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2 'l'HCHNLC'AL BrLr,};'I'fN 1072. L :,\, Dl':I'T. OF AORH'l'IJI'UlU: 

INTRODUCTION 

The Temple orange (probably Tangol' llybrid, Citl'us l'l'liculala X C. • 
sinenl>is) (12,13) 3 is Ont" of the most H.ttrac:tin' fruits in the citrus group. 
Its beauty in depth of color is seldom equaled. The fruit hus a notably 
fine eating qualit.y, is excrptionally juicy, and is easy to peel. In addi­
tion, it contains aromatic: constituents th~tt impttrt to flesh and juice n 
unique and unusually desirable bouquet, spicy and rich. Introduced 
to Florida reportedly from Jamaica, the variety has been propagated 
('onunercially in the State since 1917. Within the 23 year::; 1928-50 some 
9iO,652 Temple orange trees-enough for planting about 15,000 ncres­
were repmted to the Florida State Plant Board nursery inspector a~ 
having been moved from Florida nurseriei:l to Florida destinations. 4 

Production of tll€' fruit in the 1950-51 season was t'Htimatt'c1 (1J) at about 
000,000 pt)'t'ked J :3, 5-bushel boxes. 

The variety'::; pos:;ible origin [tIle! horticultural history have been 
di:;cussed by Robinson (9). 'Webber, in a 1943 publication (13), stated 
that in gemmtl tile Temple ornnge "iti less fro:;t-resistant than the tangerine 
and is perhaps to be ('onsidf'red as Hlightly more tender than the sweet 
orange," and that the YMil~: could not bE' reeornnH'ndeci for commercial 
planting ill any sec·tion of UK t.:nited Slat!'H othE'1' than Florida, but W1\~ 
worthy of (:areful tl'i,tl t'isewherE'. 

Temple oranges lULVl' be€'n grown chiefly on rough lemon (Citrus 
limon) ttnd sour ornngE' ((" a.tt)'(!ntium) rootsto('ks. BeCtLUSe of the poor 
quality of f::-uil p;rown on young rough lemon trees and the susceptibility 
of sour orange to thE' yiru8 di:;ea:;e tristeza, these two kinds of rootstock 
are losing favor. In reeent yea.r:; there has been no large-scale planting of 
Temples on rough lemon trees. :Most Temples planted since 1945 • 
have been on rootstocks of C'leoptttra tangerine (C. 'retictilata, referred to 
hereafter as Cleopatra) ,tnd sweet omnge (C. sinc'Ils:i;,;). 

The Temple orn.ngc ttttaim; prime {'ondition in January or February; 
however, hn,rvesting usually begins about Dc'cember 1 and extends 
through :March. During; tht? 4 months December -l\brch marked physical 
and chcmicltl ehanges occur in the fruit. The degree of ripeness of the 
fruit at the t.ime of harvest is the ..lOst important of the factors deter­
mining eating quality. Oranges, like grujwfruit, do not improve ill 
pttlatability after harvel'll. They contain practically no starch; do not 
undergo marked changes in eomposition after being picked from tht? 
tree, as do apples, pears, or bananas; and owe tht?ir sweetness to naturuJ 
sugars contained when they 1tre picked. It ('an rendiiy be und~rstood 
t,hat. t,hey should not be harvested until they Me ripe. Eating quality is 
undoubtedly affeeted by faetor;; other than ripenesR, :;lwh as rainfall, 
sun:;hine, !owil, fertilizer, ('ultivll,tion, pruning, spraying, and dmiting, but 
it has noL bElen determined in what way or to what exten~. 

Data on quantiti€'s of total add, ascorhic acid, and totul SQHds pw' 
orange, showing tIl(> It<:tual physiological lrendt; ttt various f't!tges, have 
commercial value to tlw growers :md also to operil.tors of Cf~l1neries and 
concentra.te plants, who rw,tumlly ucsil'e to pl'oef'HS the fruit itt the 
stage of grcate:;t juiC"inc;;H ancl greatest food "alue. 

