLY VARIATIONS IN TOTAL SOLIDS 
OF TANGELOS AT TIME OF.PICKING 

C,N ROUGH LEMON .ROOTSTOCK • 
I I-1952-5312 ---1953-54 

t---......1954_55------l--------j---------' 

-- 1955-56 _..-.-.--_.-.-- I 
10 ~~::::.~~:-:·-:·:-~·-;·~-~·-i·;-;~~'::::~~~~~~::~~ 
8 

14 
ON SOUR ORANGE ROOTSTOCK 

I 
12 ... JII ......,.~x -................ 
 --_.-..-,.•..-It-......,·r ...........-

~..",..--- __ J... 
~ 1_---10 

;;..------I 
• 8 

14 

10 

8 
OCT. NOV. DEC. JAN. FEB. 
1-5 1-5 1-5 1-5 ,1-5 

PICKINGPERIO.D 

u~s. otPAR1MENT OF AGRICULTURE NEG.49AJ-59(l} AGRICULTUPAL I<AARKETIUG SERYICf-! 

Ji'JtlUltE 7.-Yt'tlrly YRdlLtiOIlS .ill uV('l'ltge palatability rating (see scorecard p.6) of 
Orlulldo tUllgl'los Ilt difft'l'('I1t picking periods, H)52-53 to 1955-56: A, On rough 
lemon rootstock; H, Oll sOllr orange rootstock; C. on Clcopatra l·ootstock. 
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TABLE 17.-Effect oj 1·00tstock on the characteristics oj jruit jrom young Orlando tangelo trees at Avon Park, Fla., 1953-561 

Palatability rating 2 Tottll ~olids Total acid Solids to llcid ratio 
Kind of 

rootstock Oct. 
1-5 

Nov. Dec. Jan. Oct. 
1-5 1-5 1-5 1-5 

------------

Nov. 
1-5 

Dec. 
1-5 

Jan. 
1-5 

Oct. 
1-5 

Nov. 
1-5 

Dec. 
1-5 

Jan. 
1-5 

Oct. 
1-5 

Nov. 
1-5 

Dec. 
1-5 

Jan. 
1-5 

Pct. Pct. Pct. Pct. Pct. Pct. Pct. Pct.Rough lemoll ___ 55 71 83 85 8.61 9.16 9. 65 10.01 1.02 0.80 0.67Cleopatra ______ O. 6~ 8.H 11. 45 14. 40 15.8955 74 87 89 9.02 9.75 10.61 11.46 1. 20 .88Sweet lemon ____ .77 .70 7.52 11.08 13.78 16.3754 70 83 83 8. 09 8. 85 9.47 9. 80 1. 02 .81 .66 .63 7.93 10. 93 14. 35 15. 56 

Weight per fruit Volume of juice per fruit Ascorbic acid per milliliter 
Kind of rootstock 

Oct. Nov. Dec. Jail. Oct. Nov. Dec. Jan. Oct. Nov. Dec. Jan.1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 

Gm. Gm. Gm. MI.Gm. MI. MI. MI. Mo.Rough lemon _____ "Vg. Mo. Mo.140 166 204 205 82 98 119Cleopatra _________ 117 0.28 0.29 O. 28 O. 26141 167 203 209 80 99 117Sweet lemon ___ . __ 120 .27 .29 .28 .29150 172 206 I 220 87 102 119 123 .26 .28 .28 .25 

1 Trees were 5 years old III 1953. 

2 Average Of ro.tlrtgs gIven by about 35 tasters uslrtg tte scorecard shown on p. 6 • 
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Appendix 

T;\R!.t; IS,-Seaso/lal dWllues ,i,l ph/lsicul c/lIlra('/eris(i('''' all/I chemical constituellts aJ 
Florida to III/etas, by I'C/ridy ami kind of Too/stack, 0 lid [ocation aJ test, pickillU elates 
1952-53 la I9liti-5fJ 

67 so! 
i:J S:l : 
72 lil' 
71 ~I 

0.30 
.2·\ 

""'3,.\ I 
3.,\ ; 
3.5 t 

g, If.! ! 
s 89 ' 
9:~J 1 
8.56 ! 

.S7 ~ 

...:~~ I' 

10,69 i 13.59 ) 
13.58 : 15.07 I 
11.9'2 ; 13.61 f 

lL45 ~ H.2i i 

i 
so 
82 
S-I 

0.2$, 0.2. 
.21 j .21 
~?~ ! .. ,2.) ,t 

._'0 I ....·.. ! 
·:i:oi"····.jo!
N! 3.• 

0..01 t It.04 
9. ,Ii' , 
0.77 . 

10.1.2 
10.53 

U.49 

'*-77 
.50
. is 

_77 
.52 
• i6 

6~ 

61 

. 'rurt' 
Acid 
Add I 

I 

0.:10 ' 
3:1 I:321 

! 

.1(...... 1;: 

K L 
J 

ti 
o 

'OOO(i' 
Good 
Ooot! 

"Oom!' '0,'':]\[ 
Ooud Good 
Gallil 

00 59 57 

61 
01 ) 

57 

I
F i;l~i' , .. j;'j;§T' 'l'TS' '''PTS 

'farL 
I' Wrt 

33.'~3 1;··.. ·:1·1; 
:!.~ 

3.3 I 3.5 

·'S.3'2·1··..S:s.~ 
5.4:1 I (1.20 
S.27 I 8.82 

I''I'R I 1"1'8 PTS 
1"1'S t ,1"1'8 , ....... 

I 

10.12 
11.13 

"":sr ··..·;65· ""':62' "'--~5ij' ·····:52 
1.21 .so .ili .82 .80
LOO .m .N .~ ._._ 

I 'rhe Illl'llll o( 50 d~termhl..ltioll$ nuute ill 2 S('t\SQn~, of i5 detcrminatlons made in 3 SCa.~OIlS. or of 100 determl' 
nat!ons lIIad,' in ~ ""ason:;. 

''l'hc !liran 0(25 dctcl1ninutlolls. 
3 ~Cl' plt\t~ U. 
'YO, y~l1ow orungl'; 0, orunge: OY, orunge ycllow.; 1" p!C:l.':lntly; l'TS, plc"-<t1ntly tllrt to sweet; OV-1'.I, 

O\"cr rnatlln'l... 
• :'leMI or dnplfl~lle dctcrm[untlom.

tJ,lg./ml. 
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TABLE lS.-Seasoual challg!!s il~ physical cJlCIrac/crisLic:s emd chemfeat COllslillUm/s of 
["loriela lelllyeios, by variety anci kiml of rooill/oek, (mel location of ICIlI, picking elales 
1952--53 10 19fio-o(i-('ontillul'd 

• 


• 


• 


Odumlo, rough lemon root$tock, PIoL 3, I Or!untlo. rOllgh !emon rootsiock, l'!o\ 4, 

C'humctcristic A\"on I'urk ,\XOII Pork 


IInll $(11S011 

------.---~-. , --'-T---"-! \ 

_______ <~::~.XO\·. I:~,~'~ Feh. ~;~i~~. JUII. l-slb'Cb.l-S 

Wl'Ight per I ICr\lIP .0111 140 166 !.'GI 205 122·1 H3 Ii!! 211 2'.18 '237 
Rind rolor " 

19S2..{>:1 
105::1·5-1 n P If 1 J D 
10.'>15.'> 
1QS5-$ 

,_ D 
1> 

g 
I,' 

~ 
J 

J 
K 

n 
D 

FI~~b t~llol'; 1 I 
1952·1\3 
195.'HH •• 
105-1·5.'> 
lUM"oo 

Oy 
YO 
YO 

o! 
o 
o 

o 
o 
o 

o 
o 
o 

o \'0
Oy 
OY 

"'0
8 

0 
.. ··0 

Fl,'sh 1~IIHll· 
tlnn " 

1052·5::1 
19.s:!.'H 
UIM·SS 
ltI~$. 

r()IIlW 
('oan'(' 
CQli['$(.~ 

Oood 
(lootl 
(lood 

• f 
Oood(loot! I' 
Oood, 

oOild Co;'.:;." 
CO.Il"l'1' .. I COllfS<' 

- (tom! 
Oood 
Good 

OuOd 

'Oood 

ov-~i 

Ju{(,,' per LOO 
gills. or Crllit 1 

:Ill 
J 1111'" per CrUlt I 

Pet 
l'nltllllblllty: I 

Arbllrnry
o;tnutiard: 

[)S., 
liO I 

; 

::1 50 

50 

01 61 

5j 

50 

'50 

, 51 

195~l·{>:1 
10:,1..:-.4 
!9;.!.J.'j 
1055- 5(; 

XUllIt"r!cal 
rllllllg:

lU52--t.:J 
105::1-.'>1 
IUM5.'> 
\05,....00 

,\ scor111~ neW '4 
to.'):....1I3 _~Ig 

'I'lIrt 
,\cld 
,\clll 

p l;lrt 
'1'lIrl > 

I' tllrt ;

i 
71 
6!l-.,
1

7i 
8-1 
8j 

,(I 
8.; 
02 

Insipid \ '\\r"
,\ehl \',\ch! , 

,. 6.~ ! 
51 
52 

InsipidI'iilrt 
'J'lIrt 

I' tllrt "1''I;S\':::::: 

73- ·""·-"76'" "'-~~--82"""·~~"·"72 
07 is 
71 Si •.... ·02 :::::::: 

111;:\··5-1 ~h: 
10.'>\-5.'> ~I~ 
11l5.'>-l>6 . ~Ig 

.ACIl\'<' 
n('!llILY: , 

1952-1\3 . p1l 
Ul;:HH IlH 
105-h'l.5 UH ' 

--3. i I3,5 
10M-lit; .• pll. 

Toililsol\ds: ! 
1952-r';L . I'rt 

7.. fi; 

3.5 

'S.OO I1115:1" ;,.( P('t 
19M-.';'; . Pel S.SO It rg I195.';-00 Pet 0..17 

'l'(!t<11 "cHi. • 
19S2·;:1 I'c~ "".sisIO.'l:HH . Pel ,us 
105-\-··5.'>. Pet 1.01 .81 
lU5.'>-$ ,Pct 1.-10 1.05 

Solids-lIe!ll 
r"lIo;

\U5!J-5:l_ 
105:1..54 10.32 
lU:H~oo 1~.7J 
105.'>-5Q 15. II 

1 'J'he m~<11l QC 50 lld~rUllllatlons llIad~ In 2 seasons Of oC 75 determinatfons made III 3 SCIISOllS. 
1 "l"h(\ nU'!lJl of 25 (Ietcrmillutions 
~ S,,,· platl' Il. 
I YO. yellow Or1Ul~C: 0, onmgc; OY, ornngo yellow; P, plC3slIntly; 1'TS. plellSllutly tnrt to sweet; OV-M. 

ov~r UUlLUn,', 
'~INIIl of dupJle"tlldclermlnntlQlls. 
• lIIg./ml. 

').1 



TABLE IS.-Seasonal. changes in physical characteristics and chemical constitue1lts of 
P1orido tallgelos, by varlely alld ki11d of too/stock, and locall'on of lest, picking dales 
195&-58/0 1955-56-Contiuucd 

Orlando, rou~h lemon rootstock, 1'lot 5, Orlando, rough lemon rootstock, Plot 6,Chnnlcteristic Avon Purk Avon Parkand senson 

-----._---------------------------- 
W~i~ht per 


fruit 1••• 0m•• 
 142 177 207 221 144 183 212.Rind c'Olor;" 

\O5~-53........................ .. 

i9.~I-M........ D a 

11154-55 ....... D ],) 

\055-56 .••••• D F 


~·Icsh Cl)IQr:' • I 

\9.~2-53 " .............. '" '.'" J 
 .... 0· · .. ·.. 0· ...... 0· """'0' ·· .... 0· ''''''0' ·....·0· ,....·0195:I-M. . •••••• 0 ': 0 I
19M-55, ••••••• 0'1 0 o ..... .. .. '" OY 0 0 0 ....... .

195.,.56 ....... O' 0 
 o • '0 .•::::... OY 0 0 0 ........


Flesh condi. 
tion;" 


1952-53 ............... . 

\05:1-5-1. ... "' •.. Coarse '''(l~i 

19M-55 •. Co"r>c Course 

lO~;,-M, Cour>u Good 


Juke IlI'r \00 

j(1II<. of fruit I 


1\[1.. 
 58 57 'iii 56 GOJul...., pl)r 

lrull l .... Pet., 57 GO GO 59 
 58 61 61 61 '561'ulnt"llllit~·: ' 

,\r\)itrary 


sUlndunl: 

1U52-5:1 " .......... . 

1953·M ... Turt i' i;;~i 

19M-55. .... Acid 'rnrt f 

1955-56 . •••• Acid 
 P tart;

NUlllcrlt~11 

nltfn~; 


195z.53 .......... 
 ..··75- ...... 84' ··• .. ·73· ·..·..00· "''''75' ""--80' """87' ......sa:gf~~L::: S~ ~. i 79 ... __......... 48 70 85 8G ........

19,';.,.56 __ . 45 71 ' 84 • 91 ••••:::.. 47 70 58 90 ""'''' 

"\~~~~~~~:~\.'::I··"·"" .......L,.

19"·h'H .. "r~,. 0.28 I 0.27 i id.'i 

19M-55••"I!!.. .25 .28[! .28 

1955-,';,;. ."Ig f .29 .30 .33 ·····:29 ::::::::: 

,\ctiw IIddlty:' I , 
19.~:l-53".\lH .1.. ..............: 
195:1-51...pU f 3 • .1 

1 
; 3.6 ! ·3:5"· .. ·.j:O· ·····.j:r ·....3:5· ...."3:ii· .. · .. aT --'''4:ii' ....·n 

19.'>I-5.L.I1I1.1 3.4 I 3'41'. 3.7 ......... "" .... 3.4 3.3 3.6 3.8 ....... .
1US5--Iili. .•pU.! 3.2 j 3.3 3.S 3.7 ....:.... 3.2 3.5 3.7 3.8 ".'_"_

Total solids"! , ! 
:~~=tI:: 1:~~1 7.~' ~ "8;Q7 'I' .'s::HI"-g:97' "'"0:37' "'"f27' .. ··ii~.j7· ....ii~30· ····O:C,2· "'iO~84 
\9;;.1-55. _ Pel S. 15 ; 0.0.1 0.40.. .. ... ......... 8.20 9.85 10.70 10. i2 
1955-.5IL.l'ct 9.9'2) 11.12 11.70 11.84 ......... 9.67 10.82 11.6\ 11.80 

TotnIMi(\;' I 

1952.5.1 .. l'ct. ""'j "'"1''' .. ···.·;7" .. •...·;3.. •..··.·8..1· '''--.'';'' ""'.'56"- ''''',';0'- ""'.'53"195:Y-S4 .l'et ,77 ~ .!iO ! .52 , 1 .,.. , 


\U54-5.'>.,PCL \.\0, .91, .0:1,................ 1.09 .89 .63 .r,s 

\05.'i-56 .. .I'ct.. 1.51.;' 1.051 .95 .S5 ......... 1.. 52 .93 .73 .67 


Soli(\~aci(\ I! 
rn\lo' ! 

1~r1tl ::::::: "'10:22 
T 

,;' "i:i.·I~~ ; ... i6~Orr "i9:oo' '--:ir7ii' '''iii~:ii" "'i~:so' "'iii:iii' "'iii:ii3' ·"20~.j5
10M·M........ 7.41 9.9.', I 14.112 r.. · .. · '. ......... 7.li2 lI.O; 16.98 15. i6 """ __ 

1055-56........ 6.36 10• .'>9' 12.381 13.93, ........ , 6.36 11.63 15.90 17.75 ...... . 


