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1 Huillni[tpd foJ' PUi>Iif'lljjOl1 /,'pbruuI'Y 8, I !).I9, 
2 A('kn()wled:-;11l~,t11 is dn(1 I hl' f()\1()\\'in~ gl'(lWl'1'S and produeersfOl' (,heir gl'n(!l'OW; 

eoop('rntion in pnl\'idingfruit USI'd in the i1l\'estig:\lion: Aicollla Packing Co., lllc" 
Brooksville (,ilrll~ A~S()(·itlli()lJ. Wldu.·J' R. BtH.'ldnghnlll, W. O. Oharles, Chase 
lU\'('Stlilellt. Co., C'o('o:l.-~IPITit t·, Island Citrlls A:;soeinliOIl, Y. V. Coogler, .1. 'I'. 
DlLni('/, D(,l'rlield (1ron's Co .. I L O. I';s(m-:, [he latl' B. F. [~Ioyd, .f. It. Gray, ~. H. 
Gue:;:;, ~Iliyu I !ill, 1I011y Hill CO~11)(,1'llt ive Cit),~I;'; A:;:-;oeinUoll, J!ldiull HiveI' 
Product" Co" In('., the late A. ,J. l\el\lH'd~', Mr". rhelnla Cornell hirtiey, F. B. 
L,'kf'H, J. P. L.I'OllH. /I('I'IJ('rt ;\!t,,.:,,('v, It. 1<:, J\IcClo()ry, A. B. fl'[iehnol ji'rcd O. 
i\loon', ~Iollnlaill Lake' ('orp.) ,J. D: :\a),(C'I, ,Jr., the late .J. .J. Pllrrh;h, Sr., Pasco 
Packing :\:;s(1l'iaUon, W. ('. I pd('r":on, Mt·s. A. T. Haec, T. L. Slnclcll, '('Dill B. 
HWllOll, Till' :\<'\'il1' Fruit; ('0" nllc! A. H. Updike. Aekllowledglllcnt is also due 
the htte U. F, Fi"her !tnd .1. H.. \\'itl!;\OIl, who \\'('1'(' ill gencrnl charge of tho work, and 
OthN prC';;(,llt and forll1!'l' staIr IlWIll/)et·s of the Division of Fruit lInd V(lgelablc 
Crops llnd J)jsC'iI..~I'.~ ItS follows fvl' their Il:;Si;';[Il11(,C in eouducliug tire invest:i),(ntion: 
Duris p. David. "il'p;illht (,'allst. I'Illlrion (cloyd, O. A. M()(;kslroth, O. Lpe Hobl'rt!>, 
and Frnll(~t'S H. Whi(lp,\'j lInd K A. l-jipglpl', forlllt'rly patholog;hil'. of thiH Divisiun, 
for hi" SIlg'L('stjoll,~ on Hlld (,1'ilil'iSIlIH of t.ili:; 1I111l111sel'ipt. Thc nSHisl.lulce of 
ot(wr st.uff 1I\('l1lht'r,,; of the l'nitp(\ Stttlm; U('part IIll'llt of Agrielll(.UI·c who 
reg-Hlady pnl·tieipllipd ~tS (aste judge.;; is nlso uckno\\ ledgcd. 

1l:17!lt;J' 'W ·1 
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QUALITY IN TANGERINES 

1'he physieal amI chemical changps that occur in Danc~y Langeriues 
(r'itrus reticulata) during their ['ippning period were st.udied to obtain 
data that could serve as a basis fo'!" a vraetical evahmtion stalldnrd 
fOI' quality in fruit. The work WitS carried out in a mnnn('l' similar to 
that rl']"mrted for omnges (8)3 and grapefruit (5), for which it was 
shown that palatability rat,ings were dcfinitdy asso('in.t('d with the 
chemieal composition of th(' fruit. A pnwtical method. wus devised for 
id('ntifying· fruit that would meet consumer approval by means of 
ehcmical analysis of a rcpresentative sample. This can b(' done by 
referencc to a ehal't, or nomogmph (s£'e fig. 5) I which shows ddinitc 
limits, or b01.11ldnry lines, fOl' total solids and total aeid c()ntl'nts nnd 
tlH'il' ]'£'\ation to en('h othet', As shown in the nomogmph, any lot of 
fruit with less than 9 pereent of total solids 01' morl' thnn 1.4 pt'l'l'cnt 
of totnl acid would not Illcct eOnSUlllel' npproyal nnd th£'l'eiot'e should 
not bl' SPilt to mlukcl;. . 

TIll' wOI'k WllS. ('al'l'ied on for four hnl'vl'st scasons, 01' crop yenrs 
(194:~-47), in ol'(Lcl' to give rcasonable assurance that the results 
would be of value '/llci(,I' vllI'ions seasonal cOIl(litions, Been,nsc consid~ 
('['abl(' vH,I'intion ill wcathpr conditions, pill,til'ularly minfnH, occurred 
dul'ing tltis ppl'iod, thc ['('snits slHlllld bC' applicab10 to somewhat 
('xtl'l'mp or Ul111SUIII conditions ns wC'1l as to usual ones. 

The Dancy tnngpriUl' is the most impodnnt eomm('['cial vark,ty of 
the mandnrin typ<' of omngc (Citrus r'eticulatn) in ]'Iol'ida" but it is 
of minOl' ('('ollomif' illlportltnc'C' in otlll't' Stilt('S. In Flol'idn the' 1l(,I'engo 
in tnng('rillcs rellchcd an nll-tinw high of ~)\'cr 25 thousnnd l1.el'l'S in 
19:37-:38, but subspqucntly the lH'l'l'nge sllghlly deC'I'PtlSNi. 011 thc 
OlllN' 11n.nd, pl"Odudion gCI1C'l"I111y incl'ensNI nnt! about 4 million box('s 
0[' mol'C' W('I'(, produced umnlllll)' nftel' 194'2. From 1942 to 1947 the 
anulInl vuhlc of lnng('l"ill(,s to Floridn mngptl from about {j)~ to IIbout 
12 million do11l1l's:' 

:;\[m'k('d phygit'al und dlPmieal chnnges oeClIl' in HLP fruit hom 
NOYl'mtll'r to :;\lnn'h, wlH'n tangcrines al"P usually hal'w!sLNL In 
gl'J1£'I'ul, the' appelU'lllH'(' lind c('['t~lin othC'1' physic:)l qualiti('s of the 
lruit uI'pindi('ntiw of its cnting quality. :But nside frolll the fact 
litn,t indi ddulti j udgm('nt on UPIWill'al1eC is £1.'('(111('11 tly wId Il1sicn.l, thcre 
arC' mnuy cxceptions to t.he gt'/l£'l'fill'uk. In many instuIH'PS lInattnw­
ti \'P fru it, ns j lIdged by P["('S(lIl t stnndnl'ds, actunlly mLl'S highcr in 
palatability thn,n fruit mOI'C' f.Ul'I1etiw in nppt'!U'IlIl('(', In tiH'sc 
illvC'stigations pmphnsis wns l)!a(!(I(1 011 Jllllntnbilily bC'('t1.lIsP, reguI'(Il<'ss 
of tht' 111critq of nil othl'r qunlities thnt makt' for COIlSUIlH'I' nppenl, the 
('ollsun1<'r's ren('lion to tIlt, tnstt' or lh(' fruit is ultimiltl'iy the SlllH'ell1e 
[Pst. This is tnll' for fruit lhnt is to \)(' (':l1ll1t'd or IH'o('l'ssed us wcll 
us for ihnt Whll'it gops to tlH' hpsh-fI'lilt murket. 

The stuge of maturity, or dl'gI'N' of ripl'[1('ss till' fruit hns 1'l'lleheti, 
whpll hnn~cstcd is tlil'('eUy ['clnted to Hs pnlll(!I,biliiy nnd IS the most 
important CuetoI' tlli\,t inlluenel's thc caling qllality. Olher fnclors, 
SHell as w('uther conditions, ineluding rainfall !tnd sunshine, soils, 

3 ftali(' number!; in p!l.rpntlwsps re[pl" to T,itrmtnro Cited, p. 32. 
, I·. H, Bur('!l.u of Al!deulturn.! 1·;(,OIl()Illi('''. Citrus .Fnll!s; Productiun, F:mn 

T1isl,o.,irion, \'!\!U\" !\nd l'tiliz!\tioll o[ ::;1\1(';;. 25 pp. 1911. ll'rocCSl:icd.] tS,,, 
pp. 13 1~lId 22,) 
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smASOXAL CHAXGES IN FLORIDA 'l'AXGEIUXES 

fertilizers, cultivation, pruning, spraying, and dusting, ma.y likewise 
nfrect enting quality, but it has not been fcnsible to detcrn;line in 
what way or to whitt extent. 

Hcsults obtained when total acid (as citric), ascorbic acid (yitamin 
C), and totnl solids (principally sugars) We1'e calculated on the basis 
of totltl amount per fl'uit not only show the actunl physiological trends 
ut yarious slngN; of I'ipening but also have great ('omIncrcial value to 
cannN'ies nnd ('on('C'lItratc industries that Ilnturnliy dl'sil'c to process 
til(' fruit at the stngn of grNLll'st yolumc of juice and grcatest food 
YttllW, TOlalltC'id t\l'el'cnscd grndually from October to Apl'il. Ta11­
gprines on n)llgh Il'lIlon contained l('ss thllll those on Cleopntra 
tang('l'ine «('ailed "Cleopatra" herein in Ilccordance with current 
usagC') !llld SOUI' Ol'iwge rootstocks, The total ascorbic acid per [mit 
in('I'('flspd I'nvidly during October flud November, rcmuined rather 
con::;tllnl during IJ.'('C'JlIbpl' and ;Jnnunl'Y, und decrensed rapidly during 
FC'bnllu'y nnd ~ritl'('h, '1'11l' tangl'1'ilws on Cleopntm and sour o\'llnge 
l'ontnil1<'cI it gn'tltN' totnl ('ontpllt of this vitamin than did those on 
rough lpmon I'ootstoek, The at'tual amounts of toUtl solids inerctlsed 
I'('~tdllrly fl'om O(,tobcl' through JaI1UHt',Y tlnd then decrcnsccl during 
FdH'lIiU'Y and ~ lit I't' h , 

Hootsh)('k::; nl\,pclNI the totnl solids pCI' fruit; those on Oleopntm 
and SOUl' o I'llIIgl' eonll1.inpt\ ~I'('Ut('1' nmounts thnn tho..", on rough 
IClllon L'oolgtoek, 'I'll(' infOl'mation on thC' netunl nmounts of totnl 
n('id, Iu;('ol'bi(' add, unci. total solids P('l' fl'uit shows wh(,u tnngcl'ine 
juiep with the highc'sl food vnluc eould bc Pl'oc<'ssed, 'I'll(' pCl'iods of 
mnximulIl lolnl solids nnd of ast'OI'bk Heid do not ('xnelly coincide, 
but f{tidy high len,l::; of both pl'cmiled dUl'ing Intc JnlH1tlI'Y nnd early 
F('bl'lu~I'Y, 1\flel' this time thNe was n diminution in bot.h, 

HELATION OF MAl'U]Ul'Y AND lUPE.\ESS 

The ll1C'nnill~s of thl' (<'rIllS" nmtuL'C" nnd" l'ip(,11 han' bpen disC'lIssed 
in pn'\'iou::; bulll'lins (5, S), For all prnetknl PUI'POSC'S ttlngel'inc 
(rui ts an' milt ure whcll th<,,\' hlWC nttnined their gl'eutNlt weigh t. At 
thi::; slngc' thl'Y al'(' ripI', For eOllnni('net.', r1p('II(,8S tInt! mntul'ity ill'e 
IIs<,d syn(Jllymously in this bulldin; ::;imihu'ly, the Yl1.rious stages in 
dl'yt'lopllll'lli {U'l' d('sigllllied ilS "imIlll1.tul'<' (llot l'ip('),11 "mature 
(I'i])(')," and "po::;imntul'p (on'l'l'ipe)." Thnt sing(' of l'ip<'lless whel1 
tlH' fruit l'('itl'ill'S [H'rfedion in lnsle is df'signntNL as "prime." Al­
tbough in i1 Inrg<' group of tilS!t'I'S soml' nlrintion in scoring may be 
('xpl'dt'd, nnn.!y:';is of lht' I't'sults of til(' In;.;t(' t(lsts shows that fruit 
whieh hnd at tainl'(\. its m!lxilllum weigh t (lIld volume of j uie'l) !tlld t\. 

nwdium-hig-h ('ont('nt of total solids 1111d nl llll' same time hud a 
I'elllli\'ely low total Hcid ('ontpnL wns I.'llted tll<' most pllllllnble, 

~IATEnL\L :\l\'D MEr l'1I.0DS 

TIll' gl'O\'PS lIst'd fol' fruit snmpling W('f'P spl('('[(,(\ lo I'PIH'('S('llt the 
aVPI'ngt' ('Ollull('('('inl taug-PI'jlll' plnntillgs in Florida (S('(' tabll' 0), 
Tlll'Y Wl'n' IO('lltpd in tlt(' ridgl' Iwd (,(,lIiml district:; on soil ..; r<,ln.tiy(,\y 
\ow in orgunic HHLtt('1' lind ill tltl' c'ust-eonsL ::tnd Dnde City-Brooksville 
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dish'ids 011 soils !'t'!flUn'!y high in orglwit' mllHN, In ('Heh of lItt'st' 
districtd tll(' liwgPt'in('s ill tl1l' plots wNe 011 both l'ough ll'lIlo11 and 
SOliI' Ol'llnge :rootstodts, In L7 difrel'('nt groves tlll'Y W('I'(' on rough 
l('mon, in 1:3 on sour OI·llllg("~\.l1d in 2 on Clt'OPIllI'H, tallgl'l'ilH'S ('nIlN\ • 
"Cleopl~\'I'n" hen'in 115 (\xplninNI on p, 3), The \nst-nllll1NI roolstod~ 
is. not llsed. ('xlensin\lv, but it is gaining i.H fnvOI', 

All. Ul(' gl'OW'S wt'17(' in good ~'oll<li(ioll !Inti hnd 1.'(,('( :'T('(I nOl'mal 
('ldtul'lll, 1\'I'tiliY.(\I', and spI'ny LI't'ltL!lll'lIts, Th(' ll'(,('s showt'd no (','i­
dt'11('(' of ddieil'IH',Y disOI'dpI'S, 'L'h('~' W('l'P mostly llIUtUI'(, (l'l\.nging in 
ng(' fl'olll (j to n10['(\ tlll'tn 52 yen,!'s) lLnd hitd it bistor}' of iLVNllg(' l'I'Op 
prod UC'liOIl, 

'1'lIp t('sts on th(' f!'llit \\'('1'(' Stlll'tp(\ ('nl'1y in 0(,(0\)(,[' and ('ontinlll'd 
ul\til.\(>I'il (,X(,l'pt in IO·Hi, wll('11 lht'\· wei":' dis('onlinu(I(1 nJtc'l.' JIU1Ulll'y 
bl'eltl!s(' of lIll' drying out. or till' fl'llit, nlld in LO·Lt, wlH'lI tll('y "'(,1:(' 
dis('(Jntinll('d nn('1" F('brunl'\' b('('jW~l' of fl fl'N'Y.('. 

[1\ pi('kill~ fruit for: t'lillllpliug, t'fU'P ,,"us tnkplI to ~('Ip('t onl}' fnlit· 
frOIll lllp I'('gulnr hhlUlU; 01Ill'I'\\"i5P, lllP lnll~l'r:ilH's rOl' nil ksl:s WNfI 

splt'dl'(1 aL I'IllldoJl1 rtl 3- to -l-w('(,k inl.pl'\'H.ls fL'om plots ('onsistill~ 
of 10 to I:j lrl'l's. I':il('h snmp\l' ('ollsisll'd of 10001' mol'l' fl'uits, TIt(, 
fruit snmpll's \\'('1'(' lnkl'lI to tIll' IlIbm'fI.lolT nL, Orlalldo, Fla., illlJ\lNli­
nlr'ly afl('I' tht'.\' W(,I'P pickpd, plll('pd in SlOl'n~l' nl :Hio It'., IIlId (('SINI 
I\S proJllplly thl'l'Pllfll'r ns fl'!1siblp. 

Thr l'n,lin~ qUlIlit.Y of (\ll' fl'uit wns ~i\,(,lI spp('inl nti('n{ion, 'l'llfl((' 
Itpppni is dt'll'I'1IIilwd by till' ll'~t Ui'!.' of lltl' flt-sll, jlli('irl('ss, eontents 
of tolnl solids IllId toUd :u·i!.\' n.lId Lht' n1tio of totul solids to total 
It('id (solidlH\eid I'ntio), 

'l'h(' plUwl of luMp tp::;ll't's ('olh'\istNI of nbo1::1: 40illdi"idunls, most,ly • 
stll.!!' JllC'lrd}('rs of till' BUI'PILli of Plftllt rnduslr,\T, Soils, nnd A~riC'ullllntl 
J~lIgilll'l'l'in~ or or IIll' Burl'i1l1 of Elltomolo~'y nnd I.'lnnl QIIH.rn.nlin(', 
stn,liolH'd III Orl:iJldo,Vln. Tltl's(' lnsll' judg('s np[l1'llisl'd and S('I)rNI 
NII'II lot of fruil, n.nd t hl'ir llUIlIl'ri('nl l'H.tillgs "'Nl' nYl'nl~l'd. S('ol"illg 
of ItlL ::;llIllplps of lnn~(,I'ir'PS ,,"us dOIH' ul'('ol'dillg to till' Hl'bilr'lIl'Y 
stllndlll'd :,wull' ~IH)WII on pngp i'l. 

TIt(1 lits!\' jl1d~('s \\"PI'(' fl l'MJllopolitUlI ~1'()uP, All. \\'('1'(, n<lllHs, 
rfi.ngillg in n~(' fl'o.1lI I U to 70 .\'('IU·S, lIlid n"'('rH~in~ :{~, For ils possibh' 
b('lll'i n~ 011 tnstc\ PI'PI'P\'('IH'('S, i 11 forlHlI t ion "'liS obtai nNI from ('I1('h 
jllr!h<' itS to hi::; birthp\:w(' lind hi~ ~tll,t(' of 1()1I~t'st ['('Si(\('Il('(', '1'1Il' 
Judg('s "'(\l'P hol'1l ill ~x di!!'l'I'('lll ~,ln(l's IIl1d iii Cnlladll, but. olily I in 
FIOl'idn" ~ I ()st of th(' j lId~('s hnd rpsidl'(\ lon~('sl in ~I nU's olhpr lhn n 
llll' OIl(' wlH'l'l' t IIp,\' \\"(,!,l' bol'1l; 0111,'" nboul 2;) 1H'I'('('1I1 of l\wlIIlllul 
r(\sidl'd hlng('sl in Flo!'ida, 

,;,\t tht' l)l'gillllilw of PIlI'II St'nson til(' nl'bitf'IIl'Y stul1dnnl s('nlt' fOl' 
('vlllllntill~ lill('I'llul ((UlIlity ",ns di:-('ussl'd ",iui til!' sbd!' IIIl'mil('!'s 
who \\'('1'(' to plIrlicipnll' liS lnslc jlld~('s, to lllllkp sun' Ihnt ('ndl Oll(' 

WlIS infor!ll(,{\ I1S to its IIS(', til p:l1'liculn!', il WHS stT('SSl'd 111It! lit!' 
W1l1H'!'icllI YHltH' 70 would. Iw til(' millimulII stlllHJil!'d or ll('('('plnhility, 
tlln t 1111,\" [l1l1g!'rillPs l'IIll'c/ II''''' thn 11 70 '\twld hl' ('()l1sit\!'l'l'd 1l1l1l:t1111­

llblt,. nnd t lll'lt dcslmbh,I inll'l'1IlIl q unlit)" silould bp gi n'JJ nil lIl'S or 
70 to IO(), • 
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SCORE CARD FOR TESTIXG TAST.E OR {<'LA VOR OF TAXGERlXE I 
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NUmerlCal.: 
Indl·mting vl(itllll

Arbitrary stllnunrcl 
I 

Ta.~tQ or fill vor of fruit 
II:~~~fc)~(WI~g uumer· 

IClII; to dcgcrlp. rutill!:f lion1---------------------------
Veryacld••••••••••_ Very 'Icld, rill", Immature fiuvor. "'_ •••••••••_•••••••••••••i: 2()-~O ._. ____ ••_ 
Acid ••. -- ••••••••••. Aclt! with ubsence of mw, hl1l11. utllrLI Ihn-or -•••--._---••--••- 40-5ii f'" ._...__
'rart .•.. """_" ____ '('00 tart for consumer approvuL .•••_....................... 60.69 •.. _____•• 

PICa.'<lllltly. tnrt ..... '! ~linhnum stu~o oCUCC1;.'ptabllIn' for consum(......... , ••• ___•• 70'7.U ., .•••••• ___ 

Pleasantly tnrt to 11"el~-;lUlt blellli of sugars nnd acid. with very good ((~~ture 80-100 .......... 


sweet. nnd fiu \'or. 
Insipid (ngeu) ...._.. Very swcet, wutery, iucklng In Ou\,or,]o\\' in acidity, ul:cd ....._.________ ._~~.-•• -._"~ 

I 'I'hls scor\) ct\rt!. \\"'IS lIsud by the punel of (nsh! testers. A ruting of 70 WtlS sclec~('d ns the "rbllmry stand. 
ard below which the Judges would cOllSluer the fruit nQt nCCt'Illabll', or not IIll'dmg conSllllJer npprovul. 

In each individunl tcst 50 to 100 tangerines were used, TIIC fruits 
were cut trflllSYCl'sely, and from cacb hnlf was cut a wedge-shaped
picc(\ 1'01' tcsting, 

The reliability of the results obtnincdby the pnnel of judges was 
cstablished by ('ollateral stutlie.s in which a sCI'i{'s of taste l'fitings 
W('l'C' mndt, on rC'pli<'ate ;:nmplC's of thc snme fruit. l'be judges 
1'C'pNl.tecl U1<'h' mtillf,'"S elos('ly, and their nyerng<' scores seldom ynried 
more than one point. Statisticnl studies were thcn made to nscertain 
the. variation nmong indiyidunl tasters. Difl't'rellees were found, but 
they were not lnl'ge enough to be of a prn('tieal impOI'ronee, 

The l'clinbility of thc 111('tilod cmployed by the tnster pnnel obvi­
ously rcquiJ'es cal'cful t:onsidcration in cvnlun ting the results. It is 
beli(m:'d that lhe llwthod us('(1 in this luYcstign tion permits a fair 
approximntion of thc' nveI'flge consumer renetion. This wns found 
to be trut' in the em'lier studies mnde on Ol'nnges (8) and gl'fl.pefruit 
(5), wiwreln tl1('re wns shown to be a stn tistienlly significnnt relation 
bctwC'l'n pl)"l1<'l evaluation nnd chemical tests similar to those made 
in the presunt study, 

CUElIlCAL .!~~ALYSES 

Lots of about 25 huits from thc salllples rated fOt, pnla~nbility were 
used for elwmi('n,l nnnlysis, 'l'1ll'sl' fruits wel'( nllulyz('(1 indiYidunlly 
or ns ('oI11positNI jui('(' snmpil's. Thl' nnnl~fses of tlw f!'lIlts (11:)43-46) 
brought out llH' Yllrintion among fruits nnd showNI the percentages 
ir, l'neh snmple which pnsst'{l existing !egnl requirements for total 
solid:; n nel solids-ndd I'fi tio. 

The i ui('c \\~fl$ C'xtl'n('t(ld from thc tfillgerin(ls by 11 P1'('5SUI'(' extmctor 
and tht'll strtllilcd through ('h('(',.;('('loth to remoy(' the se('(ls and pulp. 

'l'be nl1nlysc,::; ineiudC'd dpl('J'll1inn,tiol1s of ns('orbi(' Ileid (vitnmin C) 
content, lletiY(' neidity (pIn, tolnl nsh, total :::olids (prin('ipnlly sugars), 
and tot!1l l1('i(/ (0"; eitrie). The dntn. nre bnse'd on the nnnlyscs of 
about 4,:200 indh'idul11 fruits nnd on morc thnn 400 composited juice 
sample'S on whiC'h duplicnte determinations were nlade for the various 
cbcmknl consti tuen t.s, 

Offi('ial nwthods WPL'(l followed in dC'tC'l'mining tIl(' chell1icnl constit ­
uent:; (J,:d). Till' l1Y{'1'llgl' pH Wfig d(ltrrmilwd by HY('I'llging the 
hydrog(lll-ioJl {,Oll('(IIlt!'llli()tJ,.; and ('ol1yprting: the ~iYerngl" to pIt 
(S('l' figs, 3 and 13 and tables 7 to 38, Appendix.) 
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l\.fETUODS m' .EVALUATING PUYSICAL CUAHACTEHS 

Despite a natural tendency to place considerable 1'('linllc(' on physical 
characteristics as a criterion of taste. qualities as ",dills of appearance • 
and genel'nl Ulnrk('tability, thesc factors nrc not alwuys COITclnted 
with taste. NevCl·t!wless, ('onsid('l"nblc nttention wns given to meas­
uring the physical chal'a(:teJ'istics eneh time the fruit was 1'1) ted for 
pnllttability. '1'he mensurenwuts of these characteristics werc aver­
ng('(l to determinc ns clos('ly as possible how the nppenl'nn('e Hnd phys­
iced qualiti('s /l,re cOITeint('(1 with the rt'sults of the cb(,Illieul nnnlyscs 
nnd pitinto,bility tests, 

Cel'tnin chiLl'nders, such as weight nnd dinlll('tcr of fruit, thickness 
of rind, and volume of juice, I)'re rl'ndily lllet.sUl'ed nnd nvernged. 
Other clinl'ncteristics, such as color and tcxtUl"(,>, wcre mcnsured as 
dNlcribed herein. 

Color oj Rind,-'l'he color of the rind of endl individwtl fruit was 
dct('l'mined by Illnt('hing it with the ('OIOI'S A to L of plnte 1. The 
aVl'rngc ('0101' for onch sample wns nscertnined by nssigning a llutnel'knl 
vnluo to t'Heh l'OI01', nvcmging these vulut's, lind then cOllvertillg e!1ch 
nUIll('ricnl Iw('rilg(' to the JH'UI'cst color designation. (See .figs. 4 and 
6 nnd tnbks 7 to 3S, Appendix.) 

Color oj ]i'[esh.-Colvr of the lIosh of tangorinrls wns determined by 
matehing the halves of trnIlsvCl'Sely cut fruit with the color charts 
of ~Ja('rz und Puul (9). Because the COIOi' gl'llduntiolls wel'e muny, 
tlil'sl} eolors wcre grouped in thl'CO elnsses: OY, orango yellow; YO, 
yello,," or/lllge; 0, orllnge. Tile tlVl'I'uge f1l'sh ('OiOI' for euch sumple 
wus nS{'(,I'tniJl('d by USSi~llillg 11 ,lUl11Pl'ieal vuiu(' to eneh ('0101' designn­
tion, nYPl'ill:~i\lg lh('sc vnlues, and til('ll converting oneh av('ruge to the • 
nelll'l'st ('olor dcsiglltltion. (Sec tables 7 to 38, Appendix.) VCl"y ripe 
tang(\rines sho\"ed a pl'ono\\llc('d tendency to dry out and lose color. 
In this ('nse no COIOI' designution was given to the sumple, nnd it was 
l"e('ordC'd ns dry. 

Condition ol Flesh.-The texture of the flesh was determined for 
('u('h sumpl(' liJter the fruits wt're hnlved trnllsv('rsely. ClnssiJi('ation 
was b:'tsed on thc pt'l'('entnge of tnngerincs ill endl snmpie that were 
(1) riccy-textuI"l'd, (2) ('onl'se.-tt'xlurl'd, (3) good-textured, und (4) 
puffy. Fruit in ",hieh tho flesh hud a rLcc.like IlppcnrUJ1(,C nnd the 
juice vesiciPs contained very smnll. quantities of juice wus designated 
ns deey; that in which tbe vesicle eell wnlls ·wcre thick nnd con­
spieuous nnd the jUiel' v(\sieiC's W(,l"C not digt(,llded with juic(' as conl'So; 
thn t ill wbieh th(' Y(,Ride ('('\1 wnUs w('r(' thill Hnd ill('oW';piC'llous and 
til(' juicc \'('sieies w('n' fully ('xpnndl'C1 us good-textul'ed; llnd thnt in 
whkh till' n('sh hnd Sl'pltl'!\ tNi from ft pnrt 01' most of the rind ns puffy. 

In (\xtlmining fOI' puflilleo:s t'ueh fruit in th(' sample. wus obsel'y('d, 

nlld tht' snmpi(' w!lsd('signntc'd (P) if most of the fruits showed pufTI­

Il(,SS. (S('(\ tnblC' 3 and ttl bl('s 7 to 38, Appelldix~) The tl.Yel'ngc 

tpxture of the' fh\sh .for pneh ::;nmple wns ns(,t'l'tnilll'(i by ns::;iglling' a 

J\ullwl'ic'nl \'nltll' to pn.('h b'xtUl'(\ (\l':,ignntioll, t1Yl'l'llgillg lh('s(' V:JiIlN;, 

H.nd th(lll ('ol1\'pr!iJlg ('nch t1VPl'ngp to lhp IH'I1\'('St Lextul'l' dl'siglllltion. 

(:-;(1(' In bil' :3 nnd tn bit'S I lo 38, Appendix.) 


• 



PLATE \ 

• 


A E 

B F J 

• 

c G K 

D H L 

• Standards for determinln9 the color of tal1~ellne rind. 
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REsuurs 
The impodnnt ob3ec\;iYl' of this study, as stated on pago 2, was 

to show to .,,;'hnt l'StoHt the l'llUng qunlity of tflllg~'I'il1l'S. liS dl'h'l'millt'd 
hv tusl(\ t(lsts is eorl'l'ln.tcd with the lotnl solids Illlt! t1w tolnl ueill 
\'onh'nt of tht' fl'uit, '1'h(' 1I01ll0gl'lIph (s('(' fig, 5) WHf; plotted fl'om 
data obtnilwd f('OllI 111(\ J>!dn tnbility ratings nnd tho ciwIl1icnl uunlyscs 
of total solids HlI(l Lolal t\cids, 

EV,\I.l!A'I'ION OJ,' 'P,\LNI'A\IIUTY 

'1'11(\ impol'tnn(·('. of the VHI'ious physi('nl ehul'uct('l'istics such IlS 
wpight, ('0101', Hilt! voluI1H' of jui('(' thnt nfl'l'et th(' nppl't1l'IIlICl' Ilnd 
('omm('l'ciul gl'lldiJlg of fnlit should not be .111ini111i:.:('(I, but illhel'clltly 
it is thl' composition of till' fmit, Ilnd not its ('0101' or Ilppelll'tUl{'l', 
thnt, dl't('l'milll'S Wh('UH'I' it is I'i.!H" A gl'('('lI-('olol'{'d fl'uit Ilmy be 
fully ripl' llllcll'l' ('('I'lain <.'onclitions, whl'I'~'ns It yrl\ow 01' I1n 01'1111''1'0 

011(\" I\Iny be imllltltUJ.'(' UJI(ll'l' OtlIPl' s,'Olldilions. 'l'h l'1'et'01'0, gl'I1JlU:;'g 
tlmt ('Ye' IlpPNtI iwd an Ilttl'ul'li\'l' nppl'lll'UnCl' of the fl'uiti mll,Y ('lIhtul('e 
i tR VnllH'. il iR obvious thn t'j II till' fiJlllIIIllH Iy:;h:; tho tusto, 01' pnln.tnbili Ly, 
of Llll' fnli t is tIll' nll-impodHn t fn('tol' from tho standpoint of cOllsumm' 
nN'pplltlH'l' ali(I npPl'o"nl. 