:I. Hll\i~' JlUll\bcl'!:\ ill plm'nlhl"w~ I'cfl!t' to Litpmtur!' Citcd, p. 28. 
4 Acknow!t.dgme'lt is uup H. U. Handtml, hcml of tilt' Di'plutmcnt of Agril'ultul'lli 

Et:QlIomic5, Florida Agricultuntl EX[lI"'illll'lIt HtutiOll, 1'01' til!' illfonnution giv('11 ll('l't'e 
,)(I numb!·r of t,.('(·~ l'£'pUrlNI, 
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;;BAHOXAL (,HANG1~::; IN :FLORIDA 'l'J<;MPLB ORANGE::; 

'. The purpose of the investig~ttion reporled here WIlS to study the 
physical and chemical changes th:tt oecm in thE:' Temple orange during its 
ripening period and to obtain data on \\'hieh to baKE' u practic!L! standard 
for determining the qut\,lity of the fruit, Tlw work was parried out 
similarly Lo work, nlready reporte<:, on 11 varieties of orange (7), grape­
fruit (5), ~1nd Lnngerine (6), in which palatability ratings were definiLely 
ussoeinted with the chemical ('omposition of the fruit. A practical 
method \\'ns devised by which fruit Hmt will meet commmer approval 
can be identified on the basis of chemieul analyseH of rE'fn'eHentatiV(>
samples. 

Although ripening of fl'Uit is eOllullonly referred to as 11 process that 
follows nw,tming, the t\\'o processes are referred to in this report as taking 
phu'{' a.t the sallle timf', ,\('('orcling to the rel:ltllt~ of tm;t(' t{'sts made in 
til(> study, ",hen T('llltM oranges are lllatUf(> (han:, attained their /!:reu,tesL 
weight and volulHe of juil'e) they aI'(' also ripe (11<11((' utULined their 
great~·st p,LliltalJility), The yarious stage~ iIl ck\'('lopment art' desig­
nated in this report as immatuJ'(i, 01' llO! ripE:'; matun', 01' ripe; and post­
matul't', OJ' overripe, TIlE' stage of rippnps~ ~I( ",hid) tht' fruit J'padH':-: 
opt imum tastc' is deHigllu,ted as primt'. 

EXPERHvfENTAL CONDl'l'IO:'-;"S A\'D \IETH()])~ 

PLOTS A'iD ~AMPLE~ 

• 
The 21 grovel{ wied for fruit sampling Wt'n' sek'{'[pd as typical of the 

l'ummer('ial Temple plailtings in Florida. They \\'('n' 10(,Rted :in the ridgl' 
lLnd central distriets on soils rehttively low in Ol'/!:tmic matter, u,nd in thE' 
ea::;t COlL.';t and centml districts on tloils relatiyely high in organic' matter. 
The rootstocks on the plots were rough lemon in 8 diP'qrent groves, sour 
orange ill 10, ('ll'opatra in 2, and sweet orange in I. In each of the 3 
districts till> plots had Temples on both rough lemon and Hour orange 
l'Oot'ltocks. The sample groves mnged in age fmln ;) to 26 yeat'S; most of 
them were mat-me. They included 4- dating back to ]917·,21, of \\'11ic11 
3 had rough lemOll and 1 lUld sour orang!" rootsloek. The locationil of 
Lhe plots, their soil typeil 5 lLnd kindt> of root:;tock, the ages of the trees, 
:1nd the ileasom; of investigation are giVPll in lahlE' 1, Thf' t>oiJ types are 
deileribed as follows: 

LAKELAND t:)AND. -Lakelttnd SlUlU I;:; ehantt'tel'izec\ bv 4- to {l inches or 
[t gray ,;und underlain by yellow >:ianel, which paSHe::; int~) ::;andy day beds 
lll:Jt1ally within ~ feet of the Hurfttt·p. This soil il::i exceptionally well 
drained and it> subjeet to (>xeessiw leltt'hinA b€'('nuse of it» low content 
of clay and orgunic mat tel', The Lakeland seriefi is one of the Inajor ::ioil 
types in Florida and is tlw one rno»t extensively planted to citrus. 

LAKELAND FIXE SAND.·,·Lakeland fine sttnci, otherwise similar to 
Lakeland sand, i8 more thall half fiue plw; wry fine sand. This Hoil is 
usually considered a littl{' more p!'oductive than the Lakeland sand. 