I 'rh~ mean 01 nO determinations madc.ln:2 ~ensolis or oC 75 determinations mnrlo in 3 seasons. 
• 'rh(' lTI~an or:lS !Ict~rlllillutions. 

'S~,' l)l"t~ ll, 

, YO, yl'llow (lnlllgc; 0, orange; OY, orungc yeUow; 1', pleasantly; PTS, plcusunti)- tnrt to sweet; OV-l\f, ovor 

mntun'~ 
• Ml':ltl of duplirotc determinntions • 
• l\[g.{wl. 
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TABLE IS.-Seasollal changes ·in physical !!harac/erislics and chemical cOllsliluMls of 
Florida lallge/o,~, by variely and kind of rootstock, and location of lesl, picki1lO dales 
1952-53 10 1955-G6-Colltillued 

Orll1ndo. sour orunge rootstock, Orlando. sour orange rootstock, 

Ohl1n1ctcrlstlr l~lot 7, 'l~o.vares Plot S, A pupkl1 


I1nd season 


Oct. 1-5 NO\',1-5 Dec. 1-5 Il1n.I-5 .Feb.I-5 Oct. 1-5 Nov. 1-5 Dcc. 1-5 Il1n.I-5 Fcb.1-5 

Weight per 
(rult ',.,Om 133 163 195 212 203 131 163 19-1 203 100 

l~ln(\ color: " 
1952-53, .."., • E r K "'-"k' · .... ·ri· F J L+ L+ 
1953-54 ....... n E I J 0 K L+ L 

19M-55........ .D r~ J K L D 1I L L 

\955-06 .•... D E J K D }' I K 

Fil-sh mlor: 2 I 
11152,..53 ........ ".- YO 0 0 YO 0 0 0 
1053-5-1.. •••.•• YO 0 0 0 '··..·Cr ··..'·Cr 0 0 0 0 
1\154-.i5. . ~ ..... YO 0 0 0 0 YO 0 0 0 

1055--ijll . OY 0 0 0 O"{ 0 0 0 


. FhlSh l~lIIdl:'"'' 
tion: II 

1052-53., .....,. Clood Oood Oood Oood Oood Oood Oood 
105:1-54 'oiiotr Oood Oood 000<1 .Qv":i\i .Co,;;';;" Oood Oood Clood Good 
1954-55,,, ••. Ootlrro Oood Good Oootl Oootl COtll'S<) Oood Oood Oood 
11).5.'>-50 Course Ooarse Oood Oood Coarse Coarso Oood Oood 

juke per 100 
gms.o( 
(ruit', ..MI.. 50 00 58 57 55 59 60 59 58 57 

Juice IIcr (ruit , 
l'ct. 58 62 60 59 57 60 62 6\ 61 60 

1?alutllblllty! • 
Arbilnlr~' 

'lulldunl: 
1952-53 . fJ'nrt P'l'S P'l'S P turt P'l'S P'l'S PTS 
1U:':1-/H Acid P tlIrt P'l'S PTS "-PTS" '''Tart' P tort P'l'S P'l'S PTS 
195-~...5:; Acid 'Purt 1''1'8 j~'l'S PTS Acit! P turt PTS P'l'S 
1I)5.'>-51L "\citi 'l~urt.. P'l'S PTS Acid P turt P'l'S j"rs 

NlIlII~(il~11 
mLlng; 

\U52-5:1 . e>8 81 87 70 85 S8 01......s.~. ~ ..-.. ·..·G7~11)5;\-1;'1. 58 n 82 87 77 87 92 01 
19M-5.'i 45 63 SI SO 00 48 73 85 88 
I01i5--iif\ 40 n-l j S'l 00 ·18 72 83 91 

A~<;Qrbk licit!: ' • 
195~-S:1 .\Ig 0.35 O.:l-I O.~ 0.3-1 O.~ 0.31 

Mg O~ 2!1 O.~ I .:1\ ,26 .2.; ..··0:28· .20 .28 .26 .25105:1-5-1 .20 

10M-G.'; :'Ig .!.>tl .30 .:1\ .;1\ .~ .20 .20 .30 .30 

105.'>-50 . M~ .31 ,30 .31. .. 27 .26 .26 .27 .25 


Actiw llcitillr' 
195:!-.'i3... p I t.,. :i.:ll · .... 3.0 ....3::;' .... ·3:3·tu5:\-(;'I, ..pH 3.3 3.5 :I~S 3.,') ""'3~7' 3.9 
IUM-55...pU. 3.1 :1.\ I 3.:1 :1.5 3.5 3.2 3 ~ 3.3 3.5 
1I155--iif\ •. pH :1.I 3.01 , 3.5 3.1; 3.1 3.3 3.5 3.6 

'1:otal J;fIlills~ ! 
1052·5.1 10. I~ 10,77 1l.27 12.(}1 13.35 
IU5:Hi-I Pet . S. Ii 0.50 8.S7 0.07 10.7.'i 11.27 ll.57 

ret Iteoll ! 10.21. r:::.:·: ,.

s.Boll 9.1l'1 I 10.73
103-'-55 ,Pel IO.S7 l 10.75 10.S5 • 1l.3S 12.13 n.-I7 10.-10 ll.-IO 1l.98 
19S5-5D PeL 0.50 10.06 11.18 ........ 8~(j7 0.75 10.56 11.5-1 


'1'ollll licit!: , 
\Q52-53 I'd •92 ! .70 .73' , ... "' .... __ ~ "" ~ ~" - 1.00 .87 .89 .9-1 
Hl5.'l-5-I Pct I:(~II .$0 I .. 71 .05 .1;:\ .Il-l .75 .1;:1 .58 .57 
105-1-5.'; Pet 1.81 1.00 .OS 1.23 L03 .-87 .80 

8.67 ! 

1.211 I .OS 
-010r':,-56 ~ICt. • I. 40 1.08 ,8-1 .75 1.-12 .80 .7G .1. 

Sollt!~·ncid 
nllio; 

1U52..'\:I ........ 10.,13 I 12.81 10.771 12.95 13.5.1 14.20 

1053-64 ........ 7.&; I 11.05 I 13.38 I 19: ·"ii:o.·Q--"9:4-i 12. 80 1 17.06 19.·13 20.30 

\05-1-00 ....... 6.0\ . 1l.Oi I 1I.3S I I:!. 38 i.70 1:1. 46 / ........
8.3:1 . 10.10 . 13. \0 
10&5--5(;......... 5.9-1 : 8.50" t2.lii I 14.91 ........1 G. 11 10.961 13.S9 16.m ........ 

: 

1, 'l'h~ lll(>-!ln o( 50 t1etcrIIlinntiot1s nmtle in 2 $cusons, oC 75 det('rnlinntions mm}c in 3 seoscns, or of 100 dctcrmt
lUltiOI1$ ulUd~ itl·4 St.itlSOUS• 

• 'I'ho m~lIu or 25 (Ic(~rlllillntiolll;. 

3 s~~ Illnt(lil.

'YO, yellow Qrnngc; 0, onulgc; OY f ornn~e ycHow; P, pleusantly; 1"'1."8, pleasantly tnrL to sweet; O\,,·-~I, over 


IlUltUN,' ... 
3 MCIUl of dupllcnte dctCOlliutltiOllS. 

6 ;\lg.{llll. 
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TABLE IS.-Seasonal changes in lJ/Lusicai characteristics alld chcmical constituents oj 
Florida /(mge/os, by variety und kind of rootstock, und location of lesl, 1Jickin{1 dates 
1952-5310 1955-56-ContiullC'd 

Orltllldo, sour orunge rootstock, l'lot 9, Orlando, sour onlllllC rootstock, 1'101 10,
Obnrncl~rlstlc '1'erro Celli 	 'l'crru Oelll

ml(l season 

Oct,l-5 ':-:O\,.l-,IUcc• 1-5! Jlln. 1-5 .'eb.t-5 Oct.I-5 Nov. 1-5 Dec. 1-51 Jun. 1-5 Feb. 1-.5 

----------- ----------------._------ 
Wcil(ht per 

fruiL 1... Gm 137 158 100 101 189 171 198 194 186 
Hind color: " 

1052-5:\ .. E j I L [, F I I. L+

IU5:H;'I. n J K K r) G J J K 

10;,I-J5.. n E J K I. n F K K L 

1055-5n ..... .D i J K D F J K 


°1 
I"Ph'sh color: , , 

\i).5:!·53 YO o o o YO o o o 
1053-5-1 • o o o o YO o o o o 
195-\'-55 YOYO I' o o o o YO o o o o 
1U55·5i\ . 01' o o o OY o o o 

Flesh condi
tion:' • Il05~·I\:I 00011 Good Good Oood Good Goo(1 Good Good 

195:H...1 COl\r~~! Oood I (loud (1ood Good ('onrs..' Oood (1ood GUild OV-M

lQ,;t4-,,5fi ('oarst.' I C'C}nr~e t Oood Good Good Conl'Se 1 (100(1 Oood Oood Good 

I05rton . COtll'S~! ('OIlI'S" t Good Good Cours~! tonrs(' (loud Good 


Juie,' 	pcr 11)0 
I(UlS. oC fruit j 

~[L 58 58 57 M 57 59 no 59 
Julc(' per fruit I 

Pet. 58 60 0(1 59 ';6 50 61 61 
Pnilllnhlllty: ' 

Arb~~~:~crnrd: 
1052-5.1. P ll1rt I'~'>; T"1'S l'tllrt p'rs I'TS PTS ., '1'i,rtlUi'\·5-I l' tllrt P1'S P~'8 P tart prJ'S 1''1'S 1''1'8 

10&1-55 Acid; 'I'nrt p'rs I' turt P'l'S P'l'S 1''1'S 

105r~·.16 Acltl; P turt 1\!¥~ I 1''1'8 l' turt P~'S 1''1'8 

':-:ulllt'r\(-ni 
ratln~: 	 1 

1052-5:1 it S3 s.'i I 71 81 85 86
1Q5:1-&1 . 7S ~ S7 ~l S6 . ·•• .. 'ii is 87 8S 53 :& 
19M-55 .• ! Hfi71' 62 ; 73 1 53 77 5" it 84 8S 84 'WI'!195.';--56 1 50 ill 86 03 52 77 87 01 

AScorhi,' lIchl: H , 
1952·5:1 "lg .) .... 0.!-'9 f 0.29 0.2; 0.29 0.28 O.2i 0.27 
IU5:H;'1 lUg! 0.30 .ao .2U .2:1 0:; "-'ii:25' .26 .24 .21 .20 

q-10tH-Sf! .~[I!." ...211 .-1 .20 .25 .2:1 "6 •.28 .26 .25 .27 
195,,..56 "Ig. . 28 .30 .30 .31 :28 .32 .28 ..28 

"\eth'~ IlChilly: j ; 

\052-5:1. .pH '. 	 .. ,,+-- ..---- ......... .._.................·..·c·

105:1-5-1 ..•1'11 '?':' !·_··-i7 3.S I 4.0 3.6 3.7 4.0 4.1 4.3 
IUM-Il'L ..pll .I..l 3.4 ~6 &6 L3 &3 &5 &6 L6 

1U55-lXi .pll :\.:1 ' 3.4 ~5 ~3 L4 &6 &7 


Tottll solids: j 

\Il52-5:1 Pet HI. 27 1 10. 62 10.85 ll.-l2 ""_' .. , 9.67 10.07 10.40 11.84 
\U5:I-&1 Pet S.O'J 	 10.72 10.68 S.92 0.80 10.27 10.77 11.139. m! 10 2'~19S"!---5:t PeL .• 8.77 it·IO 0.9$ 10.13 11.08 0.37 10.05 10.18 10.43 11.73 

19.>."-5U PeL , 9.2;' 10.05 10. Iltl 11.0:1........ 9.37 10.85 11..21 11.08 


'l'C)tni ndll:' t 
.74 1 • r,1 ,65 .6\; .. _...... .70 .56 .59 .601II5~-5:1 Pet .1'I053-1i-1 PeL • (;7 ~ .1l4 .59 .li3 .68 .52 .45 .43 .38ds-8 I

105·1-55 PeL 1.15 .91 • !r.! .01 1.00 .97 .72 .73 .77 
1055-M Pel.. 1.40 ! 1.06 .80 .70 1 .)0) .03 .70 .00 

Solids-odd I 
nltlo 


1952-53 ............" "1 13.88 .16.50 16.60 17.30 ••_...... 13.81 17.08 17.03 19.73 

195:\-5-1. ••••••• 11.44. 14.18 15.07 18.17 20.15 13.12 18.85 22.82 25.05 29•.29 

19M-55........ 6. 50 I 8.17 10,97 11.01 12.18 9.37 10.30 14.14 14.29 15.23

195.5-56.__._... 6.t)2 I 9.48 13.70 17.01 7.68 11.67 16.01 18.15 

I 'l'h~ meou of 75 d"It'rmiuutlons mnde iu 3 sensollS or of 100 de\erminlltiollS mnde In 4 SCnsOIlS. 

2 Tlu.~ menn or!2S dl't~rmil1nti(ms. 

, SC~ plllte U. 

• YO, yellow orange; 0, onln\:o; OY, Onlngll yellow;P, plcasantly; PTS, plellSllnlly tnrt to sweet; OV-M, over· 

Illtlture., 
• "IClln Qf dupUclltc determiuutions. 
·l\[g~/ml. 
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TABLE IS.-SeasollaL chct"llocs ·in 1Jhllsical tiwTacteNstics a.lId chemical, COIIS/ltUClltS of 
l"lorida ta'lIoel08, by vClriety and kind of rootslock, Cl1ld Location of test, 1lickinll clutes 
195£-53 to 1955-56-Contilluecl 

Orlando, sour onlllgc rootstock, l'lot 12, 
Obllnlclcrlstlc A\"on 1'IIrk 

und St.'lSon 

_____-+0-"-.1-.-1--5 ~ Dec. 1-~IIJlln'I-~II.~'eb'1-5 Oct. 1-5 Xo\". 1-5:~IJlln.I-5 Feb.I-5 

Weh:ht (ler I 
fruit ' ••.Olll.. 13S \US illS 2U1 175 137 lIiS I 2U5 205 '2li2 

.Hlml color: " I ' 

:g~~=~1:::::::: ······ir g JI .~ .....~::I·""····D·I·· ..···O : .......j' """:1:' -.... -j: 

10,,1-5.1 -- •••_. D 0 K I' K . L D F : J .......-••-••- ••• 

10S:Hll........ .D 0 J K ......... .D F ' .] J •••••••• 

~'Iesh .,llor: 1 , I I 
1052-;;:1 •.••••••••••• .-. YO 0 1 0 I 0 1.••••••.• \ ......... , ..................... -•.•• 

195:Hi-!.. ".... YO 0 0 0 ••.•_•... ' YO I 0 0 0 0 
lO.'i-l-55.. """ YO 0 0 0 ! 0 I Y(~ 0 I 0 --•••••-••••--••• 
IIIS.HIlL...... OY 0 0 I.. 0 I·· ..····· '1'. 0\ I 0 I 0 0 ........Plt.,;h "uml!· 

lion: ' 

1952·5:1 ...... ."... OootJ Oood! Oood, Oood j'" ...............1_.......................,. 