As ('vic\l.'llccd by til(' lIul11l'l'icull'ntinl:,"S on tlHl scorc ennis, the cn,tilllT 
(IUnlit\T, of , iIH'l.'Pllsed V('IOY l'l1j)idl,.1 

v dUl'i1w OeLobcrhuw\'I'inl's'" Illld• I::'> 

• 
NO\"('ll1b('I.', .li'l'llit g('IIPI'nlly l'cnehNI tll,' mmimum sbUlt!lInl fOl' ('on-
SUIIH'l' tlc'('{'plnl1('(' nboul til(' middll' of 1\o\'('mb(,I:, nllt! the I'nting 
b('('n mp Pl'o<rl'('SSiVI:ly high(,I' UII I il .Jllnutll'Y 01' ]\'bl'unI'Y, whell tnn­
g('rillC'sl'l'IH'llI'd IWIIlIP ('nting ('ondition, The11 thN'C, wus It gl,tl(lulll 
(\('('I'(,11S(, ill pulnt.u.bility.

TIll' pussillg Seom of 70 wns giv(\ll to fruit tlmt It consumer would 
('oIlRi(\('I' l'luflil'iclltly U('('pptnblt' in tnsLl' to WUlTnnt pUI'(·hnso. Tho 
difl'l'n'ntin tiOIl lwt\\,l't'll tlw t(,l'ms "COIlSllilWI' n('('('pLnll('e" und "('on­
SlIllH'l' nppf'lll" should bt' 1'('11:;011:1 hly dellI', but it se('IllS dl\sirnble to 
pointout ngnin tlmt in th('s(' tnsl(' t('sts till' judges us(·d lhe ruting 70 
to inti ic·n 1(' lhnt tlw t('stNI fl'u it gllVl' t\WI1l l\ f('('lillg of sntisfnctioll 
I'll1h('[' lhnll till' lH'gnliv\: I'('n('lion and thn t it wn:; ('ollsi(\(,I'I'l1 nC('l\pt­
ubi". H ti\(l fl'uit. Will' ript'I' and I'('nlly pleilsing in /lavol' it wus C011­
l'i(\('I'pd ns hn \'ing ('OnSIlIlll'1' Ilpp('rd nnJ t1H'I'l'fol't' WIIS I'ntpd highcl' 
Lhltn 70, 

'1'11(' lotnl solids (pl'i1H'ipn.lly Stl!!;lll's) in thl' fl'uit gl'I\('l'!llly in('l'l'llsl'd 
dUJ'ing I'ipl'ning, Tht' 1'111(' of illl'I'pilSP WIl5 I'nlht'I' unifol'm thl'OlIghout, 
till' (·oll1l1H'l'(·inl shipping S('IIS0n, but UH'I'e was n, \;('I1<I(,I1('Y COl' the 
loUt! Rolids ('olllpnt (0 l'l'JIluin lllOl'P OJ' I('s:; ('onslnnt in Y('I'Y I'iPl' fruit 
piekl'd Int.l' in tl\l' S(':lSOIl (fig. I), (HN' lI.lso lllbl('s 7 to :3S, App(·ndis.) 

'.I'ht, dn,tu, ,\'l't'l· !'xPI'l'ss('d ns gl'HJlIs of tottr! solids Ill'!' lnllgPl'inl'. TIll' 
t('ndl'IHT Wfl'S fol' lhe' totnl ;:;olids 10 in('rl'usP fl'Olll Odol)('I' 10 Fd)l'ulU'Y, 
liS UH' YOIUllll' of juiep illt'I'('USNl during lhis IWl'iotl, In ~IIII'('h and 
Apl'il. hO\\'('\'PI', till'l'\.' wns lL diminution in nmounl of jui('(" us wC'1l u.s It. 

• 
IPn.l1ng orr In til(' totnl solids, and thlls 11 ~l'Ildlll\l (\PCI'l't1S(' in lhl' 
grams of lotal solids ])('1' lllngl'rinl', Till' IIv('l'ng('s fol' fOlll' SCHsons, 
HHa-l7, iU'P shown in /iguJ'l' 2. 
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I~'r-----~------~------r-----~----__,-____~ 
TOTAL SOllOS 

-ROUGH lEMON 

---- SOUR ORANGE 

.--. CltOPATRA 

2 I _ TOTAL SOLIDS 10 TOTAL ACID 

18 

o I~ 

~ •
II: 12 

9 

,_,-""l", ,__, ,...1-___-'-___......J'--__...J 

"'-T- --r---.....---
P.ALATABILITY 

NOV, JAN. FED. MAR. APR.I-!) I-!) 1-5 1-5 1-:1 
PICKING PERIOD 

FIGt'IIf! I.. Int('rrl'llltion of pnlnlnhility, toinl solidH, t.ottll arid, nnd ratio of totnl • 
solids 1:0 lo(ni add of ll\Il~('rhws on rou~h lelll(,!i, sour orange, and CJcopntra 
root'>t.ocks ILL ditTcr('nL picking pl·riods. (AYcrngcs, H).J3-li.) 
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PICKING PERIOD 

• :i"IG(;I!~: 2."Actllllll'Lll)( until of toll'Ll solids. iotall'Lcid, and ascorbic acid of lnngc­
rilles on rough lumon, suur orange, and ClcoplltrIL rootstocks I\t c1itfcrellt picking 
Jlt'riods. (A\'crage$, UH3-17.) 

sa;Ot~'~O----~ 
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The totnl acid (as citric) decreased wi.th development and ripenin~. 
Totnl acid decreased more rapidly early ill the SNlson when the fnut 
was less mature than it did later. In very ripe, fruit the change was 
very grudual. The data are shown gruphically III figure 1. (Sec also 
tabies 7 to 38, Appendix.) In gC'IH'l'fiI, these findings agrCf} with the 
results obULined on orunges (8) nnd grupefrllit (5). 

'When the datil were exprC'ssed as grulllS of total acid per tangcrinc, 
there was a g(,lll'rni tpnc\('ney fOl' the total acid to dccrease regulady 
from Octobel" to April. The nvcl'figes for four scasons, 1943-47, al'e 
pI'C'sentC'd in figUl'C 2. 

'rhe solicls-acid mtio incl'eilsC'd progressively as the fl'llit matured, 
because of an incl'cflSe in total solids and a dCcl'Nlse in total acid. 
An~l'Ilge mtios were computed for four scasons, 1943-47, and the 
reslllt~ Ill'C shown grnphicully in figure 1. 

AN,\LYSES FOIt ASCOlIlllC ACID, ACTIVE ACIDITY, AND TOTAL ASH 

ASCOIIIllC ACID 

BC'cans(' of the illlPOI'tUll(,(' of the yitamin content of citrus fruits in 
(lc>lC'I'miniug th('ir dietctie value, Lhe data on the aseorbic acid (vita­
min C) content of tallgl'l'ines an' of particular illt.er('st. The highc8t 
eOll('cntration of asc'ol'bie Il('itl in the j uicc was found during NoV('1nbor, 
DcccmbcI', lind Janullry, tlw p('riod when the fruit was developing and 
rip~'lling, In YCIT ripe tn,ngC'rines thcrc was a gl'lldulil diminution in 
milligmll1s of tls('orbie acid PN' millilitcr of juice (fig. 3), (See also 
tnhles 7 to :38, App('ndix.) 

The seasonnl dutnges in the tlH'orbic nciel content of tangerines 
hCl'cilll'cportNlm'p in neC'ord with the ('hnn'''es previously reported for 
l"loridn ol'l1nges (4, 7, 8) and gl'apcfnIit (4,6,6), In g('neral, a grad­
unl dimi1lutiOll in ns('oroie acid wus noted as the fruit ripcned, and the 
as('orbie Mid content wns fouud not to be dircctl~T nssociatcd with 
jUt('(' qunlity, 

Wh('ll th('se data WOl'e exprcsst'd ns total nscorbic acid pel' fruit, the 
tendcn('y was fOl' t.h(, ascorbi(' Il('id to increllse shurply with ripening 
ns the voiunw of juic(' inC'l'etlsed (fig. 2). However, later in the scnson 
("Ft'bl'llIU'\' to April) ns the fruit b(~;nm(' oYNTipe, thero was n cllminu­
tiOll of jUt('e, tiS W(111 us of ('oll('('nlmtion of nS('Ol'bic Ileid,ttnd thus thero 
was It sharp dc('l'('usc in the lotal nSl'ol'bie acid pel' fruit. 

ACTIYE ,\CIDITY 

The pH vnIue, the meaSUl'e of the nC'tivc acidity, of the juice grad­
ually in('I'easNl as the' fruit ripCI1('d, The avcl'llgc pH of tangcrine 
jui('(' l'IlngNl from 2.78 to 2.85 in immnture [l'uit and from 3.91 to 4.02 
in OYcl'l'ipc fruit. The pH wns cletC'rmin('d on the eomposited juice 
samplC's fOl' four seasons, HI43-47. (S('(' fig, 3 and tnblps 7 to 38, 
ApPt'ndix,) '1'he YllrintiOI1 in pH yalues within grovcs dul'ing the 
sallle yeaI' WI1S no t gren,l. 

'nil' PI'['('PlltllgC' of n:-;h in tl1(' juiep of tangC'['in('s was d('tC'l'mined 
during tlll'('l' Sl'HSOllS, H)·I·t 47, tSl'l' n~. :3 and tnbl('s 7, 9 to 13, 16, 
is, 2[, 24, 25,. 28 ~o :32, nnd :38, ApP('lldix,) In gl'IH.'I'HI, the rcsults 

• 

• 

• 
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PICKING PERIOD 

l?muRH 3.-Interrelation of tot.al ash, active acidity, and ascorbic acid of tange­
rines on rough lemon, sour orange, ulld Cleopatra rootstocks at different picking 
periods. (Averages, 1943--47 except for total ash, which ure for 1944=47.) 

• 
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show thot lhe p('t'('('ntuge of nsh in. tho jlli('o of tnngC'l'iues in{,I'NlsNI 
with L'ip('nitw. 'l'ho ine["(IHStl , ho\\'on'r, was not grout ollotl"h Lo Iuwe 
mud\ jll'ndi~lll sigllificiluce. " • 

.IUICI~ESS AND Onmn PHYSICAL Cl1AIlAC'l'l~HlS'l'H!s 

JUIC1Nl>SS 

'1'ho impOl'tlllH'C of jllicilH'SS is oln'iolls. As shown in figuro 4, tho 
voltuue of jllie(l (bn8('(1 011 :mmpl(lS of 251'1'ldls) illen'used l'llpidly dUI'ing 
the Nuly stltges of mntul'ily, remnilwd l'pIntiv!'\y c'onstaut while lhe 
fruit WllS jn prime puLillg condition, Ilnd dCCl'l'llSed iu very !'ipo fruit, 

'rhe pl'l'('l'nlngt' of the lil ngH'i\ll\ lhn t wns juice (lig, 4) and tho milli ­
litol's of jlliep pPl' 100 gm. of fruit nlso WPI'(\ Ils('('l'lnizwd. (Sec tab1es 
7 to 38, ApP(llldix,) '1'lw PPl'C'clltng(' illC'I'C'nI'lNI slightly with ndvaueing 
maturity until nppl'OXinuLt!'iy lhp middll' of Nov(\llIbc'l" ",h('n n gmduul 
doet'enso boganj this t!C'{,I'('nse might su~g('s~ the l)('ginni.ng of S(;II(,S­
cenee ("'en though the fl'tr1.~ showed no othe~' lwhkllC'(} of oVC'l'l·ipellt'ss. 
Aetunlly th(II'c WllS some dl'ying out and somc lnck of pnllttnbility, 
'rhl) lnnge1'illPI'l on C'h'OIHttrn, nIH\. sour ol'llng'e J'ootstocks l'eLnined 
rclntin'ly lIlorc juico thnn did those 011 l'Ouglt kmOIl. 

WEIGln' 

Th(l nYl'rng(\ w(light of tongC'L'inc::; l11C'I'poI'lNlrnpidly ns they l'ipel1P<l, 
l'(lllluilll'([ rathel' ('Ollst!\nt wltil!' the' fnlit wos ill pl'im!' (lll.ting ('OlHli­
tioll. lind dp('I'p!\sl'<I l'npidly in YNY rip(' fl'llit. Dloyillg out OC('OlllltN\ 
for most of the loss in weight. (St'(' fig, 4, ttlhle 1, nnd tn hies 7 to 38, • 
ApJ>l'lldix.) 

'1'.-\ IIL~J I.-Seaso!lal dWlIges In ((lfl'r((g/? 1l'eiahl of ia.1Igrri'll('S (111 1'ollgh Ie III on and 

WW' 01'11'11(/(' roolstocks, J{J48-,j7 


j • 1 

J!ool~tol'l, lIntl ('rOll () L 5 .• \ "" \' J '1) ! J' I r. J
y,',m" cl . ~o". ~ij 1 ... ,,0"', d !' l'C.\ 1'0: nil, . d t'\'h.I-5 11m'. 1-0 (. Apr. 1-5 , 

Itolll(h 1"HlIlII root· f
sturk: arl/IIIS arum.1 (:muuf i (/(llms (lrll"'s (/rulll.~ (Jrll(1UI IJ GrumsUH;HI ..• \j.S' !lO 115 I:~l t:lO i 12~ 11i19·11 ·15 ... . 1i:1 11, i21 I~'\l I:~l

lUI" ·111. ... . I'll illS IJU I:tl taiJ
7!J VI 1111 121 ) ~2\« .. '~~~'I'_" __ "~~HI·II) ·17 12t J:J!! ....... ~ ........... ___ "' ...... ~ .. ..
Bour QrtUlRl- rllnt... 

Jst()('k: 
1~1;1 'f L_ .. OJ 1:12 l:l!l 1:10 J 121tlIH 'I~.• _ 1111 I~r, ' I"') lOa ! ~oHI 10 ,Hi ...,.. .. m.1 1·la i ••19m',li 8S j IIUi i~7 .j. :::::::::;:::::;::~:

i 

DU;" E'l'EH 

TIl(' dinmptl'L' of blJig('t'inC'B iJ1C'l'['l1l'pd wHit maturity find rip{~Jting 
of tilt' fl'tlit. (8l'l' tnblPs i, 10, ]8, '·k 18,24,25. nnd 28, AJ)))(,lHlix.) 
The gl'entp:;t iJl('I'pn~l' ill diltll1l'tPl' ))l'p('('(l('d UIl' It ttflilllJ1l'llt of prime 
I'll ting ('on <I i tion. Ln tpl'. fl'om ,Jnllwi ry to AWil, tll('I'(' wns lill1p ('Ito ngo 
ill sizl' liS d\'lPl'l1lilll'd by llll'HSllI'Pllll'lIts 01' lhe dinJlwll'j' of Ow Jl'uit 
(fig. 4). ~ • 

http:l)('ginni.ng
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PICKING PERIOD 

FlClURE 4.·-Intcrrclalion of percentage of fruit that was jllice, milliliters of juice 
per fruit, diallleter, weight, alld color of rind of htllgerines on rough lemon, sour 
orange, and Cleopatra root~tocks at different. picking periods. (Averages, 
1\).13-47 except for diameters, which are for 11)43-46.) 
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COLOR OF RIND 

The rind color of tangerines was determined by matching the fruit • 

with the standards SllOWll in plate 1, Each sample was fairly uniform 

in color. The results arc presented graphicaUy in figure 4, (See also 

tables 7 to 38, Appendix,) Degreening of the rind paralleled the 

ripening of the fruit. This process was bronght about by natural 

conditions and was very rapid all through November and December. 

Pl'Uctknlly nIl the fruit had degreened by JanUfil'Y 01' Febl'lmry, and 

little chllllge occurred ill the bl'ight~colol'ed fruit during the remainder 

of the season. 

THICXNESS OF Rum 

:Measurcments were made to determine the thiclnl('ss of the rind 

tlu'oughout the various stages of gi'owth aud ripening. (See table 2; 

and tables 7, 10, 13, 14, 18, 24, 25, and 28, Appendix,) The thickness 

of the rind of the ripe fruit aver'aged about 3 mm. l'egardless of the 

rootstock. 

TABU; 2.-SeaM'IIal change~ ,in average lh-ickncss of rind of tangcl"ines on rough 

lli'IILon and SOllr orange rool.llocks, 1943-46 


::~~~n:1 crop, Lo~~~i~~ ~1~t~:~~I~1MI~I Apr. 1-5 

Rough l~lIIon root- ]'/i/li- Milli- .\filli- Milli- Milli- Milli- ],[jili- Milli­
stol'k: 11leters 11leiera meters me/eTS Tlu'/er,tt 'me/era meters 1IU/CTS
1943-14 ___...______ 2 2 2:J 3 3 3 


19,14-·15. ___..._____ 2 2 3 2 3 3 3 __________ 

10,15,-16..... _.. __ .. 2 2 2 :l 3 _________ ..._________________ _ 


Sour OI'all1!C, root· 
SIO('k: •.

19,1:1-14 ___... ______ 

2 2 2
1944-J5..__ • ___ ._., 

2 
2 

2 
2 --------:i-

3 32 _________ 3 _ •
1O-I5-JU.___ ••_. ____ 3 32 2 3 :l ..___________________________ _2 

------------~----.. '. 

cOI.on OF FLESH 

.Miller, Winston, a,nd Fishel' (10) studied the seasonal changes in 
the total cal'Otelloid pigments in the juice of Florida oranges of both 
the sweet itnd the mandarin type. They reported tlH~t seasonal 
changes i.n thc color of mandarin oranges were for the most part 
similar to those in sweet oranges, but that the mandarin varieties were 
much hibhor in carotenoid pigments than other varieties, Smith, 
Oaldwell, ILnd Fnl'rankop (12) studied the provitamin A content of 
Algerian and Dancy tangerines .in Arizona, They found that less 
than 10 percent of the orange-yellow pigments was biologically
active ,B-ci1l'Otene, 

The £lesh of immature, ricey fruit was usually orange yellow, that 
of coarsc-tL'xtm'ecl fruit uSllaily yellow orange, and tlmt of good­
textured fruit orange, Thus, the Ilesh was usually orange yellow or 
yellow Ol'fillge in October and orango ft'om about tlw middle of Novem­
bpI' until the end of the soason. (Sec tables 7 to 38, Appendix.) 

• 
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SEASONAL CHAXOES IN FLORIDA TANGERINES 15 

CONDITION 01; FLESll 

Immature t,angcrincs picked in October and early Noycmber wcre 
usually riccy or coarse, whereas those pick('d after the middle of 
November had good texture. Puffincss was associakd with l'ipe find 
oyorripe fruit nnd was more pronounced in some crop~filrs than in 
others. AVN'tlges were computed for four seasons, 1943-47, and tho 
results are presented in table 3. (See also tables 7 to 38, Appendix.) 

TARLE 3.-Seaso,w~ 	changes in average r;onclition of the flesh of tangerines on rough 
lemon (mel sour or(wge rootslocks, 191,8-47 

H(){Jt$t()\~et~:J(1 crop I, Oct. 1-5 \ N'o\,. 1-5; N'o\,. 1~ Dec. 1-~ lJail. 1-5 II F~h. Hi '1},1t,~.1.-511 Apr. 1-51 
'-·-l--~-f~.,-~~ 	 ;' t ~ t 

Rotlgh 1\'111011 root· , . I 	 I \ i I
8~OCk: j '. I, " I '. I"19.\3-1.! ••••••••••••. lUc'Cy ..• , ('ourso._j.......... ('ood .... , GOO\L. .. GOOd .... I(p).gOOd.,.(1 ),~o()d.


10.\l-I~............ f, .. dO ...... ' deL ..... 0000 .....do..... I••. do..... (P),good....do..... (1'), dl':;. 

1(1.15-16............ \ COlllOC ••1. do~ ....: .•.do........dO..... !.(Pl. good.;, .... •.. ·.1·..•·...-·' 

19,IIl-l7.............. do ...•. :.. do ••••• \ ...do........do..... Good~ ••• !(I'). gooel.r .......... ! 


Sour OfllllgC r(){)t- l ! Ii'. I . t
I' 
1

IJ{/·I3-I! ............_1' HiI'I'l-... ,
stock: I! do..... \............ dO..... i... dO..... '. oood ....1()·)·gOOd.,.. Cl'l.!!OOd. 

\0-1.1-10............ ('onr~ ••. Oood .••• Good....... do.....:.~.(lo .... (PI. good .•••do..... (Pl. tliT. 

\Wo-Hi. •• ___......I •• ~do ..... 1...do ..... l...do........do..... ,(!'). good.... ~ ...............---: 

JU·I(Hi ............J...do. ".1 C'O!lrS('''i ... tllJ •..• ~ ...do .._+..do.... '(Pl. gOlld·:··........l 


_",,___.. .,,~."_....... " ..... ~__.!.. .......~_ r-_"~ '"._",..,........,.. . ..,'-------.. ~------,~------


I (P). (Ju!T~' rruit itt whIch the !Iesh hM sC[lflmtcd rrom n part ar IUOSt or the rind. 

INTEHHELA'flON OF TOTAL SOLlDS, TOTAL ACID, AND CONSU~U-~J{ ,ApPRm'AL 

The dntn, from 275 tcsts wero used in constructing a nomograph 
to show the minimum totnl solids and the ll1D.ximum totD.l-acid content 
of tnngerines necessat'y to rntc fl SCOl'(' of 70 (fig. 5). In the sflmples 
that seored 70 or above accordil]g to tflStc the totnl solids ranged 
[t'om 8.03 to 18.14 percent and the totitl flcid from 0.38 to ] .67 percent. 
A.etl/nlly, ill. most sillllpleS the l'llnge was somewhat smaller; the total 
solids varied fl'0111 D.bout 9 to 16 PC1"CL'Jlt and the totfll acid from about 
0.5 to lAO percent. In ordcr to suggest a reljable standard fO}· con­
sumer a('ceptnnce, the nomograph wns prepn:recl so that the border-linc 
c<,.ses (5 pl'l'cl'nt) were exdudcd. This. 'was done by rnising tho base 
pOI11ts slightly, the minimum conte!lt of total solids being set at 9 
pel'eent and U~e maximum of totnl aCld at 1.40 percent. In order to be 
kept within the i\rea of this nomograph, the tangerines that contnined 9 
percent total solids could not contain more than 1.01 pcrcent total 
acid. On the otht'r hand, fruit thllt contained 1.4 percent total acid 
could not contain less thnn. 10.6 percCllt total solids. Under these 
conditions the solids-ncid ratios would b\.' 8.91 and 7.57, respectively. 

The pattern formed by the nomograph stl'ongl)T suggests a consumer 
deman.d for fruit thnt is more mfl.ture, hence sWl'etcr, than thllt which 
would pat,;s the present minimum Florida maturity requirements. 
The minimuUl requirements Sl't up on thl' nomograpb al'(' higher than 
the present ones and wou1d provide for the shipment of 11101'(' mntUI"e 
and sweeter fruit. In moridn. then' is no fixed minimum fol' tOLnl 
solids content. 'file maturity lit,w (8) merely stated that the toUtl 
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FIOI!ItE 	5.-Nomogruph iHu,;trnting thc l'('latiOll of conSUllIer upproyu! or dis­

nppruval to tolll! solids and total, /l('id ill rcpr~s('ntatin,' SllIllp!es of tiUlgcrinl.'s. 

'1 he lines that 11m clltirl'l)' above the hClwy bar r('IJI'e~cnt. fruit t1mt lIICt con­

sUlller approval according to tnste tcsts. Those that cro::;s the heavy bill' or 

arc helow it at; Ill! points represent fruit that did !lot meet consumcr apprm'l1l. 

A, Pleni:lILnUy tart to sweet fruit (scoring SO to 1001; 11, plcmmntly llirt (scorin~ 

70 to 79); C, tart (scoring GO to GO); D, Ilcid (scoring ~O to 50); E, \'cry acid 

(scoring 20 to 30). 

solids-ucl<l rntio s1ll111 b~ 7.5 to 1 whell the totnl solids ('ontcnt is bl']OW • 
10 PCl"(,(,lItj whc'll th(' t'1l11ge of solids is 10.1 to ] 0.0 pel"(,t'nt, the rn tio 
is gmdun.t('d, the minimum being 7 to 1. 

'l'h(~ nomograph shows six snmples thn t w('re· mt('d 70 or above und 
ninn that werCnltl~d bdow 70. Bimilar plotting of dutu fat tho mnlly 
othel" samples cOlIsidel'NI ill this bullt,tin would show dllLt in pl'Ilcticnlly 
nl! instal1c('s the mting indi(,tlted by tbe elmrt ngrC'cs with tho rating 
givPtl by the j udgl's (p. 4). 'l'ht' chnrt cnn nlso be used to test the 
relation bctW('('ll th(' total solids nnd totnlncid ('ont('nts and consumer 
apIH'O\"nl of any pll,('ti('ulnl' snmpl(' of fruit jn whieh n, gl'Ower Or shipper 
may bt, int('t'(lsU'd; that is, wllt'llt"i' [ruit of tllly given solids and uc.id 
contents eould bo !.'xjwdcd to 1'lItc 11bovc 01' bt'lo)\" 70, 

EFFECT OF H.OOTSTOCKS ON PALNl',\(lILlTY 

Tlw('if('('t of typ(' of rootsto('k all pnlutnbility is VCI'y impOl'tllllt. 
Although th(' solids-Ilcid mtio gCll('rnlly ill(,l'l'Il:i('c! ns the fl'uit l'iPNll'ci. 
the detuil(ld dlltn show til;>' JlO .highpl' I'll tios W(,I'!.' obtained with 
blllgcrin('s growll OIl CleOplhl'1l and rough 1('111011 rootstocks thn,n with 
those- grown on SOUI' Orilllge-, TIw l'(,ilson is the highC'l' totHI neid of 
f(~!li ts on Sour orllnge rootstQ('ks .. In tllst(> I'lltiuh"S, however, the 
qunlity of tangC'l'uH'S g('OWll on thl' dif!'('l'('ut l'ootst:orks WitS CI('opn.tl'll 
first, SOLlr ol'flngl' "'(,(,(Hld, 11 nd ('ouglt l('moll thil'd. flS indi(,ntNl in 
table 41 whieh wn.;.i prepill'ed to sho\\' palatubility l'lltings and chemi('111 

• 
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SEASON.-\L CHANGES IN FLORIDA TANGERINES 17 

composition of the fruit at critical datt's during the ripening period. 
Detailed data on the relation of rootstock and quality are showa in 
figures 1 to 4 and 6 to 13. Thus, it is evident that a high ratio is not 
per se indicative of quality; fruit that is too low in total arid may taste 
insipid. A high sugar content, with sufficient total acid to produce a 
balanced blending of flavors brings the fruit to its prime eating con­
dition. The .~rentest amounts of sugnrs were found in fruits left on 
the tree until they hnd renched that stage of mnturity commonly 
spoken of ns l·ipe. 

TAIILI!l 4.-SeaSOIl(I/, effect of roolslock oninlernal qlwlity of la1lgeri11u 

(All ngures lire n\·~ruJ.1es fOf l~il 

I. pullltablllty I VolullleOf '1'-~:~:;S:~~~:':Cld I Sollds-ncld 
t rutlllg I lull'\! pt!r fruit • I . mtio 

Hootsloclc :. I 
iNov.1 Jail. APrJ.NO\" JUII. ,\pr.!NO\" Jun••-\pr.,No\·,1 JUII. Apr. Nov. Jnll. Apr. 

-- , .. >0.. , -- ­ ~!-==: '::.~~'::'. ~'~-==:'::'f-~~~~~~
! ' i .\fl. MI. M1'll'r/•• Pet. Pd. Pd'l Pet. Pd. 

I}ou~h lell!OIl........ !~I 87l ~II 	 t~\, M~ ~~, 9.~~ I~.H 1:l.~1f 0.91 0.751 0.1!O11O.38114.8521.85 

SourOnlllgo"........ .,I i 00· .6, 6_ M: 4{\!\O.2b 1_02 H._Ii 1.13, • SOl .tiS 9.08 13.\lS 20.79 
Cleopatra, .... -, ~:_~,:_ 51! 63, 68, 551'0.D612. ~'lJIH. ()OI . \lSI .771 .59ilO. 78,15. 00 23. 73 

1 

I 1'1IluU\blllty hn.'ed 011 1Il1l1lCrll'Ul rutlngs. 

YEAIlLY V.\lUATIONS IN 	 PHYSICAL CHAIl.-\CTERS AND CHEMICAL 
CONSTITUENTS 

'1'11(,1'(\ was cOllsideral)le vnrintioll from Y('tlr to yellr in the physical 
nnd chemicnl constituents of the fruit. Some of these results are 
brictly sUInlllD.J"izedinfigures 6 to 13. 
De~reening (fig. 6) wns earlier and the fnlit hnd a brighter colored 

rind (lUring 1944-45 than during 1946-47. 
During 1943-44 the volume of juice per fruit wns relatively low in 

immature. fl'Uit and hi~h in ripe fruit. '1'he reverse was true during 
L944-45, when the volume of juice wns compamtively high in the 
immatlll'c fl'lIit nnd decreased rnpidly in the ripe (fig. 7). 

Ycady varintions nffeded the chemical composition and this, in 
turn, influenced frllitmnturity and pnlatability (fig. 8), Fore.'<ample, 
thl.' highest totnl solids (fig. 9) and totnl aeid (fig. 10) occurred during 
.\943-44 und the low(\st during 194i}-4~6 and 1946-47. The solids-acid 
rlltios (fig. 11) were thus found to be low during 1943-44, largely as a 
result of the high totnl add, notwithstunding the unusually high 
content of totnl solids. 

n will be noted in figure 12 that th(' juice contnined the great('st 
coneentmtion of nscorbic acid during 1943--44, which was the crop 
year of high totnl acid (fig. 10) nnd comparatively low pH (fig. 13). 