BLA.N'l'ON FINE SAl'iD. - Blanton fine sand il-; elmlcly related to Lhe 
Lakeland fine sand, diffel'iIlg froUl it mainly in the ;ubsoil, which is 
};lightly mottled pale-yellow to yellowish-gray fine sand uuderlain at 5 
feet 01' .lower by sanely clay bed;;. ThiH soil is not >it) t'x('cssively drained 
as the Lakeland fin€' l:lItnd, 

'. 5Infoflnution 011 soil iypel:l \\'UH fUl'uiHiwd b~ .\1/lltlww Drulidotl', ~(Jil lenhnol(Jgil;t,
Bureau of Plant Industry, Hoil~, and Agl'icullul'lll Enginr't'I'ing. 



• • 

---

• 

"'" 
TABLE 1.-Localioll and description of study plots 7:1/ Plorida, commercial planti?lgs of Tem1Jle orange. and dates of stwl]} of each plot 

.~------- .--.-...•~.-------- 8 
SeUSOll or t::J nKind of roo\stDck AJ!;l'10f Locution District Huillype 2 sensons of study c:: 

and plot number trees 
-~.- .~-,.- ..----..--- ~ 

n---·I-~·----·-"- :.­
t:"'rear., 
tDRough lemon: Blan ton fine StllJ(1 1943-44 to tH411-47. <:125 Winter HtlVl'n ' Wdge.L Lnkeland finp sane\. Do. 

!I Hi Win(lermPre. I Cell trill ~ 2 .. Lakeland sand. - Do. 
21 Lake Wales ,_. i Wdge_3. Do. . .. do". ~ 21 do .. "j. do4 1946-47, ZLttkeland fine s!lnd - .. ­_do.__ I, do5__ 24 Lakclan(\ sand .. Do. .... 

3 20 Alturas. __ • .l !il)6 . .do ! Do. §5 Winter Haven._ .• _._\_ (\0 Do.7 .doLake Alfred . . ,do.8. _ 26 
i':-!ollr orange: Orl!lndo filH~ samL .. , 1943-44 to ] 946-47. ::: 

9.. _... 22 M~norvil1c.. "l Contrnl , Do.Lakeland fine Sllnd ..... !'13 Wmdermere•..... ,. . .do._.10.. _. Do.
316 lVIerritt Island. _. _ ,I East COllst •.. .do, " t:I1L. __ ! 1943'-44 to 1945-40..do•. ;:.:10 Orlovista.. ,. ICentraL12._ I 1944-45 to 1946-47. "CBllll1t.ou fine sand,Lake Wales.. '1 Ridge.... 813._ 8 1943-44 to 1945--46.Lnkolaud sand ...320 Winter HaY£m •• __ , .• , .do...•1·1.. do •. ___ .- 1944-45 an d 1946-47. 

20 Dundee. _ . -\-_ .•do__ - ;;J15_ .. J\lanatec fine sllndy IOllm. 1946-47. 
1l Vero Beach.. .,' Eusi coast ...16. Do.Lakelund Sllnd .. :.­16 Florence Villa.. _, Ridge.17. Do. G'l 

18. __ . 13 Dundee_ .. _ ! .do .• " "".do.. ::: 
CII~I)Jlatrn: EllSt coast _.' Sl. Johns fine s[tlld ••.• 1\143-44 lo 1 H4ti-47. 219\ Merrilt lsillnd .•..19... \ Cen trnL __ •. ) Atkelllnd fine sand ... ". Do.

13 Windermen'_. _. S320. _.. . Do.do ..21. .. _. ,. 13 ... ,do .• i' .do._ c 
~weet ornnge: 

. ---~~---.-----------" - --.-~- -_. - ~ 
I A. 01 1943.
'Lakeland. Band nnd Lnkeland fine .IInd were formerly called :\orfolk. 
, ~.\pproxirilnt(l. 

http:Bllll1t.ou


5 SEASONAl, CHANGES IN FLORIDA TEMPLg ORANGJ<JS 

ORLANDO FINE SAND.-Orlandofine sand has a dark-gray surface soil 
10 to 15 inches thiok grading into a gmy fine sand, which generally 
grades into a light-gray to yellowish-gray fine sand. 