\U5.1-1i-l........ i COIlrse GOllll Clood I Clood I.... .... COllrs,'. Ooud I Oood Oood Oood 

10.">1,55 ........1 COHrs" Oo/lIl (:00t!! o.oot!: OooJ t COIln:;! O.oo.t! I Oood •••_. ___ ••__ ••••• 

lU5.'i-5IL.. -I CeMsll Co"rs~ (.out! I (Wilt! 1....... ·.1 Coars< I Co.lrs" 1 Oood Ooot! '•••••••• 


Juice per 1(1) I!UI~ ! '! ' I 
of frun I ... ,MI.. 57 50 110 ,I 55 'I 57 &i ~.I 56 .>;8 57 '55 

Juice per frulL I 
57 00 00Pet.. 50 lil 62 I tiO I 59 'I 1' 50 II.l'ulaluhIllL)': I 


Arbllmry 
 I 
19~~~SJII~r:~:. ' __ '_.'" I' Ilirl 1'1'S 1''1'S I 1''1'S ..._.....!.....___...__ ._..___.._.._.._______ 
m5:.I-r.!._ ... _ 'l'url P tart I II;'11:~! 1'1'S .... _..... 1'lIrl I I'tllrt l"I'S !"rs 1'1'S 
10.">1·5.';. ..... ,\c\(\ I' tnrt I "I I''l'S j P'l'S: Aclt!, 'l~nrt I''I'S ....----••------
1055-56 .•.••_ Aclt! I' ItIrt 1'1'S 1"I'S ......... .1 Acit! l P Inrt I'TS I 1"I'S ....__._ 


NUllll!ricnl ! :, f 

• 
rlltlng: I I 

19~~:~:::::: -·....Ii;:·, f~ ~~ ~ ll"""'~':·"--'ii5·1--"--75-t------8li' '--'-'ro' ----··88 
1054-.55...... 51) ! 70 S8'~,1 I SS S5 I 42 Ui I SI •.•-.--••••--•••• 
1055·611.. ..._ 51 l i4 02 .....--.. 48 73 S7 02 • __• ____ 

Ascorbll'lIc1d:"I I J 

I052-r.1...:\tg...- •••--·.i 0.:14 0.3.1 1 0.33 0.34 ,.......-••_•••----,.---.---••- .••- ••••••----
I05:I·IH••. ;'.tg.. O,!.'!l f .20 I .2i .27 1......... , 0.30, 0.28 0.20 0.20 0.25 
lU.'i-I·5.L::III(.. .~'il I .:11 ,32 .31 . .30 i .2i I .31 .:11 ..........__ ._._. 
19S5-M•..• ;'.tg.. .:.'9.! .31 .28 II .31 '1.;· •••__...· .281 .32 .31 .34 .--••-- 

Activcucldlty:l I 
1:~g;t~1:::W::I'''-'':i~5'1 '" 3: 1;r"T6"--'" 3:0.t::::::::: -----irii1·---·:i:fiT"···ii:s· ·----ii:ii- ·----;i:ii 

19M-55... pIL. 3.:1 , ;1.:11 3." I 3.6; 3.6 3.2 I !l'3 ! 3.4 ...._•••• _••_.___ 
1955-6ILpfL. 3.31 3.5; 3.0; 3.6! ...._.... 3.01 3.3 3.5 3.5 _....___ 

'l\;t~~~~~ldSi,~t"I"" .•.... , O.Si I 10.5i! 10. 5211 11.83 --.......1......... --._____. ------.-- .---..--
IU5:H>I PeL.. S.02 ; O.70! IO.IIO! II. 17 .......__ • S. S7' 0.40.1 0.03 11. 37 11.43 
\QM~5.1 Pet.. S.07; 10.50 i 10.$5 I 10.S:l I 11.03, 8.87 0.6.1 I 10.00 ._..__ ••___•___ __ 
1055-,'i(i Pet.. O.Qi: 10.05: 1Q.56 1 11.6.11......... ! 10.70 11.85' 12.20 13.42 • __...._ 

'l:ulnl nciu: ~ . I I I I ,. I 
19~H! {:~~:::.--;:~{! :~ I. :~~ I :~ I····-::~·I.····;:¥t- ·---~:tr "--]f ::~~~~~~ ::::::~~ 
10.';.';-.511 PeL. 1.13! .S2 ',' .lii .m __.__ .... , 1.6i. 1.12 .88 .0-1 _....._. 

Sollds'IIcid mtlo: ; 
1952-1);1.............• ....1 1I.1H I. 1-1.89\15.25 \ 1O.08!',__.__,,, .......__ ._....______....._...--..
105.·l-iH........ 10.·19 'I 14.10 j 16.31 lU.21i ,......... 9.86 \3.43 16.28 21.45 21.57 

UJ5-1-.';'1........ ..60 10.m! 13.91 1a.:!T) 14.55 u.2O 0.17 14.23 • ____......_..___ 

1055-51;,....___ &.0.1! 12.2'; I 15.76 n.62j ......... , 6.41 10.58 13.86 14.28 .....-. 

1 'l'ho mel\n of 50 determinutions mllde in 2 sensons, of 7511elermlnutrons mude in3 sensons, or of 100 determi· 
tUltions mudt.' in .. scnsons~ 

2 'Phe menn of 25 \Ietcrmlntltlons. 

, See (llnle 11. 

, 10. yellow onlllgc; 0, onlllge: OY, orongu yellow; 1', pleus'llItly; .PTS, Jllcustlntly InrI to sweet. 

l .Mellll of duplictltc (\clcrmlnlltions. 

o;\ig./ml. 
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TARIiE IS.-Seasonal changes 'ilt phys-ical cllUraclerislics and chemical constitllents of 
[,'lorielet lanllelos, by varillty et"lld killd of rootstock, and location of lcst, pickillU elales 
195Z-5S to 1955-56-Coutinued 

Orlundo, sour olllnge· rootstock, .Plot 13, Orlundo. sour ortlngc rootstock, Plot H. 

ChBrtlcterlstic Okahumpkll Mount IIoUler 


lluti seUSOll 

---_._------------------------------
Wolght per 

lrult ' ...0111•• 131 Itl-l 193 212 155 187 193 178 
Ulnd <'Olnr: • , 

1052-53_._••••• "'_" ____..._•••• ' .............__ •••••••__ •___ ••••_... D 0 K L 
IU53-&l._.__ •• _ D j.' J .K ~L ••• _••••____••, •••••••__••• *'._......•...._. 
IU&I-M...__ ••• D .E .K .K L ......... ___••_____••_.___ • _•••••••_ ••••-,•. 
1U5.:1-51I...., _'" D :~. J J ••_____._ ••__ • __ ....._..___ •••_____ ••__ ••_____....... 

.~'lc.'1h color: ' • 

mt~:~::::::::, '''''~:g' -----.g- ··..--8· '--'--8' ··----8- ::::::::: ::=::~~: ::::::~: ::::::~: ::::::~ 
IUD5-SIL._..... OY YO 0 0 ••_..........._..............._._••• _.__._••••••••••• 

j.'lesh l'Ondl· 
t!on: ' 

.1052-5:1._ ..........................__..._•• _•••_._. ___•••_.........._. Oood Oood Oood Oood 
1053-5-1. ..._" ~ Ouod (luod Oood Oood Oood """'" ••••••_•• "_""'_ ........_ ._•••_. 
IO&l-5IL ___•••• COil"'" Good Clood 000(1 Oood ......_••• _..................,._._" ____._•. 
I055-Sf\. .••• _. Course Clood Goud Oood ._" __,,, ••••••_•• ,.,_."" __• __ ......._••__••••____. 

Juko per I!X) 
~Ills. 01 frulL I 

.'01.1•• 60 50 57 57 62 61 61 
Juke per lrult , 

pet._ 61 62 61 60 liO 93 61 
Pnlutuhlllty; • 

Arhltrtlry
stlllldllrd:

1052-5:1. ____• __._ •••. ~ ........._••.•.. '_"__ '" •••••••__ ••__.____ P ttlrt .PTS PTS PTS 
1053·&1._._.. 'fllrL P lort. P'1'R Pr.:'B PTS ..... _............ ......__ .. _.... ~ .. __ ........ __ ,. ___ ... ___... ________ _ 
1Y5-1-6~ .•.• ~ Acid 'PurL P'PS ]''1'$ l)TS ___........ ___ .. __ .. __.. __ .. _________________ .........,__ .. .. 
.195.:1-56 ____ AcId 'l'urt I,"]'l::{ lurS _.. ___________.. __ ..... .. __ .. __ .. ~ ... .. __..... ____ ... ___ ..___ .. _.. ______ 

NUlllcr1clll 
rlltlll~: 

1052-5:\... .l............_............ '- .••• __ ••• 70 81 88 90 


:g~:tA ~~ ~~ I ~ ~ ! ~i ::::::::: ::::::::: ::::::::: ::::::::: ::::::: 

:ll~:~~:-l:_";~ I:,~L~~.5!· i';'._O~3;'~ [:Q~a:""'5:: ~:~j!~~ ;:?~. :~1~~~ ;~~~~: :~~~ 

lU,s,t-..')3 I)lt., 3 !!. 1 3. 'l: I 01_ U *~ ...... ~ .... ~ .............. __ ........ _ ............... __ ,..-- .. _ ...___........ ... 


1IJ55-<ifi IlB.. 3. I I 3.2 , 3.-1 I 3.5 ••--...........--- ...---•• , ""--'" .....- ••• -•••---

~1'~~~~~~!<ISt:~L ...... J.~ ... _.~ ..... I .• , ""'" .•••_.... 10.-17 10.67 11.11 11.79 
1U5:I-M Pt·t.. S.87 , D.07 10. no. 11.52 I') 00 I 

T(!rr~.1t1}~t. ~:~~ I' n~~ ~J:13! I~:~~ :'~~~'~~(·f·)I!'::_T_~~:.~:.·:. :.::.:.:.~.~_~.!: :-.::_~.-=.~_;.;.:_ =_:.:_:_=_~_~_(~_:.- :_:=:.:_~.:~.(~... 
m~~II:~i" ""iti:; ..···:78 ·-···:s~; .70. ... _ ._ 
105-1-:;<. Pd. 1.50 I 1.11 .07 • .08 LOO .......... ""-'-" .-•••--•• -.-.--.-. "--"' 

SQW3~:,~gld~:Ho: 1.71 1.28 1.13 .06.·___ •.. ·1····.._·· -'-'-"-' .....---......--...--.-... 
19~:l·5Z... ~ •• " ..--· .. ···1··...... ··•··.-... ' 11.26 13.01 14.43 .15.72·..--···.1·-....... '/_ ...-.·..
I05:I·M ....... 8.,15 12.27, 1~1l:1 16.-10 17.14 ", __",_ "'._____• __• ____•• _._______ •••_._•• 

195-[-55........ 6.:!'~ i U.I\,~ 11.75 i 12.\18 12.83 -•.___• __ --._._.___• __• ____ ---._••__ .--.-_•• 

1055-31.;_.. ".... 6. SO ( S. 70 i 11.03 i 1·1. Itl --.---.-. -_..........______ --.----. - ••.---.- --••--•• 


I '1'ho mouu of 2:; t1el~rt!lluntlons llIud~ In I season, of 50 (Ietcrmlnutious mude I~ 2 sensons,:or or 75 dclermllllltlous 
modo hi 3 5cnSOnS. 

, 'rllc t11et~n of:!5 dctcrlllintltiQus. 

~ ~ec 11l"ltl Il. 

I YO. yellow 00101(0: O. omuRc: 0'- ':nmgc; yeilow; 1', pleusuntlYi J"l'S, pletlsuutly turt to sweet. 

J ~[CllU of duplicate detcrlUlnutlo...o. 

4 Mg./ml. 
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T~III.\ol 18.-Sflll,~()/l{/1 ('h(lIille,~ hI /lhYII;/,1l1 I'IItlf(wll.'rt'.,<Li,..~ (/,1/1/ ('hell/ieal ('/lIlslilll('//I,~ oJ 
Florif/u 11I1I1Ie/OIl, by lIuridll (wri killd oJ /'(J(J/.~lOt:k, (Pld IOCII/io'll oj w.~/, pi/'k':-//!I dnks 
JOfj;!-lJ3 to ID55..,liH-('olllillucd 

CblU'aCterlstlc 
Orhllldo, sour onlll~\' root..~tock. l'Iot 15. 

Orovchuu\ 
Orllllldll. SlIllr Orllll~t' rootstock, l'lol 16, 

JJnulclltoll 
l\lut season 

Oct. 1-5l"'o\,. I-.'i!n,·c. I-51 JIIII. 1-5 }',·h.I-S Oct. I-Ii 1"'0\" I-siner. 1-5\ JIIII. 1..5 Fd •• 1-5 

-- ---I-!-- ---,--l-~--,->--! ""--,~ - --' 
W"I~hL (lcr 


fruit ' ••• 0111 
 - 107 I 212 I ~~17 17~ I . ' 11>1 I 21r21 1M lIiI
nlnd <'Jlor; , 1 

1052-53 I·' I I," 1.+ ' __ .... 1l I II 1 I. L 
\U53-M 
IU:;'I-:;'; ; ~ i .. 1 t 
IIIS.S-III\ , 

Plesh l"lor: , , 
1U1i:.....',:I o o t) YO 0 0 0~'O IlU53-itI 

,lUM"[", 

1ll.'iS-SU 


:""csh .,m(lI·

11011: , I

191i2~ Oood 000<\ Oood Oood Oood Oood Oood Oood 
lU53-M iIIIM-M ... _ ! 
W:;"h"') ' ••••• 


JUll'" II'" lIkl 

glll~. o( frllll' 
 ,.qMI fi; Mi [I; M r~l 

JIIIl", lIer (rull' 
Pct 5U 59 I~I r,s 59 

PII\lIlnhl1ll~': j 

.\rhltrur~' 
sUuHlnrtl: t 

1\152-,'1:1 l' Inri l"('!; ,l"I'!; I: :::::: Tnrt P tllrt I'TS .1'1'8 
1115:\-M , ••••• ' . " .. .... .~ ~ 

• 
'. 

I
19.a-n.') ' ....... ~_ .'" 

'" ._.... , .. . 
1115,';"''>11 , ••••••• . -, --..,-_ .. ' .. .--" --,,- -. ..'* ...._........ 


NIIIIll'rll,,1 ! 
rulil1~: 

lU5:'!-5:L~ ... 74 8\1 6\1 78 87 
11153-1'>4 • 
II/54-M ,.", 
IIIM-Ml•••••• 

Ascorbic 
oeld: t. 

19S2-53 ...Mg 0.36 0.38 0.36 0.36 0.2;" 0.28 0.2tl 
IU53-M ... Mg . 
1\l54-55••Mg 
1955-56•• Mg

Act!\·., l\cldl~\': I 

11152-53•••1'11 •• 

\II53-M..."U •• 

I\I.';'4-!I.'\... lIl1 ~. 

\Y:;,S-56•••II Il · • 


'rot,,1 801lds: • 
11152-~ •• PeL ......... .. 10.5; 11.17 12.06 13.30 9.11'2 111.62 10.50 .u.~ 
1953-M•• P~t • ' .... ' ••• 
IUM-/i.'i ... l'd ....... ,•.•• ~.~" 
19S:i...51L. Pet ........... ", .... "' 

'l'ol"llIcld: \ 

1952..53•• Pel.. ~ ......... •UO •i8 .II'! .81 .67 . il .75 

,195J-M •• J>cl .................. . 

IYf"-5.'i •• Pct.......... ~ ..... .. 

.1YS.......SU.. l·ct ......... ' ..... .. 


Sollds·llcld notlo:' 

1952..53........ 11. i4 H,32 H.36 H.46 12.25 15.8.'i .14. iD 15. !Ii 

IU53-M.......... ~ .~ ...._ ........................ ' ............................. ~ ........................, ... 