Differ(,Il('es in fertilizntion and cultural prn(~tiees could hnrdly 
account for the yeurly Yllriations found, since the individual grove 
IIlanngcm('nt wns about the slime from year to yeur. During the 
four crop Yl.'urs eoY('rNi by this investiglltion some ullusunl and 
extr('m(' \\'('Iltht'r eonditions pn'vnil('(i; these Il1l1y hay!.' tlceounted for 
nt least some of the difft'l'cnces in the difrerent hnl'VI'st seasons . 

http:4{\!\O.2b
http:0.1!O11O.38114.8521.85
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FIGt.:'liE G.-Yearly \'ariationii in a\'ernge color of the rind of tllngllrincs at differNlt 
pickinR periods, 1!J.13-47: A, On rough 1I:-lIIon rooGtol'k; H. 011 !:iour orunge 
rootstock. • 
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l"JGUHE 7.-Yeurly vuriations in Iwerage volume of juice per fruiL at different 
picking periods, 1943-47: A, On rough lemon rootst.ock; B, OIl sour orange 
rootstock. 
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rootstock. 
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FIG'C1tE IO.-Ycnrly variations in average total add of tangerines at different 
picking periods, 1943-47: A, On rough lemon rootstock; B, on sour orange
rootstock. 
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FIGURE 11.-Yearly variations in average ratios of totnl solids to totnl acid of 
tangerines at different picking periods, 1943-47: A, On rough lemon rootstock; 
13; on sour orange root$tock . 
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LEGALLY MATURE Ii'RUlT WITHOUT TASTE AI'l'EAL 

At the beginning of each shipping season there are compl~ints 
{1'Om buyers and consumers about sour, immature fruit. Since all 
fruit shipments must pass the lP.gnl requirenu\nts as to totlll solids 
illlt! solids-acid l'fitio, it may be nssnmeci that, sueh ('ompillints nris() 
beetluse these.rcquirements !ll'l' not Iln acleqtUlte ('l'itet'ion of slltisfactory 
ellting quality, 

In the offieial analyses total solids Ilud the solids-twit! ratio aro 
c1etprminl'd on a ('omposited s!lmplp of mixed juiee from fruit of good 
Plttinrr quality as wpU as possibly of some thnt might be (~onsidered 
inl'<lible 01' lllla('{'eptnble, 'rhe I'('sult is, therefore, an approximate 
IlvPl'age of the lot. 'I'll(' vnl'iation among indi,-idual fruits is not 
{'onsidpred ex('('pt ns it mny afl'pet the I1Vl'l'tlge, 'rho ultimllt(1 pur­
('hns('r, howevpr, gelH'I'ltlly eats the fruits one by one, and difl'erelU'es. 
nmon~ them un' notie('abll', ('speeinlly .if sour) immllllll'p f!'tlits ur{' 
indu<IN\. To show how sueh u mixed snmple of 25 fl'llits VIlI'i('s, tilt' 
tnngt'I'ine8 from SOUl(' of tltl' k('y plots wel'(' Illlnlyzed indi\'idunlly foJ" 
tIll' \1U'iou8 r'onstituer1ts. 'I'll(' results of tlH'se tests brought out tit!" 
vlIl'iability nlllong huits nncl showed also thnt if a eOlllpositl' sumpl!' 
is to I'('pl'cs('nl n fnil' IlY<'l'ugt.' of nny given lot, it, should ('I)llshlt of n.t. 
h'lIst25 fmits, (Hl'l' tllblc.>s 7, 10, l:~, 14,18,24,25, n.nt! 28, ApP(,lHlix,. 
whi{,1t show P('I'('(,lltilg~'8 of tungerines that illiled to pnss existing' 
l('glllrl'quil'l'mellts.) 

In addition, I\. lnl'g(~ number of tests were mnde 011 ('omposited fnlit, 
sllmples a('('on 1i ng to till' uSlInl l'('guln tory pl'ndi('l', Elleh of thes!.'· 
Slllllpil'S incllld0(\ at INlst 25 fntits, and the ('h1.'ll1icinI 11l1Hlyses W('I'(" 
mn<ll' in dupli!'ltlC', (S('l\ tnbh's 7 to 9, 11 nnd 12, 14 to 17, 19 to 27) 
nnd ~O to :~S) Appendix, whi('h show thl' snmplps of tnng(,I'int's thnt 
pns::wd It'gal l'l'quir('IlH'nts,) '['lll'SI.' 111'(' listed as "nbov0," wlwrl'us 
those not llH'ding tIll' l'equin'llll'nts Ill'(' listed ns It bl·low," .\ tablllll­
tion wns m!ld(' of UIl' b1l1gC'l'inl's whieh pnss('t\ It'gnl requirements but 
whi('h w('re l'H.t(ld ns lInn('('('ptn.ble n('('ol'ding to tnsh', They weI'(' 
l'atNI as ncid (s('ol'ing 40 to 59) 01' tnl't (seOl'ing 60 to (9), 'I'll!' findings 
sho\\'NI tllllt ,n slImp!t's pnssl,'d Ipgnl I'PC(lril'l'Ill('nts but fllill'Cl to pass 
til(' lustl' I'U lings of plNlsnntly tlll't (70 01' above), tIl(' minimum 
stnndtml fOl' 11('(,l'plnbll' fl'lIit. Of thl'se ,11 snmp\ps, 17 fittl'd within 
the pnRsing 111'01l of llt(· Homogl'nph (fig, 5») whi('h in<iientps tlmt til<' 
lWl1\og'rnplt dOl'S not ('x('\uc\e all of the bOl'd(,l'-line fruit, esp('('iully 
wlH'1l the tnste mting is Ill'ar 70, 

COl\IPAIUSON OF P"\LNlt\B1LITY Al.\'D COMPOSITION OF PAIRED SAMPLES 

\\"ht'n the l'C'sults pI'pst'nted in lnb1Ps 7 to 38, ApJ)('udix, Ul'e eOI1­
Si(\PI'('d, it fl'w t('sts constituting onlv n. Yl'ry smnll P('I'('pntngl' of til(' 
total show nppnrPllt 01' l'('nl in('onsistl'J1eil'R bl'twN'1l lhc' pnlntnbility 
l'Iltings und the t'omposition of thp fl'uit. Tlw I'('sults nl'!.' ('Ynhlalt'd 
!tel'pin by eonsidt'l'ing' snmples paired on tIll' bnsis of their ('ontplIts of 
total solids and lotnl ndd, Fl'om this 1'('l'Yllhllltion it is ('yitil'nt lIHLt, 
maturity factors suell us tc'xture of fI('sh nllcl <lutl' of pieking infhleJl('pd 
£lavol' I'n tings, }rOI' ('xnmplp, in t'ompnl'isons A to Jii, tnbh> ii) the' pail'('d 
snmplC's \\,(,1'(' i<iC'ntinll, 01' IH~nl'ly so, in both. lotnl solids and tolnl iH'id; 
yet) in <'neh 01' thl'SI' pnirs tlll'I'l' wns 0111' snmpll' thnt melth(' minimulll 

• 

• 

• 



• 


• 


• 


SEASOKAL CHAXGES IX FLOHlDA 'l'AXGEHIXES 27 

stnn<ln,rd of consumer apPl.'oyul (70 or aboYl') find one sample that 
did not. It is interesting tbnt the samples thut WPl'(' ratNI below 70 
W('1'(\ thos(' from the earli('l' picking pprioc1. The texture of the flesh 
was ('oal':,e· and the solids-ficid ratios were uSl1ully sligh tly lowel·. 
TIH'rdorc it apppurs likcly that COl11'S(, textUl'(, and possibly some 
UJuh,tel'mined flavor charaeteristic of inunuture fruit influenced the 
tnsting pnnpl. 

SillClnil' and Bartholomew (11) ('aIled attention to the fact that 
soluble ('onstitul'uts of the juicc, OtlH'!' than sugars and acids, are 
imporbUlt~ in tnslt'scllsatiol1s. '1'hcy pointNI out thnt about 15 perccnt 
of the solubk ('onstituents of orange juief' is something o'~her thnn 
suglu's and aeids. This fraetiol1 eOllsists of inorganic compounds, 
nmino aeids, ascol'bie n,('icl, and small amounts of pectins,essentinl 
o.ils, c'st£'l'S, and ghwosidt's, Substanccs in this fmetioll lire l'('lativ('ly 
Ilnstablp ('ht'mier.ily, whcreas the soIl! bIt' sugars and acids of citrus 
juices Hrt' stahlI.', 'I'h(' OC'CUl'!'ell(,(' of off-flavors in either natural 01' 
p!'oe('ss('(\ orangc' jll iC'e is in no smHll measurc (lue to oxichtion and 
dp('omposition of substances in this relatively small fraction -of the 
solu blp solids, 

In comparisons F, G, H, and I, the snmplps in each pair were identi­
('aI, or llPudy so, in total solids. They diffel'ed in totul ncid content 
and, ('Ol1s('quC'lltly, in ttl(' solids-acid ratio, In these pairs of snmples 
the tastc judgps showed fl· prt'ft'l'ellCe for the fruit with the lower total 
ndd and higher solids-Hcid mtio; puil' I, however, did not agree with 
puirs F, G, and H. 

The pairs ill eompul'isons J and K were nearly identical in total 
solids and in 1111ll1cl'ieul palatil,bility rutings, yet they differed in total 
flciel, in solids-acid rn.tio, flud in thC' llrbitrary flavor rating. In each 
o[ these pairs one s!lmple was rated pleasantly tart or pleusantly tart 
to swC'ct and til(' othcr insipid by the majority of taste jUdges, Insipid 
fruit had low total add and high solids-acid ratios, but jUdging from 
the relatively high nUll1erical ratings the quality of the fruit was good. 
In comparison K the pleasantly tni't t{) swet't fruit, rated 87, whereas 
the illsipid fruit rated 84. The score 84 (insipid) appears high for 
fruit of sueh low total acid (0.48). Comparison J is an interesting 
cxample in which the pleasantly tart sample rated 76, whereas the 
insipid lot l'n.tC'd 77. In this compnl'ison tlwI'(' was a one-point maTgin 
fttvOl'lllg the slightly postpl'imc fruit pieked JnlluuTY 1-5 over the 
slightly preprime fruit pieked NOYl'mbcr 15. 



• • 

00 
l'.j'l'.UILE 5.-Comparison of compositio7l and palalability ratillgs belween paired samples of langeriTleli groum iTI variolls paris of Florida 

I 	 Flavor I

I I 	
1-3 

Sollds· 	 ~ 
Totul Total 	 I

Comparison Table No. 1AlCatlon or grove Uootstock Picking period solids aeld acid Flesh t'OlIdltion 1 !Nllmer· Q 
mtio 	 ~ .~rlJltrnrystnlldnrd j iealI ! ! rating ....I I _~'_.___ I l__~.•____j_~ (")-1. ­ >

Percent 	 C" 
Puc",1 	 1I 	 I 

~ 

9.69 0.95 10.20 Good.............. I' tnrt ••••.•••.••• 71 

25•••.••••••••..••• Dade CIt) •.•••••. Sour orange •••.••. Nov.l'5,1946. 9.67 1.04 9.30 Coarse .•••••••.••• 'J·urL............. 62 !:XI
A•••.•••••.••••.•••• 1{7•.••••••••••••.••• Winter !l~ven .••• Rough lemon ••••• ~0\'.15, 1944.• 

Cl 
B................... /{33................. Rockledge.••.••••• Sour orange •.••••• ~O\:. IS, 1946.• R.97 1.1:1 8.82 !Oood ••• _ •••.•••.. 1) tnrt~ ..... _.... _...... ..,._ i2 

1.17 8.48, Coarse•••••..••••. Turt. ••., ••,,,,,., 65 t:1 
I 1-3 

27................. Sharpes .••.•••••.••••••do...•••••.•••• NO\. h~, I9H. 9.92 
, , 	 t"l 


10.00 1.21 I 8.26 i (lood .•.••••..••••• P tarL............ 71
C••••••••.•..•.••••• i{16.•.•••••••.•••••• Dundea.•••.••.••• Rough lemon•.••• ~O\:. Hi, 1946•• 
• 9.••••••.••••...•..••.••do............. _ ..•do•.•.•••••.••• No,. 1-5, 1944. 10.05 1.18 • 8.52 I Coarse ...••••••.•• Turt•.••""••..•• 6.1 Z 

j 

D •••••••••••••.••••1{12................. DrooksvlJl~........ Rough lemon .• '" ~cc: 1·5, 1943.. 10.89 1.15l 9.471°ood .••••••••••••• J'tarL •••••_••••• 79 <0 

• : 38................. Dade Clt~ •••••••• Cleopatra......... No,. 1-5, 1944. 10.80 1.15 9.39 Coarse••••..•••••. Tnrt. .........., .. 67 00 


00 

w8verl y••.•...•.•1Rough lemon""'1 Dec. 1-5,1943•. 10.10 1.13 8.94 oood ••..••..••.•..1P wrt to S ••••.••• 83 ~}:...................I{~~:::::=:::::::==:= Dundee................do............. NO\'.1-5,1944. 10.05 LU\ 8.52 Coarse ••.•.••••••• Tart. ............. 63 
~ 

Ilrooks\·iJIe. ....... Rough lemon..... Dec. 1',;, 1945•• 10.12 .69 U -'i71 Good•...•.•••.•••• l' tnrt to S ••••••.• 89 

F•.•••••.•••••••••••I{;t::::::::::::::: DUI:dcc................do............. Dee.I·5,19H•• 10.12 . 92 Ij~,;i) •••••do••••••••••••• l' tart ............ 7Il V1 


11.20 .76 14.74 Good.e ............ l' tart to S •••••••• m t:: 

... ............... 30................. Drooksvlllc........ Sour orango....... Nov.15, 19H •• 11.20 1.26 8.89 •••••do ..•••••••••.• P tart. ............ 70 ~ 


o 1{11·················1 Merritt ISland·····1 Rough lemon·····1 Jan. 1-5,1944•• 
"C 

Dade Clty••••••..1 Sour orange •••.•••1 Jan.I-5,1946.. 10.81 .68 15.00 (1'). good•. " .... I' tart to S ........ 110 ;? 
H .••••...••.•.••.•. I{~t=======::=::=:: Sharpes................do.••..•••.•.•• Dcc.I-5,1945 •• 1O.8~ .87 12,44 d'ood•.•••.••••••••.••••do............. 88 


L •••••••••••••••••• I{u................. Merritt 1sland..... Rough lemon•• '" Dec. 1-5, 1943•. 10.10 .88 11.48 Good.............. P tart to S ••••••.• 83 ~ 

9....••••••.••••••• Dundee••••..•.•..•••..do..••••••..••• Dec. 1-5, 1946.• 10.10 .63 16.03 •••••do••.••.•••.•••..••.do.•_ ••••.•••• 82 

> 
.81 12.22 Good••••._........ l' tart .••••.••••••• 76 o 


18................. Da\enport.•••••••.•.•.do............. Jan. 1-5, 1946•• 9.96 .56 ..... 

1••••••••••••••••••• 1{17••••...•••••••... Da~e City.•.••••• ROUKh lemon••••• NOY.15,1944•• 9.00 

17.79 (1'), good.......... Insipid•.•••••••••• 77 !:<l 


K ........•......... I{14................. D,,!de City........ Rough lemon. "" Jan. 1-5, 1946•• 9.88 .66 14.97 (P), good•.•_•..••• P tart to S •••••••• 87 C 
C!


10................. "mdermere•••.•.•.•••do............. Jail. 1-5, 1946•. 9.86 .48 20.54 .•••.do............. Insipid .•.•.••••••• 84 	 t"' 
1-3 
Cl 

I ~P). pufty; P tart, pleasantly tart; S, sweet. 	 !:<l 
tZJ 

• 
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INTERRELATION OF SOILS.• ROOl'STOCK, AND QUALITY 5 

• 
The representative commercial plantings selected f01' study (table 6) 

occurred 011 a y!U'icty of soil types described as follows: 
BLan/on Fi1le. Sand.-Blanton fine sand is clo$ely related to Lakeland fine sand, 

differing frolll it llIainly in the subsoil, which is a slightly mottled pale-yellow to 
yellowish-gray fille sand underluin lit 5 feet or lower by sandy clay beds. This 
soil is not liS excessh'ely drained us the ·Lakeland fine sand. 

BUchlol1 Pille SClTl<i.-=--:Ulichton fine sand is related to Fellowship fine sandy 
loam. It js charuderized by approximutely 0 to 10 inches of Iight- to lllediulll­
gray fine f;and, grudillg into 10 to 20 inche:; of Iight-gmr fine sandy loam, which 
rests on I\IOWecl plastic clay similar to thut found ill th/' Fcllowship series. 

Bradelltoll Ville Sand.-The slIrfllce4 inches is a medi\lm-gmy fine sund, which 
grades int.o about S to 10 inche:;; of u light-gray to grayish-brown line sand. This 
ifI underlain by !lbout 12 to 24 inches of a gray sandy clay 1lI0ttied with yellow 
!.!lld h;qwn; this relitli on !\ marl stratum. 

j.'elLo'.L'sldp Pille Sandy LO(/m.-Th(; surface 8 inches is IL dark- to medium-gray 
tine sundy 1011111. This is unc/crJllin by about 8 inches of a Iight- 01" yellowish-gray 
line Sllndy loalll, which grades into !\ gray plugtic clay mottled with red, yellow,
and btown. 

Gahlesl/me Pine Sandy Loant.-Gaincsdllc tinc sandy loam is one of the best 
dmincd Hoils ill tho citrus belt, The surface (i inches is a grayish-brown loamy 
fine salld underlain by a brown saudy loalll to sandy clay. -

TABl,E 6.-Rootstocks OIl It'hich Daltcy ta1lgeri1les u:er(' groten, age oj trees, and soils 

Hoots[ock 

• 
Hough Ie mOil 

Sour Qntng~. 

aud locatiolts oj c'Xpcn'mental 'plots in Florida, 1043-47 

\g' of i Lomtton .. ,.
tr~'~s 1 of grm'c sun ! Senson of it\\'csUglltion 

~.__ ,___._...._~__i___ ."'_-...-.....,..____ 

l'"t'lJrd 
21 Dude City.. . KUllapllhn fine sand........ .. 
19 .. do ........... OUiIll'S"iIll' fitll'. sundy 100lln.• 
21 ! Brooksville "" Kllmlpahn I\lIt'saud. ___..... _ 
:I7 : Wln(h~rlller() ... " Lakcland fill" s(uld ' .• __ ._._. 
25 j 'V'inter UU\'ml •. ·llIanton fill~ Sll1Jd •• ___•_____. 

) 

14) DUlidClI • __ ••_... Lukclnnd SI\.Ild ' ••• __________ • 

24 Wtlvcrlr.• __• __ .......do......_............_....__ _ 

21 Lake \\ tlles...........do.........._...__........___ 


194:1-U, J!IH-I5. 

1943-14, HH·1-I5. 

194;H~, 191~-I5, IU·ltrl7, 

IIH:I-I-I, IIH~-15. 1IH5-40, 

1~i1.iil::I~~IH5, 1!145-ln, 

194:\-14. 1U44-1fi, 1945-10, 
l!J.1IH7. 

194a-J.l, 1944-15. 
194:1-14. 194~-45, 104[..... 0. 

10·1ii-I'. 
About 2.5 ..•• Ml'rritt fsll\ll!l._ St. Lucie fine snnd__.._._. __ • IIH3-H, 19-14-10, 1945-16. 

• 2·1 DUl1de~e .. ___ ._.1 Lakelaud SIlnd'..-- ••••---.-.i HH4-15, I\~U;-Ij.
;\ bout ~~l .. Dude City. ____ • \'I\uclusc. fino ~nnd •• ________ • 1945-10, 1111&-17. 


2·1 ! llun~ll>.(!rt ••••-. Lnkeland san~1 ,_.___•__ ••____1 IIH5-I6. 

IS I IIrooks\J!lc. '" 11111111011 fin e sund._..._______ !1945-IG. 


.... 	 ___ 
, 16 /••••. do........... LeOIl fine sand.. __........_.. 

: : 

I 2'~ i Sprillg Lako.... OlJead loamy fine SllIld....... 

, 20 1 \)uml~'C·· ..·····!1 Ltlkeltmd SUlld ' ...........- __ 


2S Vera Beuch •••••1 Bruclentonllull sllnd ' ...... __ 
25 ! ·Brooks,·III" ......1}'cliowship fine sHndy lonm •• ! 

34 I Lnke Wnles__ ••• ; Lnkt'ltllld sand I.,............ 

25 , Altunk~.........1..... do ..... __ .....__ • __ ...... 

15 i Dude City..----I Guincsville fino sandy loum._ 

t 
21 I BrOOks,.lIIe ...._! KnnUlluha tine sulld •• _....._. 
10 j Ootha .......... Orlando fine sulld_ ........... 

, Abollt:?1).__ Winter IIm·cn•• , I.llkeland sand ' ..._____._____I, .\I>Ol1t 20... Sharpes •••••••._j Portsmouth fine sand••••__.. 

25 ! Merritt ISland"j St;Lucie, fine SIlud ••____•. 

_CI~P.'.'.tr.lI ••••• ',{ . . I 
.. .. 0. Dad£. rity,.:o.,. 

} A boll I 20... , Brooksville...... 
241 Yero IlI·IIch_."". 

1 25 Brooks'·1110...... 
! .Mvrc [111m. Rockledgo ....... 

52. 	 . 
17 I Wluth!rlllere ..•• 

Kllnllpabn fiIlCSlllld.......... 
MlInllteQ tine snndy loam '... 
Blichton fin~ sand ,.......... 
(,ak\lInud line SIlud ' .....___• 

Bltlnton finesalld ............ 


1141)-47.

W.j1)-47. 

III4IH7. 

1941\-17. 

1943-1·1,1944-15.194[.....0. 


HHtH7. 
1943-14, IOH-I(j, 194IH7. 
1943--H, 19H-I5, 194r,-I~, 

194IH7. 
1943-14. 1944-1", 1V~5-I6. 
19f\ti'~~:n4-15, 11),[5-111. 

194:'-14.1944-15, 1945-11!. 
1943-14,1944-15.1945-111, 

194f..... 7. 
1944-15. 
1944-15,I94H7, 
1945-1fi. 
194tH7. 
11).11)-47. 
194IH7. 

1U·I:H4, 1944-45, 1945-16, 
IIJ.1I)-47.

Lllkellllld tine s,"~.dl._~.===--.!94a..::H. 194·1-15, l\1~f""'7. 

• 
1 Age oC tn..:.\s at the timlJ tho cxperilllt~l1t wus 5ttlrted~ 

, Formerly called Norfolk. 

• Tentative llllllle of soli llIllpped In ~·Iorltlll. hut not yet corrcllllCd. 

A Information on soil types furnished by Dr. Matthew Dro5dofT, soil technolo­
gist, Division of Fruit and Vegetable Crop:! aud Disease5. 
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Gill/ad Loamy Fine S(lTII1.-,The slirfaCl' t1 inehe::: is a gray loamy fine sand. whie'lI 
is und('rlain by S to 12 ill(:h<>,.8 of a yello\\' sandy clay mottlcd with red and gray ill 
the IOwl'r part. 

I\unapaha Pine Sllnd,-Kanapaha fine sand differs from BllUltOIl fine sand in 
being less well drained, in having a darker colOrt'd surface soil, aud in being lIud<>r­
lain l\t 3 to \I feet l>v a grav "andy cll\y mottled with brown. 

Lrcke/and Pille SUlld.- takelund fine I'And is similar to I..akeland sand exc<>pt 
that IllOr(, than lIlllf of it coni'iiits of fine plus \'cry fine sand: as a result this soil 
i::: lIsually considered u little more product"·€, thun the coal"ller textured I,akeland
sand. . 

L(tkl'I(LI~(l Salld.- 'LukellJ.l\d saud and Lakeland fine <'and al'e two of the 1110.... 1 
\:'xt(,llsi\'c soils planted to eitrus in Florida. Lak(,jllud lmnd is chnrncteriz('d by 
" to (l inclw<, of a grav Hand undcrlnin II,' "l'lIo,," .;<nnd. which pMi'('~ into sandv clEW 
b('ds 1I~\lILlh' within 'oS fpet of thr :<urfllt'l:. The "oil is t'xcpptiollalh' Wl'1I draitw(1 
nl1(1 ,qubjcrt to excessive leaching becnuse of its low contC'ut of clay aud organie
lllatt('r. 

Leor! Fille S(l1I(L-Lcon finC' sand, a poorly drnit1('d soil. is chur:lctrl"iz('d by th!. 
,mlt-und-pepper nppcamnre of thC' slIrfaep Ii nt' sandy soil, which ii! about 3 to 4 iudH" 
(1('I'p. 'llw lll'Xt l!~\,l'r is IL ~ra.d"h-whit(' fillt' ';<lInd, 12 to 2·\ luelH's th;ek. lIndcrltlill 
h,' n dnrk-hroWll orgfll1ie lutrclpnn Inyrl", whi('b ,'nri('s in d('gri'l' of ('0111 pnct nps.;<.
1~his Inw'r g-rnc!l'" into a brOWn and tlWIl 1\ browni~h-ycll(lw 100St" w('t fill(' !;a\1d. 

J/(matet.' Pifll' SCLlui!! Lor.lll/..'· ['ndl'!" natural ('onditions MUlIlItec fillc suudy IOILIn 
is Y('n' poorh- dr/linN!. 'I'll(' surfaer' 10 tol2 ineh('>; is a bluck 101l1ll undt'rlain Iw 
12 to• I.) incfws of !\ ll10ttlcd gmy, fine :::andy day. whi('h l"('l;ts on 1\ hard nH~r1. 
This lioil wu.s fOrllwr\v ineitl(!{'d in the Pnrkwood s('ri('s. 

Orlando Pine s/l/Icl.- Orlando fine sand hns a dllrk-gray ~urfacC' soil LO to Hi 
indws,thiek. gruding into II gray fine sand, whicb generally grades iuto II Iight- to 
ypllowlsh-gray fill<' I'alld. 

P(Jr/s.1Iuwlk ["illl! Sa/ld ..- Portsmouth line ~und i1\ 1\ very Voorly drained soil 
under nuturnl condition;;, hadug allout 8 inch('!l of l\ gray and t.hen 1\ light-gray 
fim' i'lLnd, 'I'll(' watN [lIbl(' stanc),; ahout 2 f('ct b('low the surfm'('. 

SI. LUrie Fin/! Suml.-l'it.Lucie fine sand hus a thin .~I!rfa('(· soil about 3 inchc." 
deep. This is wade up of a lighL-grllY fine saud undcrlnin by {) feet ur 1Il0rc of 
white, loose, fiue snud. This soil is one of the poorest soil:; plan\('d to citrus. 

Va/lc/use P'i71e San(i.- Vauelusc fin(' sand is ~ill1ilar to Gilead lonmy fine slInd 
exccpt thlle. the :;urfllcC' horizons down to 15 inches lire fillP !'and and the sandy 
clay subsoil is yellowish brown to brown or reddish brown, rather t:han yellow. 

Tt is r('('ognizrc\ that somr soils are mol'£' suitabl£, fOI' (~itrus UlIl.11 

oth('I's. but o\£' grC'ot variatiOIl in soil typrs madr it impraeti('al to 
d('tel"llline what direct ini1uell('e soil type has on qllulity of tangerines. 
Qunli.ty, 1I0\\,rv('I', npP('Ol"S to br ntr('c,tNl morp by l"Ootsto('k than by 
soil typr, 1)('('ILlISe ("egn.rdl('ss of th(' tyP(' of soil lh(' quality of th(' fruit 
wns t)('tlel" Wh(,l1 th(' rootstock WIIS sour OrHnge thnn wh('n it was rough 
lemon. Hough lemon, ft V('l'y tltl'ifty grow~I' \vith all ('xtel1sive mot 
syst('tn, is uSNl mo~t frc'qUPl111y in l"fltlH'r sandy soils in which thf' 
org!tIli(' mn.tlf'I" is low und tit(' topogrnphy rolling. Bour omng(' 
!'oolsto('kis 11Sl'd mostly on soils of slightly h('nvic[" tpxtUI'(' and 
("cntl1ining somewhat more orgnJli(' mll.Up!' .. CI('opntl"fl. rootsto('k hns 
not \)('('n tls('d ('xte])siwly; thl'l"l'fol'(', it is diffieult to SfL'y to which soils 
it; is [H'St II<inptNI. In the pn'srllt illY('stigation, Clropntm J'ooistoek 
appenr('d to \)(' well adn.pted to lil(' light nnd medium soils. Th('r(' nrr, 
of COUI'S£" ('x('pptions whrrc gm\'('s Sc('m to thrivl' ttnd produ('c satis­
f(wlor)" {'I'OPS of hi~h-qllillity fnlit undl'!' good ("fire ami lllanngemPll1 
P\~PI1 wll('U til(' rootstock.:; an' not the ones usunlly plfl.ntl·(1 on the 
pal"ti~'ulnl" soil. 

Sl7:.\IM·\RY 

Th(· I"('slrlts pr('s('ntt'd h('r('in ol'e hUs('d on til(' ppl"io(lie nllnlysis of 
ilbout 4,200 fruits nnd mol'(, thnn 400 ('ornposiU' silmpi('s of at l('nst 
:25 fruits endl for four Ill.ll'nst st.'nsOIlS, or crop years (194a·47). 