MANATEE FINE SANDY LOAM.-Under natural conditionH, Manatee 
fine sandy loam is very poorly drained. The surface 10 to 12 inches is a 
black loam tmderlain by 12 to 15 inches of a mottled-gray fine sandy clay, 
which ,rests on a hard marL This soil 'waS formerly included in the 
Parkwood series. 

ST. JOHNS FINE SAND.-St. Johns fine sand is associated with the Leon 
fine sand, from which it differs mainly in haying a black surface soil 6 or 
more inches thick. A grayish-white subsurface and an organic hardpan 
layer are present as in the Leon soil. 

The great variation in the soil types represented by the study plots 
madE' it impractical to at.tempt to determine what direct influence soil 
type may have on the quality of the Temple orange. 

All the groves sampled were in good physieal eondition and reeeived 
normal cultural, fertilizer, and spray treatments. The trees showed no 
evidence of deficiency disorders and had been produeing crops of average 
size. Each plot had 15 to 20 trees. 

• 

Samples consisting of 100 or more fruits each were picked on each plut 
at intervals of about 4 weeks from thp beginning of October, when the 
fntit was very imma.t.ure, until April, when the fruit was postma.ture. 
('are was taken to pick fruits from the regular bloom ouly; otherwiHe, 
fruits ",'ere selerted at ra.udom. Immediately l~ft,er being pieked the 
samples ,\"ere taken to t.he laboratory at Orlv,ndo, Fla., a.nd placed in 
st.orage at :16° F. They were tested as promptly thereaftpr as was feasible. 
The sampling ('ontinued through til€' fOllr seasons 1943·44 t.o 1946-47, 
a. period within whi('h (·.onsidemblr v~~riH.tion o('('urred in weath('r ('ondi­
tions, ra.rti('ularly rainfa.11. 

TASTE TESTING 

Palatability mtinp;s were f!:iven by a panet of about 40 taste tf'st.el'h 
of whom a majority were staff members of the Bureau of Plant Industry, 
Roils, and Agrieult uml Engineering and the Bureau of JiJntomology and 
Plant Quarantine sta.tioned at, Orlando, Fla. This panel of taste judges 
likewise rated tangerines (6), hut, not on da.ys when they mf,ed or:J.Dgf's. 

All fruit liampleli w(,l'r rated rt('('ording to t.br arhit.rary IiUmdarcl seal!' 
on the HC'orC' cHord I'eproc!u('rcl bf'\ow. 

SCORE CARD FOR TESTING TASn; OR FLAVOR OF TEMPLES 

ArbitnuT 
~t.!lndll.rd Tn:<tr or fl,tVOI' of fruit 

;'\~IlTI('ri('!l1 
mung mn~(' 
eorrc~po.nd!ng
to dl'R(,l'IptlOll 

IndividulIl 
lIurncrip.ILI 

rating 

V(·I'\· add 
Acid 

Tart 
Pleasantly ta.rt 

Pleasantly tILrt. 
to sweet. 

Insipid or ag('d 

Ypry ueid, raw, imnlllturp flavor 
Arid with ab!'!'n('p of rllW, inunatlll'r 

flll.vor. 
Too t.urt for ronfiunHlr approval 
~{jnim\lrn sillgr of ar!'l'ptabili1y In 

ronBurner. 
Pleasant blend of sugars Ilnd ,wid, wit.h 

vcr,\' good texture and flavor. 
'"()ry sweet, wILtery, lacking in flavor, 

low in /Jcidity. 

2o-:m 
·IO-fill 

60·-(jfl 
70-7n 

80-100 

http:rainfa.11


6 TECHNICAL 13ULLE'rm 1072, U. R. DEPT. OF AGRICULTURE 

In each test, 50 to 100 oranges were used. The fruits were halved 
crosswise, and from each half 2 wedge-shaped pieces were cut for testin~. • 
Each judge was instructed to taste Reveral pieces of fruit from a lot before . 
rating the lot. Judges did not. discuss their ratings with each other. 
Each judge individually appraised each lot of fruit and gave it a numerical 
rating, and the ratings of all judges were averaged for each lot.. Tasters 
were not rest.ricted to any numerical ran~e in rating insipid or a,gl?d 
fruit. 