.\\I.'\4-M............. ' ... '''''''_' .............~.........,..... """'" ..." ................_•••• __ ...._...._ 

11155-56..............., ................., ..... __• __ .• .' .........................................__.........._-


I Tbe meWl 0125 dctermlllntiolls mude III I Sffi,'IOIl. 

, See pltlle 11. 

1 YO, yellow onUlgei 0, Or8llgc; J', Illet"'llllllYi PTS, IIlensnlltly tnrt to sweet. 

, MeW} of dllpllctlte delennlllutiollS. 

, :'lg./ml. 


• 
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TA111,t] lB.-Scl/soIIIII c/Wlillt:S ,ill l)/tysiclil cha/'(I('lcril!lics mid chemical CII/llililllCllls of 
Florida lallgeios, by van'ely alld killd of roolslock, alld locatio./I of icst,pickillg dales 
1952-53 to 1955-56-Colltillued 

Orltmdo, CIl'Opatra rootstock:, }'Iot 17. I Orlando, CIl'Opalm root.~tock:. Plot :!!!, 
ahamcterl~tlc AI18l11ome SlIrlngs Avon Parle 


,md ""Ilson 


______!O!!t.�.~ ~~tu~\.. I·J~~~I.F~b.I.5!~ XOv.l.r.1nlw.l.r, ~~'ih.I'r. 
\\'"I~ht IH'r 

rrult ' ••• 0 III•• 139 197 
lUnd ('Olor: 1> ; 

IUS2-5.1 •••••••• }' 
1£15:1-1>1 ...... .. '''0' o 
10.....1-;"u...... _ ..... . I.l o 
W.)5 -~-tll h ... D F 

Fh'~11 l"lnr: 1 j 

1\l.i~·5:I .••. YO 
IOr':HI.. . ••. o 

1Il:.... ,,.\ ....... -' o 

lIJr,'\-31L ...... \ o 

}·ll'<llil'Oudl· 
Ilon: 1 , 


19~2-..;:I •••••••• ,......... Oood Clood Oood Clood •••_...................__................... 

I05:H'.j ........1 (101lr:!<~ Ouod Cloot! Oood OV·M Con""~ Oood Oood Clood OV-M 

,19f,......5!i~,..........._.. C"OUr,.Il', O••,d COllrs.. Cloo,l Oood (lood 

lOS!'.·,StL. ~ ".. ..,"".. ('our:u\. '. ('ours~ g::~: i"'oiK;(j' COllrse COtItS" (lood (lood 


Ju\'I., I",r IIWl I' !I
1:1Il~.orrrull. , 

MI.. r.7 59 li7 
Julcl' pcr rrult' 

I',·t.. 50 tl.1 58 60 foO 
1't1lnllll)IIiIY:' ! 

."-rhilrnry ! 
Sillndnrd: i I 

1952·5.1...... , ........1 r tllrt Plart 1''1'8 p'rs ...................__.....................__ 

105:I-M...... , '1'lIrt I I'I'ltl '''1'8 .1"1'8 I -.1"I'S I 'rnrt 1'Inrt .p'l'8 P'P8 PT8 

19M-M"_'__1 Add' l' tllrL I j::::~ 1"' j :;;6' .... -... _ Acid Tllrl PT8 j'T8 ...._... 


r;~\:~;;;t,~;i"" _\cld: j' tllrt , _"-cld I' turt· 1'1'8 l'TS ........ 


\U~~:~~::......._.... 1 j:l I 70 87 90 i...._......._...._......... __............... 

105:I-M....... til ! 7j ?, 88 90 91 I!:~ 76 86 8.'; 88 

19M-55...... ' :>:1 I sa f"""-" ......... o. 68 86 89 

195,5-oo•••••,l ~6 ;~ , 8~ 881......... ~7 89 113 ........
77 

•"-seorblcucld: H I ! I 
1952·5.1•• ;\\g.. ......... 0.30 I 0.31 I 0.31 0.:11 1·-.. ·· ..· ----..............................
195.1·M•• ~II:•• ' 0.2S .~'!l .31 .~'6 0.25 0.24 0.22 0.20 0.20.:!Il 
lU5-t-5.'l .....l\lg.,,' .. 27 ' ~3:! .29 .. __ .,........ _.1. ____ ......... .~ .28 •.28 .. :11 

19S.'\-.~L}'IK .\ .27 .:!Ill .~'Il .32 1____..... .:11 .35 .35 .36 ....... , 


A~~I~:~1c.I~~~rt.~.;.--.......__••_............ _._......1.........._......................... __""'" ........ 
105:I-M...plL.! 3.3 3.5 :1.1\ 3.8 3.9 3. ~ 3.7 3.8 3. (I 4.0 
Wf....S5•••PU··l· :1.2 3.3 t 3.4 ......... ......... 3. I :1.3 :I..~ 3. ti 
19[>5·M.../lH.. 3.1 3.:1 3.5 3.5 3.0 :1.2 3.4 3.5 

Tolal ~lId~: • 
1952-5:I... I'CI ••: •••••_... 10.87 I1.S7 12.51 13.32 .... , __................___................__ 

1II5.1'M... l'cl ..1 8.7Y; 1I.3~ 10.:1.1 11.42 11.88 8.119 8.80 9.18 9.57 10. .15 

19M-M ••• pct--l 8.&1,' II. \.1 .1Il.91 ....... ............ 9,119 U,5.1 )0. til 11.50 ........ 

11IS.'\-.'itI.•• l'ct.. 8.70 9.a2 10.80 .11.1131......... 9.87 10.tr.! 12.05 la.32 ........ 


'1'utul ucld: J . 

\~~:~:j~t:,····~:~r 1:~ J! .....:~......:~. --..~:~. ""':~' ''''':~' ...--:~. ···..~49 
19."">-OO...1'cl.. 1.:10 1.0'1 .1!'1 •&I '......... 1.60 1. 13 .95 .!lti ......__ 

Sollds-ueld 
mtio: 

1952-5:1...__........_•• .13.1>1 .12. j7 13.73 ............................................98 1.10.195.1-M........ 10. l\l 12..29 

19M-5.i........ j. tl9 I 9.5.1 i~:~ l...~~~~~...:.~~~. 1VJ ~~J~ iU~ 1~: ~~ -..~:~~ 

1955-00.....__. 6.69 , 9.14 11.74 U.~'O .......... 6•.17 9.66 12.t18 15.49 ......__ 


I 

1 The menn or 50 determlnntlons mnde In 2 se...""n., or 75 detcnnlnntionslllooe In 3 seB""lIS, or oC Joo determl· 
nntlons mnde In -l S('!I."Ons. 

2 The mean or 25 delerminntlons. 
, See \llnte II. 

. , YO, yellow onmg~; 0, or:nng~: OY, orange yellow;.P. IIICIl..'Bntly; PT8, pleB!lIntly lart .to sweet; OV-M. over· 


malure. 
J Mcnn oC duplicate delermlnntlons. 
• Mg./1II1. • 
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'r,\II1.~: Is.-.. S('(LMi!(~1 tlHlI!r/(\~ ill phllsiclIl ('hllrat"/c'rislics (Illd tht'micul ('(mslilllcit/s oJ 
Flol'idu lanlle/os, bV I'uric/v ~!d kind oj rootslock, ami location oj tCllt, picking dates 
19!it-53 to J9fi5-5/i-Continuecl

• Orlllndo, C'leollUtru rootslllck, Plot 10, \. Orllllltio. C'It!O\llltru root.stOCk, Plot 20, 
0hilrllctrrlslic ,\ VOll l>lIrk '. Okllhlllllpka . 

tHld ~(~H..~tln 

'Oct t :i f~)~\ ,;a, Pt•• ', I ~~ .Inn. 1 :.! 1'\'li.1 ;'i -(~;·t.~;.r~~:; l~f~';.t~" 1~<[~·:rt\ll. 1 r. l;'i~h~ 1 t.; - - ,~.-. -! ._., I _.. ... ----~... 
\\"'illhl IlI't lUllfrull ' 0111 	 1112 ! 2210 I l:ul 1511 IUl 
ltmll ('olor:" 

\!Iii:! : .. \ 

W:':J t,1 J) .J , K, .i. n ,I 

W:H {,s J) .J' K. , J) K 
lU:l;)· [tti II I .1 D K 

fit·,1t ('111m;' 
ttl:.;! :~t II , 	 () () (1 6111:,1:'\ 	 0 0 \'0 

(l Oy () () 0 0 
HI:;:. itO 0 
IIl~.1 :.;; Oy YO 0 0 

1,'I('sh ~lllltll· 	 Ui 
Will:" 


1952- r':i 

0'1)0(\ !. 0'/)0<1 OV;\I ('uflr$t' 0(10<1 0(.0(\ "0',;';,[" 'ov~;\r 
(1111.(\ . qu"t! ('uurSt\ , (10..<1 (loot! (luod Ound105:1 i.1 

l\l0-l lifo 
lUM',,:)O (luud tllHld ('()ur$t' r ('t)llr:;t' (1,)011 000<1 

JIIII'" 1"'" ttMl Imus. or 
r~i r,7 fit) riO (.7 rlf;~·to If,ultl .• ~It 	 m1\ 

JUit't'I",dro,ll' 
1'('(' r,1l ! [,,~ ::: :;1 \ 

I [S iii iii roo 58 
1',(llIlnhllily' , !

Arhllmry 	 I;
~t!lIIllol'd: ! 

lU,~~l [>=1 

10:>3-.>1 Turt 
 'I'nrt J> InrI 
W:tl,....5ft A('lti :: t::~~ ; Acid '('urt. 
1\l5,'HlO ~h'ld 1'1011'1 Add J> 1nrt I 

::->ulIH'm'lIl I 
r:nHlI~: 

1052··5:\ 	 '''''89 "'--'00.. 	 1;;1 76 861\1;>3-0-1 liS 
45 r>6 82 89 8011)5-1-55 [)(l .0 

10;;'';-[·' 4r, 72 H iI 88 91 
AS("flrhl"\lf'i<l: $I 

lUr.~L.53~ ~lg ----ii:3O 
I1I5:H;'1. .}'I~ 0• 1)"f: O. 2S ~ ii: 25 I ii::~) 0.2Il O.:ll__ , 0:.211 
IIlO-l·m; .}'II( ~ :.tS .~~J .~'lll •:>8 I .:U .:to .:12 .31 
lO,'i.',"Mi . ;\11,: ~ a2 ; .~~ 32 1 .:12 .:13 .34 .3.1 .... -... --~ .. 

•t\1·tln·ll~l(lU\·: ! 	 I . 	 ........
~105~L5:1. pi Ii. 
10:':1-5-1. 1)11 I 3. S ·1.11 '~. I ! 3. -I 1 3.ti :1.7 3.8 3:ii 

3.5 3. Ii10.,,1·55 _pit I 	 :l.2 !I.:l :IA! 3.1 I 3.2 3.3 
:J.ll : :l.a 3.0 f :t.U 3.4 3.4 " ... ~ .. " ....." ..

'1·,~rl~f:~~lltiF"~1 ! ! L._~·~. ... -.... "1U52-:):1 I 'lot \ 	 .. ---- .-
0.51) 10: 15 11.43 

~-

12.:liW:':\·I>! .I'('L 8.81.1 Ii. all o. f>3 i S:S4 
HUi·I .. ;i.i Pl't RU,'l, II. Ii\! 11),31 ' II.-Ill .111.12 II.0i 12.12 12.88 

1I.8i 10. SO 12.10 .11.118IOSS·51i. Pet 8. 57 11.4-1 1:.-10 !'1'0111111<'111: ~ 
1\152-5:\ I'(·t -.00 ~'''''-:77~ -- "'->72" ""~~-~i;6~ ~--"~:ij7.-11 j1053-5-1. I'I'l 	 .52 : ~ ·l7 

1.18 .88 	 .811 .85lU.;·l".S[; . Plot 11:1 i .92 	 Lui 
1.18 1. 04 1.tH • ___ ... _1••4195[,.00 . [,(·t Hili 1. on 

~olills'l\~lll 

1 
.~llmllu: 


11152-0:1 
 '" 12:34'·.I4:io' "".17:32- "-jii:;jii'19.711lUS:~-5-l '" '~l ! 	 f;l:~g i 8.58. .12. 58 13.62 15.1519M-55_ 10.7U~.~! I 
195.)-'OU a. ,:1 I 8.1i6 12. r,;{ ! 	 O.2'J I 11.6:l 11.52 """' 

t 'rhe l1l~lln of 50 dl'tl'rl1lintltro,,~ mnd(' in 2 ~~l\SOns or or 75 dNcrlllillutiolls 'mnde in 3 sem~ons. 
:! "I'he UH.'tUl of 25 dt'terminntiol1s_ 
• S.,~ plnH' U. 

• 
'YO. Y"lIow omn~e; O. ortln~i'; Oy. Ortlllgl' yellow; P, pleosontly:P1'S. IlIe'l.~onlly tor!. to swcet: OV-1\[, over 

motllrt;., 
$ ;\h'lIlI of clllJ1li~ote d~h'rmll1l1lioll~• 
• ,\lg.[ml. 

35 

http:195[,.00
http:lUr.~L.53


TAIII,tl Hl ,-St'IIS01/(1/ r:/w.lloes h~ 1lhysicn/ clwrarlerislirs ami t:iwmicai. r.O'/l.~JiII/./!lll.~ of 
Florida l(t/I(It'/(I,~, 11II /lu/'ie/II fwd kim! of roo/strick, and loculion of lest, lIick:ino elutes 
1952-53/0 J955-56-Collliuued 

OrlulIdo, Itusk rootstOck, I'lot 21, 'J'lIvurcs IOrlulldo, ,1tlL<k, rootstock•.I'lut 2'2, TllVure.< 
Ohurucierl<tlo 

nlld lWll.'Klll 
Dot. 1·5 ~o\', I"r. n.,e. I-r. JUlI. 1-5 ".·h.1·r. 0(,1. I 5 ~O\'. I-r. Doc. 1-5 Jllll.I-r. Foh. \-r. 

------I~--__ .. ------ !..___.._ ..________ 

\\'cll(ht I~" I • 
lrult I OUl... 135 II~) !!1tI 21i 135 iii!! \fI7 .!!Ili 

.Il Illd l~.lor:' , 
195:.'-f>3 .................. II K ' .E II 
1IIf>3-I\4••••• "_ J) J K"j{ : I" .K 
tuM·55........ J) J K I.' I' J 
1\Is.~.6t\........ J) K K ......~. I F J 

.I"ltlsh cnlor:' , 
1tJ,;!HI:I......._ ......... Yu o () 

I 
r Yo 

1tJ;.:\·M........ YO () () o () (J 8 g ··..··0 
lV5o\·(.:L '" .... YO () U o o U g ·....·0· ........

lU.'5·M ..... OY o o o o 

J'lc~h wu.U. 
tlon:' • 

lY.5~-53 .......... ,..__ ... " .. < 
 .... _ (l'Hl(\ I OtKld Good I ·· .. ·····1 Gm.d........ 