• 

• 

• 
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Thl' tflngl'l'in('s W('l'(' or tIl(, Duney Yill'ipty on 3 diiT('rrnt rooLsto('"ks: 
Hough I('mon, SOUl' O.l'lll1g(', nnd ('I('opiltrn tflngt'rine, :Most of the 
fruits (,Itme from t&11gcriIl(:' trl'(,s on rough lemon and sour orange 
1'00tsto('ks, 

'l'I1£' (,Hting quality of tnngrl'iU('s inel'l'8sed YCl',V rapidly during 
Ot'tob('1' nnd NoYl'm!wr and I'cndlNI thl' minimum stnndnrd of eOll­
slIml'l' i1.(·cl'ptnll(,C' Rbml t the middlC' of X OYNll bel', Prime (,!lting 
('ondition wus 1:('11('11('(1 in Jnnufiry I1ml Fphl'Ufil')T, Aft!'I' this tiIlW, 
pnlntnhililY dl'(,l'l'nsl'<l, FI'\lit thu,t llWt titl' mininlllUl stnndn.rd of 
(,0I1S11nWI' n('('(']ltull(,(' ('on(nin('c! itt Il'nst 9 pt'l'I'pnt totul solids und not 
mon' (han 1.01 Pl'l'('(,llt totul twid, \\lu'l1 tungl'I'illC'S ('ollt,nin 10,60 
Pl'l'{'pnt lOUtl solids tllpy should not hnyp n muximum tottll neid of 
nlon' [hun 1..10 1H'I'l'I'nL rnd('t, thps(' conditions th' solids-ndd 
rn tins WOl! ld hI' IoU) t lind 7.57. l'('sp<,diYl'ly, TlI('s(' I'Nluirements fire 
bigJt('J' t lin n (hOSt' of tll(' ])1'1')-;(,11 t Floridn laws', 

TIU' tlllHl solids gI'Hdll1111y inf'l'l'l1sl'd ,IS til(' fruit ripened, The. 
mtl' of illl'n'HSl' wns \'n,th0r ulliform tlu'oug-hout thl' ('omm('l'cinl ship­
ping- Sl'fISOIl, but til(> total solids hnd it t{,I\(I('Jl('~r to l'('main more or [('ss 
('Onstllllt in \'('ry rip(' fl'llit Int(' ill tJl<' SNlson, In ('ontrnst, downward 
trNul in lollli neid {'/tnmdt'rizt'd tangl'l'illes ns they I'ipelled, As u 
result. til(' solids-neit! rll,tios uSUllll~r iIH'['('l1s('(1 ns th(' fl'uit ripened, 

'rlwl'l' \\'us It Wild uitl Il)\"Pl'iJIg of 111l' ('onN'II tl'l1tioll of ns('orbic acid 
in th(' fruit itS it dl,yplopC'd nlld rip(,lled, The pH YI1lue of the juice 
grndu!I.lly i1l('I'('ilS('(l and tout! ash, ('ompos('d Inl'gdy of minernl snIts, 
sligh tly ilH'rPtlSNI ns thl' [111 it riJ)('npd, 

Thl:' yolunw of jui('(' ])('1' fntit iUe1'('flsNI mpidly during til(' curly 
stng('s of' nlitllll'ily, 1'('nu1intld rathel' ('onstnnt whi1e the fruit was in 
Pl'illl(, ('ating ('omlition, nnd tlH'1l gl'l1dunlly d('erensed in ripe fnlit, 

The Hy(lrngt' \\'l·ight IWI' fruit ine{'(,llsNl rapidly with maturity, 
n'llutiIl('d t'nth('r eOllstnnt during primp ('nting ('audition, nnd theIl 
deel'l'HS{'c\ mthel' rust ill ypry ripe fruit. Drying out WfiS the principal 
riLL'tol' whid) lH'I'olintNI 101' Joss in w('ight in ovelTipe fruit. 

Degrc'millg of lhp rind wus I1ssO('int('(1 \\'ith I'ip('ning of the fruit, 
und th('pt'o('(')-;s of ci(>gl'l'('ning wns Yery rapid duruw Noypmber and 
D(\('PUlhl'r, Pl'lIeti('uily ill I tll(' fmit hnd (!('gr('elt('(l by Junuary 01' 

l'\'hruu.l'\' alld littl(' chnnrr(' O('cUIT('d in til(' britrht color of the tnn­
.. t t'I. r;:t 

gl'rinl' rind throughou t lh(1 l'('mill IIL!P I' of UJ(' s<.'ltson, 
'I'll(' thkkll(,~S or l1t{' rind IWl'rng('d 2 mm, during Ute ('uriy stages of 

mntllrity nnd ;) mill, in ril}(' or OYt'ITipp fruit, 
'1'h(\ ('olor of the Jll'sh of tilngprill(,s wns nssoeinted with its texture, 

rSllilll~' iml11tlllll'l', riclT fwit WitS orunge yt'llow; l'olu'se-textllI'NI 
ft'll it, yellow orangc'; itnd good-texturl'd frui t, omnO'(', Thus, the flpsh 
WitS U:llU1lly orn.ngt' Yl'llow 01' y(,llow Ol'l1ngl' in Odobel' und Ol'llllge 
[rom about thl' middk of XOYPll1ber until till' end of lhe hUrY('st 
S('itSOtl. V0ry ripe tang('riut,s sho\\'ed 11 marked tendem'y to dry Oll t 
Ilnd los(' ('0101', 

KiwI of rootsto('k had {'elntiv('ly little efr(let on the physical quuli­
til'S of tllllgprilH's ('x('('pt j LI ieinpss, It hne! some effect on as('orbi(' 
acid content, but it princ:ipillly nfrt,('ted totfil solids and total acid, 
whieh Iltl'g{'ly dpt('rmil11' (lnting qunlity. According t.o titste tl'StS, 
tllng('ril\('s 01.1 Cleopatra rootstoek I'iltNI first, those on sour omnge 
s('('on(\, nnt! l1l0S(' 011 rough It'moll third, 
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APPENDIX 

"" TAJiI.F. 7.-8eallQnal chlJngea in phyaical charae/era and chemical constituents oj tangcrince on rough lemon roolillocl.- al Winler /larHm, Fla •• 1!JJ,S-J,7 
(.;: .__'."'--- ,,, ....." - -~, ~-~"'"""-""'-".,-~-~-----,--' 

~ I I Hind FltlIIh FltlIIb condition' • Dlamet.er Hind: ;; I'lavor j
.'" color' • color' • of fruit' thlelm,'"" • t:( . -

I' U>• ~ 
C 
~:. 1943 .... 194H5 t JO.HIl : 19.1.1-47 t'.l--·"Iff ­r PI.cltlng ';:18 ':: ---- ,,'- - -.-.--- >: 

period _ oS l I",::: f to;:: -:: 1 ,00;: U> 
o~ • i Arhl. '.2;!C, Arbl· 'll;! Arhl.,~;:!i Arbl· :.g ~ ~, ~'" ..... ,," ........ ;~ 1_'" '" :i t. .. '" 1 ; ~ Ii i! R! trar)" l-.:: trary .a.::\ t.rary ...::, trnr\' - ­ >:~ ~ III Illil .b 1 I I J, I ~ I I i ~ i" J, l] ] letllnd'1§E;~t8nd"§E'stl1lld':§ElstnJl(I'!§E 

:.. '" C£ I C£ C;; C£ t;; I' ;; " J;;f 3: C;; ii ii '" I ;;,;;;; ,= = ard z- ard \.;. nrd".; Eml ,; t' 
... - - - ..... - t - ............... ..... ..... ..... ..... - I"'" ..... - ..... ..".., ... '4 ,. , .. (')
t 

---,-- -- __"_1______________ ____;__:_ ,------- j ­
1 ~ am. Mm. Mm. Mm. Mm;Mm. Mm. MI. J d. 

Oct.I·L ... 77 II CDC Ricer Coarse. Coarse, ('oarse 4i M' fill 21 2 26.1 59 V acid , 27Vacld.l, :IU\'acld 38 Acid! 460[0 ok.() o 
~ 

~ov.I-5 .•.• HH D D D C; 0 0 0 0 ('01U'S<.' Good Gpo<l. Good... 5(1 fk~ M 2\ 2 2! M fill Acid.,. 57 '1;l1rt ~i Tnrt. ~Z, '~ar~ j Q: 
t'lNov.15..... 125 •••. I 0 F.,. 0 0 0 " ......... do '" •..do ...do ,", ..... 6, 68 ..... 3 2. M 5(1 ............ ] .tsrt iI. P rsrl II· I \llrt .. I. 

U>Dec. 1-6 •••• 12:1 J J I II 0 0 0 0 Opo<\ •. do ••.•• do." .••do.... 62 flU i2 2 2 3 60 Mj l'tart 81 J'tart SCI l'tnrt 82, l' tllrt i 82 

to S. to S. . to S. to S•. 
Jan.I-a..... 125 I. L K L 0 0 I 0 0 ,_ do ... do ..•.. (P).good ...do " 00, 68 73 3'\ 3 3.9 MI"do... SIl!•••do 8,~' IlIslpld Si Inslph1f 84 52 
Feb.I-5.... 125 1.+ L I. 0, 0~ ..... {!'),goodl(l').l:ood\..... (1'). dry 61l/ 72\'..... a 3 ••.•• ~2 4O\...dO•.• SIlI..·do . 1!8,•• " ···1,,·· ...dll "j 00
Mar.I-6•••• 110 L ._•.•.•. 0 '..... .. ••••...•.do ...._....... ......... ••.•. 68 '.... ..... 3..... 41 ._.,•••••••••.••• Insipid 7SI........ .••• ......... "j 

Apr. 1-5 •••• g. L -...... -1-.1............. ,.(1').dry................................._-•• \ ...........6 ....................do•• OIl·······I..·· ............ 
b_ 'r o,~_._" ...__ ____ _ _._~_,,__~_:::;,~ -"'4<­

~ 

a1'otal I Ascorhl~ IIchl 1 I • I' I Id I I I Fruit bt~lo\\' I 5111111'I..~~ WIll I per milliliter I Act \'c ac dlty 1 otul solidS Total UcI.d. Sol s·ne d rIIt. () .' soIhI5'IIc1d. mtl(l hl'lo\\' or >: ,. I ubo\'~
Picking period "'3 

194.•·19.~ 1943 •... J94.-IJO~5-119.6.lu.3·1194.-19.~.1'194r;. 19.3-'19«- 1945•.. 19.0 •. 19-13.• '.I94.~ 1945-.19.1l--.. 19.3-'.lIjH-.19~~ 19.6-'.19.3. J9H .11115--... nI.tlo z 
I I i I I I ," i , ,I· j . . Sl)lIds·ucld >: 

45 46 H I 45 46 .7 H 45 I 46 41 , ••• 145' .f 46' ; H' i •• • ~ .5 , . 46' i .7'! H ! 45 I ~6 ! H : .~ i .5 ; ~6 ( (19~~~ o 
t'l 
~ . ·------'l'd.. I'd.. MO.)M;' My, M~ plI If!1I1 plll pJ! I'd~r~~~IJ~d.: J:<I'! ~'ct.J 1'<1: !I'd..!Pd'I--r-:-'-.-J--,!-;:;;~ Pd:,:;;.) - \\' 

~ct: I-~.............._.... O'~I 0.26 0.28\ 0.36 0.:10 0.•, .2.bS '''!J61 ~.I!SI.' :t•• ~.: tJ.{~'IJI9.12.i S.41. S••IOI,I.I§:.• I.•~ •. 1.IiS, I.~~. 2.f ~.IS: 5.'l~ .. 5.W, 1001 9 •. Iy<l; 1l~lo .• Z 

No\.1-5................... 3•• 3••3••33 .311 .26 3.02 3.,14!' 3.44 .•1.(16.10.85 0.361 8.69,8.85 1.01 ' I I.' 1.0'1.• 98! 6.W ~.1JO 8.5. 11.0." SO 28 ' 20 Aho\c. t'.l 

No\·.15.__ ••_.............. :/l:I'........... 31 .29 ,25 ••••• 3.52 a.os: :1.s.~I. .... 9.69. B.l'O' 9.41 ...... 95•• ill! .73r..•• 10.2011.14 12.97(..... 0 0 Do. U> 

Dec.I-5................... 35 .32 .32 .:11 .30 .2. 3.2:1j 3.00 :1.72 UltlJl.OOIO.2:1i 9.&110.211 1.12: .84' .72' • flO! O.SS.12. IS.13.24.17. iii 4 01 0 Do. 

JtIIl.I·~•••• _............... 30 .47 .:W .30 .:/l:I .2.3••8 :1.703.85 4.13:12.7711.:15,10.•211.07 ,Olj .8:1: .651' .68\'14.0313.6710.0319.09 0 0 0 Do• 


1 

•·cb. 1·6.................. ..5..... .30', .21 ••••• .19 3.72 3.93' 0 4. M/I2. 9. 12. 14,.....,.lJ..s .751 .00:..... .3717.25 IS. 39,••••• '30. 95 0 0..... Do• 

.!\Iar. 1-5.................. • M ..... ..... .17 ............... 4.01 ............... 12.801...............1 . &I...... 0 .........120.001.....\..... ••••• 0 •••_. 

Apr. 1·5.................. .39..... ••••• .10 ..... "'" "'0' •• 28 "." 

'" 

.......... 8.1121..... •••.. ..... ..81..... "'" .....pB.IiS/••• _. ..... ..... 0 ..... ,

1 

I Each ngure represents a mctlll of 100 determinations for 4 seasons. • YQ, iU!low orllnge; O. ornnge; (1'). puffy; V. very; p. pl~asulltly; S, s",!'Ct. . ~ 
• Each ngure or dell"..rilltion represents a IlIrtlll of 25 ,Ietermlna!folls for I 'caaon, , I;"cl( ~~ure rcprcscllls a metlll of dupUcato determinations 011 coml'osltl'<l sampl ea. ~ 
• 5!'C U. B. Department of Agrlcullure color churt (Ill. I). . 

http:1.703.85
http:IS.13.24.17
http:10.2011.14
http:0.3618.69,8.85
http:1.(16.10.85
http:19.3-'.lIjH-.19
http:1945-.19.1l
http:Dlamet.er
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TABLE 8.-Seaaorlal charlges in physical chara.clers and chell/iral. conl/tiltlcnls of la7,geri7les on T(J1Igh lemon roo/slQck al Lake Walell, Fla" 1948-47 ~ 

Rind color J J j>'leab color J , Flesh condition J , FIII\'or o 

t'l 
JUIOOI 10t:H4 I1lfH5 I1lfH6 1946-47I 
~; 11u100PickIng . ------ ._.­wel~htl 0 I -'-I 

8 

~ 
Ilt'r!od p,'r II 

o 

.J' Ir\ili I 11H3'111lf4- IIHII-lillft}. 11H3.:11H4-;IIHII-IIIlftl- IPt3- 11lf4- IIlfIl- 194f~ g~r' :Crult' Arb!. Nu· .Arbt. Nil· Arh!.; Nu. Arhl.j Nu­ o44 46 46 47 H I 46 I 40 47 4~ 46 47.. Crult ,! tmr), mer· trur), Iller-, tmr... ; IIIH· trafY; Ill~r' :0­
_tuncl. lro! .t.Utt!, leal i .tnnd. leal stnnt!. 1 lcal t:"'• rul· f . • ! rul' : • rut· " rat-

Iud Ing! ard ling 1 tlrd Illg tud ling lX! 
C1---------1-----.'__"_d~_ll~ -- .~.-" "d_ 

Om. lon. Pd. j . 1= 
O~t. I-L•••• 73 C C C (' 01' YO YO. YO m""y••. Hlooy,., COllf/ln•• III00y... 53 ..VtlCid 25 \'tlcld ~l!l: "lIcld :H j' \'I\cld I as55i1\'0\'.1-6...._ 10:1 l-: ED]) 0 0 YO YO 00ar"'I.. ('oarse•• " .do Oood 55 .'iii .Acid.. 481 Acid '. 5i' '/'nrt ('" 'I'urt f.1 ~ ....1\'9\'.15.__ •• 1I~ • .' I .: 1': ... , 0 0 0.,... •.•. Oood ._ do. do. 53 55i .... ". .., J'ltIrl, ill P tart 751 I'turt 76 
Dt·r"I-S••••• 120 K L K J 0 0 0 0 Oood..... do Oood .. do... 52 5311' tnrt 77. do.. 77' 1'iar! 84, I' tnrl ~ ~ 

_ _ ) I,1 to S. 10 S. Q
Il1n.I-5...... 127 L K Irr K 0 0 0 0 ... do.. • do, .' (I), dry .. do 55 M l' (Ju-t 871 P tan 001" do 82\.• do I 91 en 

to S. to S. I I en

Jl:eb. 1-6•••• , 136 L+ K L+! 0 0 .... ' 0 •.do 'j (1'), good ......... (1'). good ~2 Ml .. ·dO" 91 .. do 92 ............. Insipid I 83
J 

. ,1 j l r 1 
,~. ,~. ..,.. ,~--,"-­..... ...,....-,,--_.,­ ~ 

.Asoorblc acid per 
milliliter' Actlw lIeldlty I '1'oinl solllls , Total acid I Sollds·aeld ratio fSamples /Jelow or nbo,·c sollds·acld mUo rn 

l'lcklng 
1:1I~rlod 
~ 

I1lf3- 11lf4- '11H6'llllfo. 1114.1'11lf.4'1.. 1.9411-1.11Htl-.10~3' I1lf4- 1945- 11116· 1943- 11lf4- Jllfh- 11lf6· 11lf3- JOH',lllfll-i.l94tl- IIlf3-U 11lf4-45 10.5-46 1946-47 "tlI ~t ! I • I 1 I ~I. . . I I I 1H 46 46 H 44 I 45 46 47 44 46 46 47 44 .5 46 47 H 45 40 471 !'3 
J,fg.ll\fg.!M9,. Mu. Pili JI/I '-;;1-;; I'd. 1-;:;-;;-;;-;;-;;,-;; Pel•.------1------1------, o 

l:;qC(: 1-5 •••• 0.40 0••4,0.:13, 0.271 2.ro;2..~? 2.00: ?OI1 0.33: 8.03 8.Zl, 8.S.~j 4.29 2.761 1.00 2.021 2.171 3,;'4; t.!4, 4.38, Below ••• ! Below... Delo\\· ••• Delo~\' 
1"0\.1-5..... 40! .421 .3.1, .3Ij2,&l13.12 3.30 3.35 10.13, IO'~I 8.3,; n.M 2.18 I.M, 1.021 1.07. 4.6,~, 6..i8 8••1, 8.021" do .......... do ..... .Abare . Aho~c11\'0\'.15 .........! .44: .33! .30., .. : 3.12, .. 3.M· 3. 48;--''''l 10.76 8.73' 10.17...... 1.411 ,871 .89,......\ 7.62 10.()3, 1I.43........ ~..l. Abo\'u .• 1... do .....1 J)o• 
 ~ . Dtlc.I-5 •••••. 48) .43, .:13 ' ,29 2.08: 3.21, 3.7il 3.G4! 11.85 11.1019.47' 11.46 1.67 1.20' .68 .72 7.10; 9.2.; 13.93 15.00' Abo\'c ., ••• do•••••I... dO>o ...., Do. ::0J!1l1.1-6..... .48 .42 .28 .28 3.12; 3.47i 3.94' 3.86,12.00112.70 9.74 12.00 1.55 .95 .M .63' 8.321 13.3i! li.7li 19.05:••.do ..... ;...do__••••••do...._ 1)0. .... 
,loeb. 1-5.. ...45 .30j._... .2513.251 3.noi--.--!3.llfj 13.63/ 13.10 ......II2.1lS 1.22 .93...... .63/11.17114.091_""'1 2O.00I...dO .....I...dO..... .......... Do. o1 1 1 SI 'Each figure represents B meun 01 100 determinations Cor 4 scnsons. 

J Elich description rcprt'scnLS n IllCI1l1 0125 deterlllhllltions lor I sclLSon. ~ 
'8t.~, U. S. Deparlment oC .\Frleulture color elmr! (pl. I). ::0 
o OY, ortin~e )·ello..·; YO, yellow orun~e: 0, ortinge: (1')1 puffy; v. "cry; P, pleasantly; S, sweet. t'l 
, Eueh figure rcprescntjl.l\ mel1l1 oC dupllcute deterlllh:l~t OIlS on eOlllposltcd snmpJc~. 

http:3.86,12.00112.70
http:11.1019.47
http:1\'0\'.15
http:3.3510.13
http:1\'9\'.15
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TAIlI,g 10.- Scasollal ellUl/grs in physical ellClrartcrs aud chc1/Itml rOllstiluelllso! tallgeritles 011 rough lClIlou roo/stock at IViudcrlllcrc, Fla., g;
191,8-46w._.______ '~__.~___ 	 .__~_~= _ '.__'_'_~_"", 

~~. '"'3 
mild CIIlor I t I'h'sh l'()lor ,. 1'1ot;1! condilloll ,. D1nIllNf.'r of Hllld lblck. 	 t2jI 	 g. fruit' lieS:; I Jufl'(' 

'11' ·1 ·It l)j'r 1043-H WH"4:; IIHH6l'k~lllg !. :1I~1 ,'-	 . . , __.____ 1(1) . ;____, __.1____ 
l-

I" nuo.l jJiuil ! I I I I ;1. g~i' Arbl· i Nu· 1 Arbl· ' ,1I.·u·Arhl. ; Nu. > 
e 

:WI:I , HlH • WIlt WI:! 19H JIM:;'·, 1!IrH4 IOH-41i 10,1< -40 jIU4:1'.. HH4. 1l14.S,.. IIH3'. WH':lU4:;' fruit' trury Im~r'llrnr>' mC.r' trury mcr. t' 

l 

! H ,1[, ,16 ~1' 4,s 	 46' '. . <r H 45 16 I 44 45. 46 t;tnnd. ilenl slnnd. lenl stand. 
I

leal 

~ 

.-----j---I-_·_-I: ! __ 	 ,I . ' i I i_____I .___,rutlng,.'__' rutlllg__I, ____,_............._______. ' ', unl 1m! ard ,ruLIng
_________,_ 
Cl= 
t'(h't.I-5 (1m, i 	 . !Mm,'Mm l,\/m.Mm.:Mm.!Mm. MI. ! I t'So,",1-5 78 .H 	 (' (' 0)' 0 0 H1c.'\' .Hil'·Y 'JU<;<'y "J 61; f,6! M 2; 2; 2 52 V nclo] , 2:1. Acid 40 \'acld I ;10 to::Sov. J.~ . 	 ..,

liB. I.> j) J) 0)'. ° () .. ('o,,~ ,('oam, . C'ollrl'e . j' LO I[oS l' 62 2 i 2/ 2 :;0 Acid. :;0 I 'J'art M 'l'lIrt, f 00Dec.IS 12'21' . 	1 (l '.. '0, 0 i do do "i"" 00 67..... 3 2 ~I., '... J'tart. i3 l' tart . ill10001112.5 	 J IJ ) °1"0 I 0 Good. do, •• , 00 iO 68 2 ;1 2 49 l' Inrt 81, I'tart 80 l' tart M Z 
I' , to S. to S. 10 S. <::)i.:~I;]I:t::::1 l~ j 1:+,'. 	 ~'. L K g :,O.J.°.[(l!l?COOd y'),g~l { {P),g~~lldg!..i?!,.,i~. ~ .••:.,. 3 ~g ... 3~ : I:::~~::: ...~=..~II~~~~~ M~:

~lnr.l·5.... JJS' Ir!- .... i 0' ! ... i do 	 . fill' " .. " <I .....1... 43 '. do 8,~ ........ • ....... .. 

•\),r.I-5. I 101 J. I ' 0 I' I .. i (Pl, <fry,. ... 07' .,j .... , 3j! :J8; Insipid 82 ........ •••••• .. •••• Cl


i ' l....-_ 1 	 • 

J 'l'ol.nlnsh I ! AS('orhi(' luil" PI'r ' Aell\'!. Ilt-IIlfl'" i 

-I, 

'rowl solids' f TOlul lIeld , II Sollds·add rullo IFruI\. ,"..10".' solids. f1JUlIIIIIII~r' i ':' 	 . achl rollo l'ftklllR PI-d!)!l l~'''' 'f'~-4"'" __._. _._._._ __.,-'_ __.. , 	 _,,,-._--,__ t:: 
t2j 

·l!lH·'ISIWI.'HG HH:!4~ WH .15IOjij.·H!'IO·I:!.j.J IOj·H5 J9~:;''''O'1U4:H4 I(IH • .j51!HIi·40:104:H~ 10414[,104&-401104:1-44 J944-4511l45'40,194:1-i4J9H-4SllO'I5-40 
'. 	 f ... ~ ~ 

Pel.' 	 Pd. Pd. /'el.-;:::r-~~~ -;;; -~~~!-;;;-;;; -;;-r-;:- -;)~~ '. -Pd~ -;:;~ Pct'l'----.--I {-;::,~ oOct. I-D.................... 0.32 (l:?:J 0.25 (J.ao 0,2(;' 2.fi!l :1.01 :1..10 i i.9{1 ll.!l$ i.n:1 3.35 1.:17 1.~7 2.:19 634 5.:10 1IKl 16 84 "';l
~()". J.5........ ........... .3'1 .:12 .:H .211 .20 :J. OIl U.r,1 ;J. ~2 , 10. ·12 9. J8 B.71 1.09 .91, .81i. 6.Ji 10.09 U.79 84 0 4 

;\'0\',.1.0; .•• ............... .:10 '" ........ .24 .27 ......, 3.00 3,74 !...... 9.43 9.04..... .i81 .67 i....... 12.(l!l 13.411...... 8 0 >
nt'c.I·S.................. .;12 .:11 .28 .24 .26 :1.:12 3.00 :1.i9 10 43 RbU 10.75 1.10 .G91 .i6 9.48 14.:1.1 14.33 4 0 0 C'} 

)1111. Hi.................... .2S .43 .:10 .22 .2:1 3.2:J 39,1 4.08 12.il 10.72 9.86 1.21 .07. .48 10.50 ',10.00 /20,54 0 0 0 ::;l 

Jo'ch. h'i .................. .............. .21 3.72 .' •••.••,." 11.411 ........",.,. • i8 1.......1..... 14. i3 ""'" ....... 0 .............. 
 CMur.I-5................... ....... ....... .16 ~.8U I............. 12.SIl .............. .iO .....,1. .....1,18.41 ..••••• ....... 0 .............. Cl
Apr.I-5.......................... ;0...... .11 .....,....... .1,98 i· ............. 14.40 ....... ....... .68 ..... -J..•..• 21.18 1j....... ....... 0,,,'''' ....... ..,
r 

. 	 i... i , 

I ~:uch figure rcprCSCllts II IlIcun·of i5 ""Iermlnntions for 3 5<'.II.<ons. c: 
I Jo:llch t1gUTl' or description represcnts n meun of 25 dclermlnulfons for I SC8501l. 
'See U, S. l),'pllrlment of Ag'rlcllllllrc color chart (pI. I). 	 ~ 
• 01', Orullgl~ yellow; 0, Oroll~C; (J'). putTy; V, \'cry; P, plensnntly; S, sweet. 
• };lIcll figllre rt'prt'Scllts II mmn of dupllL'Iltc dclerm/r~'1tfolls 011 cOlllposltcd samples. 

• 




• • • 

TABLE 11.-Sea8011U1 changes in physical charae/cr. and chemical C011slituwis of langerinell on rough lemon roo/slocl..' al Merritt l,land, Fla., 

1948"46 

Rind ~'()Ior II , t'lesh color j j Flesh oondltlun I. I 	 Fm\"or'I ~ 1 ~ ~ ~ 

l'lcklng I\\·el.~bt . \~ : Ju~cu rn 


tol 
Irult I llllt:l~ llIt4- llItr.-llIlt3- llIt.- llItr.- IG43.... II1t4_45 llU5oo46 01"; lrult I Nu· Nu· Nu· 

I 	 I I I Ip"rllk! j IlH gm : per > 

H 45 46 44 45 46 lrult • i Arbitrary mer!· Arhltmry mcrl· Ar"ltmry .mcrl. o rn 


standard ::l. standard ::t~ standard ::i. Z 

Ing ing Ing > 


t ­------------1---1----1----1--
OGill. 	 .MI. Pd. 

Oct. 1-5 .. 81 0 D D OY YO YO Wooy... lUooy..... Ooa"",... 54 ro V acid...... Zl Vatid. __••• 38 Vacld••_... 3.1>. 

No\', \·5. .... 115 J) E J) 0 0 0 Oourse .. Course•••• Oood..... 57 58 T'Lrt.. ....... 00 '1'an .••••,. 62 'rart. ....... 67 ~ 
No\·. 15 .•• _ 128 J E...... 0 0........ ..do•••••••••do..... 58 59... ..... ...... ....... I' tart....... 71 I' tart....... i4 ~ 
Dt'c. 1-5..••• , 13:1 J K F 0 0 0 OoOd••••• Oood.........do..... 65 ro I' tartlo 8.. 83 ...do. ..... 78 IlIslpld...... 78 o 
J811. 1·5 ..... 1:18 j{ K 1,+ 0 0 0 .•do..... .do..... (1'.\ dry.. 5.1 I 54 " •.•do...... 91 I' tart to 8.. 86 .....do•• _... 77 tol rn.·e".1·5...... 1:18], 0 .......... ' (1'), good.. •••• .... 48 49 .............. ....... ...110...... 87 ..................... 

1\1l1r.I'5. .... 11:1 I, •••••••••• ' ,.do...... •••• ...... 46 48 .............. In.'lpld...... Of .............. ""." ... 

Apr. 1-5...... 102 ),..... •••••• ...... •••.•• .......... (1'), dry... ........... 38 40 .............. . ....do...... 74 ..................... Z 
.., 

I'otall. Asrorhlc IIcld per I Aclln' acidl.ty I j Total solids I I Totnl Rcld I "I Sollds·acld milo ISamples hclow or al)O\"tl tiOlhls-acld b
IIsh' I 1Ul\llIlt~r • 1 	 ratio 

8 
~ 

Picking period ~\---'\--"'!--. I . I 1 , I I !.' \ i I---....,-·--~,....·~ 
_______I;~i~j~~I~!~,~.~1It5-461~~I~,~~~I~:~:~~illlt5oo461 194.1-44 11U4_45 19450046 	 > 

>':l 
. l'<!. !M~:> t Nu. .'f~.! l)lI ! ~J/ I ~lJ I I'd; I J'd. 'I'd. I'd:. Pd. I ~'<f.; I I . . . 

Oct.I-5............ O._l() , 0••1. O.4U 0..16,2.581 .. 86. "SOl 9.1.1/ 11.07 9.18 :1.1, 1.00 1 2._1 2.88,4.77 4.12 Below ••• __ Below..... Bolow. 	 ~ 

oNov. 1-5............ .221 .36 .4U .:12 I 2.111 I 3.27,' :1.25 II.US 11.46 7.92 1.69 .95 .95 5.91' 9.00 8.34 ..•do...... Above•• , 1.1)0\"6. 
 tol1'<0\·.16................. '.. ...... .:17 .:11 ... ' ... :1.:10 :1.57 ." .. 9.70 8.0.1 ....... .92 .f>3 ...... 10.54 12.75 ...............do._.... Do. 

~\)oc.l·6............ .32 .32 .38 .29 :1.;12 :I.:H I 3.ti.l: 1ll.10· \I!lO 8.12 .88 .91 .6\ 11.48 10.88\13.31 Abovo.......do...... .))0. 