(;HEMICAL ANALYSES 

From each fruit Hample, 25 fruitH were uHed for ehemical analYRis. 
Determinations for vario.ls chemical eonstituents were made on individual 
fruitR or composit.e juicE' samples. JuicE' to be test.ed was extracted with 
a preA'lSUre extractor (7) and then strained throu~h cheesecloth in order 
to remove t,he seedH and pulp. For 10 plotH, ehemical anH,lyses eontinupd 
\,I:trou~h the four seaHonS In4344 to ]946--47. About] ,.500 individual 
fruit.s and composite jui('p samples were analyzed. 

(!hemical a,nalyseH induded determinations of t,o(,al acid (as (\itrie), 

total solids (principally ;,;uga,!'H), m;corbic acid (vit~Lmin C), aet,ive acidity 

(pH), and total ash. Offieial methods (1, 2) were followed. Hydrogen­

ion concentmtionB were determined and averaged for individual Ha.mple~'i 

and the reHuHH eOllY('r\,ed to pH. 


(~oll~iderablt' attention was given \,0 evaluating physical charaet,ers, 
in order t.o det.erminC' as dmiely as pOfisible how these are eorrelated with • 
rhemieal ehara.cLers and palatability. Prriodie det.er!ninatir)ns were made 
of the weight and diamet;('l' of fruit, ('olar and thiekneRs of rind, color and 
('ondition of flesh, and VOlUllH' of juiep. 

Color of rind was dd·.ermined with l'eferel1(:(' to the eolor st.andardH 

shown in plat.e 1. :\ numerical va InC' was aHRigned to pach of the color 

Rtl1ndards, lhp ('olors of individua,l fruits wprE' mted on \.his basiR, and 

typical Golor fo" a. 2f>-fruit lot was determined by averaging. 


The ('0101' nf {,he ilrsh of ml.C'h individual fruit. was determined by 

mat:('hing the halws \\'il.h Htandnrd ('olot' charts (8) and was classified 

aeeording t.o the n(~arrHt of thp threr standa,l'd ('olors orange yellow, 

yellow orange', and orange' and \hE'n given a numerical value that had 

been aSoigned \.0 thin ('oInr, Typi!'a.l {~olor for n, samplr lot was determined 

by averaging. 


The flesh tlondition of rach Hample waR classified on the basis of {;he 
pereentage of fruits eoming under Plwh of t.hesE' four descriptions: (1) 
Rieey-textured. Flesh rii:elikp in appearn.nee, vesieles eontaining only 
small quantitilpl' of jui('e. (2) Coarse-textured. YE'sieie cell walls thick 
and eonspieu()uH, ve:-;ides llot distended with juiee'. (:3) Good-tiextured. 
VesielE' eell walls t.hin and inconspicuous, vesides fully distended with 
juiee, (4) Dry (charaetE'ristic of nvrrl'ipe fruit.). Somr vesicles dried 
out in a,ppearanee, flesh a faderl ",hit,ish ypllnw. 

STliVY (w FROZEN FRUIT 

After ~1 sewt'(;' freeze that Look piaeE' in Florida the week of February • 
6, 1947, ('ompara,tivp \l'Hts WC'I'(, madC' on frozen and unfrozen Temple 

.. 
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S1'jASONAJ.. ("HANGI;:S IN ]'JA)HJDA TJ~MPLE OHANGBH 

oranges t.o determine how the freeze had affected the fruit (4-). The 
oranges were obtained from plots that had been sampled regularly through 
the saason, in .five commerrial groves. Studies of the physical and chem­
ical condition of t.he fruit were made about 1 month and also about 2 
months after the freeze. The fruits in each sample were classified as 
unfrozen or frozen on the bu.."is of careful observation of the juiee sacs of 
t.he stem end a.nd of the eenter ('ut, a.ceording t.o usualim;pection method!';. 