IUlI:\-M........ CUllrS(! 11,\0<\ Oun(\ O •• ,d O.lIl1l COllf'!'C (Jouel 

IOM·55... • • ('OllrsO OtH.eI r O.HIII (tilOd OOlle! ('0111'$<\ t GIIO(\ , 

Wf.....M (',,"rsO Cunrs(\ I IItHl<l OUi.!! I ('uI\I':-:'t) f ('ollrSt~ \ 


Jult't) pcr 1t~1 
f.!1II~j uf I 
Irult I .•.. ~IL. 1111 fl; 5; 2li3 

Julc't) (lcr frutt I 
1'('l<, ... 1121 1111 I~l 511 

I'lIhllnblllty: • lit I 
Arhllrury l 

stulIdnrd: I 

'.\'Ilrl t I' tnrt I P tort P'I'S ........
m~:~..:::: "';rll~t' ;fll~i..1' tllrl I I''I'~ P turt P'J'S P'J'S 


111M-55..... ,\l'ici '('IIrt I I··I'~ ,\cld 'rart 

11I:.'r~) ..... Acid .1' ttlI'I ! Add P 1url l 


NUllloriwl .l"1·~ 'I 
rulillg; ,,~ I1\15~·f>3............... 711 81 86 


105:\·1\-1...... Ii~ 71i j Sli M7 112 81l

lUM ....55 .. ~~~.. ..\I 84 ~:! 


!r~ ........

lU55·~L ••• _. ~II !Ill 110 

Ast'l1rbk IIcld:" • 
19~2-f>3 .1I1~........... 0.28 0.27 ........
o.~~~ " 
1Uf>3-M. 1Il~ •• O. 26 .!!tl .25 .~:I 0.21 

10IH-M. 1\lg.. .~'6 .!!S 'rJ 

lUs.,.....5tl .~lg... ~,!.!(i .. :!.i :28 .2.; .. ,.. ... ____ _ 


Acth'e lIc1dltr: ' 
IO~2·f>3 pU.. ......... ......... ....... . 
1115:1-1\-1 .. pH.. 3. 4 3. Ii :1.7 :1. \I 
111M-55. pH.. 3.2 3,3 :1.4 3,5 
tuM-50 lilt.. 3,2 3.~ 3. Ii a.7 3.0 

1'otlll soUtH: , I 
19.~2-I1.1 • PeL. ..........! 0.37. Itt. 15 1Il.~:1 .................. Ill. tl7 11.15 U.23 
IIIl1:\-1\-I PeL.. 8.75 8.!i'l I II. it! 10. tiS Ill. 811 8. if> II. aa Ill. 20 11.33 1I. r,'i 
11I1\-I-5.~ I:~t.. "!. ~ IU. ~i! II. IS II. ,,0 I II •• '>11 111.111 11),117 I?: ~ "'jr98' ........1I • .7S ......... 0.2i 11.114
'I'(:~'~~;~~<I: : ct.. ~. h. II. 14 1 Ill. so 

I 
1115:!·-.'.:I Pet.. ......... •S.> I .77 .Jl(1 .03 7" ........ 

Wf\3 ..r.., Vd.._ .. U5 ~ 7n * 11:.! . t); .HI .54 .5iv 

HU)"-fh'i ~ Pct__ t:ii 1. Oi • ~7 I.IMI 8" .ill ........
IIIS5-5tI Pct.. 1,3.'; • trJ • N ,8,1 .71i 
HoUds'lIcld rutin: 

.IIIS2-:;:\••••••__ ...... _. 1I.00l 13. IS 12.511 17.70 .15.00 
IUf>3-M......... 0.21 I2.lWI 15. liS \~:!'! "'is:iis' 1tJ.17 1;1.11;\ 16.72 20. \J8 20. 44 
19M-.~........ 7.1:18 W.W 12.85. .1a. 81i 15. ().I 7.48 .111.117 .la, 27 
111M-56........ 6.~2 10.59 14,50 15.3U 7. ro. .11.8:1 15.00 "'iir7ii' ==::::== 
I The mellll 0150 determinations llIudo In 2 sellSOIl~, of is determinations made In 3 seUSOIIS, or of lOll determlna· 

tlons made In 4 sel~wns . 
• Tho meun of 25 delorlllillutiolls. 

, See plate U. 

• YO, yellow orunge: 0, onmgeiOY, ornngo yellow; 1', pleasllntly: PTS, plen.'lIntll' tllrt to sweet; OV-.M, over 

milIum• 
• 1\1ean or duplll'llte doterlllllllltiolls. 

e l\1g./IIII. 


• 
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TABLfl IS.-Seasonal cha'/ll/cs 'ill physical characleristics and chcmical c01ls/itltellls of 
Florida la'lIl/elos, by varicty and kind of roolslock, and location of tcsl, picking dales 
1952-5310 19&5-56-Conlinucd . 

Orlundo, sweet Icmon rootstock, 1'lo.t 24,Chtlr1lct~ristlc Orlaudo, Uusk rootstock, l'lot 23, Dradonton A\'onPlIrk 
and scason 

-----1--- -___. - ____---_______________ 
Weight I.odrnll l• 

Om•• 12'2 153 179 Iii ISS 150 172 206 
Rind t'Olor: ' , 

19,'2-,1:\................ . E H 
1953-54........ D o J 'r """.K· ......D· ...... 0· '-""'r .......j" ...._·r 

19M-55........ D .H .K K .L D }' .K K ........ 

195.'>-511........ D .1" J J D}' J J ........ 

.1"lesh t'Olllr: ' • 

Acth'c acidity: l 

1952·53............... " 
1953-04••••_... 0 ,. 

YO 
o 

o 
o 

HI54-55........ YO o o 
195:>-51L....... 0 \' o o 

:Flesh con(li·
lion: ,. 

1952-53.................. Ooud Oood 
1D[,a·M........ 
1954-[,5.. ...... 
IDfi:>-.16. ....... 

Juit'Cllcr 1001:1115. 

COllrse 
COlll'SI) 
CUlIl'SO 

Oood 
(lood 

(~oursc 

(I (Kld 
(lood 
O(Kld 

orrrnit I ..M1 •• 
J uiec per rrnit I 

.I'ct•• 
.Plllatllbilit.y: I 

Arbitrary
stlUldllrd: 

5ti 59 

Gl 

5\1 

61 

58 

1\0 

04 

57 

58 

59 

59 

61 

58 

tlO 

56 

1052·5:1. ............. , 
195:1·54...... 'I'lIrt 

P tnrt 
P tart 

]''1'S 
1'1'S 

1I1M·55...... Acid P turt P'I'S 
Ul5:>-fill...... Acid :J'tllrt PT8 

Num~ricl\1 
ruling: 

1952-5:1.............. . 
.1953-54...... 61 

ill 
77 

sa 
~i ~~ ·• .... sli· .. · .. ·r,~· ''''''7ii' ·· .... i9· ......i6· · .... ~67 

1954-55...... 54 
J95:>-56...... 41i 

Ascorbic acid:"
IQ52-53 __ l\-lg__ __ ~,,_ ...... _ 
J953-M •• Mg.. U. 22 
Ul54-55..Mg.. .21 
195:>-51L.Mg.. • 23 

ill 
77 

0.2-1 
• !!5 
• 23 
.25 

82 
811 

0.2(\ 
.24 
.23 

80 
m 

0')"
•21 
. 2a 
.2'2 

80 411 C,8 83 83 ........ 
4\1 71 87 SO ........ 

....li~:iii· '-"ii~22' ''''ii~24' · .. ·ii~22· ....ti~lii· ''''ii~.iii 
..22 . 25 ..28 . 27 . 26 ...... .. 

.31.33.34.31 _______ _ 

1952-f.:l. _pll. ................. _........................................................................ 
1D5:H>4 •• pIL. 3.6 a.i 3.i :1.9 4.0 a.7 a.8 3.9 4.1 4.2 
1954·fJ5..pli.. a.2 3.4 3.4 3.6 3,6 3.3 t.4 3.6 3.7 
lQ5.'i-t1tL _pl:L.. 3. 1 ;J.5 a.li 3.5 a ') 3.4 a.5 a.7 .. ______ _ 

'I'otlli solids: l 
lU52-5a ..... Pct._ "'~ __ ....... _ .1Il.tl7 1Il.0ll 
1I153-54..Pct.. 8.&1 1I.9i .10.80 
19[>1-Ii.1••J'cL. 9.•0 111.1i 11.67 
105[,..atL .. PcL_ 8. '72 It]. tl9 .11. 45 

Total acid: l 
.1952·5:1•• Pct........... . S') . i4 :~~ ---"-:56" .. ----~f.s- '''---~55- ...... --:47- "~---:42- -----:431953-54.. I'ct.. •S4 .GS til 

1954-("1),. ...PoL.. .1 • .17 .SU • 80 .82 .86 1.02 .Si . Iii .70 ........ 

1115:>-56•. I'ct.. 1. 48 .711 . il • ill :1.35 1.00 .84 .77 ........ 


Suiids-ucld mUo; 
1952-5:1....... . 12.28 14.n 14.2.1 

I 

1953-54....... . 10.52 B.fHi .Ii. ill 19.00 "':iii~88' · .. .iii~88· '''14~5i' '''i7~34' ·--iii:.12· '--20:58 
.1954-55.... '" 8.1l3 11.43 14.50 14.32 14. 34 i. \14 10. In 14.13 14.5i _______. 
195:>-[~i........ 5.8\1 12, ii .1fl..l3 14.93 6.50 9. i4 12.86 H. 52 ........ 

I 

I Thl) menn of 50 determinations made in 2 seasOI1S, of i5 determinations mild\) in 3 seasons, or.or 100 determina· 
tions made in 4 seilSons. 

, ~rh<l meal1 or 2.; determinations. 
3 SlOC pillte II. 
I YQ, ydlow onmgo;' '. omnge; OY, onmgeyellow; 1'. pleasantly; }"1'8, pleasllntly tnrt to sweet; OV-M, over 

mtltnre. 
> l\lellll or duplit"tc determinations . 
• Mg./ml. 
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TABI,t: .I S.-Seasollal C/WII(lCIl 'in 11/iysical dwraclerislics and chemical cO'llslilllclIls oj 
Florida lallflelos, by variely and kinci 0/ 1"00lslock, a1ld locai'ion 0/ lest, picki'llil dales 
1952-5810 J955-56-Continued 

'rhonilon, rou~h lemon rootstock, Plot 25,' Thornton, rou~h lemon rootstock. Plot 20. 
Chsrncteristlc Mount Homer ,'Iount Homer 

null season 
. ,

Oct. 1··5 Nov. 1-5 Dec. I-51 :illn. 1-5 Fcb.I-5 Oct. 1-5 Jun. 1-5 Feb. 1-5 "'ov.I-51~ 

Wllight pcr 
Crnlt I ...Ow." 168 2'20 261 287 2;8 166 2()S !U16 286 285 

Hind color: " 
1952-53......_. .. - .. .,.- ........ D F I I n F r I 
1953-M........ D g a a .J D g (1 a .I 

111M-53•••••••• D }; F I! .J D I' II K 

1115.>-56 ....... n E .F Il I D g \., 11 1 
" :Flcsh color:" 
1952-53•••••••• .... ..., .. - ..... !'¥ 1')' '1'1" "~'Y I I'Y I'Y 'rY 'I'y~ ~ 

'I;)~'1953-,'i4........ 1'Y TY TY TY TY '1'Y 'ry ')'y 'rY 

19M-M........ TY TY TY TY 1')' 1'Y 'I'¥ 'I'Y 'l'Y 'I'y 

195.>-56........ 1'Y TY TY TY P't" ~ry 1'Y TY 'rY 


Flesh condl· 
Uon:" 


1{l52-5:1 .... _•.. Oood Oood Oood Oood Clood Clood Oood Oood 

1953-5-1. ..•••• ('u;lri<Q' 00001 Oood 00001 Drr CO;ll's~ Ooud 00001 Good 0"-111 

105-1-.'iii ...... " CQnr!)O COllr~tI Clood Oood Cloud Course Coarse Clood (lond 00011 

1953·56 _ Course Cotlr~e Oood 000.<1 Coarse Course Oood (lowl Good 


Julw pcr IOti--" 
~Ilts. or 
rruit. 1__ • iIlL. 5" 57 55 53 51 5-1 57 55 r';i 50 

J\lI~~ pcr 
CrulL 1.• l'ct •• 57 58 57 55 52 56 50 5n 54 52 

l'ulntllulllty: t 
Arbitrary 

stllndard: 
'I'urt P turt P'[,S PTS 'I'nrt I' tart P'I'S l'TS 

1053-04."... Add Turt 
1952-53 .. 0._ . '--'Ad,!' I' tart P tnrt. I' turt '''Acid P tllrt I.'TS I' InrI. 

IIIM-[>5...... \' acid Acid I' turt P turt l' turt \- acid Acid ,/' turt P tnt·t I'TS 

1955-56., .••• V ucid ~rllrt I' turt I' ttlrt. Vucld Tllrt I't.ttrr. P tnrt ·PTS 


Numerict,1 

ruting': 


-01952-53' ... ,. .. ~~~- .. ~~ .. t~l 70 81 S·I I 6·1 (- 81 S·I"~""--
195.'!-5-I. .... , [JO 59 75 78 ' 72 48 . 60 75 81 77 
191>1-5.;..... 37 59 74 79 au 1 51l 73 76 84Z~ I195.>-56 ...... 35 60 71 (0 I 60 71 74 8235j

Ascorbic acid: " 
1952-53...Mg.. 0.:18 0.:18 O.:lli I 0.36 0.3\1 0.38 0.:10 0.35 
19[»-04,__,\1 ~ . 0.:17 .au ,36 .3~ I .30 0.37 .3,j .aa • :lO . !!7 

1II5h'iii... ~l!! __ .37 .as :19 .:16 .35 .3.5 .3,' .:H .:1:1 .a7 

IIl5.';-[>\i...\J ~ Al .31,1 35 .ali i .as .3S j .35 3') .:10 


Acth'c IIcldit.)·:, I 
.1052-."a•• pll .. .. !

3 ., ----aX .•. , 3. Ii ; 19:;:1-5-1. • p If • : ':1.-1 :1.5 a.s 3.9 :l.5l 3.7 a.S 

1054-.;',•• P II 3.0 3 .) 3.3 a.5 3.6 a.1 3.:1 ' 3.,1 a.li a.1i
11ur>i'".-.[,.; _4 P I ( 3.0 :1.3 3.5 3.0 3" I a. ·1 a.6 3.ti 

'l'otlll solids:! Il~:~ I . - I 

HIf>:h1:1 .• I'ct 10.15 10.4:1 10.711 W.02 10. I;; 1O.4!i 10.81 

IIIr':I-M •• I'\·t • ii.so H. ia O. :m 0.a7 9,76 S.80 0.18 n,'1ll H.82 1(1.2-1 

tt)f14-.i:l ~ .. Pet., .. U.57 9. i·' 0.U7 V.!~) 1O.~i \LnO V.74 '.l.lli W.W 1(I0~ 


IOr15-rlfj .!'cL. 9.07 9.25 U.Si' 9.03 1). 27 U.7(1 !l.1l7 10.03 10.12 

Totui IlCllI: ~ I 

105~'-[,J,""Pct..~ 1.1l:! •82 1 .74 .71 .95 . if) .74 .69 
195:J-5·1_.l'cL.. I.W .UI .73 I .&1 .56 1.13 .S7 .69 .61 .57 
19,'H-M•• I'ct._ 1.4i 1.14 .88 .74 .7S 1.58 1.08 .S9 .80 .79 
195.>-5(\.• Pet.. J. 67 !.IS .05 .S4 1.59 J.1i .S9 .S2 .75 

Sollds'lIclt! 