Jlln.1-6............. 3:1 .32 .:Ii .253.65 a.M I 3. US /II,:'l() 11<.129.34 .iO .is A4 14.74 12.97 21.23 ...do.........do..... Do. 
 sa
Feb. 1-5............ ....... ....... .40 ....... ....... 3. i5 , ............. 13.37 ....... ....... .67 ............. J9.oo ......................do..... . 
 tol
Mllr.I-S................... --•••-. .!!7 ....... ....... 3. Hi I.............. :12.U7 ..._.-- ....... .62 .............. ......................do••••, rn
111.41 
Apr.I-5.,. •••••__.. " ..... ""'" .23. ..... ....... 4.()U .............. 13.43 ....... ....... .50 .,•••, ........ 26.86 ......................do......1 

• ERCh figure reprt!Sellts 8 UJ('lLll 0175 determinations for 3 seasons. 
• I-:ach description rcprc5l!nts a lIIel1n 0125 dclerllllnllllons lor I Sl'ASOn.•:::0" u. S. Department 01 Agriculture color chnrt (pI. 1). 
• OY omrlge yellow; YO, yellow OI1lIl~C; 0, omllgc; (1') pulYy; V, \'cry; 1', pleasantly; S, sweet. 

I EBCb fl¥ulll n'prc~lIts B IIIl1U1 01 tlupllc.ste det~rUlllllltions on oolll)lOSl1l'<l sBlllplcs. ~ 


a..l 

http:11<.129.34
http:10.88\13.31
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http:2.88,4.77
http:acidl.ty
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TA IlLI:l J2.-Sca"onai rhangcs 'ill 7Jhysica[ charaders and r},{'lIdCIII C011SlilUCllls of tangerincs on rOllg}, lemon roolstock at Brook/lVillc, Fla., 1948-44. ~ 
1944-.45, and 19.W.47 ,. 

~-~'--'-'--;--7--------'-------
"'l 

Rind oolor II Flesh color' , Flesh condition' • 	 Flavor' l"'l 

J~~ 1 I 1943-44 I 1944--15 1946-47 
Q
Z 

Picking 100 ,Juice" ~---~----'------.,.....--
period Nu­ ~ W~:'frhtl-I-,- 1 I 

lruit' IIH:j·; 19H-, ]946- 1943- 19H-'1946- 1913-44 1944-45 1946-47 ~. 1l.f.if 'I Nu; 1 Nu· ; meri· t:"lruiL' ! ~rhltmn' IlIrn· Arhltrarv; lnerl· , Arhitmn' , . cal' ., cal t standardstandard 	 ,I mt· standard Irat· rat· 
ling Ing Ing ~JJ~J~" 	

enl 

~ .\fI.'~Pd. -I~--·--'---· -	 l"'l 

Oct. 1-5 ••••• Om.82 (' I C (' 0..,. 0 YO Hit...y.. Coarse.... Coarse••. ,>;.I 55 i \' acld ...__ • Zl Actd," ...... 41 Vacid •••••1 32 
"'l 

NO\'.1-5 ••• , 109 J) J<; j) 0 0 0 ('03rse. Oood........do .•••• M [16 I Acid........ 53 'l'arC .•••••• ro Acid........ 57 sa 
Nov. 15 ., .•. 128 •••• , IF...... 0 0 •• » ••••.•••• do...... Oood•.•• 57 58 ' ................... P tllrt . __ ... T.! P tllrt....... 75 
J)('c,I-5 •••• ):12 K J. I 0 0 0 Good. •• do•. "" •••do._ .• 53 55l P tart ..... 70 I' tart toS .. 84 }' tart toS.. sa <:) 

JUIl, I-~••••, 13:1 K K L 0 0 0 ..•do•• '-' •• clo•.•••.•••<10 ••••• 53 55 , P tart to S. 91 .. ,.do•.•••• 00 .....do......1 92 CO 
}\·b.1-5 .•• ):!U J,+ :K L+ 0 0 0 •••do•.•• (I').good .. (P),cood. 49 521.....do.... U2 1nsl)lld.... , ~I Illsillld_..... 86!!, 
Mar. 1-5 • ,. 127 K K 0 0 .........do._ ......do .•••..••••__..... 49 51 1.... ·dO .-•• - 871--.. .<10...... ,5 ..._......__••i,....... 
Allr. 1-5 ..... lZ1 K:K 0 0 <0.... (P), gOOd (1'). dry.............. 41 43 Insipid ••• ___ 0; .....do. • .. 64 ..............;••••••• ~l 

~ Sampies helm,' (lr "I>o\'u solids·ncld'I'otnl ASC(jrhl~ acid per .\ctlvc Bc'dit ,. I ')'otlll solids' I ']'otlll acid I Solids-acid mtlo ush I 1I111Ii1it('r I • " 	 mtlo t::l 
Picking period 1 , -1---:----;-- i--..,...--.,--·I----,-_ l"'l 

J94fr-l7 104:H4 19H-4~ 1916-47 194:1--14 19H-45 1916--17 1943--1411944--15'1946-47'194:1-44 19H--I5 1946-47 UlI3--14'19H--IS'IG46--17 1913--14 I9H-I5 1946-47 ~ 
o------- Pd. Mg. Mg. Mg. p[J -;:;; -;;; Pd. Pd. 1Pd.l Prj. --;:;: 

1

--;:;: --1---1 	
'tI 

'%j
Oel.I·5 ........... 0.26 0.:14 OA2 0.28 2.5\1 2.85 :1.02 8.:11 8.82\7.93 ;1.10 2.0; 2.(~1 2.fo9 4.24 3.91 Delow .... Ilelow •.• Il,·low. 

Nov. 1-5............ .2ti .3S .41 .:1:1 2.D7 3.12 3.3.1 v.n 10.10 8.79 1.77 1.61 1.0U 5.50 v.2i J S.OO •• ,do.......do..... Ahovil. 
 >No\·.15. .......... .:11 ....... .:10 .3:1 ....... :I.ZS :l.4G ....... 10.65 8.93 ....... 1.15 .95 ' ..... .1 9.26 I 9.40 \ ............ Ahove.... Do. 

I)l'~.l-1i............ .28 .37 .36 .30 3.:''6 :1.48 3.74 10.89 10.SO 9.80 1.15 .89 .r,g 9 47: 12.13 ,14.41 Aho\'e ••••_ do...... Do. ::d 

Jail. 1-5 ........... .39 .37 .a6 .ao :1.42 :l.r>! I 3.82 12.00 11.93,11.47 1.00 .82 .72 12.00 14.55; 15.93 I .. do........do...... Do. ".... 


oFt·b.I-5.................__ .35 .33 .20 3.52 a.94 3.9:1 1:1.70 f (2.30; 12.67 .92 .62 .[,6 H.89 198J I 19.20 ' •••do••__ ... do...... Do. 
 c::Mar.l-S.... "..........." .35 .2" :l.f>l 4.21 i....... 1.1.6; I' 12.72 ......... .82 .43' 17.S7 ~~.5S:..... .t ••. <Io... "I·..do • 
 t:"Apr. 1-5............ ....... .32.22 3.&, 4.2:1 'I·....... 13.20 14.781....... , .59 ,51 22 5J 28. US ..... ; •• _<10 ........ do.
Ii, 	,____.________~~____~__---- .....1	 c:: 
::d , Each figure rrprcsenls 1\ mClIn 01 i5 determinntions lor a $casons. l"'l'Each dcscrlptton represents II mcan 0125 detcrmlnatiolls fur 1 &'""on. 

3 Sec U. S. Department 01 A~rieulture color chart (pI. I). 
, 01'. orunge yellow; YO. yellow orunge; 0, omngr; (I'). puffy: V, \'cry; P, plc3S3ntly; S. swcet • 
• Earh figure rrprescllts a mean 01 dupltcate determlnlltions on composlted Stlmples. 

• 


http:11.93,11.47
http:8.82\7.93
http:1944-.45


• • • 
T AlII.E 13.-ScasQI!(I1 rhangcs in 1)/tysical char(lrler.~ U1ld t:hcmical COlllllilue1l1s of tU7lgerines on rough lemon rootslock at Dade City, Fla., 1948-45 


.-~,.......,-'--~~--~-----~.-----.•-~------~---_..-- ..~~- .. 
Diameter of lUnd thi~·:e.~1···~··-·-·--


Rind color' I Flesh color I I Flesh condition' I 
 Fl:l\'or l 

Weight I I I' fruit' \. ,: ~,~if& I Juice 1943_44 1944.045

l'lckinf; UJperiod d~~ I . gm. "f Ifrh1[I • --.,--- ­ t"l 

1943.-14 1944_451943_44!1944_45 1943_44 1944_45 1943_44 1944_45 1943-44 !1944_45 \ fruit I 1 ..• '. Nu· • _\ N!1' >
ArbllrllfJ !rn~ric"l Ar.bltrBfJ mcneIll UJ
stulldard 'rutlng stlUu)urd ruting oI I >
---1--1--1--1--,--' ----.--,-- 1._.. --' Z 

t< 
Oct.I-5...••_ 

am. 
C Oy 0 RiC('y... ' Coarse,,", ........ 56 '.","" 21 51 .... , .... V acId...... 23 Yndd...... 33 

(') 

Nuv.I-5._... i9\ C D 0 0 Good .. " GoOl!"-_.. 00 f.l 2 2 52 ;... -•••• Acid........ 51 I Turt ' ..... . 


~\Im. ~\(m. ,\(111. ,"m. I MI. I Pet. I 

r.t 

............. <10 ... _.• _....... 00\........ 21 mL ....... _.................... l'tllrL .... iO
Nov. IS ..•••. 1~ f ,,:~... K 0 I 
 81

Dcc. 1-5 ••. ,. I'-l K /, "'0'" (J Good .•" I·d'), ..... f>/l 06 2 21 51 :........! p tar!....... 771 1' turt to S .. ~ 


j, do ... .do..... 69 69 2 3 IiO L ....... l' tart to S.. 00 .....do....... Si

Jail. 1-0...... 134 I j, 0 0 o
85
T, .. do, .... (1'), good. iO lIS 3 :1 I 45 ,........! ..... do....... !l3 .... :00.......
Feb. 1-5••••. 124 L+ 0 t"l71
10:1, T.+ I, 0 '"0''' (1'),1(00<1 _ .. dIL ...••1 r.S 6.111 3 3 H ' ...... _.·, ....do....... 81l InsIpid..... .
Mnr.I-5.... _ UJ58

Apr. 1-5.... liS i /, I. 0 ••do... " .. (1'), dry... 65;.•••. ,. 2 r·...... 41! as 1Ir15ipld,..... 77 , .... do....... 

sa 
Tot111 Ii Ascorhir .acid I'\cti\'e ncidity .\ 'roWI solids' I Tot',1 acid' ISolids·add ratio II Fruit 1!C

low ~olids· "'.i115h • pcr mllhtcr • • ' neld muo 
l'lckingpcriool 1---, I ..----~.-.--.---- I -_.,-- SJ' j' I I , i ;, ~ I ! l:!l 


____-----.-~~~-t~94_3--4_4_1~1~94-4--4-5.'.-I94-3--4-4-L~~~~-:~~~5J~u:3_-4_4_t.:94_4-t_5_1_194_3_-4_4_:_1_94_4_-4_5_'_H_)13_-_I4_i_~94_4_-4_~_ ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ .,;;

Oct. 1-5 .......................................·....... O.~'() 0.30 0.40 2.58 2.74 8.84 1l.73 3.63 2.30 2.44 4.23 100 100 
 >Nov. 1-5.........................................·•·••• .36 .39 .as 2.88 3.25 10.30 9.63 2.10 1.34 4.00 7. III 100 52 
 z
No,'. 1.5........................... -........• ......·•••• .28 ......... .3S ......... 3.2i .. ,...... 10.28 ........ 1.20 .••••.•.• 8.5i ......... 24 
 o
Dec. 1-5................................•......······.. .32 .:lS .3i 3.13 3.42 10.W .11.27 1.41 LOi 7. ill 10.53 28 4 t".l 

Jan. 1-5.....................· ..· ..................•.. · .37 .:15 .36 3.32 3. sa 11.i2 11.43 1.14 .86 10.28 13.:!!1 0 0 
 l:!l
}.cb.I-5............................................... .45 .32 .32 3.40 3.86 13.67 12.16 .II'J · .71 13.S1 17.13 0 0 

Mnr.I-5............................................... .51 .27 .19 3.29 4.16 13.29. 13.20 .92 .57 14.45 23.16 0 0 sa 

Apr. 1·5...................................---------.·· .00 .21 .22 ___~~_~1 13.25\ 12.12 .. 83 .43 15.96 28.19 0 0 t".l
1 UJ 

I Each figure rcprescnts a .mcnn of m detcrminations for 2 seasons. 

'Each figure or descrIption n'pres{'nLS a mcnn of 25 determinations for 1 scason. 

'See U. S. Dcpartmcnt of Agriculture color chart (pI. 1). 

• OY ornnge ycllow' 0 orlUlgc' (I" puff,,, V vcry' P plcusantly' S sweet 
I Each figure represents' 11 meau or'duplicatu dctcrm'illu'Uons 00 composiLCd samplcs! 

CI:l 
~ 



• • 

TABLE 14-Seasonal change8 in physical characters and cl:~mical cqnstituents of tangerines on rough lemon rootstock at Dade City, Fla., 1945-47 ~ 

Flavor' 
Rind color J J I Flesh color J • Flesh condition J • 8 

t'J 
1945-46 1946-47-----.------1 ~~~fIJ;~. J~~Ji&IJ~~ I ------;;----Picking period welghtlper fruit' ness J gm. of fruit t ------:--- ~ fruit t (l9LH6) (19LH6) fruit t 

Arbitrary INumer. Numer·1945-4611946-471 1945-4611946-47 1945-46 1946-47 Arbitrary ostandard 1001 lcalstandard >rating rating t"
1--1--1--1--1 1--1--1--1---­

tl:jam. Mm. Mm. MI. Pd. 
Oct. 1-5_._._....._•••_.••• 72 a a 0 YO Coarse•••••• Coarse••••.• SO 2 63 56 Vacld•••••• l!6 V acid•••••• 311 g
Nov. 1-5•••••••••••••••••• 101 D D 0 YO Oood ••••.••• .••••do ••••••• 51 2 55 61 Acid •••••••• 50 TarL......_ 62 t"
Nov. 15••••••••••••••••••. 110 0 E 0 0 ••••.do .•••••• Oood.•••.•.• 52 3 55 59 P tart••••••• 76 P tart••••••• 78 t'J 
Dec. 1-5................... 131 I J 0 0 ••••.do ••••••• •••••do....... SO 3 50 63 . _••• do._ •.••• 78 P tart to S•• 80 
Jan. 1-5••••••••••••••••••• 128 K L 0 0 (P), good.... (P), good.... ~ 3 49 M P tart toS•• 87 Insl/?ld .••••• Sf 
Feb. 1-6••.••••••••••._•••• 125 L+ 0 •••••••••••••• (P),dry••••••••, ............ 47 49 ----_ .._- ..---".- •••••ao....... 74 ~ 

co 
00 
00 

ASCOrblcncld per Fruit Samples
Active IIcldlty , Total solids Total acid Bollds-acld ratiomilliliter' below ~~:;gr f1 

PlcklDgperiod I\c~lI~:tIO sollds-ucld f11
I (19f5-46) (1~~-) 

t::I' t'J1945-46 11IHtH.7 1945-46 \1946-47 1945-46' I~ 1945-46 J I~\~ 19~7 1___'____ ."I I I !-:l 
~ ~ ~ ~ ~ ~ ~ ~ 

0.27 3.01 3.12 11.12 8.18 2.23 1.46 4.011 5.60 100 Below . 
•28 3.26 3.63 8.11 8.87 1.28 .73 6.34 12.15 72 Above • ~ 
•31 3.68 3.G2 8.8G 11.60 .91 .68 9.i4 14.12 12 00. 
.30 3.68 3.84 9.211 10.25 .83 .00 11.19 15.63 0 00• g;
•31 3.85 3.96 9.88 12.011 .66 .68 14.117 20.84 () Do.If.:~~~~~~~~ill~~~=:=~~~ll~l~~l __l ::>:I.29 3.96 13.77 .63 2UJ6 Do. .... o

c:: 
I Each figure represents a mean of 50 determinations for 2 seasons. 

J Each figure or description represents 1\ mean of 25 determinations ror 1 scuson. ~ 

I See U. S. Department of Agriculture color chart (pl. 1). c::
• YO, yellow orange; 0, omnge; (1'), puffy; V, very; 1', pleasantly; S, sweet. ::>:I 
, Each figure represents 1\ mCl\n of dupUcattl determinations on composited sumples. t'J 

• 




• • 

----------
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TABLE I5.-Seasonal changes in physical characters and chemical constituents oj tangerines on rough lemon rootstock at Waverly, Fla., 1[)4S-45 

Rind color' • Flesh color' • }<'lr~h ",,;:)dlrion 2 • Flavor • 

Weight 1943-44 1944-45Juice periJ uice perl Picking period per

fruit I 100 gm. fruit I 1Numer.
1943-44 1 1944-45 11943-44 1 1944-45 1943-44 1944-45 UJof fruit I Arbitrary I ieal Numer· t;jArbitrary kal

standard raUng si.undard rating > 
o---------
UJ 

Z am. MI. Pd. 
Oct. 1-.5.•••..••.••••.•••.•••.••• 70 a a OY YO Ricey•••••j Rlcey•.••.•• 51 52 V acid ••••.• 24 V acid •••••• 27 ~ 
Nov. 1-5•••••••••••••..••••••.•• 108 D E 0 0 00ar5O•••••• donrsc•••••• 55 56 Acid••••••.• 57 Acid•••••••. 58 
Nov. IS......................... ~ 117 --- ... _--- E 0 "'- ... ...--- ...-- •••.•do._ .... 53 55 ---_. --------- .-,--------- P ttlrt ••••••• 71 a 

-~····0..· Dcc. 1-5••••.•••.•••.•••.••••.••• 120 'K 0 0 Good.••••••. Good•••••.•• 54 56 P tart to S •• 83 _....do••.••• 78 
Jan. 1-5•••••••..••••.•.•..••.••• 126 K L 0 0 ••.••do•.•••• •.•••do•• "" 52 54 •••••do•••••• 91 P tart to S•• 87 
l'oh. 1-5•••..•••••••••••••..•..•• 129 L+ L 0 0 .••_.do•••••• (P), good•.• 50 52 •••••do. ,_.-_ 89 Insipid •••••• 83 ~ 
1.111r. 1-5........................ 114 L+ L 0 0 (P), good ••• (P), dry••••• 45 49 •••••do....._ 90, . •••• do ...... 75 o 
Apr. 1-5......................... 111 L+ L 0 •••••do••_••. .....do...... 43 45 Insipid•••••• 82 .....do•••••• 69 t;j 

UJ 

Ascorbic acid per Samples below or aho\-o zActive acidity' Total solids' Total acid' Solids·acid ratio milliliter' solids·acid ratio 
Picking period I'fj 

to! 
1943-14 1 1944-15 1 1943-44 1 1944-45 1 1943-44 I 1944-45 I 1943-14 I 1944-15 I 194:1-44 I 1944-45 1943-44 1944-15 o::u

1--1--1--1--1--1--1--1--1--1------ ..... 
t:I

Mg. Mo. plJ pI[ Pct. Pd. Pet. Pet. >Oct. 1-5•••..••..••••.•••.•••..•••••••••.•••• 0.31 0.35 2.58 2.71 8.33 8.03 3.46 3.01 2.41 2.67 Below••••••• Below. 

Nov. 1-5•••..••..••••.•••.••••.••••••.••c.•• • 36 . 35 3.00 3.29 9.97 8.85 1.62 1.37 6.15 6.46 •••••do.•••.• Do• 

Nov. 15.•..•••.••..•••.••••.••••.••••••••••. ------..--- .34 3.38 9.40 ---------- 1.10 ---- .. -- .. - .. 8.55 .... - .. ----..----- Above. 

Dee. 1-5••••..••.•••.•••..••..•.••..••••..••• .35 .34 3.26 3.55 10.10 9.40 1.13 .89 8.94 10.56 Above••••••, Do. ~ 

Jan. 1-5.•.•...•..••..••••••••..••..••••...•• • 32 •34 3.52 3.76 11.40 10.80 .87 .75 13.10 14.40 oo•••do••••.• Do• o 

Feb. 1-5..................................... .31 .28 3.62 3.82 12.13 11.34 .73 .75 16.62 15.12 •••••do••_••. Do. 
 t;j 
1'<far. 1-5•.•_._.•••_••.._.................... .23 .20 3.87 4.27 14.60 10.92 .67 .51 21.79 21.41 . __••do•• _••• Do. ::u 

Apr. 1-5..........._••.•_•..••••..••...•••... .17 .17 3.75 4.15 12.82 12. 72 .64 • 58 20.03 21.93 ._•.•do._ .••. Do. 
 52 

t;j 
UJ

1 Each figure represents a mean of 50 determinntions for 2 seasons. 

J Each description represents a mean of 25 determinations for 1 season. 

I Sec U. S. Department of Agriculture color chart (pl. 1). 

cOY, orange yellow; YO, ye\low orange; 0, orange; (P), puffy; V, very; P, pleasantly; S, sweet. 

, Eneh figure represents a mean of duplicate determinations on composited samples. 


It 
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TABLE 16.-.Seasonal changes 1n physical characters and chemical constitllenls 0/ tangerines on Tough lemon Too/stock at Dundee, Fla., 1944-46 ~ 
and 1946-47 

Rind color 11 Flesb color 1 , Flesb condition 1 , Flavor' ~ 
(") 

1944-45 11WH7
Weight Juice pcrlJulce perl ~ .....100 gm. 1 Iruit tPicklns period I",r (")oUrui!.tlrult t 1944-45 1194&-47 11944-45 11941H7 1944-45 1946-47 Numer· Numer­

Arbitrary Arbitrary Ical ~ icalstandard standardrating rating 
__..:.-______1___1___1___1___1___1 1---1---1 1--­ g 

am. Rlcey___._._ Coarse. _____ "'fl. Pet. 
55 Vacld_. ____ 28 Vacld______ 30Oct. 1-5.____ ••• _._._._. ___ • __ •__ 0 0 YO YO 53 Tart________68 Coarse______ __ .._do._.____ 60 Acid________ 5355 57N"ov.. ),,5 ......_ .. _______ .._________ 89 E D 0 YO __ ._.do••.____ l' tnrt. ___ -_- 71 ~ Oood..______ Oood._______ 55 56 64 

~or. ILL .. ' ..__ ..... _____ .. ___________ 107 E E 0 0 
J)!.It'. 1-5~ ...... "____... _________ ~ _____ ____ .do___ ._._ ____ .do_______ 53 55 P tart. __ •.•• 76 P tart to S._ 81 z118 J I 0 0 ____.do._____ 92._. __ do.._____ ____ .do-. _____ P tart to S__ 80Jan. h'i... ____• ____ . __ . ___._.__• 123 K K 0 0 54 56 
F('b. 1-.'i ________________________ (1'), dry_.__ • (P), good.___ 50 52 Insipld._____ 74 ____.do••----- 86 <0 

137 L L+ 0 0 ____.do.....__ 00:t-Inr. I-S. _. ____ •_________________ _____ do__ ••••• 43 44 66109 L -------- .._.. - .. - _____ do.__ .• __ 00Apr. 1-5___________________ •____ . 95 K .. --- ..--_ .. _--- •___ . do. ______ ---_ .. _-- ... --- .... 40 42 70 

~ 
Samples below or :Ibovc 

'I'otal Ascorbic IIcid per Total ucid' Solids·ucld mtio Active ueitlit~· , 'l'o(ul solids • solid.·acld mtio 
ush' milliliter' ?l 

Picking period 
t:l 

1941H7 1 1944-45 1 1946-47 1 1944-15 1 194&-47 I 1944-45 I 194&-47 I 1944-45 I 194&-47 I 1944-45 I 1946-17 1944-15 194&-47 l'j 
___________I___ ~___I___I___I___I___I___l---I---I---i 'tI 

~ 
Pd. MU. MU. pH pH Pct. Pct. Pd. Pd. Delow_______3.34 Below. 

No\". 1-5 ___ ~_______ ... _____________ 8.6i 9.82 1.31 1. 57 6.62 6.25 I'%j 
Oct.. 1-5 ... _______________________ 0.26 0.28 0.31 2.84 2. ill 8.09 9. I:! 2.47 2.73 3.28 _____do.... ___ oDo.

.2.1 .29 .36 3.27 3.08 
9.13 8.26 Above_ ~ ..... __ Above. 

Dcc. 1-5__________________________ .36 3.51 3.44 10.12 10.80 •.92 .94 11.00 11.49 Do.
Ko\·. 15_ ...___________ . __________ • .28 .28 .36 3.45 3.22 9.40 10.00 1.03 1.21 ____ .do.____ ._ 

.27 .34 _____ do..._._. Do.Jail. 1-5....______________________ .32 .31 .33 3.71 3.64 10.17 11.57 .77 .78 13.21 14.83 _____ do.______ ~ 
Feb. 1-.'. ___________ •_____________ 11.27 12.57 14.09 18.49 Do. ::::l.21 .2.' , 3.92 :l. 77 16.31 __________ ____ .do__ •____ ......
:IIlur. 
Apr. 1-5. 

1-5..... 
______ 

____________________ 
; __________________ 

• .11.15 ________, 
4.17 
4.11 10.93 __________1 

.67 19.15 __________ ____ .do.. ~____ 
q 
(")---------- 12.83 __________ :~ \-----__________ -:~-
~ 
q 

, Each description represents !l mean of 25 dct(!rIninations lor 1 season. ::::l 
3 Sec U. S. Department of AgricuHure color ehurt (pl.l) . 

t Each figure represents a mean of 50 determinations lor 2 scasons. 

l'j 
• YO, y~llow <'fungt!; 0, orange; (P), pufTy; V, vcry; P, plcrlsuntly; 8, sweet. 
'Eacb Ilgurc represents u mean of duplicate determinations on composited samples. 

• 




• • • 
TABLE 17.-Seasonal changes in physical characters awl che1llical constituents of (allgerille.~ on rough Ie ilIOn roo/stock at /Jade City, Pia., 1945~45 

}'lavor •
Rind t'Olor I J, }'Icsh color" Flesh condition I , \1---------.,.---------I I 


W~ight I I \ I Juit"(' l~rJul~ per; 1943-14 1944-45 

l'lcklllg period Ix:r 100 g!".;l fruiL I C/l 


I 
'1' 

fruIt I l!H3-44 1944-45 1943-44 )944-45 1943-14 1944-45 offrull ' ( . , I'.' . l'l
....rbitrnry i N~I~:fr. •...rbltmQ· Ny:;:\r. >standard I mting stllndard I".ltillg C/l 

_______1__1__1__1__1 1----' I i .-- :L;;
, , . " ,\£/.! Pd. _ I . . I . 
o 


qGm. t'"o JUt") ICoa~. 55 . 51 1 \ ,(rId -~ . Acid •. ..... 44 

OrL.I-5 ........................ 82 c n OY o CoarSe . do.. ,~5 1 57 Add _ ... • 69 I 'l't\rL ...... W


1) g oNo\'. 1-5__ .........._............ 112 

1')4) 1 o .. ' ...... (JOOI!...... OIl l' fJ7. .----" .......... \1' t,lrt· """ 7(\ ~ 
No\·.15 .... i;··· o Good.. __ :. . d\l.. .•.•. 55 57 I' Wrt to S . 85 . l' turt to S . 80

1:11 K olJer. 1-5. 

], o o ... do..... '11 .. ' .do.".". 5~ 54 ... do ..... 91 1.. do ".... 81
las K ~ JIIIl. 1-5 . __ ....do..... (1'), dry..... 47 54 .•. do ...... 89 l Insipid..... f>3
1,Frh. 1-5 _ ................... . 1!!4 .\,+ o 
......... (1'), ~()od .. '...... "'--" 51 I 5:l. do .••••• 87!.................- .... .. o 


I:U K o l'l•\lar.I·5....................... •· L+ o .............. 110 ..... 1.... --........ 49, 52! Il\slpld .•••• 77 ........................ C/l
,\pr. 1-5........................ . I~'U 


.... 
Z 

AscorlM add I)('r • " ' • so\u\s·ucul rutloActh'e, ncidil ,.. -,'- 'l'ot'11 sollds , I 'I'otul ncid ,';;' Solids··tc!d rullo Sflllll~~::~I~~.·or:~ 
IUl11ll1tr!' , ._-----_._---_._-- ~ 

PIcking I)('rlod ,. ­ o 
::c 

_________________1._1_0_4:_1-_1_.1 !~~:J~3~i...~~~~:~:~~1~~~=~; 19IH5; 101:J~·1 ._~ ;:; 
;..

Mu. ! .\lU. I pH II lJII . Pel. 'II Pel. j Pel. , Pel. ! ! I
O~L 1-5 .................................... O. ~'IJ 0.:12 ' 2.62 2.9!l 8.09 0.13 ; 2, 82 l ), (\2 1 2. 87 i 5.o2111rlo .. ..... Brlow·.

w ,.:; 


Noy.I-5 .............................--.... .35 .:ll! 3.0(; 3.42 9.·1:1 0.40 1 I.H .IIS \ 6.55 I 9, 
59 1" __ do....... Abo\·c. ;.; 


Noy.15 ................................--... .......... .30) ......... 3.55 ... --." 0,00 .......... .81,." •· ..1 1222 .............. .DO. Z 

Dt.c.I-5..................................... .35 .:!Ii :1.3:1 :1.73 11.:14 U.40 .Us .W' 11.57 14.24. Abo\"o. ..... Do. o 

J.an.I-5 ................................... .a5 .:10 :1.51 3,&1 12.(JO 11.02 .80 .07 I:US 16.45 ", .. do....... Do. ts.l 

1',-1)• .1-5 .................................... .~'IJ .:m 3.63 4.10 12.78 10,75 .75 .47 17.01 i 2'2.87 .... do....... Do. ::c
1 ....~1:\r.I.5 .................................. .~:! :I,~O I~.~ ........... .~4 I~.~; i ..... , .•..do..... i 
 Z 

.-j l'l, pr.Hl..................................... 3. II 13..0 I......··.. .d ____~~.~-=J ......,..... dO .... I 

C/l 

I goth fl~urt.} reprcs(mts t1 nll~UI1 of [,0 dNt~rmiJlntions for 2 SCUSOlJS. 
2 Bnth dl'Sl."riptioll Tt'pTt'St.llllS a menn of!!5 dett'rmiuntiolls for 1 season. 
, See l". S. l><-parllll~nL of .-\grirllltun~ color ehnrt (pl. I).
4 OY, ()rallJ.;~ Yl'llow; 0, orunge; (P), pufTy; \~, \'ery; P, ph~ilsalltly: S, s\yeet. 
'.Each IIgurc repICsellts UIIICun of lIuplfcutc dcterlllinullolls on cOIIIJlositcli samples. 