REsur;rs 
VaIueH obtained by awnLgiu!l; original data for the plotH Htudied are 

presented in tables 2~·5 and 8 and in figureR. By thiR met.hod of eomput.ll,­
tion, values representing 4-year average;:; are weighted aeeording to the 
number of pIotR observed per year. Data for individua.l pIotR are pre­
sented aR an appendix, in tableR 12-32. Comparisons among kinds of 
rootsto('k on the basis of the st.udy data are offered ,,-ilh t.he rcmindpr 
that. the da.ta on Hweet orange t),nd C'1t'opMra tangerine are inadeqlwJ.e. 

i'ALAT,1 BILITY 

• 

Palatability in('rcas<'d rnJlwl' rapidly fwm (ktoher to .Jam,lary (table 
2, fig, 1). It w;lJally de('re}lHed Hlightly in fruit that remained on t.hp 
treeR beyond Fpbruary. In (ktobf'l' Ih!' fnlitH received palata.bilHy 
ratingH a\'eraglng, uP('m-ding (.0 kind of rootstoek, front 32 {·o 36. In 
December pra.et.i(,<Llly all tbe fruit, on all four rootstock,,;, met Hl(' mini­
mum Rtandard of H.eceptability; ltVf'l'age ratings for that month, by 
root.st.oek, rangpd betwct'n 77 and 81. Primr qml.tit y waH reached in 
Fc-bnlH.ry, the a,wrage nttingH in (·hat month rn.nging between !13 and 
96. For t.lw fruit pieked in ApriL, the tzwrage taRtp sroreR ranged between 
89 a.nd 91.. Durin/!: thf' !"lag0R of maturing and ripp0111g t.hat Led to prime 
('ondifion, increasr in pala.tability waR aRHoriat.ed with inerl;'(1,R08 in 
total Ho\idR, the solids-al'id ratio, and yo\ul1le of juil'E', llnd ,,-ilh de('n~ase 
in total arids (tabl!' 3, fig. I), A.R the fruil bream£' owrripe, decreaRP 
in palatabiLity "-as aH80('ia(w1 with incl'pal"p in I ntal Rolid8 beyond about 
12.5 prrcE'nt B.nd wil h ineretlsp in thE' liolidK-H,('id ratio . 

• ·\.ceording7 to Ih(' palatability l'atings the qualify of the fruit was 
...lightly influen(~ed by the kind of raotslo!'k on wbieh t.he trees wer(' 
grown. In t.hi;; re:>pcet th{' kindR of rootsioek nl,nkcd in thiR order: 
Cleopatra, I'wcpl orange, Hour orang!', rougb l<'moll. 

'roTA/. SO/,lll'> ,\NZ) TOT.\!, ·Icrn 

Percentage of lotal solid;:; Iprineipll,]]Y Hugars) by weight. increal'ied 
gradually during th{' vu,riouR ;;tag<'R of ma.t.ming [Lud ripcninp; (table :.3, 
fig. 1). In O('tober, when tlw fruit:> \\'f'rp inunat,ure, averag£' tota.l solids 
('onteut 3.('cording to kind of roots(.Ol'k ranged betwcen 8.2H and 8.91 
percent. In D~'eember, when u.wrag!' palata.bility for every kind of 
rooti;toek met tbe minimum ;~ta,ndlJ,rd of Iweepta.biIity, the soLidl'i ranged 
between 10.31 and 11.04 percenl.. In February, when prime ea.ting 
quality was reached, they ranged bet,wc('n 12.00 and 12.59 perC'pnt. After 
this timE' the solids pcr('entll.ge eontinuecl to ilH'rease, (md in the (ovNrip£') 

http:pcr('entll.ge
http:aRHoriat.ed
http:Fc-bnlH.ry
http:eomput.ll
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TABLE 2.-Seasonal changes in average pa.la.tability rating of Temple oranges 
in each of the crop years 1943-# to 1946-47, by kind of motstock 

Palatability ratin!{ 1 of fruit harvested at indicated period 
Kind of rootstock !and crop year 1-----:';..-----:-1----71--'----1----1-­

: O~t.I-5· Nov. 1-5: Dec. 1-5. Jan. 1-5 Feb. 1-5:1\,lar. 1-5 Apr. 1-5 

----·---\---;---,---:----1 1----:---- ------
Rough lemon:' 

1943-44._.: 
1944-45____ 

28 
:32 

' 
, 
i 

5:3 
5:3 

' 

I 

I 
78 , 
74 ! 