1952-5:1. ....... 9.19 12.:18 14.011 15.20 1O.5,'i 1-1.14 15.71

·-~~7:79·l!I:;:l-04 ........ '--7:39 9.50 12.74 l4.64 17.41 HI. 55 la.02 16.10 17. Wi 


IOM-f,;.••••••• 6.51 8.M 11. aa 13. as 13.94 6.01 9. U2 11.09 12. r.3 13.82 


mUo: 

""; I 
1955-56......_, 5.43 7.1H 10.0;- 11.82 ...._...., 5.8:1 S.29 11.09 12.23 13.49 

1 'I'hu menll or 75 determinations Illude in 3 sensonS or or 100 determinations Illude in 4 flCllSQllS. 

~ The meall of 2S delcrmluaUons. 

1 Sloe nlnh' 11 .. 

• I'. pll'a~III1!1r; I'1'S, Illl'usantly tart to sweet; UV-lIl, over IUtlture; 1'1:, pale yellow; 'l'Y tUllllislt Yl'1I0\\,; 

V, \·cr~. 
,I ,\Icaltol t!upllcull' lIclermillllliollS. 

6.l1lg.(ml. 


• 
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TABLE IS.-Seasona/ changes ill physical 1:/lUraclerisUcli ami chemical COl/still/clilli oJ 
Plorida laflge/os, by t'ariety aTid kirld oJ Toolslock, arid iocation of tesl, picking dales 
19{jf~-53 10 .1955-56-Colltillued 

Tbornton, rough lemon rootstock, Plot 21, Thornton, Cleopatra rootslock. Plot 28, 
Characterl~t1c Clermont Forest City

and et.'3.qon 

Oct. 1-5 Nov. 1-5 Dec. 1-5 Jan. 1-5 Feb.I-5 Oct. 1-5 Nov. 1-5 Dec. 1-5 Jail. 1-5 Feb. 1-5 
---1---1---------------___ 

Weight per 
fruit ' ••• 0111•• 168 210 212 295 2111 159 213 256 281 

Rind color: ' , 
11M2-53•••••_•••••••••.•••••••••••••••••••••••••••••••••••••••_•••••• D o r .r 
1953-M....._.. D f: 0 0 J D E o 11 J 
1954-55........ D jo; F II J 1) F II r 
1951>-M•••_.... D E jo' II If D E o II 

.f'lesb color: , • 
11152-53.............................................................. py py TY 1'Y 
195.1·M........ TY TY TY TY TY TY TY TY TY TY 
1954-55........ TY TY TY TY TY PY TY TY TY 
1IM1>-M._...... PY TY '1'1 TY TY PY TY TY 'l'Y 

~'Iesh 0011111· 

tlon:' 


1952~1•••••••••••_••_••.•••••••• __ •••••• , ••••••••••••••_•••••••••••• Good Good Good Oood 
1953·M........ ('oarso Coarse Oood Oood Dry Coarse Good Good Oood Oood 
19M-55.... •••• Coars~ Coargll Oood Oood Oood Coarso Coarse Oood Good 
1115.5-M..... ..•• Coarse Coarse Oood Oood Oood Coarsc Coarse Oood Oood 

Jult.., per 1011 
gillS. of fruit' 

:'11.. 56 56 51 48 (,1 
Juk.., for fruit' 

l'ct•• 58 58 56 53 49 58 59 69 56 
l'nlaLablllty: • 

Arbilmry 
sLandllrd: 

1952-53•••••• __....................................._•••__ ._•••_... Tart l' tart. .PTS 1''1'8 
19.0;;1·M...... Acid Acid P Lart I'tart Insipid Acid Tart I'tart PTS I' tnrt 
1954-55...... V acid Aclt! P tart I' tart P tart V acid Tart I' tart Ptllrt 
1951>-..'6...... V acid 'rart P tart P tart I'TS V acid Tart P tart PTS 

• 
NUlllcrlCliI 

ratln!:: 
1952-53................, ..........._..........__.................._ il 82 84 
195.'\-54...___ 48 M 14 14 11 50 74 82 78 
1954-55•••__ . 33 59 71 is 79 37 72 i8 
1IM1>-M...... 34 60 11 74 80 34 72 82 

Asc'Orblo acid: I • 
19S2-53..Mg............................. _••••••••••• __••____••__... 0.44 0.42 0.41 0.:19 
1953-M,.Mg.. O.:lO 0.30 0.31 0.24 0.22 0.37 .38 .:16 .:12 .31 
1UM-5.5 .• :'II:.. .:16 .38 .38 .34 .35 .39 .40 .41 •:19 
1U5."t-56. MI:.. .34 .34 .31 .31 .28 .44 .41 .37 .38 

.\ cti vc al·ld· 
Ity:'

1II52-f>3...p1L.•••••••__ •• _... _••••__......................_ .........., ................................. 
1U.'\,'-M...pIL. 3.3 :1.4 3.6 3.7 3.9 3.2 3.4 3.5 :1.7 4.0 
ItlM-M...IlIL. 3.1 3.2 3.3 :1.5 3.5 3.0 3.2 3.'\ :1.5 
1U5,"'M...p1L. 3.0 3.2 3.4 3.6 3.6 3.0 3.1 3.3 :I.ti 

'I'utlll rolllls:' 
1052-r...1. ~ Ilet .. _... ___.. __ .. __ .... _........__________.. __ .. _...... __ ......... _... _______ _ 
 10.02 10.12 10.90 11.4!1 
1\15:I-M I'c~" 7.80 7.98 8.70 8.37 8.80 8.80 8.78 9. 40 9.118 10. ;5 
19.,'H...w pet.. ... ,~ S.87 8. S-t D. 1; 9.27 9.57 9.57 !I. liS n.s:! 1O.ll'l 
1U55-li\i I'ct"1 7. Il'l 8.20 8.95 8.68 8.87 U.21 9.30 9.90 10.5,1 

'l'otllillcld: , 1 1.08 .88 .88 .84mt3~~. ~ 1;~t::I""i~Oj' "'-'~Sii' ""'~ii:i' .....~ [,8 '''''--~5;:'I''-Ti7' .90 . ifi .6S .59 
19.;\-55 .• l'ct•• 1.M 1.10 .88 .81 .80 1.49 l.JO .89 •Sli 
W5.'i-56 .• Pct.. 1. M 1. 12 .79 • ti6 .13 1.57 1.30 .88 .79 

Solld~,"c1l1 
ratio: 

1952-.'\,1 ___ ••••• """'" •__ •••••• .........i. ____..__ ................__ 0.28 11. frO 12.:19 13.68 
m5:I-M•••••_.. 7.2'l !1.2lj H.O:\ I H.4:1 15. H i.52 U. iii 12.:17 15.35 18.2'l 
191.H-5.'i__ ••••_. 5.71i 8.tH 10.42 11.44 1I.!lti 6.42 11.04 I \.liS8.S11 I
195.'i-56........ 5.14 i.32 II. 33 13. Iii 12.15 5.00 i.15 11.25 1:1.33 


1 Till' Illl'llll of frO drlcrlllillation~ made in. 2 slJllron~. cif 75 determinations madc in:l seasons, or of 100 dctcrmilm· 
Hon, tnlltit.' ill ·t s,'n~OIl$. 

~ 'rile tnl'un or 2S dctcrtllh13tion~. 

• 

, Sl'tllll:ltc 11. 

, 1'. P ens,mUy; I'TS, pfca.'<lIlltil- tart to sweet; l'Y, pale yellow; '1'1, taonish yellow; V, very. 

I :'1 can of dupllClitc dct«mlnations. 

·l\lg./ml. 
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TABLE 18.-Sc(180Iial clraflgc8 ill lJhysical charac/eristics and chcmical cOll81itllCliis (}f 
Florid(l lange/os, by van'ely alld kind of rool810ck, alld locatioll of lesl, pickillg dales 
195e-5S 10 1955-56-Contiuucd 

Tbornt<ln. ClooplItnl rootstock, I'lot 211, 1'bornton, Cleopatn. rootstocl.:, Plot 30. 

CI19n1ctcrist h: 1'avares Orano Island 


nudsesson 


Oel. 1-5 ~O\·. 1-5 Dec. 1-5 Jun. 1-5 Feb. Hi Oct. 1-5 Xov. 1-5 Dec. 1-5 Jlln. 1-.'> ~·eb. 1-5

------1-------------------------------
Weighl per 

rrull' ... Om •• I!J!I 2,<;8 lb.; 2tH 311 , 346 
Rinll t'Olor: I I 

1%2-53................ . (l 
,: j ........r '--"'j), .......~;. •·....ii' · ...... r .......j


111..'>3-51........ n II 

19&1-55........ Il 11 II " ............................................ 

195.~liIi........ n (l II " D g (I Il ........ 


f'lesh t'Olor: I I 

1II5~-5.1................. . 

19:13-&1........ 'I'Y 

19&1-55........ I'Y 

1955-56,........ I'Y 


Flesh t'Ondl· 
tion: 11 


195~-53................ . 000,1 Good 

\9[>;1-51.. ••••• COllrro 000,1 Oood 

19&1-55... ..... Co"r~c COllrre 00011 

IP5.'i-56... ..... Courro COlln'c 00001 


Juit'e per II.) 
gms. or rrult I 

:III.. 37 58 59 
Juit'tl per rrult' 

I'd.. 60 00 
Pnlutllhillty: I 

Arilitrury
stllndllnl: 


\!152-53............... Turt P turt 

WO:I·51...... Add 'furL 1 P tart 

1II&I·5.1 •••.• .! \" acid 'I',ut • P hart 

195.>-.';(L. •••. ,' .\chl ~:"rt I P tIlrL 

NumerlcHI 
rutin!!.: 

1952-...\3~ ... _.... ", ~._~ ..... 71 8:!R! I 84 ..····s.~···....5ti· ··..··f,;;· ......76· ......8.~.......87
1\1.'\,1-&1 ...".. 51 11-1. is 

19&1-55...... :17 mi 73 so 8;1 ............................................ 

1!I~,'i-56...... ~o wi IS RI S3 44 64 I!() 81 ........ 


Ascorbic acid: I. 
1~52-53 .• ~h:....... ,... 0.3" Q.3'! 0.35 ...... __ ................................., .........._ 
19~1-~>! .• ~1~.. O.~ .?~ .:l~ I _:I! 1I.~'Il, 0.40 0.40 0.·12 0.38 0.31i 
IP&I-v;> .. ~IJ: •• , ••1. .:11< ' ..I!i ..t,> .:11 ,............................................ 

1955-56 ~I~ •• l .37 .3.; .3:1 .3:1 .:''Ii I .40 .3.5 .37 .35 ......._ 


·\W5~:~~I~~n·'·l·······" ........11 
......._...................'......................................._.... 


1953-&1 .••pll.. 3.2 3.,1 3.5 :l.7 4.1.1 :I.U a.:I a.·1 3.6 3.11 
!!I&I-55 .•pl\.. 3.1.1 3.1 3. I 3.·1 3 .• 5 ........................................... 

'r~~I~~~;hIS~':I •.! 3.1.1 3.3 3.1 :l.U! :1.(; 3.0 3.:. 3.~ 3.6 ......_. 

19.,):!-5.1 .I.•ct••!........ 11.8711(1.1. 111.;2 ... ... • .... •• _. • .............. 


:~t:=tL ::~~:'I I~:~ ~:~ I~:~ Ig:~ '''ig:~' :~~.~:~: ~.:.~~~: ..:~~:~...:~~:~...:~~:~! 
19.'\,'i-.16 Pct..l 9.H 9.S'· IO.I~) 10. is 10.6. 9.4i U.Si 9.110 1O.~8 ...... .. 

Totlll acid: I 1 
11I.'}2....'>3 .• p~t.. ......... I. IS ' .~: ..···:59· ....r2ii· ....i:oo· .....:8.~..... ·:f~i· .. · .. ~Ti111.'>3-->4, . Pct.. 1.11 .9t 

IU.>4-M • Pet.. 1.17 1.21 

11I5.'i-,';1\ .. PCI.. I. i3 I. II :~\ :~ · .. ·i:5~· ·· .. i:iii· .....:8-}• ....·:i,f.· ======== 

eollds·acld 
rntio: 

19.;:!-.5:1........__.. __ ..... ___ ... ~~ ... 8.58 11.1.82 

1!J,'\,h>4........ i.93 11.1.31; 13,42 

19.>4-.'1.'......_. S. iill 8.0.') 11.24 

1!J,'iS-.16........ ~. ~i S.S9 11.411 


, The mC<1Il or 50 determinatfons mutle In ,2 sC<lSons, or i5 determinations mllde In 3 5I'..u5ons, or or 100 tletermin3' 
tions made In ~ ~CII..""ns. 

I The mC<1ll o( 25 determinations. 
l I're plato II. 
I 1'. plcasllntly: PTS, pleasantly tart to swcct; O\·-~[. over mature; I'Y. plile yellow; TY. tannIsh yellow; 

v, \"cry.. 
• :IIcan or duplicate determinations. I 
':'Ig.{ml. '. 
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TARLE 18.-Sco.~O/i(I/ cholilles lIt physi(,l1/ dlllrnclai.~ti(.,,~ 01111 Ch(lIIh'lI/ f'o/l~lI'llIelll,~ oj 
flr)rid(~ IClIlIlc/IIS, I)!! (.'(I/';ely II/lei kiwi IIJ I'(I(}/.~t(I(·k:t uliti. l(Jcution (If Il'sl, "ic'k/://!I dU/ell 
/962-58 I" 1IJ;j;i~,il: .. ( 'outiulit'd 

• 

,

\\'t'l~hl p<'r 
:II!I 'lr..1 ': 31lS ~7fi i :r~ilrulL ' ••• Om•• J!l1 ' .. ! 


H llItl l~)lor: ' , I 
 1)' n 
e ...:;:i=i':~::'::::::" (' I gI 1\ I.t i. 'f Dl I 1.+L I... 1.+ 

K I, 1.+:it~=~~:::::::: f; ! II~ I Ii '," I, '1,+ ~ i .ED I 1'1, .. ••· ..\I 

~·h.'~h ,,,Inr: ' ( .j I 


YO· II o 0I\I-'\~·;':I. ....... '. n) (I I 0 
 () ()1\I[~I-.'iI. ••.••. YO () . () 0 :::'0'· "....."':0°. 
111,''>1-.'1.;..... •.• ,'0 0 I 0 0 0 o ogI\U5.')-1;(;........ OY 0 I 0.. . ........\ OY , 0 o 


FIC.'lh ''OllilItlOII;' !! 
1115~-S1........ •. ...... 000<1 i Oood' Oood ....... '.... .. 00011 ; Ooodl Ooml 0",,,1 

10....1-.'14........ Cnlll'S<' I Onoel i Oootl Oood ('o:u.,.·· : Oood· O""ill 
 OeH1I1 

('o:Lr:lt~ i n"'~ll (h.HI 
tu~\-.I)t)~ ~ ........... ('i.:'r~t· ('U:lnw Ij Oum. ~ CU:Lr:it' ( ("U!lr::.' (1,••1 1 (1,",,1 

JIIICt' '''''' 100 I 

lU5"-~......... ..... C()!Lr~' ('uurSc' ~ Good ., (.I~)(.HI I< O~lotl' ~ ('oar!'il~ 


~1I1~. nr lrult I I I fi!i~ It . [1-5 !'\." flo" !~~ ! ti:! (' :,,' 
Juk,.. pcr frllil I tiiPcl.. ~i I~) I~I .'\.." 2 [,I i 58 
l'IIlat!lhlllLY;' l 


.-I.rhllrury j 1 

shLluhud: ! I·t:lrt "'I'S I"I'S

:g~:A~~~:::: ''''Acki" I:I;:~~ PI!~[~ :::::~ C::·:~T··A~i.i· I'lurt 1"I'S 
\O.'H.M...... \' ~eld Acid! I' llld I""S 1 P'I'S i V :>cld P lart I"I'S 

P'I'S I"('S193.'>-5<1. ••••• \' IIchl .'cld I"I'S ......1\...... --i \. I\C.ld 
~umcrk-ul 

nlUng: t;2 73 8:1 81; 
111.';:1-.'>1...... 51 70 MI d7 ......_.. ~9 
1952-S3 ..... __ ... _............ .,. 62 72 84 ....... ------ .. - ..... --- .. ... 