~ 
~ 
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TABLE IS.-Seasonal changes in phyl5tcal characters and chelll{cal constituents of tangerines on r01lgh (emon rootstock at Davenport, Fla., IfJ45-4fl :t 
Flavor' 

Wolght Dlam· I d IJuice 1Ascor.' ~'rult 
PickIng period per Rind Fll..sh Flesh condl· oter 01 R n Il<'r 101.1 Totnl ble acid Aeth'e Total Total Solids- below t;5color!' color 1J tlon! , acidfrul! ! fruit' ~~ki gm. of Arbitrary Nr:{r. ash , nll'tll. /acldhY' snJlds! Bcld! solids· ofruit I rutlo acid 

standard rating liter ' tutlo ~ --- ...--- --------------------- oGill. .l.11II. Mill. MI. Pd. Ng. p1l Pd. Pd. Pet.i8 D 0 Course........ 54 2 50 ~
~~I;.I~~<C::::::::::::::: V acid........ 35 0.22 0,37 2.96 8.56 2. oa 4.16 loa
101 D 0 000<1. __....... 00 2 '1'arL. ___•••••
LS2 6Ii .Z7No\,. 15••••_________..__.. 114 E 0 __...do.____• __ • .36 3.26 8.51 1.16 7.34 72 tl:165 2 51 I'tart. ___ •••••Dl'C. 1-5 •• __..__ ......__ .. 140 I 0 .....do••• _____• 75 ......--- .... .37 3.52 9.21 .85 10.84 071 3 48 I' tart to S. __ • 81 .~'(j ,33 dJlln.I-5......._. __ ....... 141 K '0 (1'), good...__• 72 3 
3.74 9.40 • f16 14.24 1.1
44 Insipid........ 77 .36 .31 3.83 9.90 .56 17.79 0 ~ 


tIj 
1-,3I Elich fi~uro or i1cscrlpt 1011 r~I)rcscnts Il lIIelln 01 2.~ determinations (or I seuson. 

• SOIl U. S. DI'partmcllt of Agriculture color chart (pI. I}. sa, 0, Otllll~('; (j'). puny; v. wry; P. pICIL~llIltly; S. SWl'Ct. 
• t;uch figuru rcpresents u lUclln 01 i1uplicllte determlnlltlons on composlted sUll\ples. <0 

QO 

'l'ABI,~; 19.-Scasonal changes in physical characters and chemical constituents o/tangerinl's on rough lemon roo/stock at Lake llTaTes, Fla., 1946-47 "" 
d 

FIIl"or' 
Ascor- !'IJ\ e g It RInd Fle.~1l . Il<'r 100 11 eePicking period \' 1'1 I I I IJul~e IJ I I Total I Solids· ISllmPlesbelow or I per color I. color I' Flesh condition I. ~m 01 pl!r blcllcld Acth'fJ 'I'otlll 

{rult I (ruit l fruit I Arbitrary Numcr· per mil· acidity' solids' acid • ::.ct~ 801l~~'~~ld g
leal lillter jstandard rutlng ratio ~ 

Gm. MI. Pet.Oct.• 1-5....._............___......_ Mg. pll Pet. Pet.
72 C YO Coursc.......__ • OIl 67 " IlcJd.______... ~ 
No,'. )·5.....__.....___ ...__ ....... 95 D YO .....do...._____•• 59 Acld ..__........ 
34 0.28 2.85 8.Ui 2.31 I 3.1i3 BI'low. 


No,'. 15......___...............____ 109 61 58 .31 3.35 8.84 Abovo.
E 0 Oood..._......._ 59 00 l' turt .• __ ..__... I.ll I 7,96
Dec. 1-5 ..__ •___ •____.............. 73 .30 3.37 8.87 1.04 8.53 Do.
129 F 0 ~ Jan. ]-5 ~.'"' _____.. ______ ... ______ .. _.. __ __•••do........... 53 55 l' tart to S. __ ... 81 .26
115 J 3.74 0.80 .56 17.50 Do.0 .....do...._....__ OIl 58 .....do...........
l'eh.I-5...... __ ................... 86 .26 3.85 10.75 .GO 16.29 Do.
136 L+ 0 (1'), good..__.. __ 00 52 Inslpld..__ ..__.. "78 .25 3.98 11.113 .58 20.57 Do. 2 
I Each figure or description represents a mean of 25 determinations for 1 season. ~ • Sec U. S. Department 01 Agriculture color ehurt (pI. I). d
I YO, yello,,' ornng~; 0, orange; (I'), puffy; V, \'cry; P, pleasantly; S, sweet. 
• Each figure represents a mean of duplicate determinations on composlted samples. tIj== 



• • • 

'1"\lIJ.~: 20.' ,';((!SImal c/WI/!Il'S i'll 1/hysic(ll c/w(Clr/rrs Clud c/trml('(l/ Ci}'ltslilllC1ils of tangerines 011 Tough leI/lOll Tuolslock CIt AllurCls, P/CI., J04(J -41 

I I ! Jill"," ----·"'·-I~a"or. ; Asror· ,. j ~-s-"-r:l-p-Ie.s-
. " W('lglll Rind 1'1",11' llwr lIlO J::~~'\' 	 - hlrn\'id. A.rth·e . Towl 'l'oLul Solids- bolo\\' or 

l'wklng (l1'r1od P(-f j COlor I' co'orl'! j>l~sh condition Il, J!1tI. or (ru'lt' XUIll -r.' por ,Iwld· \ solhls' ncld' lIe!d abo\"t( 
(rult I [" I Itrult I I ! Arhllmr~' swnd· 'lc'll I~tt. mlllf· '. ,ty' ! , mtlo solids-uNcl 

lIrd l' 'il1'; ,lil""'! I 1 tiltl" ._____________j___ ___ ___ _ ___j __________•__"__ ' ___' __ ,.-_t__________'_____ (Jl 

t'lI 	 I :>­_ _ 	 1 0m• I ' ! • i". I MI. . I'd. - _ _\Ill.;,! 1!1l I Pd, I'CI;! ! . (fl
Ol' I 5 ••••••__._............. ., 71 ( '(), (mlrro.•• _...... 51 56 1 Add •.•.•••.••• 41 O••~ i ,1.01 7.00 I. ,0 4.65 I llelo\\, 

:\u\'.1"5 ...................... ,..1 tlO (' 0 t. do......... 1 57 59, Tllrt......... • 60 .2\i, 360 8.30 .S! 9.88 I Ahove. 

o 
!Z
:\U\.t.~ .........................l mIl D () fnlJOU ......... 58 6O'jPUlrl._._..... 72 .26, :I.m S.77 .76 IL51j Do, :>­


ll~l·. 1·5 ....................... _.•1 Jl3! F 0 i· ..<10......... 52 51 , ...do ... . 79 .:!s! :1.82 u.m .62 15.!>O 1 Do. t'

Jiln.l·S ........................ 118 J ()! ... do . .... M 56 Illsipid . •.• 82 .251 :l.U5 10.07 .57 17,6, Do. 

1-'<'b.1-.1. ......................... 117 1,+ . (PI, good,. .... !>O 52 •• _•.110..__ 67 .24 4.02 11.40 .58 19,ml Do. o 

~__ ~'". . ..... ___.___ 	 1 I _...... __ ~_____~..~. I:Q 

I Each HI!Uf(1 ordtls('ripUou n,'prt'SNllSfl Ult'.!iJ1 o(~5 dl~tl'rwin:ilioll$ (vr 18ll;1$00. ~ , Sel' t'. S. Ill-partlllcnl of Agl'lculturc oolor ~h3rt (pI. 1 I. o
3 YO y('UUW ol'i.mg(l; O. or..\ug(l.; (P), puny; P, pl('aS;:lIilhr. t'l
• £1\c!J J1gurc fl·prt!Sents u mean of duplicate d(\l{'rmin;ltions on cOIllIWSitl'd satllples. 	 (Jl 

..... 
T,\ 111,), 21.~Sca$01lIll clwlI(J('s hi. 7Jhysical c!wrllcicrs a1111 chf'lIlical cOllstiiuellis oj ill 11 (Jeri1Hl$ on rOllgh lemon rootstock CIt Vero BeClcit, Fla., If)46-47 Z 

Ascor· , 	 oI 	 Fluvor ,'" I I I I S'''JlJlI~s 
:::;lWl'l~hlj JHlld I 1'1i'5h I .FI<'sh rOil. 	 11::lf& Juit'(l . j 'I'otnl :hic ,:cld Arll",' , 'I'otlli. 'I'otlll Sol.tds- h(.low. or

l'lcklllg !",r/od p. r !. J "", 1'" . III[" , ( _ N I '. ·'dlt ' ' lid'" II , llcid 111>0\1''I 'II" r I 	
~ 

frulL I 1 CO 0. ! CO.lI j (.011 	 ~m: 0, pI r I ArhiLrury , IIIl1cr·. 11S I milli. 1.1(1 y. so S Ill' l nltio sollds'(l("itl 
fnllL fruit sUlIlullrd I IC!'I liter " j mtio " 

~ rHLJug 	 11	 ~ 
:>­--Ii 	
:>­

1---(--
Gill. 	 MI. Pcl. Pcl. MU. 1)/1 I Pd. !ZPd. 

Oet. 1·5.................. . 65 c YO Hk'\'~' .......... . 54 55 \' .lCld.. _....... :l7 0.2'> O.2:l a.02 8.0.3 
 1.70 I 4. 56 1Belo\\·. l'lNo,'. 1-5................. . SO J) YO I· .do ••••••••. :;:1 .55 Acid 59 .25 .2(1 3.:.1.3 1.02 8. 75 Abo,·c. '" 
:::;l8. IYl INo,'. 15................... 110 E YO. ('Qurs.!.......... 55 57 I'tarl. .......... 75 .:12 . 2.~ :1.64 8.00 .73 12.19/ DQ.t)t'('. 1-5. "." ~ ~ ~ ... .,_________ .. 112 J' O! do ......... 52 54 .... do ......... 76 .26 .21 :1.88 O. :!5 	 1;2
.57116. Zl !lo• 
JIIII. 1-5 .................. . 117 .1 0 I(loot! .......... 52 5-3 Insipid .......... 85 .36 .21 4.05 U.57 • 46 ~'(l. SO Do. trl 

l,~t\h. 1-5 ~."' ~~ .. _... _...... __... _.._ 1~. !,+ ........ (1'1, dry••••••••• 45 47 __ do .......... 61 .19 4.25 9.97 .41 24.32 Do. (Jl 


I Each fi~ur(' or d('scriplion r('pr~~.sents n I1wan of 2..1 dll termil1tltions ror 1 SCll:iOIl. 
, Sl'" U, S. DeparlllWIIL of A~ricuILUn' color chart (pI. I).
'YO. ypllow orall~(,: 0, onlng\--; (P), putT:r; V. v('ry; P, pl(,.n,.'mntly. 
• EllCh figure fl'prCscnl.s n. IIlCUU or duplica('" determinutions on colllpositcd samples. 

~ 
01· 



• • 

i Fillvor I IAsCor·1 I 
\\\'Ight.. Julc.' , Juico •hlcncld: Aeth't\ ' ~ 'folal 

l'ieklng pCf'lod pI!r 
I 
: WIl(\,IFIMII\I1J'lesh conditIon" III:l'r JOO pcr I , J I'."r lucid. ! .Totn\ (')

acid'fruit I 1 color . c.olor 1 gill. of fruit I Arbltrury stnnd· ,Numer: lIUIl!· ity': solids 
fruit 1 urd . I iC:l1 mt·, liter' I ! ~ 

, I! ling! : i
------------------1-O-II-••,-j-.--I--.-I . }.fl. ! Pet. I . J-.\-[g-:-l-P-If-j-p-((-·-I· Pel. " • ~ 
OC.II':;' ...................... ll!lt n .)0 CO.lrsc.......... 1i-~\ 59 J AC.d ............ 411 0..34, 3.00! S.23 1.50 5.28!BtlO\l. 

NOI'. J -5. 100 I 1) f Y0 i do.......... .59 I 60 I 'I'urt...... ...... 67 I .;1:1, 3.3.1 I S.2O \ 1.00 S. 20 AbOI'e. ttl 

NOI'.IS. 107 f II ! 0 • Good .......... 1i0 I /is J I'tnrt. ......... 79 .3:1 \ 3.50 0.00.! .79 12.15/ 1)0. d 

Ill'\' 1·5. 12~ K 0 1 do.. ., /i·1 50 l' tUr! to S. .... 89! .32 t :1,71 1 10.12 .69 14.67 Do. 
J,m. I Ii 135' I,t 0 (1'), dry.: 48 51 .... do......... 87 i .30 i :l.IlII! IO,Olll .49 ~'O.59 Do. 8 
__ -........._~ ",._____-____~.......-. _ f J_~__"".. " .. __ ---!___~~!.._,.___ .,'-_._.___ t>l 

I l~lIch 1l~11r<' or dl-scrlptlon rcpr('senLS II IIwan of .25 dNl'nulllulions (or I $Cason. ~ 

, fl,,(, U. $. ll~Jl:lrtlnpnt of Agriculture color chart (pl. I)• 

.1 YO, y('JlQW oral1g<,; 0, onulJ,tt\; (P'. puJTy: 1\ Jlh~asnllt1y~ S, sw(,N. r::: 

j Etwb fil!uf<\ n'prCS(~llts 11 mean of d,-lplil+fltC" dN('J'tnilllltlons on cOlllpositt'd samples. en 


en 

'l',\JlU; 23.- Seasonal c/t(lnges til 11itysical Ch(lTariers al/d chell/ical c(llIsli(uenls of tangerines all rough lelllon Tootstock at Brooksville, Fla., 1946-47 s 
I l'ltl\'or I Ascor. ~I SIIIIlI'll'S 

biellc1d Solids­ I.wloll'orWeightI JuIcn Jl1lco I. I)('r Acl lve 1 Tot,,1 I 'fotnl(JI'r Hind I'll-sh " licit! uho\'j) o 
l'i(-klu~ PI'rlod rruill coJor I ,I color" I I' lesh cOlHHtlou" p'~r I(lO I per Nl1m~r· ml1l1. IIcld· solids' ucld' t>lIty' rnHo soli\ls·ndd 

fruiL' I nrd lug 
Vm. of (ruit I Arbltrury stlilld'IIC:1I rat· liter' 

ratio 
~ '" 
o----1---------1---'1--1' '----\'---t--­

0111. J.fI. Pet. 1o[g. 1)1l 1'el. Prl. "':l 
Ort.I-5.•."..................... 78 D YO COllrse.......... 52 54 V u(-Id.......... 2\1 0.37 2.8:1 S.flS 2. iii 3.46 Ill'low. 
r-;ol·.l-f>. ...................... 100 D YO .....do........... f,9 GO Acld. __......_. 57 .39 3.3.1 8.92 I.W) 8.18 Abol·c. >­

C')IO.n3 Do. 
n"e. Hi.... ....................... 1:17 J 0 ..... do........... 52 54.1' !nrllO S...... SO .38 3.02 10.75 .75 2
Nol', IlL. ....................... 122 E 0 Oood............ 65 57 P tllrt........... 75 .371 3.47 0.35 .88 


14.:13 00. 
JUII. 1-5 ........................... I~'U L 0 .....do........... 54 56 ..... tlo. ........ 87 .35 3.80 11.49 .70 n10.41 ])0. 

}·,-h.I-5........................... HI 1.+ 0 (1'), gootl .•••". 48 50 Insipid.......... 82 .33 3.98 13.17 .63 20.90 1)0. c: 
t" 

--.--~-. ---,,-.---~.~ ...._,..-,-."..... -...-..--.,=.,.,..~ - ..., 
1 Elich n~lIr~ or til-scription rcprest'lIls U mellll of 25 dl'tcrmhllltlons for I season. c:: 
I SI'C lI. S. Department of Agriculture cnlor churt (pI. I). :::I 
3 YO, y(ll1ow onlllge; 0, orulIgt'; (P), puff)·; V, vcry: P, pleasantly; S, sweut. t>l 
• Ench llguw n-presents n nH~!ln of dUpllC:lt~ determinations on COlliposited 5:uIlplcs. 

• 




47 SEASOXAL CHANGES IN FLORIDA ']'ANGEIUNES 
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TAIIU~ 25 ... - St'~I,~ol/ul ('hllllge,~ in J1itytlicuZ rlwrarll'~s_111l(1 clw~lIh:(i1 ('ollslill/ellis 0/ /(mgerilll',~ all sOllr orange .roo/slock at Dade City, Fla., jfJ'4S-47 55 -
Hind FI!'sh 	 I DI:unNrr Hlud 

; 

}'lesh condlLlon • • eolor .1 color' • 	 thickness : .5 __,~__ ~lnYOr • 
~-".,,<----_. 	 '0 1, , ----,------ t=l 

\ 	 P.: . 1!J.I3-14 I!J.I~ -45 IO~5-l6 11146·-4; 

PlfklllR 
 g 	 il .... ;::I~ ~~~"~ , 

~= 

----.---.-,-.~ .- '",
[>erlo(1 	 ... .~ ... 

~ Q...:: uu o\rl1l, 13 ... · Arbl. eeL Arh!· ::§!:!' 
""!"' ..'"! ~ t- - "-':':C I_ .,. ." I~ e 	 trW'," . t.:: :>­.,. .,. 	 .,. §;.?: t ~ lTtU'r t -5 trnry t ~ 

~ ~ ..- -r ~ ... "T 	 -r ~ -ri' ~ '" 	 t"' 
~ 	 :1 ,., J ..!: t :: E SLlIIh!' :: if sllInd, :: E SI:.lld, ::f 

~ ~ ~:; :: !1::~;: .;. !:? 	 ~ ~\~ 	 ;; ;; eo "§ 'E 'z= nrd %= . lIrd z= t:l::: :; ~:: == =~~ ~ =: 	 ~ ::; § """;; • i ... . ,,, nrd .~ 
r::==-----...-	 --""-----"".--_.­

(/m. 	 ,\{III . •\lm. '\Im .•\lm,·.\lm. M1/I. ,117. i'd. F 
t'iOel.. 15 76 f' C (' (' 0 Y () () YO Hi('('v COafS('. ('Ollf'!(> ('aliI'S(' rrt (,7 2 !! [03 55 VneW 27 \Tacid 35 \'ncld 35 "flcld :10 

Nov.l·!i lUI II Il lJ (' () (J () () Cunriw til) Good .. Ilu 59 62 02 2 2 2 &I OJ Acitl rrt Tllr! 03 'l'url. , 62 "nrt 62 
'~-IJ\' l,;t 1111 h7 0 g (J () () Go"tl do do .. I,S 62 a :1 53 56 I'tnrl 71 f> lurt ,0 I'ttlrt ,0 ~ 
Jlt'l." I ~ J!?ti K L I I () () (J 0 Good dl) do Oll(l!i 65 l>G 71 2 3, ;; 51 ,';2 J' (nrl' 1'1 do. 78 P Inn 83 I' wrt SS 

lu S. to S. to S. ! <::: 
Jail. I ~.'i 12(1 L L K J, n (J () () do do (PI,good do O. !is <3 2 a 3 W 5Ii <Ill 92 .I' tllrt 87 ..do .. 00 ..do .. ~ 112 tn 

! 	 f"J:;,toS. 
l,"(\h. 1~5. :IS 1,+ r, 1.+ 0 0 0 (10 C1'\,!:ll(ld (PI,good G.~ 65 !!' a 49 :':1 ~.do, 93 do. ~ 89' •. ,. •.....do••• 92 
1\[8r.l·t; III [,+ I, I) (l Il".~()(ld du (i.~ 62 2 3 ~r) ,~ _ do 91 Insipid 
Apr, h'i 112 I. I. () () do !J'!, dry 69 3 ~G 41) • do., 00 ..do ~ II n." ':':::"1": ~ 

I 
~.~~,,::-'.,.-~~-" "'~:-'~~---'-'--"- ""'-, , ' • _.. -	 ~~ ~'"" ,.,"",,"#,­"--- fn 

) J~rult IH'}O\\'
'1'''1111 -Astwhit· ndd Iwr 	 8.lIl1ples o."Nh'!' acidity ~ 'rowl solids '['olnl acid Solitls·ncld rntlO,I sol hIS·" cI d t'jn"h; 	 1Il1lIlliJ('r I IX'lol\' orratio ..;abtwel'kklng Iltrll)d soUds·neit! 

roll!) 
----_.._._. --------- -----_._---	 !-3 

: 19H- I9I:j·19H- Inl5-1911}·lU~3· 19H· lO~r"191{'r 19·13- HlH- 101;;', IUIG·H1I3-10H-194a- JlB!!- 1913-I9H-I045·'1!l4!l-19]3·IOH" Illla­ (10;f,-I7) o45 4·1 45 ~6 47 H ~5 ~O ], 44 1 45: 46' 47. 44: 45 2 46' 4,' H 45 1 46 4i! H ,4S ~6 "l __ ..,,-- - ___"-" ~-.-- ----.,."., .-. --- •• -.-~-~~ _........... _______ '.__ - _____;__f__'__:____ ,,.._ ___ ______
~-.-_' 	 ~." ~ 

I 

1'e/. .\lu. Mg•.MIl. Mi;. 1,1/ l,J/ IJ/I 1)/1 Pel. Pel. Pd. Pd.: Pd. Pd. Pd. Pd. I I Pd. Pd. Pd. o 
;.. 

0('1.1·" 0.20 O.:~l 0.41 O.3:J 0.2.'; :!.f.S 2.!iS 2.1lS 2.91 S,b] 10.30 8.34 8.00 3.44 2.57 1.02 2.17 2.57 4.01. ~.3~ 4.10 100 100 100 .l1('lo\\', ;:u 
XI1".)--.J .30 .as 3- .31 ,32 2.hli 3.13 a.2~ 3.3810.3S lO.f>4 B.S' 9.67 2.02 1.52 1.2.'\ 1.<H "'4 7.(10 6.93 U.ao 00 56 III Abo\'e.. , (5i\'{J\~ Hi .25 •3S ,34 .32 . ~ 3~17 3.27 3~3S 11.0510.10 10.12 '" 1.2.~ 1.23 1.02 .... S'.G3 S.~'6 9.92 .•. 12 2S Do. 
j)l't', 15- ,. - ..... ~ .. ~ ....... ,. .. • ~'9 .41 .3S .32 .32 a.os 3.32 3.51 3.G711.1I1 11.4910.0210.73 1.39 1.13 .80 .77 8.5710.1TlI.:?il13.0t 4 0 0 Do. c: 
J.111. Hi .$ .:lU .3;1 0-1 "- • g2 3.27 3.4U 3.G3 3.u.113.1fo 12.0.510.8112.17 1.15 .94 • !is .791104412.8215.00 15.41 0 0 0 Do• r::: 
1-'..1".1·;' .3i ~ai .14 " .30 3.34 :1. 58 3. ,2 14.56 13.35 .. , •. 13.72 1.11 .92 ..... ,76 13.12 14.51 .. 18. 05 0 o ... ,' Do. a~lHr, I :-, 	 • 41 ~ 2,'\ .16 . .. I :1. 30 3. 79 ......... H. i2 13.57 .. .99 • iJ ..... lUi'IO.1I 0 0 
 ;:u.Apr J a 	 .39 .Zl .12 : 3.48 3.9S ..... ,16.431:1.12 . . 00 .61 . lS.26 21.51 0 O. t=l 

I En('\1 Ii~ur~ n'pft'SI'!llS II 111£'1111 (If H~l di't~rlllllllllions for 4 's('lIs()ns. , OY. Orall!!" ydlol\'; YO, ,dloll' Oroll~('; 0, orange; (1'), pulIy; \'. wry; 1', I)lpusalllly; S,SWt'Ol. 

, t-:adl til!llrt' or drs~rll>t!qll rrprt'St'nl$lIlllt'nll of25 detcrmlnlliions for Iso15on. • };nch flgum rCJlre~llts II meun of dupllrote determinations ou colllposltl>d sRmpl('s. 

I S~l' t', S. Jl~llrtrtlUellt of .t,grieultur(· co lor cliart (pI. I), 


http:16.431:1.12
http:lUi'IO.1I
http:12.0.510.8112.17
http:8.5710.1TlI.:?il13.0t
http:11.4910.0210.73
http:11.0510.10
http:3.3810.3S


• • • 
'1'AIiI.I': 20.' SClllitilWI damyrs ill fi"y.~iral l'iwfat'/rrS (111(/ rltemiro/ rOlls/illifli/S of {(l1lyen'llcs till 80/lr orUliyC roo Is/or/.- lit lIlerd/( llil£lllJ, Piu., 


l!n'J·Vi 


Itllld ('alor 1 , 1'1('511 color' ( _~_.,"::~(:~~l(1ln'JIIIOII,"':~_"~_1 ! 1--­ Flu\"or' ___ 

, P~!;'e:: IUt3-H HII4.4;, J945-10 1U4(;-I7 
I'kklliJ( WI'I~ht : I. 100 . JulC(' - •.-.--.----'---~~ --,--, •.­ w!,('r I gill lX'f , !: I' t':)lX'rlod lrui~ I HlH 11145· WIUHWI 11l41· 1915<, I!ltr. 11143. J944- lU~5- H14fo- ! 'or' ,Crult ' ],rbl. N~. Arbl. '/~~I ' Arbl. N~' Mhl. N,'" :...45 46 4i' +1 4t, 41l 47 H 45 46 4, '!wlt I; ,Imry II!' r- Unry .IlCr· lrar)' IIIU' Imr), lltu- w

• I· Stllnt!· ,Ienl St11l1d., kal ,SI11Ilt!. 1(",11 SIIllUI. leal o
ml- d; mt· . d mi· d mi·I 	 %I. \ ,un Ing Ilr IlIg; IIr ,lug I1r lug :.­.", ,,_1_••_.__ .• __•.•____ 

t" 

am 	 MI.! Pet. 1 ! Jj 
O"L I 5 72 C (' J) cloy o YO YO. Uk,,), CO:lrs~ Coars~ ('0""'" 1 [,.I 56 \' ,wid, 2fJ Add I 45 \- u"ld 2S \'llrlll 35 
~"u\, 1 ,Ii un I) g H ('jo o () () Course 0(J0<\ tip do 56 r" A"tll I 4i Turt 6!1 Tun ftfj frart OJ ~ 
Nu\' 15 II:! • 1 lJ I' () o () ; do Oootl do [,Ij r.;; , I.' tllrL if) /' 111ft 77 P tart ;-U %I 
Ill"'. I .~ 110 K K K 1 o {J o 0: Good I do d(l HOlld 1);1 65 P !att! !ill I' tn~t \ 83. I' LIl~L ".' 87 l' Ulrt 87 Q. , , to".! to:';'j: tali. j LOS. t':)
Jun.l !j 125 ~ L, 1 K 1,.+ 1,+ o o o 0 do do 'n'),~ood . (l')I~OOtl, 521 54 do ~ 93. do. 5\1' ,dl) ,I ss do 87 Wr. 