01 
89 

:
I 
I 

U;) 
\14 

• 

I 
!l:1 
no 

86 
81l 

1945-46 ____ . :H GO ' 761 89 1 (l6 HI 89 
1946-47. :\3 . 54 f 78 8!l i 91 , fl2 89 

Sour or3;nge: 
194.3-44. _ 
1\)44-45_. . 
1945-46_. 
1946--47_ 

28 
:32 
:{5 
:12 

' 5~ 
5a 
5U 
[,7 

; 

__ \' 
II H2 
7:\ 90 
75 l SI) 
81 !l2 

\17 
H4 
H5 
!l4 

I 

:
i 
' 

\)5 
90 
81l 
114 

91 
U2 
89 
91 

Cleopatra: 
194:3-44. 
1944-45_ 
1945-4(L. 
1946-47. 

2!J 
010 
:18 
:3G 

55 
57 
62 
G2 

83 
78 
78 
87 

\14\15 
!Ja 
!J4 

•I 
1 

H7 
!lO 
05 
!l(i 

I 

U6 
!)2 
HI 
!l(i ! 

!)2 
\.1:3 
88 
\It 

Sweet omn!!;p: 
194a-44. ­
1944-45. ' 
J945-'Hl.- • 
1\)·16 47 _ . 

57 
GO 
115 
liO 

80 
7!l 
76 
84 

!J4 
\):3 
88 
:-14 

!l7 
95 
9:) 
n5 

\)5 
1)2 

\)0 
!l5 

' 

. 
i 

no 
U4 

90 

fruit, picked in April it ranged brtwp.rn ]:3.03 a.nd 14.26. FruitR grown on 
Cleopatra and sour oran/l;p storks rontained grrater percE'ntagE's of total 
solids than the other;:. 

Wei~ht of tot.al solidH prr orange inercased vrry rapidly from October 
10 ,January (fig. 2). AftE'r FE'bruary it. leveled off. Thr fruits on Cleo­
patm rno\;Hto('k u.W'ragelj highest in lotal RolidH, and thOHr on swept 
orange a,W'ragrd loweR\. '1'h(' variation in weigh I of to(,al solinH aeeording 
to kind of rootstoek waH more pronounced in ripE' than in unripE' fruit. 

A gradual downward trend in pE'rCl~ntagc of acid by WE'ight charaet.erized 
the oranges as thE'Y ripE'necl (table 3, fig. 1), Total arid a(!c:ording to kind 
of rooti:ltock averaged between 2. Hi and 2.39 percent; in October, between 
1.25 and J.:38 pE'reent in De('('mber, behveen 0.85 and 1.00 percent. in 
February, and bE'lwecu 0.77 and 0.90 percent in ~\priJ. Thr fact that, 
overripe oranges eont.ained moderately high percentagE's of t,otal add 
explains their retention of high palatability. Total <J,eidity was great.er 
in fruit grown on SOllr omngemotst,ock than in other iruit. 

Weight of tot,al acid pE'r orange t.ended in gem'rat to de!'rease regula.rly 
from October to April (fig. 2). It was signifira.ntly grea.tf'T in fruit 
!l;rown on sour orangr rootstork. 

The ratio of weight of Rolidl'> to weight of aeid, areording t,o kind of 
rootst.ock, ranged between 3.68 io 1 and 3.96 to 1 in October, between 
7;9lto land 8.83 to ] in December, and between 12.59 to 1 and ]4.55 to 1 
in February (table 3, fig. 1). 1a fruit picked in April it rose as high as 
18.52 to 1. !t.averaged highest in the fruiti grown on Cleopatra root'­
stock and lowest in that grown on sour orangf'. 

, 

" 
.;~ 

.'; 

• 
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14 TOTAL SOLIDS 

13 

.... 
z 
w 
'-' a: 
w 
ll. 

12 

II 

10 

9 

I-
Z 
UJ 
'-' 
a: 
UJ 
ll. 