60 79 89 
III n 8519M-M...... :12 55 7:1 S~ f 85 ?t! 
M 82 85 

A"''tlrhlc acl,I:" 
.........1.........
19....';-5<;...... :H 59 81 3h 

IY52-.'>I••~IR...........1 O.:?1' O.~~ O.~~ ,••••__ .........~:., O.;f O.:?1 O.~~ I 0.20 
195:1-.'H .... ~lg.... O. Z,2 ;' a 21 ~ .. Z.! ~ ... _ .... ....- .... ~1 O.;;a ! ._.. .. 25 .... , ,_ .. _-- ....-
19M-5.~..~IK.. , .21 , .IS I .2~ .~'II .IS I .~I .~l .~~ .:;:\ i .2~ 

A~~i~~~~i;I~;~:I'! . \9 ' • \9 j .I~ ........ :......... ._1 I ..~ I ..~ ..fi ' ........ 


1952-.'>1•••1)11................... 1, •• ' ............;.........l........ .1. ...................--.... '........ 
1953-M...JlII..! 2.9 :1.:1 I :1• .'; :\.S \......... 2. U I 3.2 :U :I.n , ..... _. 
19.'14-5.~... I.II ..1 2.9 3.0 I :U :I.~ 3.11 2.9 i :1.1 3.•1 a.:' . a.1i 
195.';-....i... Jl I. 1•• \ 2.9 3.3' 3.5 ........"......... 2.9 t 3.1 I :I.~ ;U I·.. · .. .. 

'l'oLill ,...U,ls: I , 'I ' 
1952 •.'>1. ,Pel.. .......... 10. o.~ t 10.70 11 •. '>1 :__ ....... .. •••••••. 9. iO I 10. Ii.; 11. \U I 1l.!"1 
1\I.~I-M •• l'cl..' S.lI7 9 • .'iO I; 10.00 IO.~'I; ,...._.... 8.!!7 9.50 10.10 11.01 ......... 
19.'14-3.;•• l'cl.. 10.67 9.\lI! 11.:?1 11.:17 11.~5 8.75 II.:!:I !I.II:I 10.7:1 11.05 
19M.5<i.. l'el.. 8. til U. I~ i 10.00 .......... ........ 8.1" I!. 9i' 11.115 1O.71i 

'('olaluclll: I I. '.'" t 1.14 .97 .91 .881952·....' .. I·CL.. ......... 'Q .91 .89 ,........... •..•..·1 

I. Ii •!IS . ,:1

1!l......I-M•• l'cL.. 1.52. .\1:\ 1'.-('3, 1'.-0,() , ........~~. 11·.~9011 I .81; .89 .84
1 1.2"lYM-M.. Pet.. 'L':!:I I. I)\, • "" S·,lUS5-5tL .. PCl.. 1.97 L 12 .84 ...... ~ ___.._..J .. _._..,____ 2.00 ! 1.30 .\10 

Sollds·acld I 1 t 
n.ti!): I' 8.51 1 10.98 12.3\1 1:1.0il!I52-~1........ .......... 7.SS 1I.7n 13.08. ,......... ,......... ; 


8.12 1 1l.~S I ..... ffi ,...,,___
195:I-M........, 5.114 L 10.?l 12.9'J I 14.611 j ........., 11.01l ! 


7.44 I 11.M 12.lki 13.1519.'>1-.'1.5........ ~.7S II. III 111.59, 1I.21i; 12.0.5 I -I.1iI f 13. 12 1___...._
11.11111!JS.';-56........ -I_~O ~ .~.14 i 1I.90 j.........( ........ : -I.:I~ i 11.00 I 

I 'rh" me-.lIl 01 SO dell'rlllhulllolI~ nlllde In. 2 se: .. <on~, of75 dclerlllinatiorul made In 3 st.'USOns, or 01100 delermlna· 

t ions made In .. ~~'"Ons. 
, 'I'he mean 01:!5 delerlllitUllions. 
, See plate 11. 
e YO, yello,,- orange: 0, orange: 0)", orange yellow; P, plessuntlr; PTS, pleasantlr larl to sweet; V, very. 
I ~Ie-.ln 01 ,lupllC'.lte delermintltlons. 

• 
• Mg./IlII • 
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TMn,tJ 18.-S~(I.~01lIll /'h,1ll1/1I11 ill physical t:harll('/t:I'i,'1lic,'j 1111/1 t'hemicIIl (;(lIl.~Wllellls 0/ 
i<'lm'iti(l lalllldo~, "/1 vUl'ir.l!l 1l1ll{ kind of Toot.ttlH:k, (Hid 100:oliOlI of ICIiI, })ickill(1 dolc.~ 
195:1-53 10 1955-5(i-Continllt!d 

101 bUleolll, sour omlllle rootslock, Plot 33, Mlnnt!Olll, sour oran/le rootstock, Plot M, 

Clulruclerlst!c Terril Celli llmdenlon 


and lW.lL...:)1l •______+0_C_'I_._I,_5, :'~:.: ~-51~t'c. ~~J,~~. ~~~~~,~~~ 
W"I~h~ IIt~r (rlll(l

0111 •• 21:1 27f, ! a~:1 31.9 3:;1 :!IXi 252 !!!IO 3~2 :~!:! 
Hhlt1 color:!' 


1052-53•••••••_,........ . J I 

1\1,,1-M......,. n K .1 

1!l51-M........ (' K 

lUi''\-:.I....... " I) II 11 
" J"ht.'ih t:f)lHI'; 2 t l 

\II.~2'f>!\..__, ... I., .. _..._ YO (I o o YO o o (l 
\!If>!\ hi........ \I () () o VI) (\ () oYO o 
HlM-M......... YO () o o o YO o o o o 

1011:..[>11........ 0 Y o o o o o o o
0'"0,

FI,'sh cOlHlI· 
tlon:' I 

1\152..:1:\...._..,\ (10"<\ j (1110<1 (10011 (h",,\ Good 0001\ 000\\ 
1I1..,:I.M ........ !' (-'oar:4' WIO<I Oootl Ooot! (10011 0001\ UOtKI (l,WIt! 
IUM·.'I5....... . ('uur:4! ("OtlO't' (loot! Good COW'><' 00011 UiNHI lIooHI 
lUMt,flIl........... N. ('Ull~' Gours-' Oootl UOOII CUIlrst- 00011 lIIH)(1 O'MHI 

Jult~, I"'r lOll ! 
III

I: ,S' o( (,millMI,I 6Y 51l lid 59 
Jlllc..' I'llr (rllll, I 

Pel, btl 61 til 5H 
l'ulUIHblllty: ' I

Arbllrury 
~I(""hortl: 

195~'[>;I ...... " ..._.... 'I'nrt I'lt,d '''I'R I""S '1'nrt I'lurl ]»'rs 1'1'R 
105:\-,'\-1..... Acl<l JI hlrt P lnrt I"I'R p'rs 1"I'S "':Gi,r I"I'S P'I'S I"es 
IOM..M..... V uchl 'l'urt I'llIrl '''I'R '''1'8 \' ilelt! 'I'lIrt P tilrL "'I'S l"I'R 
\90:..5\\...... \. IIchl 'l'llrt l"l'R '''I'S I"I'S \' ""h' 'Purl I"I'S .,'l'S '''I'S 

'NUlllcril'tiI 
nltlll~: 

1952..53___ .......... is 89 6!! 1~ s.~ 86 
1953-M...... 57 T.! 86 9'2 10 !IIi 9'l 94 
IgM-.'I.~...... 34 60 13 88 tiO 17 81l 91 
lyo:..5tl.... , _ :1:1 I~l M:I 85 62 85 85 S5 

.... seorhlc IIchl:" 
1lI52-r,:I .• M!:..L........ Il.~~l O.~~l 0.24 o,~ ........ 0.21 ().21 0.21 O.UI 
HI.~M ,,111~'_1 O.~') .2:1 .23 .21 .~'). 0,20 .211 .~~) .21 .11\ 
I\IM-5!i .. ~l\t~_.. ,;2:.1 .2'2 .2a .2t) .:ll .20 .:.!l .24 j~l .2:1 
1011.'.·56, .Mg ••1 .21 .m .2U .18 .19 .17 .1Ii .17 .18 .15 

A%~~~~~f!:~\~k'.I..............................._........ ____....,..__.......______._...............__ ..__ 

19.',1-.'>1,,,111[.,\ ~I.I 3.,1 3.11 3.7 ~.2 3,1 3 • .'1 :1.1', 3.7 4.2 
IUM-5.L.I'II.. 3,0 3.0 3.5 3.7 3.7 3.0 3. i 3.5 3.6 3. Ii 
IUl\5·"i... I'Il.. 2. \l 3.2 3.4 a.7 3.7 3.0 3.3 3.5 3. t\ 3.-8 

'l'olal SOlids; I 
1952-[,:\ .I'el......_..... O. s.~ 10.70 11.33 11. s.~ ......__. 9. ro 10. lifo 11. Ii II. f>8 
1953-.'>1 " I'cl.. ! S.1l7 11.87 10.711 10.42 11.~5 9.41 D.1li IO.lItl 11.88 12.6Ii 
IY.'\h'l5 .. Pct.. 9.21 9.!!!\ 10.03 10.14 l1.ro 9.411 D.U!! 11.31 11.87 la.al 
IIl5.'Hill .. !'c!.. 9.21 11.117 10,83 11.31\ 12.12 9.12 9.liO 10.77 10.81 11.24 

'l~ut"l ucltl:' 
1\l.~~'-53 .• Pel.. __..._... 1.03 .81 .13 .65 1.00 .94 .82 

1\l.~M .I'ct.. I. H S·, .118 .11-1 .M 1.21 .79 .73 •.,9 

1!lr>l-5.'i .. l'cl.. 1.82 I:~j .9'2 .18 . ;7 l.f>8 1.2~ .8tl .SO 

\115.,>-1,11 , I'~l., 2. Il!l 1.31\ .~ .75 .77 l. 70 1.0'~ .81) .15 


Solhls,"chl mtlo: 
IIM2-[>;L. __ ._•••, ...__.. [ 9.511 /3.21 15.52 8. \16 11.33 13.62 Ki8 
IY,I:I-M_....... i.M' 12.0.& 15. SI 11l.2S 12.62 15.m t1,22 20.·10 
\9M-M.__ • __ .. S.OO r,.,~~ 111.110 13.77 8.05 13_2'2 14,~ ttl. ~!! 
lU5:>-5l1......__ ~. H i\ \l It.42 15.15 O.4l 13....' H.4l l7.211 

I 'l'he ""'U" o( 76 d~lcrll\IVlIIUOIlS miUle III 3 8eIl$OIlS or of 100 determlnutions made In 4 sellSons. 
2 "rhe Ulellll or 25 determitUJtiOlUi. 

1 s-.~ plnh..\ lI.. 

• YO, vello\\' orlln~e; 0, orange; 0 Y, omnge yellow; P, plfllSsntly; PTS, plcllSnntly tnrt to sweet; OV-M. ,,~-. 

mature: V, very. 
• MelUI o( (Iupllcute detemllllnU".Js. 
• Mg./ml. 
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T ,un.~1 11:1,-- S~O,W11l0' ('J,al/(IN; in /lhll,~i('(,1 dWI'(lc/erislics (tIl/I ('hell/ielll ('/JI/s1illll:/Ils of 
"'/otic/n lall{//'loll, b" l'lII';('/1/ IlT,d kind oj rooli$lock, am/ local ion oj [eli[, pr't:killY clllicii 
195:2-58 10 1lJ55-5 ti-Co II lillI/cd 

Mlllllcolu, sour orun~o roots/ock, Plot 35, I Mhllll'Oln, Cll'Opntru rootstock, Plot :Ill, 
Ohllrnctcrlstlc lIrtu\clltoll .-\luunonW Sprlllgs 

.. ntI Sl\IL.~()n 

I I 'I ION. t r. i:-':0\', I 5;t)"(·. I r" .filII. I [': F.'h. 1 5, Ocl. I [. i:-:~'" I [.11l~C, I "I ~~':..I:,II"~ 
.. {-. ~ t 1 i 

!II:! , aflll!!;~~ ! ~S7 :1:15 ; all ! :l5S IS I I :181 I 
n 1,·\· I L+.rlJ) ,I 1,+ ' 1,+(oJ '::~J: "'IX --"~'l 

I 

""I,J I': 1\:1 1.+
Dr I': Ii I,; 'I:~: 

t 
! () ()ro 

(), () 0; n, °1 gl 0 0 
0, 0 00: 0 0 """0 

(looH (loilli (loml(l'~)l1 I',
(""'t OfU·:W·! (loot! OtHlIl (}011l1 O\'~:'l 
C'OtU":i1;' I (l"o,1 , n,,)l1 (100,1 
(\ullr:;t\ ~ l'our:·u, ~ (loud (1111111 '-(ii~;{i 

fij 

roS fi!i 

'Purt. I"I'S 1"1'8 
P Cnrt, prt'S I"I'S 
I'ttlrt I"I'S 
P !tIrL l"l'S ,",'S 

1 'rhe IlWln1 0(75 dt'tcrnlilltlt\ons mud,> til :I ~cl\SOIlS or or lOll dclcrmirlllllolls Illude [II 4 SClIWIIS, 
!J 'rhe tn~nn oC 205 dl!h.'rmhmtiol1s 
! S(-.) pilltl' Ll, 
4 YO, y\'1I0W onulg~: 0, OrtUl)lC; 0 Y t onUlg:l..\ y'~lIow: PI Hh~t\..·,mcb·; P'I'G, plcns.'lntly tart to SWl"et; OV-~[, over 

11\:1 tun"; \~ ~ \"~r~~~ 
~ ~lea11. Qr \Il1nli(~lll' lh'/~nI1II1I1UOII$. 

• 
6 :\.I~,:ml, 
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TMIl.E lS.-8ea.~0Ilal cha7l(les ill 1Ihy.~ical c},ar(Jclerisll'c.~ ami chemical cll1l,~liIlle'118 oJ 
Florid(/. I(/'"{II.'!O.~, by /}udely (wei .i..'iud oJ l'Qo/slork, ali(I localion oJ iclll, 1Jickillg dales 
lB5~-[j8 10 1955-56-Contiullcd 

Miuneo!u, Cleopulru rootstock,l'lot 37, 1\Ilnnl'()IIl, SWl'tlt orunge rootstock, Plot 38, 
Sorrento Dradento!1 

I 'rhe llIenll of 50 deterlllinatlons m~dc In ~ :;ensons <lr of 7. deterlllinations IlIl1de III 3 :;e'L<Ons. 
2'rho lUeun of 25 determinations. 
'S<'<l pilltoll• 
• YO, yellow orl\lI~e; 0, orange; OY, orange yellow; 1', pIClL~nnth'; I''rS, pleasQntly tnrt to sweet; 0\'-;\1, 

over mtuurQ. V t v~ry~ 
, :'Ieull ,)C dnplil~lIe determinations. 
• ,\IIt./rul. 