V~h. 1 /j t:!1 . L+ : I. f ,1,+ I) () do ,(I», gootl : 10... 47\' r,o do 'I' UI IIi.sip· 1 54. IIL,lp· 52I 0 I I' 	 itl. j ! ; hI. .... 
~\t.ur, t·.5 lri· I, o o 	 L ~1(J:!,~()O,tl '(1').11<)' II ',........ 4i, ,!o 1 5;! do I 05,._
1iO, 	 \"".-\PL I 5 L+ K o l. l(l ,dr) do - .... '. HI H, In"lp·, ~•.tlo [;I, '. "ll!' I I 	 . i 1<1. I t'" 

':-~.,:"''''''''.''::" ~....- ~.-.,;:: ...---'. ....... ~~ or I 	 '£ ~ 1 t 

::::: .... 
I:)l'icklll~ 	 1 As'i~m~~i(! perJ Arlh'~ IIchlity' '~~~(~I_. J__ ,~~ill~.ncll~:~~ __ .~'~1~'1~~_1::::~::~~I~~'~~~:~ :..I. '1'0101 Solids I __, ___ __ 

l)l'J'lod 	 :' tIl,! Ii: t r) .) ~! t 
:IO,13.lOtt. HI45'1!J.If>-jtOI3':IUi,l. IUlo',WIG' 1!J.13·' IUH, '19.15-: 1041) : JUt:!" 10H' 1U45, 10IG-: 1\143· JIl-I,I": 194:r ,1911;'j' Illt3-1t JllIH5: 1915-16 ' 10,16-1i! ·1,1 : ~5 : 40 1 4i 44 I 45 46 I ·Ii I +1 ·15 ·1(1 47 i 4,1 45 .10, 47 ! H i 45 , 46 .! 47 I i ~ , ____...,,~ ____"'__ ,_,,,,,,_ ._ ... -_•• ,------ ______1__--_--,--,------- Q 

t':) 
My. ,1Iv..' Mg. I Mv. IIIlI/)ll TIll pll 1'1'1.: Pel. }'el.: Pel. Pel. Pet. ~ Pet. : Pel. ' 1 i ! I I ::;: 

O('t.l·fj o. ao 1I..~2 0.:15 o. ao 2.511 a.ol 2.M 2.83 S. <:1 Ii. 73 Ii. 9S D. 3:1 :1. no J.(I-I 2.57 2.21, 2.2,1 5.32 3,49' 4.22 Bolo\\' Jll'low". B~lo\\" Brlo\\', .... 
Nov. I r. . .:1.'1 .3.5 .:15 2.[12 3,·11 :1.19 :1.;12 ml~ lI.m 11.40' 9.47 2.05 1.02 1.2il l.IS UH U.31 7.46 s.oa . dO." ...!Above Aho\'c Ab«(\·l'. Z 
r.:o\'~ 15 .• ,:~I .:lfi' ,31 '3.~S 3.37 3.52 .... U.S7 lUIS 10.07 .S5 1.05 .hI; .... '1I.(lJ U.1iO 11.71 ... .. .do .... do DQ. t':) 

J)c(\,1~5 .aU .2i .:~5 .20 :1.I5 3.M 3.49 3.02 .11.·10 12.05 10,3,' 10.1:1' 1.:11 .74 .liS .5i S.70 ,16.211 11.78 17.7. AhO\'c .,.(1<).,.'. do. Do. w 
J:'ll. h1 .35 .28 .27, .20 :1.3.1 3.70 3.liO :l.IIS 12.00 II.H IO.S'; 11.2, 1.10 .r.;; .59 .52 IO.m 19.72 1•• 92 21.6. ,do i.do ..... ,do..... ])0.
)·{lh.l·5 .W .27 .. , .2, :1.li(1 :1.!14 4.0S, 13.00 12.75... ., fJ.lfl , ,U7 .5U .411 t:l.40 21,.01 24.:13 do" ,do. ])0.
j\Jnr, 1-(, .!!!! .Ii ' 3.75 4.3i, ..••. ....1J2.O" 10.10, ..... ..... ..1 .40 ·11i·ou 25..25 1 tlo, •. do 
,\ pr. 1 5 .W .t5 3.75: 4.48'. .• B.71 1l.3,i...... ...... j .7t .33. . /0.00 2.:< au .1 do.. . do 

f {f ; 1 t 1 t 
I ,E.wh lI~ilre n'pres('IiUi Illlll'un or ,100 d,'trrllllnutl(lllS ror 4 :;1"L<OIlS. 'OY orUl.~cyello\\·: YO, n'!low ornn~e; 0, orungr; (1'). pulfy; v, ,·(·ry; P, pll'US:l11lIy; H, SW(,ct • 
2 Ent'h tlt'Seription f('pr(lSt.'I1L'i tl nll'tUl (If 25 dt'tl,'rmillntfons fOr J Se(L'iOIl. • r;uch Ilgllm reprrSI'nlll u "1I'~1II or dllllilcule tlrl('rmilltltions 0/1 ~(lllIJlusltctl sllmples. *'" • See t·,!;. U('[I:lrt"II'''1. (lC Agrrrllltur~ ('olor chart (pl. I). 	 r.c 



• • • 

TAUI.E 27.-SeasoTllIl changes bl 1Jhysical c:lwracil'rll (11111 chemical cOTlstiluen/s oj /alloedllcs on sour oraTloe roolslock lit Sharpes, Fla., 1948-47 C1'o 
---.-~-">~--'>"~-->->--, -"-'---~>--,-,-~'""--~~->-,------------

Hlml t,()lor , I ]'I<'sh color' j :FI0511 condition' j }')II\'or' "3 
t"l 

w. !-'~r'-ll'-t-1-1--1"-1;- ----IJ:~~'CI I-~~:~~r~;~~-;! ~9~~6 I 194&-47 P 
el~htl f 100 Julre .--~- -~--..- ---.----- ­

]X!rlod 
Plrkln" ~ p~'r j : _: 'nt ~ per t! ~I ; ..... 

lrult 111l4:J..11J.I4-11l45-'1\)4r.-,HH3·11l44·iIlHlr)U4r.- 1943~ 11J.I4- 1945- 104..6-, gOI' ;frult l Arb!. ;Xu'j .'rbl- lXU- Arh!. ,Xu- Arhl- 'Nu· (") 

44 '45 411 147 44 45 46 47 44 45 4(; 41 1rult I trary lnor·, tn.r\' I m,'r- tntry IIwr· tmry mer· :.­, I stand· IC:l1 I 5l,lnil. IC:l1 stand.' leal stund. JClll t"' 
d mt-I d' mt· ' d! rut· I mt·

I:lf ling nr ling IIr ,Ing un Ing. to
1 1 I! ,I c:: 

-I--.I-------l---------~I pcl.I--i-I-I'--C~---;---- ~ Om 
" 1:':)01'1.1·5.. 70 C J) DC" YO YO I YO YO JUc~y.. Ilk,'y COlirSt) Conrse. 55 57 \'fleld: 2.1 \'acId 38; Vurid 35 \'ucld :ll 

l-i0v.1-5 l~l j 0 l~: g (: O. ° ! 0 i ° ,COIirst! •• : Stlll.S(· .; Oood. Good. ¥: ~9 Acid. 53' Tnrt.. 115; I:tllrl 70 1cltL i ~Z :j 
.'\()\.15 .Il'>~'" I 1.11 1, ' ...• 0 ~ ° i 0 ....... , (.ood , do. ~. do. W: LS~ .... 't1 tnrl.75; I tIIrt SO J turt. IS ~ 
) ~ ! i 'I ' , I to S. ; I 

Ike. 1·5~ .••. ! 132 J K : J. 11 L 11 I 0 I 0 I0 ; 0 I' 000'1. dl' I' do .• do..... 54; W, P tart. 77, .• ~d(l " i9 j ".do... SS, J' tflrl; 87 <0
I \ I j , '. J to S. ~ rn 

Jull. 1·~6~ ..••! 132 ) j, . K IL+ > ].+ I 0 i 0 I 0 ; 0 j.. do '.do (I'),good ...do... ~2. 55 P turt 00 J> ~tflrt 80',.do .. 02....do ~' 511 rn'.. ! ;, ! I I I! . to S. I t~ S. 1 ~l I . ;"' " -' .lth.15..••. 140,1.+:J...... 'L+!OIO ._ •• 0. do (1).~OOtt.. ••.•.•• (I).good 41 40 .do" l ooln.lphl. 8........ ,•••••/lnslpld, S. 

lIIflr. 1:5. "',' 128 i In-; L r"'+"', 0 •• ',••• - .• , (I'). good (1'), dry.t.· .... ··•. • ..1 47 49 .~o f 85 ~ .do .. , 1)4 ........I.....)..... ·.!,... . 
 ~ 
Apr. I 5 .... 1271 L ;.~ .• " .... ,•.••• 0 ......... ,...... ,Ie j' I .................... ! H 46, Insipid, 77, ~. .. .....1. ............... 

__.~, 

>. 

If; • '~ 1 1 i !"fl 
t:1--.".. ~ r ASlj:~WtiJ'~~~dl prr I Arth'r uclility I I 'roWJ S(.lIds I I 'l'otllJllclll l Solitis·acltl nItro ISlIlIll.II'5 bl'low or flbo\'u :;<lUds·llcld mtlo ~ 

Vkking ! ~. ' ~ ~ '~..' 

perlud '.J!4:1';1I::I~:-;'";.~~~ ;::1' IIlJ'IX:;~~IGJ IIH;I-, 11l44J 19)5- f 11J.I6.i~~1"1914~r19IS-T~ IUI3~ ·.~~~s"I~;T::-~-·~::;I'-~::-:I~I:;-
;3 

o! 44 , 45 , ·16 : 47 4~: 45 40 i 47 : 4·1 '45 46 I 47 I H I 45 I' 46 I 47 44: 45 46 47! 1 '::l 

--.--')-.\-19-':-.\-/y-.C\/p. !-"\-/P-.I-?,-/-d-{t-j-j ~~7! ?:/; l~~~II-l-'cI-·o -j-'cI-:-.I-j-'c/-·.I-J->d-.•-I-p-c/-.-l~-'c/-.I-j-'cI-.- ---1-- --'--1---.- ---.-'1---.-'---.­ :.­
o(~Cl: I 5r.'" l 0 .• 15 0.:18, O.~S; ().~I ~.f11 ;.~( ~.8\1: ;.01, 1l.~:1 0.1; 1I.:!:l S.Il.1! 3.0!!/1.!16! 1.0!l, 2.1~. 2.34, 4.651 4.1)41 U5i Belo\\ .. ,. nelo\\ ", DelQ~ •.• IINo\\. :::;

l:\O\.I-''''j .44.••171 ••17; .3512.,53.26',1.10 .1.18110.,,119.02 9.85: 0.07\ 2.4b 1.17\ 1.21 1.31j 4.36: SASl 8.14 7.0ll .... dO••.••!AhOVU '1 Abo\o .. lJo. 
(') 

J)(·c.I·5..., ! .45.•:17; .30, .27,3.12 :1.20,3.48 a.77jll.00; 10.iO .10.82,10.23 1.381 .IJ.II .87 .(\2 8.02 1I.38)12.44i 16.50 A1:lo\·e~ ....do ......do..... 1)0. C1 
Jun. I·.,...... 43 .:13; .a5! .33: 3.32 3.i:l: 3.001 :I.SS; 12.05; 1I.12, 12.07/11.IIi 1.17 .72, .76 .(;3 10.81: 15.44. 15.SS/19.00 ...dO........do........do..... ])0. t: 
FI·b.I-5 .... 1 .36: .28, ..... ' .2613.W' 4.26''''''14.00' 12.801 12.62;...... 1I.S7 . ill .45'....... 53 16.26' 28.041••_••• 22.40 ...do........do............... ))0. 

X"". 15.......... ' .3111 .:IS, .33 ..... 13.2'l, 3.401 :l.40 ...... 10.65 10.0:1; 10.12...... 1.08, 1.00 .114 1" ...1 9.86' 10.03; 10.771 ............do........do...;. Abo,·c. 


'"" Jllur.l.5.... j .32 .271..... '.....13.72 3.00,..........114.251 12.19!...... ...... .721 .62.............. 19.711119.00,:....__ .........do........do............... C1 

:::;Apr.I·r, .. .25: .....1..... ; ..... , 3.iS;..... ·.......... , 14.00 ......1.........._- .(;3 ...... ;............ 23.65 .................. ··.dO......................._. 
t'l


> 

1 1 

I Endl J1~ure n'pn'S('llts u menn of 100 d,·terminatlons for 4 SCflS()ns. • YO, yellow orauge; 0, orange; (1'), pulTy; V. "ery; 1'. pleasllntly; S. sweet. 

, ~:nch d,,,,,,rlptioll n'pn'S(,nis 8 melill of 25 determinations for I scason • , Each figure represents a menu of dupllCflle determlnlltlons on COlllpoSJtt'l1 samples. 

• St'<l U. S. DcpMtu",nt 01 Agriculture color chflrl (pI. I). 

http:19.711119.00
http:4.26''''''14.00
http:15.SS/19.00
http:a.77jll.00
http:1.20,3.48
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'1'AIII,1-: 28.- Seasonal c/tanOI's 111 physJ'ral c}wracleril alld chellli('al CQ1I~liIl1ent8 of tangerines 0/1 SOllr orange roo/slock CIt lVillll'r liaJJell, Pia., 

1945·4fJ 

~'I;-::\I t~l~r-,~~"t~I~':l~:::::-1 n·o" ~~~tl~::-I ---'-l!-];I":I;~:I:r~~ 	 I -~-- F~~~(Jr'i H1n<llhlck-; 
v + ' """ rmit J f l1ess f l' t

:··.--7'''----·-------·--·--·--:------;-- JuilX'; I 19-13-14 19-1~-45 )QI5-4G 
lft}'lrkbtt: iWl'I\:ht ! I '-. I I I; '.' l~ Julc.... . ----.----~ ; I~~r ; 1 ·1, 	 ; . 1Jet" I . '

l~rlQd ) fruit I· ., ." " 	 . ; gm. lrul~ I' ! ~u·: ; Xu· l • ~ll' "" >! J9J.l- J!1-J4- IIHI>- 191.1- IUH-.IO~.'" J943-44 1!lH-15 119-15-40 1943-.. i9H' HH5-,19-I3 .. llH~·HH5- or I IArhl· :111 .r•. Arbl· 'lIl'r.f Arlll' 'lII~r,' (fJ ' 4,1 -15 ·10 41 45; 10 	 1 44 45 46 c 44 . 41i i 46 ·frult j 'mr), ; rci r Unry, ,.'! tmry; ICllI o- 1 j..; slund· rllt.· .lIuld· ;':.' stlint!· ! rill· ZI• I• 1 I j' c I. I nrd ',hI<' 1 'Itt! ; hI"! IIrd '.; In" ;..-
I' ., 	 ! ., "I I '" .... 

- ____~_<_,....."._.,....l_~~..... ____ ..., ." ..... 

• --:--j---;---{---i"---;---t-- t";_--..:_ __ ___• ..- ...~ -_.,"'f 

I")Gill. 	 ·Mm.,MIII.Mm. Mm. Mm••'fm. MI. : Pd. I I II !: 'I' .....
0<'1.1-5 _ •• f 72 c (' • YO YO' 0 ('onrS(! .• i llIc<~y "1 COIlI'S<'•• : .51 '.52 53 :)':1 2: 4Q ; \ licIt! I 'lG, \T IIdd j 28 V IIcld, 32 :;;g 0 ()'() Qoot!.1'0'·,1 ..5.... 1 00 1> 	 Good •. do. JjlJ, t!O 62 l 2. ?: * ~l .~ l.Aold~>1 S!; :,~chJ *i 50 ~ "r:urt~"t ~4 

'112 .II Q 0 0 do" .. 
e_ 

Good" 1>4 &I, __ i 3 _ m .. ! .... ' l ', __ lurt.. 64, 1 ll\rL. .6 'l. 
1'0\,.15, .•",' /, Ci- () -Guod: 	 olI,'C. 15 .. . 11ft J 0 do ......<10 62' 65 61 I 2 " 2.; 2 S2, I ''',turLl.. .0 '.'.' "turt.: 17 J I'lIlrt! 83

.?. 'j 1 {lOS.j (fJ
J"".1-5- ....1 12:J 1~ K 0 0 0 .do. .. 110.... 1. .. <10 f,(j fit il 2 3 3 41 ! l' IlIrt. i UI i I'tnrt j 8.1 •• ,do 'I \10 "" 

; to S. : I to S. : I
V[·h. 1-5 .., .. (, ilo. {l'l, g(lOlL j_ •• 67 65 ..... j 2:1 48 . ' do I 03 ,___ do ! 81 ....."i.... - Z
l\llIr.I-5.• _ K (Pl. goot! do , ,. (;U G~ -- ...1 2 1 3 47 do 03 i ,tlo 1, 8a 1--" I.. · .. 
Apr. I·~ K do. (I'),dry,.; ... _ tH __ I 

, 
2 i.

i 
47 f>O .<10 : I~I 	 i h\,\;IIlld 18 .... "'i' 

f t"" 
='Z~.":::'.:::;~ o 

!, 'l'olull\,\;1\ 6 j' ASt'orhlr ul'id p<'r .A~lh·' udtllty 6 'rollli SolidS' 'I'owl ucld 1 R()lItls.~dd I1Itlo .Fl'\llt helo\\' $\111,18· 
:z...I __ . t 	 ol_"llhlltt.r_~__ 	 ,_'. lid.! l1illo 

l'f('killg period ;..­
i 

•jOH--15110t5'-I6l194:J-HilUH.•~5 J941H6 l!lt:t-l41tlHHS\Ulfy..j6'1943 -1-1: HlH-I5 HH}-IG'19t3-44 1914'-15' HHiHtl' !U43-44I9U·.<j5 1945--16 i043-4} 19H-I5: 19t5-46 8 
;..­
%----------I-j-'a-.--j->ct~.-!--"-I-U.-!-.-\[-u.-~-J-M-U.-;-1-,,-,-I-.-11/-r-li-P,-[-;-j-,ct-,-i-J->a-.-I-]-'d-.-i-p-d-.-I:-[-'c-t.-I-}-,d-.-l--i--:-----}-"-·,.-j-]-,d-'-;-}-'d-.- o 
MOct.I-S .................. O.ZI 0.30 O.:lliO.3i' 0.35 1 2.[,8 2.;; 2.IH!!I.72(9,SI,9.30'3.55 2.7612.iOI2.74j:U5 	 3.44 100,' 100: )00 

~~U\·.1·5 .... _...... __ ...... .M .14 .42 .311 •37 1 2.1)2 :1.1:1 I:1.22 i 12.45 10.35 'j 1O.:.'9! 2.12, I.SG \. 1.40 1'.87 1 5.00 7.35 &I, 9Z' 00 

~0\'.15 ~.".,.".""..... .~~11_"'''' .....-. .41 .37 I ...... !l.OS :!.f,o ,---". 10.41. IO.~'6 .. - _I 1.&1., 1.13 ''''''',' 6.35 9.08 _",! SO:, 8 :z
.D,·c.I-5....................32 .36 ,44 040 .3913.07 :1.18 3.00'il:l.f.u!n.4811l.5:1: 1.().1i 1.3i 1.0i, S.:?8\S.3S 10.1$ Sl 4! 0 
Jail. 1-5 ................... .30 .44 .43 .40 .33j3.25 :1.33 3.i4 115.52 . Il.SS) ll.i3· 1.3711.26 .8(). 11.33! 9043 14.00 0 0 I 0 (J1 
l-\·h.I·5................... .36 ....... .41 .al ,....... 3.26 3.51 ,....... ,.15.58 ! 12.38 : ....... 1.34 1.10 ........ : 1I.().1 ; 1l.25 0 1! () ....... "" 
~.lar.1-5.............. __•• _ .30 !....... .2i .211 '....... 3.57 3.71 j••.•••• 16.03112.84 {....... 1. OS .S51•••••••{ 14.&1 15.11 O. 0 , ........ 
Apr.I-5................... .42 ~....... .21 .19 L...... l 3.51 I 3.Sa ....... 18.14 i la.il2 c'"',,' 1.01 i .87,....... , 17.00: 15.31 0 0 ; ....... 
_____.-"...-~__, ___~c~_.__"_'_~~.___ l t i ~ {", l! f t ! 

1 "Ench n~urt.t n·Jnt~(lllt..'i U I1Wuu vr 75 (h·termlnntiQu 10r;3 S('USf)JlS.. • YO. ydlo\\' omll~c; 0, orange; (P), puIYy; Y. ,'cry' J" lJ!casl1ltlly; S, swc'Ct. 

1 ~:lIch O~ur~ or <i('scription rt·!ln~s""lls " nll'''11 of 2.5 determinations lor 1 scnson • 'Each Ogllrc rcpfl'SCnts 8 menn of dupIlca(c dctennlntltlons all COlll[lOSItC'<i BlIlllples. 

• SC'C L'. S. ])cpnrlmcl,t of AgriculttlCc color ch"rt (pI. I). 	 <:n 

~ 

http:16.03112.84
http:1.3711.26
http:S.:?8\S.3S
http:2.IH!!I.72(9,SI,9.30'3.55
http:O.:lliO.3i
http:1'0\,.15
http:Mm.,MIII.Mm
http:J9J.l-J!1-J4-IIHI>-191.1-IUH-.IO
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l''' 1I1,1~ 29.-· Seusollal rlllIngl-S in l)hy.~ir(l1 rllI/rllell'rs and rhemirul r()1I.~litlle7lIs of IU71(Jl'rl1lf:S 011 sOllr OTll1lgC rOOlstock at Jlferritt Jslalld, Plu., o·
l-,J1945.'tfj 

1-3 
t'j-···-~I. --~-li- ;th~~~~]':_i 	 :FIt'ShC<ll1drtl/~~I'~~lJHiL" II-~~=:~;=~,~ ·~-~":-4G-)--- .,.,l'I"shroJOr,j! 	 n 

I 	
,... 

, • I ' 1 t 1)I,'r J r ' • !.'; 
J'fcklllg ," I' ,I:llt, ; ; ! I IO(J • U ,t'l' .~--.-'-~.---. --.~-~. --- -~~ -- (5
i>l'riod 1 I".r. I • I. I j. 1:111. ' i" r j • • • ;:. , (rUlI' i 19·••1 HI'.,4. lU.•~- 111-13· HIll 10.5-~ I04:H4 I IOH--t5 j 1045-16 i (l[ frulLl' Nu: Nu· NIl- t" 

I. 	 H ,I., 16 H 45 46 , ! fruit·l ; Arohmry ll1('rI' Arllllmry lIlerl. Arhltmry In~r.r, 
I j 5uIIldllrd ::,~I, standard ::'~. stnudl1rcl :::tl, t:: 
f ; ing fug jug c: rI -.... __ ,_l____ I·"~____... i._...___;----.... ~->-.,---	 "-----·1-·- t" 

t'jam. 
Oct. 1-5 SII (' I D Jl "0 YO I YO 	 nl(~'y. ·1. ('OI.r5(·,. ·.1 Coarw... ~'1.~ I J'~r.! V tleid.... :$ \' atid ... :101\; tlchl • :12 :2 
Nov'~ l~E 107 E I': U 0 0 	 <'ourSll IGuod. . flOod. .. [os I .lillI' Acid.. ... 56 'I'art".. 65 t '.I·;.rt........ I)S z 

No,'"" 15 lIS ! 1 

g 
I" ...•. () 0 . . do... do... [,I) .Ii, ., ......... I'tart 75 i 'I' t;.rL.«,. 76 


})t~t'. 1-5 I:lO 1 () () 0 000<1. " do. .. :. do..... Ji1 i (05 j' tart to S.. II! I' tllrt. ~o S.. &1 I l' tllrt to S.. 81 <0 
JllH.. l"u J2H 1,+ o () 0 do, j .. do.. ,I (PJ./lry, 53j f • ..'., . . do. Il'l,. do, 112,Jn~lpld,..... 81 00:: I~Jlt·b~ I--n .... () t(I'I.~o()d ,' .......... ,,2 ................... do..•.. s8 '..............::..... .. ~oo
12!1 K 	 .5~: 
l\lar.h'j.. 122 .... K ., 0 I do.' 49 51' ................. jlnslpld...... 70 ................... .. 
AIlr.l ...u 12:1 . '. K ... : 0 : (I')~~~,,~~,_ .15, 471 ...... j' •••• ·l ................................« 
 ... .1 ~ 

Vl 
"'1"01111 i .\s~.)r!'i!·lIl·hl per I 	 '~~ll ~ldS I I '1'~tlllllct(1 • 1 ~olltls-ncld mtlo IRlllllpl\·s 1.'IQw or !Iho\'{' 5(llfds·ncfd\C'llvc 'wlclltv J ,fish s JI1I1hlif('r!- .1..1 I 	 ,", • nHw t:I 

to:: 
"CI'ickh'f; I.·rlod JI1I5~~';;;;:~1I:1I'1l·..1.~111O~5:.1;.: 1;11:1 .1 ~\I~1~45:;~;;'=IO: 1~1:~~JHlIH6:IV;5:6:1~:;-I·4:~94:llJ9:5:G:I~4;~: r~9'1~~ ;1I;~~l-'lUl:I~:-G::;r' ~I:;:;- ;.J 

-----••~-.---.. , '---'l~ ·~-\~--·+--I--~!~,--,--.-----I--,--I--l ,----- ­
oPel. Mg. ,\fg. •\Tg. JIll I'll 1JII Pct. Pet • I'd. Pel. Pel. Pel. 

ON.l-.)........... , 0.20 0.42 0.45 0,401 2.5S 2.ii 2. in 9.112 10.12 9.8:1 2,97 2.4S 2.35 3.34 4.08 4.18 Delow·..... "'l 
D,'lo"·.... 'I Bdo"·.~oV.J ..5. ~22 .45 •4~ .as 2.7n 3.2:1 :1. II IO.U8 10.21 8.87 2.18 1..12 1.17 5,04 U.12 7.58 ...do...... A"0\·0..... A 110\'0. ;:. 

~o\'.JJ........ '. .44 .:lS .. ~ ~ - .. !l.W a.:ll ............. I J. 211 9.'13 ... ~,." .. ~ 1.21 1.02 ........... ~ 9.26 9.25 ............ ... do..... 1)0. o~ 

1>i'C.~',. I ...fj .- ..... ,. ~~. ~ .28 .-11' .4·1 ,:15 3.07 ~1.:l!I :1.511 12.00 11.45 9.47 ].33 1.00 .(l!l 9.02 11.15 13.72 Abo\·c .... ...do. ' •• , Do. ::0
Jun. 1-5 .:13 .4·1 .4:1 .;1I ::1.2:; :1.47 ;1.78 1:1. 10 12.17 1(1.84 1.13 .84 .m II.LU 14,49 18.07 ...do...... ... do...... Do. n 

.... 
~ ~ .. ~., 

.J,\lar.I"5", ~ .. _ ........ " ... "' ..... -....... .... ~ .... ~ .:t:l -..........-~ .... ~ ~ .. :1.72 <- - ~,. - .. - -~ .. ~ .. ~. 14.(17 .. ....... '"'-- ..... ,. ...... - .ati .. -..-_ .. ,.. ............... 20.:191......................do" ..... c:Fttb. J-5 _~:.~::~::: ~,.- .. ",~ .. .. ...... ... .:12 ~ --- ..... .. , ~ .. ~ .. - :1.7!l - .. ~ .. , .. ........ 12.02 .. ......-... -............. . r .. ....-- ........ -- .. '"'--~ 19.12 ... ............. ....-...... .,........... ...do ..... 


.Apr.l-fi" -......... -........................ :.. ..... .22 ........ -- -~,. ... - -1.12( ..... , ,... ~ ...... 14.18 ......--- ....... * .43 :12.95 ......................do...... S
~~ 	 ,,~-

d 
::0J EIlCh figure rcpn'sents n monn of 75 determlnutions for 3 5('115(1115. to::2 Each description represents U IIleau of 2.1) t.1eh'rmil1utions for J season. 

• Sec U. S. Depurtment of A~rictJllure color churt (pI. I). 

t YO. yellow ()range; 0, orangl'; (1'), pufTy; V, very; P, pleasantly; S, sweet. 

'1'''('h figure represents u mcllIl of duplicate determinutiolls 011 cOlllpositcd samples. 




• • • 
TAJlLl~ 30.-Sca301IUl changes bL 1J/tysical characters and chemical co7tsiituenis of tangerines 011 sour orange rooistock at Brooksville, Fla., 

1948-44,1944-45, and 1946-47 

lUnd COlor~ }'Icsh color " I l·'le~h t'lIldition Fla\'or •" 

Juice 1943-44 1944-45 1946-47 • 1 
J'ickIJl); wel~htl per Juice '------;---.1------;---+-----;--- Ul 
period 1)4'r I 1 .1 I 100 per 1- " ~ 

fruit J 194:1- ' 194}- 19-!.6- 194:1-' 1941-,' 19~ 1913-44 1944-45 1946-47 ~. fruit 1 ! s,U- Nu~ Nu- :>­
44 4" 4. 44 45 4, [rult 1 _-\rlJitrar~ ; merl- ,-\rhitl1lry mert- Arbitrary merl- Ul 

o
standard I' ~~- slnntlnrd ~~ standard :::i. Z 

t . iug ~ ing ing :>­1 t"1--.------;--1 I ,------
Gill, .\fi. C'lPd. I IOCl,I-5 ..... 7S C C C 0)" 0 YO IlIet·y.... Coarsc.... Coarsc... 54 5Sl \-ncid ....... 22 \' ncid...... 321 Vaeid. ___.. 30 ~ 

1'\0\"" ) ...5 ... " lOS D E C YO 0 0 Coarsc... .••.. do .•. ... do... 57 57 Acid._..... . 58 :>­
!\'ov".15 118 .. - ....... J F 0 0 Good •• __ Oood ... 50 ~ l.~ci~:~.::::~1....4911~~~i·:::::: 70 P tnrt•• _..._ 72 Z~~~_w~."..... ~ 
Ucl'.H;.• ~.:: 127 L K J "0" 0 0 Oood .... _ ...._do•." .... _do._ 55 5711' tart W S.. 82 l' tart to S.. 81 .1' tart to S.. 84 o 
Jun. 1-5....._ 12·1 L L L+ 0 0 0 .... _do __ • •••••do•••. _.-. do_ •. 54 50 .....do...... 9~ 1.••••00 •••••• 92j..__ .dO._._._ 91 t:1 
Feb.I-L_.•. 12·' L+ J.. ],+ 0 0 0 (1'),l:ood (Pl, good 52 54 ......do. ..... 9.' \.....dO...... 00 ._...do._•••• 90 Ul___ ..do.. _. 
l\Jnr. 1-5__ ~ ___ liB r,+ K 0 0 ~ ........ '" .....<10 •.•. (1'), good .. ~ ~ .. ~ ..... " .. - 44 5:, __ H do. ..... 93 .... do...... S5 

Apr. 1-5_ ..•• 124 I L K 0 0 _._ ..do •..• (1'), dry•• _ 45 451 Insipid...... 75 I Insipld ••• _ .. 72 I~ .. _ ......... _ .............. I .. """",,_ z 


~ 
L'! 'l'Olnl,'. "\s(mhl~ licit! per I Aclh'c neWIL" • 1 'I'o.lnl solid$ 5 I 'I'.otlll llcid • I Solids·acld ratio SaIDpies l>elow or llllO\'1l sollds·acld oIi.'I IIsh' mllhllter' .. - raUo

Picking Il<!riod ,___ ____ .... 
I I ! I I I ,1 ' . I oI I :z; 

.1946-47\ 194341 ,1944-45 1946-47. 1943-44 1941-45,1946-47 194:1-44 iI9-H-45,19-16-471194:1-44,1944-45.1946-47,1943'44.1944-45, 1946-47j 194:1-44 1944-45 1946-47 >i 1 1 

~ct: 1.-5.-,-••-.-._-_-..-.-."--t-~c-~- ~~g41-~-:g-[-1l-'~-~r-IO-'I-~-l.-~-I ~.l!~ I-~-:~-{?-, -{-.~-~-·-{-.~-7---{--~-!-1-1;-~-~~---~-.?s-·-I'-~-~-s-1-2.-4-~- --:;-.8-9-1-3-.3-,2-: 1)(')0\\· ••••• nelow.".. \-l-'-CI-O-,!-;- ~ 
NO\.1-5..........__ __I .40 I .39 .24 2.SS I 3.IS I ,1.3_ 9.08 10.01. 8.0" 1.9, 1.38 1.181 5.0, 7.25 7.58 •• _do___...... dO ......\ Abo, •• o 

Z 

~0\·.15............ .:12 ....... .39 .31 __ ..... a.20 3.3S ....... 11.20 9.32 ....... 1.26 j 1.04 ....... 8.891 8.00 .........___ Abo'"e.... Do. ~ 


Dce.I-S......._•• _. .2U .39j .41 .40 3.141 3.29 i 3.61 11.70 11.30 11.57 1.37 1.07, .89 8.54 10.50! 13.00 Abo,·e. ___ •••do._.... Do. ::::J 

Jun.1-5....__...... .40 .38· .37 .39 3.39 3.561 :U>3 12.65 13.13 13.47 1.09 .921 .!l'J 11.61 14.27! 13.61 ...do.........do ___... Do• 

.Feb. 1-5..._......_••__..._ .37 ..36 .35 3.49. 3.72 I 3.73j 13.90 13.70 15.20 .!13 .77 .00 14.95 17.791' 16.89 ...do....__ •••do. ___•• Do. Z 


~Mar.l-S..._.___ ._._ .._.._. .29' .24 3.641 3.SS ; ....... 15.05 14.72 .80.00 ._..... 18.81 22.30 .._•••_ ._.do_____••••do.. _... 
 UlApr. 1-5._.___._.____ • ____• .18 I .22 3.75 4.07 j__'_' __ 14.00 14.83 .61 .551.--.... 2:J.!I3126.961--'-'" ___do._..._ ._.dO. ____ •
1 

I ElIch figure represents n nlcnn oC 75 dcterrllinatiOlls for 3 seasons. 
2 Elich description represents II mean of.25 determinations for 1 season. 