~'.\'II[,tl 1.8.-Se(l,~o/l(11 datllilel! ill p"ysil~ul charnclcril!lic:s aud chemical Co/l,~titllelll{l of 
Florida I(Ulflelo,~, by I.'al'idy IIwl kiml of roo/l1iock, allli localiolt of lesi, 1Iz'!:kill(l dales 
195£-53 fo J955-5/l-COllLillllNI 

SCfllIIlUI~, ~ollr onlll~l' roolstuck, Plot 39, I S~llIll1l)lc, sour orllllgt' roolstock, Plot 40,
C'lmmcterlstic Bradenton 'rcr!"u eeln 

lind seuson 

·0<:/,1'51:-;0\', 1'5!0('(!, 1.'~Jlln.I'ITFCh.H; OCt.I-5 I:O:0y.1-5 Vee, 1-5 JIIII.I-5 ('·ch. Hi 
------,I---·~, -,-'-, ____,___ --- -_-+___- -----
\\'cl~ht pcr 

frul~ '. Om Ifill :r.H11 ~74 ~'UIl 330 21i 25(1 30i 326 310 
Hind t'olor:' 1 

1U52-[';J .... . 
lO[';J-1j.! ... .. E ti (J ~ k .E 0 "'j .K K 
ItlM-5.'i f) (,' J .I 1, DEI 1 K 
lII,;',\-IiIi, •• _. V «' 11 J V F I J 

FI,'.;\' l~)lor: ' I 
1051-(\1 YO o o o '-"'0' .. ·· .. 0· ·..· .. ·01U[';l-M .. YO o o o o YO 
10"',",-00 ..,,,, ,. 0\ o o o o YO 000 
WJ.H>(i , OY yo o OY o 0 "_''''''o I . f'~~h t'OlIdl· 

lIolI: I. 
1P5~L.5:1 Oood r Oood Good Oood 
\U5:I-M COUr$4.~ C'{)t'r~~ i' Conr'w (lood Good cimrsc '-O'om", "Ot;od -Ooo;l O\i_~1 
IIIM-M ('()nr~(I Cunr:.:.- J Good Good Oood Conrse Course 0110\1 OtHltl GtH)(1
1955·.)1; Coor~~ ('onm'! Oootl Oood Course COllrso Good Oood 

J lIit~' ller 1110 
gillS, o(lrllil I 

MI I~) J 50 50 57 511 50 56 
J 1I1,,~ llel' frill I I 

Pel 62 1\1 til 5i 50 IiO 01 58 
P.lll1tablll~y: , 

.\rhllmry 1~llIlIdl1nl: 
I052-:i3 Acid ')'urL P Inri, I' InrI, I
195:I-M ,\chl 'l"lrt P IlIrl I' Inri I'TS • "\eld i'li,ri' j, iilri -I'TS' ""1;;;8 
IOM-5.1 \. nell I Add 'I'lIrl P IlIrl I''PS \. ucid AclU Tnrl '''I'R 1"I'S 
1\l5.'\-(i4\ . V.wld l' IlIr~ \' nt'itl Turt l' tnrt I'lnrt ••_.....

Acid I I' Inr~ I
~:uuu'rlcni 

mUng: 
W52-[';1 57 [ U:I 

LO,'i:J-54 IH" 72 ill71i I it 74 

10M-55 ,.' 4, 1 1i6 74 5a 67 

1U5!>-5(i , 5i I 72 It J .... IiO 74 


•\~l'"t)rhle uchl: II 
\9,)~L.5a_ ."tlt O. ~'S 0.30 
\115:1-04. _"tit .27 .2t:i 0: 2,~ 
IIIM-5.i :'olt; 28 ,2ti 
105!>-1iIi .\I ~ , ~'11 .24 

_"'tin' nchllt~': ~ 
1O.~2-,'>;L .1111 
195:h'i-l .pll !!.U :1.2 3 'J 

UlM-5.'i •. pll :.!.s !LO :1.1 
tu:j,'h'i4; , JIll 2.8 2.0 a.o 

Tolnl s"'hl~:' 
IIIS~·I\:I Pel \I. .:1 Ill. ~'I 10.$1 to,SlI 
10"'I-M 1'('( 10.1lI1 lIJ,:/I1 til, !!'J tt1.8~ 8,SI 9~ni 9,82 '"iil:iil 
W'''--5.i I'd 111.3;1 II. Ii 11,112 1:.!.U7 8,IKI 10. Ii Ill. 60 10, Ii 
10.'),'\-511 ,Pet 111.74 II. ~~i 11.05 8.63 to. iO 11.45 ' •••• __ _ 

'I'o!nl nelU: • 
1952-,'>;" Pet I.-IS 1. ~I 1.0,1 1.03 
tu5a-.'>\ .. Pc~ I.MI 1,3;1 1. 17 ,IIi .88 
Wf>l-5.) •• l'ct 2.41 .I,1Il 1.51i 1,42 1.31 
1U.'),,\-IiIi ... PcI •• ~38 1.5:1 1. 40 I.I~I 

Solhl,·ncld 
milo: 

lU,~2-,'i:l, •___....... .. fl. 57 8,4:1 lIl.al 10.40 
10,'1:1-04 ••__ •• , 5.62 7.50 S.72 1I).5.i 12.;~) 8.t}\ -iitiii" 13.25 16. 10 ---iii:ii2 
HlM-5.'i, ...__ •• ~. t~1 5,41 8.;1\1 4.80 0.62 8.77 10.60 11.43i, III I 0.21 I10,;''\-00" .. _... ~, 13 7.U2 8.04 11.05 CIS i.20 1O.IMI 1:l.lIIi ",,,__ •• 

I 'rhe lIH:'nn ()C 50 tI{!tcrmInntioo.s 1lI1\d~ ill !! !!en~on:), or 75 dct.c.:rminntiol1s mmlc In 3 seasons, or of 100 ttctcrluina· 
Lious mud\.\ ill ·1 $t.!'~(}I1:S. 

, trh~ menn of .!!,j determinatiuns. 
l Set', plate 11. 
I YO, yello\\' onlllge; O. ilrnllgc; 01, IIrnn~() yelluw; 1', pleasantly: 1"1'8, plcusantly lurt (0 sweot; OV-M. o\'cr 

mnturt:; V.t \'l'ry~ 
• Mean of tlnpllm(u tlctCruUiIt,tlOilS. 

'Mg./wl. 


4S 


http:9,)~L.5a


l'.\lIl.t: 18,- S,!asllllul c/tCW!lCS iu physical clttll·"dtri,~Ucs (Lilli c/wllti('ul cli/(slitllt'I/.I,~ of 
f.'lorida ((Llloel().~, I/y untiely u/1l1 kind of l'ool,~lock, ami location oj i(!l{l, 1ll'ckiJlfl d(lk:~
105£-63 10 1966-1i6-Colltillllt'd 

(,hllruct~rl~Ul' 
lind ~~U~Qn 

Ort, ~()\'. 
I S I it. 

'1";1.·W~I~hlll"r 
Irl1l~ I 0111 'G:I : Illil 21U i :tnt 

Hilld coh,r:' 1 !.~" I 
10.\2.-& 
1Il~1"(,' ", .. I~ 0\ J 

! 
i 1. ! I.. 

1U.'>I·MI 
1115.,\-5« U I" , \, I 

J.'I(lsh (I(\(or: 1- i IU/.~~-~I YO {I (J : () 'I! 
W~H.I • (l I (1 () 

IVI)'H\'~ 


1\15.'",..~O , YO (l
,I () ! :: IPI"rlhcl)lIdlUon I: 
1O.~~"'5:1 (loot! i 
1Im:H•• (10,;<1 Uoodl (l,,.1I1
IOI;""M 

1115.... MI (lo.,(\
(loud (lou<l ,Ju!c,' Iler II~) 
gillS. ur lrult I I 


MI 50 : III 
Jill,'" \I~r irllll, I 

Pot ll.i !)Ii I~I 1\1 ! Iii 
I'ulllluhltlt.y: • 

.\ rlJ!~~:~aunL 

IUS:!' 5:1 \. inrL i 
 I 
11111:1-:,' .\elll 'fnrt I 'j"lit "~IHI't) ~ I"I'S 
III,'..-(\,'
1I):,(\b!l \' ;'~'''I '\"((1 1-' .. tnrt I""S.. illl'\, I

_'"I11('rl,,,1 

ruUII';: 


tU.':!--5:1 70 

111.'1:1,,:.\ -1:\ Ikl; 811 I 
W:.t·,'i.~ 
10.):)'·6(1 :10 ) 72 ,r. I.\s('vrhll'II!.\,I, " 

I05!l-,'I;1 .\Ig u, ~>ill 02U 
IU,'.:\,,',, .\lg : • . - ! 1i.:i2 '\1: :1:\ I ~ ·111 I u. a2 
1111,1 MI ~I,; 
\tl,....-M ~I~ :m ,2\1',:II!

.~·.I,'LlVl~1'l'hHt~.. · " ..':121IO.S2,.'I:1 pH i 

lU.'I:I"'-"_,pH I :1.1 :1.:1 I,

lOf>-I-M I'll 
 • 

\ 
t 

"'J r, j\111;,·,1;'\ I'll, I_ -._ :1.1I a.1 
T(lhll14'Ii(\~, I I 

1U.'l:J :~, Ptot till;; 1\1 I.! HI 05 ~ 
tv:':l :,.\ I',"t HI 2\ I j, I:! ; Ii' I~ I 
Itt!',,':,t, Plot 
wr~· .ltl p~.t 1 1I aa I III ~~l I, II I~I i l!!.tJ{1 l~, 17 

'\'.,\IIIIII'i(l-1 ! 
tIl.':!"'1 I'(·t I . 1. I.S I 

l' .' l 
II/:.;\ M 1'1'1., " 2(}i I i.771 (,1,\ I LII) \.111\ 
Wf...<~S.~ Pl!t j' .. 

195.\-.\6 Pet ~AI ~ L55! 1..1\ I \.:1\1 I, IiI"
$olltl~,"cld,mt1!): I I 

IV~~Y;:I . ._ U.I~I 0_ S'l rI ,,:t:i! ",;(lilV.'I:h'>ll .! ;.72! IIi. ,1:1 \\.fi7 
tU!"'''M '1~··~ 
10.'!-,,",,0 I • :i. 1i7 1 10.-\11li'Il'~_••~:,~SO.....;__I_II__()'_I~_._----" ,,,,--.,,.--~-..--.-,...;.-------~ 
~ ~I'ht,' I1U<>;;Ul uf ,2:\ tlN('r111inutlOll:\ llIadp In \ .~wnSQU 01' ur i)() dt1t(.\rtultmllons madt, 111 2 ~(lnS()lls. 
:- ~I'hc Itwan or~;i ll~h\rntltlutlull::i. 
1 HI"-' pili'" II. 
, yo. yt,'lh.l\\ "1;'~II)J.!l'~ QI orUIIJW; oy I omll;;t~ ydlv\\: 1\ ph:a~;lfllly\ PT~, ph'o~n1\tly I,un tn !'\\ ~Clj V. \ t'rs .. 
I ~h"11 III "n\lll\'ut~ U~I~nnlll\ItII)ll$. 
• ~l~./I1II. 
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~rABL.E 19.-Standards jur the determinaMon oj m,at1trit:l/ oj tanyeius jor fresh 
sMpment (5) 1 

Effective dllte 

No\'. Hi-No\'. 30~~_._. __________ _ 

No\'. I-No\·. 15______________ ._._ 

Aug. I~Oct. 3L _____________ . ___ _ 

'Dec. } ..Jnn. 31 •• _____ ._ ...______ •• 

.Feb. I-July 31.--_--------------.1• 

Minimum total soluble 
solids, percent 

8.00 to 8.0!L. __ •. __ • _ 
8.10 to 8.19. _. _ .... _. _ _ . 
8.20 to 8.29_. __ ...... __ ...... _ 
8.30 to 8.311.. _... _ . _ .. _. _•. _ 
8.'10 to 8,4.9__ • _....' ... 

8.50 to 8.59... • ....•.•. 
8.tiO to 8.69._", . _.. _ __ • 
8.iO to 8.79._....... _. __ 
8.80 to 8.89____ ... __ • _... 
8.HO to 8.9H____ •• _•• _._ .• _. 

9.00 to !l.O9._. __ •• ___ ._ •• _ 
9.10 to 9.1\1.. •. __ ._._._ •• _._ 
9.20 to 9.29_•• _.... ___ •• __ •• 
\l.30 to 9.30___ •. _.......... _ 
IlAO to 0.49••• _ •• _••.• __ ._ 
9.50 to \).5!L._ ,.. . _ . , . ___ •• 
\).60 to O.6!L _'. . . .. ... __ • _. 
Il. iO to 9.ill•. _.... • ... _ _ 
9.80 to \l.8IL.•.. _._._ •• _•• 
IUIO to n.9\). __ , _ , ........ _ 
10.00 to 10.OU._ •• __ ...... __ 
.10•.10 to lO.Ii!.._ ..... _._. ___ 
10.20 to 10.211-........ ______ 

10.30 to .10.39._.•• __ • _______ 
10.'10 to .IOA!l._._ •.••••• ___ • 
10.50 to 10.5IL. ____ •• _. ____ 
10.liO to 1O.lil1•. _ ,._ .•••• ___ 
to.70 to 10.ilL.•• _ •. _•• __ • _ 
10.80 to 10.8!L.. ___ •. __ ._ .• 
10.110 to .IOJlll.. .. __ .. ,,,.,, _ _ _ _ _ 
.Ll.OO to Jl.OU•• _•. __ •. __ • ___ 
,11.10 to Ll.I!). __ .•.. _••••• _•• 
11.20 to 1l.2U_••. _....... _•• 

11.30 to .11.3\)•• _ ._._ •.•. _ 
11.40 to .11,4!l....., ___ ••• ___ 
.11.50 to ]1.59.__._. __ . ______ 
I 1.60 to J 1.61L... , _ .. 
11.iO to 11.711... ., _"", __ , 
J .1.80 to .11.811•• _ .. _.... _ ....... 

11.110 llnd Itbo\'(~_ .. __ ...... __ 
No minimum __ . ______ " ___ 
No minimum. __ .... _••.• ___ 

Solids to acid 
minimumrutio 

10.50 tu- 1. 

HI"!5 to 1. 

10.'10 to 1. 

]0.35 to L 

JO.30 to 1. 


.10.25 to 1. 

.10.20 to 1. 
]0.15 to 1 . 
.10.]0 to 1. 
JO.05 to 1. 

.10.00 to 1. 
!l.95 to L 
9.00 to 1. 
!).85 to 1
11.80 to.1. 
II. i5 to 1. 
n.iOto 1. 
H.65 to 1. 
!I.60to 1. 
!l.55 to 1. 
!l.50 to 1. 
!l,45 to 1. 
!lAOto 1. 
!l.35 to L 
\).30 to 1. 
9.25 to 1. 
!l.20to 1. 
Il. 15 to L 
IUO to 1. 
1).05 to 1. 
!I.OO to 1
8.95 to 1. 
8.90 to 1. 
8.85 to 1. 
S.80to 1
8.75 to 1. 
8. iOto 1. 
8.65 to 1
8.60 to 1
8.55 to 1. 
8.55 to 1. 
8.00 to 1. 

I A f1ut 8 to 1 mtlo lor lange In.. harvelIt,'() lor ""nnlng Dec. 1 through July 31 Is required: no minimum Is stated 
lor solids. Before D,'C. 1 of ench yenr nil tangelos for ,,"nnlng must meet fr:esh lrult requirements. 

u,! GQY£JUH4tHT "UHl'ING OF1ICt~ Int 
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