3 See U. S. Dcpartment of Agriculture color chart (pI. I). 

• OY, ortlnge yellow; YO, yellow onm~e; 0, ocunge; (Pl, puffy; V, vcry; P, pleasantly; S, sweet. 
, Each lieure represcnts a mean of duplicate determinatious on COIDllOsitcd samples. C1T 

C/j 
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TAllLE 31.-Seasonal changes in physical characters and chemical constituents of tangerines on sour Orallf1e rootstock at Dundee, Fla., ~ 
1944-45 and 1946-47 


,.:; 
Flavor' 	 ~'m' """''' I Fl.' 00.'" I """_dO""" I I 


1944-45 1946-47 
 z
Picking period 	 .....W~~llt I I I I I IJf~:~I·J~~r.lr 	 a 


ntruit! 1944-45 1946-47 .1944-45 1946-47 1944-45 1946-47 lottrultl 
 INumer· I >
.-\rbitrary ieal Arbitrary N1}lDer. t"'leal
standard j ruUng .tandat d J6ting 

------------: --------,---. ·---1-----1 ~ 
. Gm. .\fl., I Pd. ! ~ Oct. 1-5......................... 69 C C YO YO Coarse...... Ricey....... 56 58 I V acid. _•••, 28/Vacid ......1 32 
 t"l

~C)\'. 1-5......................... 91 E C 0 YO Oood........ Coarse....._ 57 58 I Acid........ 51 Acid........ 67 
 >-3
"0\'.15 ......................... 103 E J) 0 0 .....do............do....... 55 56 I Tnrt••.••••• 62 l' tart........ 72 

))ec.I·5......................... 113 J 0 0 0 .....do....... Oood........ 54 56 " ....do....... 68 1 P tart to B••I 85 E2 

Jan. 1-5. ........................ 120 L K 0 0 .....do............do....... 53 55 11' tart to B.. 84!. . do ....... 92 

Feb. 1-5"....................... 1371 L 1.+ 0 0 (P), good .•• (P), good... 50 liZ I .....do...... <::­
2Ilar. 1-5.. ....................... 121 J, ................................do....... .............. 49 51 :•.••:d?....... , ~ L:~~~~~~::::::I···_~·_·_ 
 00 

00AIJr.1-5......................... , 109 L .........1'................. (1'), dry•.••• j'............. 42 1 44 ! Insipid...... i8 ;...._-_ .. _-_... _._-J,.. _--.... _- .. ­

~ 
'1'otal Ascorbic acid per 	 Bam pIes beloll' or nb9vcActh'c acidity I Total solids I Toial acid I Bollds-acid ratioash' milliliter' 	 sollds·ncid ru\i() rn

Picking period 
tl

1946-17 1944-4L 1946-17 1944-4511 1946-47 19-14-15 J946-47 1944-15 1946-4 1944-45 19t6-17 1944-15 1916-47 t"l 

"C 


Pel. --;;;- --;;;- --;;;;- --;;;;- --;:;:- --;:;:- --;:;:- --;:;:---- i ~ 

Oct. 1-5.......................... 0.29 0.38 0.38 2.71 I 2.86 8.24 9.10 2.89 2.46 2.85 3.70 nelOw•••••••1nClow. 

Noy.1-5.........._............... .26 .38 .29 3.04 3.30 9,27 9.00 1.75 1.17 5.30 8.12 .....do....... Aho\·e. o 

':j

No\·.IL......................... .30 .37 .29 3.12 3.33 10.00 9.57 1.41 1.11 7.09 8.62 .....do....... Do. 

Dec.l-S........................__ .28 .38 .31 3.24 3.62 10.10 10.88 1.20 .78 8.42 13.95 .-\bo\·c ..... Do. 
 >
Jan.1-5.......................... .35 .37 .28 3.44 3.92 11.32 11.32 1.031 .60 10.09 18.87 .....do....... Do. 	 o 

r'eb. Hi.......................... .......... .31 .25 3.64 3.S9 12.07 12.60 .90 .60 13.41 21.00 .....do....... Do. 	 ::::I 


~11~n:ff:::::::::::::::::::::::::: :::::::::: :~ :::::::::: U~ :::::::::: 19: ~ :::::::::: :gg :::::::: ~:: F:::::::l:::::~~:::::::l 	 g 
~ 

J Each figure represents a meBn ot 50 determinations tor 2 seasons. 
~ 

2 Each description represents a mean of 25 determinations for 1 season. ::::I, Sec U. B. Department ot Agriculture color cbart (pl. 1). t'.I• YO, yeno,,' prange; 0, orange; (1'), puffy; V, \'ery; 1', pleasantly; B, sweet. 

I Each figure represents a meBn ot dupjicate detenninatlons on composlted samples. 


http:IJf~:~I�J~~r.lr
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'1'10. lll;e 32.-SeasolLal changes ill physical characters ami chemical constituents of tallgeri1lt'8 on sou r ora1lge rootstock at V cro Beach, Fla., 19.W-47 

ITU!~ \' I FIII\'or' I j .\5;:or· i ! I ! I Sarnpl,'s 
, I • W , 'Ille" I - belal\' or 

We!clJi,. Hind Flesh I Flesh jJe; i JII!CC ' TOlnl: "rid '.\cth'o i Total 1Total I Soll,tis'l abo\'ol'lcklng ll~rlod d~r J I. color 1'1' color": condition I' I gl~~or 1 rr\~r I Arbitrary I ~u. ! ash' : T~r, ,acidity', soUds" acid' ~~t~ I sol!!ls­'I 
j I rruit I I st8ndard I' lIle~IC8I, , mIll.' I t 1 8Cld ,___ , ___i , . ruttIlg i___!litO" 1___1___1_______ mtlo Ul 

t'!l 
, • j , ! • " r >Gm. ! MI. I Pd. I I Pd. i MU. i pH j Pd. • Pd. I en 

o.ct: 1-5 ...................... 7~ I (' YO 1Coarse... ••••• W . 51, V Bcld••__.... ao! O,33! O,2~~. ~~ I 8.~2 2..10 ! . .'9 lIdo\\,. o 

;\;0\.1-5,..................... &; E 0 j••.•• do...... __ • 60 61 Acld.......... 55 .31, .4.. 3,23! 9.81 1..l6 ,.261 Do. Z 

No,'. 15....................... 116 0 0 .. Good.......... 56\ 58 , P t8rt"........ 7Il I .33 I .3S 1 3.43 t 10.12 .97 10.4:1 Abo\·e. 

Dec. 1-5 ..................... « 127 H () I ..... do......... 51 53;PtarttoS.... 871 .32) .37' 3.64! 10.83 .78 13.88 Do. ~ 

JulI.I-5....................... ! 125 }C 0; ...do........ 56 liS .. do.. .... 90 .39 .34 3.92. 1I.47 .62 18.50 Do. 

x·ch.I-5.......•........•....··l J.lzjl'+ 0 (P), good...... 491 50 , Insipid........ 71 I........! .281 4.021 12. 10 . '~212:j. 27 Do. 


I r:nch figure or d~scription"represents a In01l11 of 25 detcrtnillD.tiOTls for 1 season. ~ 
1 S['~ U. S. J)cpllrt:1JCnL or AgricultufU color chllrt (pI. I). o 
3 YO, y(\lIoW' orange; 0, Orl\ngl'; (PJ, puny; v, VlIO"; P, pleasantly; 8, s\n~eL t'!l 
• Euch figure represents u lucun or duplicate determinations on cornnoslted samples. IJl 

.... 
ZTABl.e 33.-Seasonal changes in 1Jhysical characters awl chemical constituents of talluerines on sour orange rootstock at Rockledge, Fla., 1946-47 . ,. . >%j 
t". I Fla"or 3 Ascor. Sall1ples o 
::::JSolids­ belo\!' or ....Weight/ Rind IFlesh ,- J'I~~I:r)() Juico . biCUCid/ Ac~h'e ITotul !Totall'lcking period IIcld ahove. I::)p~r color I , colo~ I' }o le,h condition I, gill. of I J\~r 'Nulllcr. per aCId· solids' acid' 

frlllt I fruit I fTlllt J Arbltr~ry sland' l ienl rat. Illllli; .Ity' ratio sollds·n~ld > 
ard I iug liter mUo 

----I ---;--·-1---1---1---1---­
0111. MI. Pet. Mg. pJI I Pet. ~ oOct. 1-5 .............._............. M 13 01' Pd.
('oarse.......... 52 54 V ucid .......... 27 0.28 2.73 9.23 3.21 2.88 Bcloll'. 
 t'.lNO\·.1-5........................... 69 E 0 .....do........... 58 60 Acid... _........ 52 ,:!6 3.0{ 9.67 1.73 5.59 Do• 
 ::::JNOv.15..............__....._...... 93 E 0 Oood............ 56 58 1'larL.......... 72 .34 3.26 9.07 1.13 8.82 Above. 


Dec. 1-5.........___............... 111 0 0 .....do...... __... 54 55 l' tart to S ....... 86 .32 3.67 10.63 .69 15.41 Do. -Z 

JIlIl.I-5•• _....................._._. 114 K 0 (1'), goad .." ••, 55 57 .....do ........... 87 .28 3.91 11.27/ .55 20.49 Do• t'.l 

·Fcb.1-5...............~........... 116 L+ 0 .....do........... 52 55 btslpid._.._ .... 82 .23 3.98 12.A6 .54 23.07 Do. Ul 


I Each fh!urc or description represents a lucan 0(25 determinations (or 1 season. 
, See U. S. Depnrtlllent or Agriculture color churt (pl. 1) • 
• OY, orungc yello\\"; 0, orllnge; (Pl, pulTy; V, ycry; 1'. plensantly; S, sweet. 

, Each figure rl'presclI!S U IUcnn of duplicate determinations on cOlllpositcd samples. 


C1l 
C1l 



• • 

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

• 

TAnLE 3·i.-Seasonal changes in physical chaf(lcters lind chemical COllslitllf.'1lts ofl(lngerines on sour ortlnge rootstock at Brooksville, f'[a.,1946-47 ~ 

I I I FIll\'or' !Ascor· I Sumples >-3. I 
Weight . '. Juke Juice : bieacld ACliYO'. Solids- bdowor l".l 

Picking perIod p,'r RlIld I. F I~.h ; Flesh condit lou J.t Ilt~r 100 I' pcr I ' ! prr Iacid· I T'!tnl T~tal ncid nho\'o o 
fruit I colQr I 'j color 11 I lUll Of ICmill Arbitrary stIUld·INum~r•. mlll!- itl" Isohds' BCld' rntIo 50lid~·ucld t:l1zCrult ard [~I rut· liter' ratio 

Illg I .....
1---:------- : .---.---,---,--- o 

G/II. . I MI. Pd. :JIg. pli Pel. Pd. 
> 
t< 

Oct. 1 ·5 .• _00 •••••••• _ ... __..___ •••• flS o 1 0 ',Coarse, ••••••_.. li3 55 Vacid ....__ ._ •• 2tj 0.36 2.05 S.SS 3.33 2.r.o BeJOI\". 
NO\'.J--5., ..... __ .........________• 101 61 Acill. __ ..._., .. 56 .41 3.11 O.H 1.51 6.27 Do. b:1E 0 1... ,.dO......-.... , 59 
~O\·. 15... _........__..____.._____ _ 
 109 F 0 Good ....... ___.. 5G 58 J' tnrt........... 73 .39 3.23 10.07 1.22 8.25 Abo\·o. Cl

Dec. 1-,5", •. __..___• __.._________ _ K 0 __ . ,.do.. ___ •• ____ 52128 54 P turt to S ..__ __ 87 .37 3.51 10.93 .80 12.28 Do. t'" 
Jim. 1-5.. __....._____....__...._.._ 119 1.+ 0 (1'), goo<1. __..... 55 5S .....do.... __ ••• __ 92 3.55 12. n .89 14.35 Do. t<

.41 /.Feb. 1-5 • _. __ •••______ ....._....... 123 1.+ 0 ._.._do........... 48 50 •. " .do.......... . 87 .32 3.65 14.17 .88 16.10 Do. l".l 

8 

I 52I Each fi~urc or description rcpn's(lnts tl mean oC 25 dN~r11l1natlol1S Cor I season. 

'Sec U. S. I)cp'lrtm,'llt oC Agriculture color chart (pl. Il. <:> 

l YO, yt.. lJow orunge; 0, orang('; (P), puny~ y. \'er~~; P, pl('asanlly~ S. SW~{·t. 00 
'£lIch figure represents n meall oC dUpUC:lte, dcienlJinations on cornposited samples. 00 

Fhl\'or'I I IIUk"l Juloo A=. I.-\e~l\'o 'I'otlll 'I'otal I I ,""",w.h,'lolI' or hie IIcid Solids-Weightl .Picking period I P<J' RlIld. Flesh Flesh condition" p('r J(XI per fll', lICld· III . • 'II , acid IIUO\·,lCruit I color" color" gill, of fruit' Arhltrary stand·INurn"r. milil. ity. 50' S ae, ratio sollds.acld 
CrUlL 1.1 ord 1C<!lwt· liter' rutloIllg 

Om. •Ul. Pel . ]I[g. pI[ Pd. Pet.Oct. 1-5...__ ...__...__• __..________ Coarso..________ V ucld ..____••_.88 0 0 55 57 39 0.40 2.80 8.87 2.03 4.37 Below'. 
~o,·. 1-5._ ... * ____________________ .. _..- 114 E 0 Good .._____...._ 55 57 'J'lIrt.. _.....,_._ G3 .38 3.17 10.75 1.41 7.62 Abo\'c. 
1'\0\'. 15_., .• __ ....__ •______..__ ._... 119 I 0 ..__ .do.._._____•• 55 57 P t.nrt.... _____ .... __ 75 .39 3.20 11.30 1.28 S.s., Do . Dec. 1-5........____..__...________ 
 132 L 0 __.._do .._........ 55 57 P tart to S ______ S4. .41 3.32 11.50 1.09 10.55 Do.
Jun. 1-5....._____...._..______• __.. ...._do...._______ __ __ .do.___..._...134 L 0 51 53 92 .36 3.58 12.6.'l .91 13.88 ' Do.l'eu. 1-5.•••__ ...._____________..._ __ ___00....._..___ •.___ do_____....._135 L 0 51 54 91 .33 3.74 13. SO .SO 17.25 Do.}.[ur. 1-5.• ___ .._.... ________• __..__ _____do.___......_115 L 0 (Pl, good.....__• 49 52 88 .20 3.93 14.72 .70 21.03 Do.Apr. 1-5. _________ •___..._.___...__ (P), dry •___..___ ___..do.._________93 L 0 47 50 83 .16 4.07 16.03 .00 U.29 Do. 

I Elich figur~ or description represents II meun oC 25 dC!crI1litl.~tiolls for 1 season. 

: See U. S. Departmellt oC Agricultuf(' color chart (pI. I). . 

J 0, Orllllg(!; (P), JlutT)....; \.., \"cry; p. Jllt.las:lntly~ St SWt.'l't. 
• Each figure repreS('1I1s a llIe:m oC duplicate deterlllinations on composited samples. 



• • 
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TABLE 36.-Seasonal changes in physical characters and chemical cons/i/l/ellis oj tangcrilles 011 sour orange rootstock at Brooksville, Fin., 1945-46 

• 

PickIng period 

-----------1 
O~t. 1-5••••••__.................... 

1'0\'.1-5..............._........... 

1'0\'. 15 .................._........ . 

Dec. 1'5.......................... 

Jun. 1-5........................... 


~ ~ 

I I Fla\,or' ! ASCO~· . I I I Samples 
. JuIce • Juice .:blc6Cld, Ac~l\"e, Total I TotalI I I I S~~~s, I ~~:-.~rWC!gJJtIRind \. Flesh : Flesh t:Ouditlon ll, fl<!r100;! per I . . INumer.~ I':"ifi I ~g.d; 1soHds' t acid' 

ratio ! sollds-ncidr I", r I color 11IL'Olor III Igr'lli: 01 \' fruit I IArbltrury staud'l I' InuI ilealrulL rull nTd t'ng' teT ratio 
(Jl 

. ~;-l~I--I--I--I---- ~1--,-- ---- i Mg. ;;.­
0111. :MI. Pd. pH f>el; Pet. (Jl 

91 ]) YO Coarse.......... 52 53 Acid ............ 40 0.40 2. 89 8. i3 1.85 4. ;2 ' .Belo,v. 

lOS. E o •...•do •••• __• __.. 5; 49 1'tart........... 71 .40 3.20 n.M 1.12 8.48 Abo\'c. 

119 K o Good ........... 5G SS }' tart to 5 ...... S6 .41 3,41 11.30 •00 11. i7 JJo • 

1:1.1 L o ••..do........... 55 57 •.•..do.......... . 92 .40 3.59 11.32 •75 15.09 Do• ~ 

131) L+ o (1'), good ....._•• 50 S2 .....do........... 93 .36 3.82 11.89 .60 19_82 1 1)0. 


___l__ _l___~_____~__2__~~____~____~_ _L__~__~___~_~'~--- g 
I :Encb tlJnlrc or (\('script 1011 r~l'rcsellto; n meal! of 25 (\etermiMtiol\s for I 5=01\. >~ 

• 5"0 t:. S. ])ep3rttrl,>11t of "H:Tklll[l1r~ eoJor chan (pl. J), Z 
• YO, Yl'liow ()rnng~: 0, orange: (Pl, pUiTy: l', p!('t.s'i1\t1y: S. SW"N. o 

~• Enoh JIgurc represel\ts II meall of dllpliC:ttc detcrmilltitiolls on cOlllposltcd SllIllIl\CS. 
(Jl 

52 
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'l'AIIl.t: 37.- Seasollal ('Jtll1Igl'S 171 physical rJwrlu:/ers lIml chemiclil constiluellts of tangerines all Cleo}lutTa root$lork a/ lVilldermere, Fla., 11)43-47 CH 
00 

' Hiu(il'olor" Fl~sll t'Olor 11 Flesh condition 11 1 I }·Ju\·or.~'___-r-___ 

Q. I I I .., 
\ !Ju~t'll' ; 1943-14 1Il!H5 

t':l 

W"'ght· !\?JJuiCl.'l!_____ ·-,.--1---..,.-- '1'---:- ­rl('klug lH.)l" . llfr ! ~ period fruit I 104:\, HH4- 104;" 194.,6. lOla· 1914- 1945- 19.;rr' 1943~ 19H- 1945- 19~6-! g~;. :fruit t ' Arbi. lSu.; Arbl. Nu· Arbl. N~. Arbl.; 
I 

N~• ... 
Q

41 45! 46 4, 44 45 40 ,. J H 45 46 41 Irrultt: tmrv Imer" tmry mer· lrarv mer· tmry jlllH' ;.­'j I' II stand· leal; stund· leal stfiud· ical stand· IC!lI r" ~ ~l~ ~ ~ ~ ~ ~ 
I lug lUg ing lltlgI I I II I Cl:::-,-- --,--1-- --[--/--,-- --------1---1----;;.-;;----1-- - --j-- ---l~- r 

to 

r"Ort.l·!; 75 I (' J) IJ) (' IYO 0; YO YO IHlCI'y.... Conrse•• CoarSC .. ! coarse.) 54 I 511 \'ucid I 27, Add.. 4:1 \'"c!d f 3(\ Y"clli. 31 t':
1\'<)\'. 1 fj lOa.1) J, j D ('! 0 O. YO 0 ('oarSl.'•• f. do 'do l.. do.. [.0 I 58' 'rurt.. OO! '1'un.. r.1 'J'urt.; fill '1"lrL, 62 .." 
Nov. 16 JJ3 J I 0 lO. E 0 1 0 o. .. "1 Oood •..o'. Good •. '1. Good... W I 58. 1°·· ..........f P turt' l 75 P IMt; 82 P turt; 77 ... 

, '" "j I. toS'1 I Z 
])c~. l~5. 118 ,K K I J I 0 0 j 0 O. 000\1..... do.... ).•.do. ° ° • , ...do... • 54 I 5U 1'tnrt 83 P turt I 55 ...dO 89 P tnrt, ss 

: j I : I I ! to S. to S. ; to S. I ~ 

JUIl. )·5 133 :.... I. I L+ i. I. 0 0 0 ..........." do.. . (P),goOd, (P).good 52 I 53 ,................do .. ; 9() Insipid' 81 •••do .• \ 93 w 

1'\'11. )'5. .... )27 " I, 1 0 '..... ' 0 ,.......... t (I'J.good .............do.... \l W, 1 w
..... /L+ 52 L., ..............dO..1 811 ••··.···1\........dO"j \lO 

Mar. \·5.... IOU L 1.. 0.+...........I. ....;...............). do ... j .......... I........../ 47! 49 :............. Insipid, 72 !.......................... 

Apr.I-5.... 07 L \... ,.... .. ..... I.....!............... , (P),dry.lo ................... , 40· 42 l.......· ...··I.. ·dO .: 61 1........1............-j-., .. 
 ~ 
---.~---.=;~====~==~======~====~~========~====~~=======-~===r==========~==~~~--~-=--~-=-=----, 

V1I .\St~rllifIl~~:~I. per Acth'e ficldlty' 'l'otn) solids • '1'owl II cld • Sollds·llcid mtiD SUlllpl~ brlo\\' or nbo\'O sollds·neitl mt.Jo 
~ 
t':l ro];;,~'~~'J ·)!J.13~;I~~:~;~5.lj)9~ ;~;~;I_II04I;.fJ9l6. 1!J.1:!'I~IHI'1 HH5'JH1I6' 1;3-':-~~;:-~8r.1-9-1!i-~ ~~-11914-llU15) 194t!- 1943-14 1194H;f~~~~T~::-; ~ 

41 L~j~!,~~1~i~I..:.._4_j_~~...::..~~~_:....~_'...::..'~1...::..____,____1 ' l ) o 
':::J

.1[y.•l'\fg.' :Jly. '.lIg. I'll I I'll IplI I1 pI/ Pel. Pet. Pet. IPel. Pet. Pel. Pr!. Pel. ', ·I I I •I I ij 
Orl.l-5 .... Il.~'9 \0.~'9 0.3:! o.;n i2.f>S ,:UO 2.!lQ 2.!H 8.m S.18 S.1l:1 9.18 :1.59 l.42 1.87 1.98 2.:1815.76 j 4.6\ 4.64 Belo\\' .. D~IOII""I Bclo\\·... Brio\\', ;.­
NO\', hi.....32!.28, .3:1;.35 12.98 3.49 3.28 3,25 10.12 9.30 \1.00 10.17 l.IlS .95 1.11 1.1816.0219.79' 8.11 8.G21 ...uo....i Abo\'c • Ah{)\'c .• , Abo\·c. o 
NO\·.15 ...... "1 .2tl j .3:1 ' .as, .... '3.5) ,:l.5G J3,33 •••••. 9.92 ,10.10 ,10.47 ••••••• 87 .82 1 .W ;...... 11.40 12.32 10.58 : ..........,...<10.. ",••dO.. 'j' Do. ::::1 
ll",·, )·5 .... ,33 ,28, .33 .:l713.27 :Ui:1 :1.72 3.ti;J·1I.25 10.25 10.S7 n.aa 1.07 .7S .70/.7410.51 .1;J.H ·10.m 15.31 Aho\·!!.·•••do........ ull..... ))0. 

Jnll.1-~ .... f ...... 251.25 1.:151..... 'a.8:1 4.10 :3 .•9/...... :1I.34 ,11.34 12.li ....... 67 .44 .6.1'...... IQ.9:1 .25.77 19.32 ..........:••• dO....+..dO..... Do. b 

Fell. 1-5 ........·.221••••• l.30 ••••• 3.llal.....13.80 ...... 1~.171...... '13.11 ....... 61 ....... 641...... :10.95:•••••• 20.48 1.............<10............... Do. c:: 

1IInr.I-5.........1.15 .....!.......... 4.17 .....\........... 13.01 ......J...... ...... .55 r ........... !...... ,:;:.!.65 ,...... ,......:.............dO.....!...___.... t: 

Apr. 1-5 ....,...... 11 \.....( ......... 4'aa I..........1'.....,11.97 ......+..... ...... 2
.43 .............. '.......1.84 ...........................do............... 


:::: 
I Enrh figure rrpreSl'nts n mcnu of 100 dcterminutIons ror 4 seasolls . t.".l 
• 'Eadl drscrlptioll Tl'prcsellts 3 mejlll 01!!5 det('rlllinutlons ror 1 season. 

I Sel' U. S. Drpartmcllt or Agriculture color churt (pI. I) . 

• YO, yt'llow Orang(l; 0, onU1g~; (P), pufTy; V, vcry; P, pleasantly; St sweet. 
• l<:llch figun' rrpn'5('llts IIltleull or duplimte. detenllinuUolls Oll composited sulllples. 

• 


http:3.ti;J�1I.25
http:1.1816.0219.79
http:2.:1815.76
http:P),dry.lo


• • • 
TAlll.£ 38.-Scasonal dW1/yes hll/hysical characters. ami chemical constituellts (>1 larlgerinl;'s 01! Cleopatra Toois/.ock 01 Dade Cl'ty, Fla., 1948-44, 

1944-45, lind 1946-1,7 
------~--------~~-------------~-------

}'Ia\"or'I lUn'l color 11 Fl~~h color I 'I l'l~sh 001\,11110\1 t , I. ; \_______-,-_______________ 
I I I IJuice' 1\}.!3-H 1\}'!~'45 I\}.!G-I7 


l'icklug !W~fght I i YM ,Juice '---------------_, rfl 

Jerlod i I~r , 1 . • " ~ ~lIl. ; IX:~ ~ i .: T T ~ 


I !. frull f I' 19~3- WH- Ilf1!"', IlH3- 19H- 194ft"': 1913-14 WH-I5 1946-17 i I:or ; frUit I:. • ' ~~:. ,I. • I NU-.. N. U'. >­

H ; 45 41! H 45 4. 	 ; fruil' , I Arbllrnry ,m~n : Arb.lmn· i m~rl .~thftra,,' merl rfl 

l	 qi I 	 ! ! ! standard r"tl• 1 standard ;::~. staudard I::;. ~I I , 	 I! ing I lng ing >­
t' 

'J' 	 n----·.-al-n.-·---l---!---l-!·~- I .\1/' !-}-'et-.I I 	 --
Oct. I-a...... ; 72 (' 'I (' (" YO I 0 ' ....0 COflrro , nic~l·•••", CP,I~... 55 i 57 J V acid...... 2! .-\.cJ<1. __ ••••• 42 \- .Ield...... 33 
NO\-.1-5•.•• j lU2 E. ER I YO 0 I' () do...: coan:e••••!...do. ..... 571 59: Acid........ 53 , ·I·art........ 67 Acid "...... :;0 

NOY.15.•.•• 111 .... J () ' .......10 () .... Good...... Good..... 57 59l".• """"''''II'llIrt .. " •• i7 l'lart...... 78 Z 

Dec. 1:5 ... , 1~2 ]. I: ]( I 0 ' 0 O()od .•••.•<10 ......... <10 ..... 53 i ~ I P tart w S.. 8-3 , J' ltirt to S.. .s~ i P tllrl to S.. 93 o
I 0 	

E 

Jan.! 5....... 1.5 L l K 1.+ 0 0 0 ,,,do ........dO .........tIo...... M I hi .....do....... \}.! ... , .. do .••••• 9. ,.••••.<10....... 00 l"f 

Feb.I-S "''', 1:10 ].+, K L+ 

j 

i 0 0 0 .. do...... __ .<10 ...... \... dO".... 55 571 .....do....... 951.,...<10. "'" 95, .....do....... 93 if, 


1-lnr.I-S••••. ' 120. L+! J () 0 ..... f. do.... (1'1, good. .•••••••••• 52 55 ;..... <10....... 97 ' .....do. -.... 93 ' .............·C.-··•• ...,

.-\.PI:.1-5 .....1 12SI'U+' K 0 O/.......do..... ,... tIo.................. 51i 1'>I/..... dO....... 92' ___ tIO ...... 00;............. ;••••••• 
 Z 

I-:j 

II 'I'~lal AS<.'Qrblc nrid per I Acth' ·lIltv. I 'I' tnl sol! IS' I 'I'otnl acid' I SoU Is·add mtio I /iflmpl,'s hdow or fihMc salids·ndll bash' milllllll'r' • e fie \ ~ 0 I 	 I. mUo 
~l'lrkillg ncr[od '---	 ---~~j----;----....,.---- ... 
t:'i >94HS~19~3-HII19H-I5:~;I!Ha..I4:~.~:lp~:H1;~;~;!9~3-!~:~I~,~.~;~l 19H-I5 j 1I)1tH7 >­11>13-14 

~. Pct~ I"\J~. ,MV;, .lIv; ~11 ?,11 ?,11 Pet. IP"!·i pet; ~tf~ Pet;, !;<!..! J J , . I . ~ 
K O.Ct.I·"............ 0.11 0.3S I 0.4. 0.33 .. 59 •. IH .. 69 8.81 0.31 8.93 3..11 2,0. ..II 2.6'1,. 4.6.! 3.JO Dtlo" ••__ • DeloW••••.. 13".10"'·. Z 

~ 1'0\·.1·5............ .35 .46 .42 .41 2.80 3.30 3.IS 10.33 IO.SO 10.22 2.03 l.lS 1.30 5.09! 0.39 7.SO .••do....... Abo~(l.... i .-\.bo,·c. o
1 ~ No\·.I~ '''''''''''' .24 i ....... .41 .39 ..... __ 3.25 3.26 ....... 1I.35! 10.97 ....... 1.16 1.051....... .. 9.78.10.45 ,........... I...do...... : Do. I,2j 

~ Dec.l·5 .•••••__••• .26; .40 .39 .38 3.09 3.33 3.63 1l.BO 1I.~5 11.93 1.38 1.07 .82 j 8.62 10. iO ( U.55 AbOW•••• ,...<Io..... ,.< Do. ~1 	 1~ J!Ilt,I-5.......__ ••• ,28 1 .46 '. .42 .34 1 3.2~ 3.54. 3.71 12.00 12.72113.27 1.20 .Ii'l .75110.75 ! 13.8.1 i 17.69 .••do..........do.......: Do. 

i F"b.I-5 ........... ' .32! .43 1 .41 .28.3.34 3.69 3.7814.73 13.SO J4.11 1.\11 .85 .68114.58;J6,21;20.75 •••do..........do....... : Do. Z 

co ~lar.I-5 ............ !.41 .35 .27 ;......,; 3.50 I 3.87 ""'" 15.10 13.67 ....... .S.1 .67 ••.••. 18.19 20.40 • ...... .I ... do...........do .. 

C/l 

~ 

~ APr.I-5........... ,! .3S .29 i .20 !.......: 3.57 I 3.93 ;.......115.14 14.SS ....... .71 .62 :....... 21.32 2~.OO,,,,,,,", ••do.· .....l· ..do .. 

:: 	 • EIlCh figure r~JlreSl!nts a menn ofi5 determinations (or 3 seasons. 
, Ench description represenls u m('Un of 25 determinations for 1 roason. 
, See U. S. Depnrtment of AgricultUre color chart (pI. 1). 
'~O, yellow orange; O. orunge; (I'), putTy; V. "cry; P, pleasantly; S, swc-et. 
• Each figUle represents u menu of duplicnte det~rlllinnlions on cOlllpositcd samples. c." 

~ 

http:3.7814.73
http:12.72113.27
http:9.78.10.45