2.0 

1.0 

.5 
21 

18 TOTAL S.OLIDS TO TOTAL ACID 

15 

0 
i= 
e( 

a: 
12 

9 

6 

:; 
100 

90 

C> 
z 
l ­
e(
a: 
..J 
<t 
'-' 
cr: 
UJ 
~ 
::> 
z 

eo 

70 

60 

50 

40 

30 
OCT. 
1-5 

NOV. 
1-5 

DEC. 
1-5 

JAN. 
1-5 

PICKING PERIOD 

FEB. 
1-5 

MAR. 
1-5 

APR. 
1-5 

FlGURE l.-Puiutubility tfor scnle, Bec p. 5), pc'rcenlnges of solids nUll udd by weight, 
and solids-ncid weight milo o[Tf'mple omnges n.t difT('rent pirkillg ppriods, Ilccording 
to kind of f(lotstoek. (Avernges of [tIl dni.n.) 
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TABLB a.-Palatability !'atitlfl8 and chemical composition of Temple oranges harvested al criliral Urnes, by kind of rootstock -­o 
(FiRlIn'tI repre.ent BVef8RCS for all data) 

---1'-- Volume of juicePalatability Total Holid.
rating I per fruit 

.... -- r~'- --"---"r---'--~~Kind of root~t m;k 
Oct., Deo., Feb., Apr., Oct., Dec., Feb., Apr., O.t. Dec. Fcb. 
1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 

_ .._I_.~ ,_1_.., ~I__.~I_~I__._I_._I___ I_~ - -_I__ ~__ I __,.,,~· __ 

Pet. Pet. Pet. 
Rough lemon. . I :,2 MI. IMI. IMI. IMI. 10.31 12.0077 113 89 92 142 161 152 8.20 
Bour orange... .. _ 32 77 95 91 87 133 155 147 8.71l 10.IlI 12.511 
Cleopatra. .. . •.. ... 35 81 !16 III 88 138 164 148 8.91 11.04 12.37 
S...·ee.t oranll~. , ....• _ 36 80 05 91 92 134 ;54 136 8.51 10.87 12.29 

I AnfRRe of ratil4l" "h'en by about 40 tasterH wing the Bcore rard shown on p. 5. 

Total acid Solide·acid ratio >.; 

g ~ ._~.........-:. ___________~. 
__ ·1----------_·_--­
..,..-~~-

Apr. Oct. Dec. Feb. Apr. Oct. Dec. Feb. Apr. Z 
1-5 1-5 1 .. 5 1-5 1-5 1-6 1-5 1-6 1-5 () 

... 
-1- ~-,-"..- -,_._-.,..--,-----~-,---.---.---.---.--- 1>­

t' 
Pet. Pet. Pet. Pet. Pel. 

13.03 2.20 1.25 0.89 0.80 3.77 8.25 13.48 16.29 til 
13.80 2.39 1.38 1.00 .90 3.68 7.91 12.59 15.33 d 
14.26 2.35 1.25 .85 .n 3.79 8.83 14.55 18.52 t' 

1.32 .83 16.4013.61 2.15 .96 3.96 8.23 12.80 ~ .., 
Z 

~§ 
~ 

'!' 
t;j 
to: 
~ .' 
o 
>.; 
;.. 

~ 
d 

E3 
Cl 
l:O 
it 

• 
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24.0 

22.0 TOTAL SOLIDS 

20.0 

18.0 

;16.0 
c 
~14.0 

12.0 

10.0 

6.0 

6.0 
2.150 

2.25 

2.00 
en 
:I 
Cl 1.75 
a: 
c:I 

1.150 

• 1.25 

1.00 
86.0 

82.0 

78.0 

74.0 

70.0 
(II 

:I 
:66.0 
c:I

362.0 

21 58.0 

54.0 

50.0 

46.0 

42.0 
OCT. 
1-5 

--- ROUGH LEMON 
------ SOUR ORANGE 
~ CLEOPATRA 
-- SWEET ORANGE 

----------, ,., ....... 

~--...;::::.....~~.......----­
~..-::::::;;;;;;:,'"-----

TOTAL ACID 

ASC.OFtBIC ACID 

NOV. DEC. FEB. MAR. APR.1-5 1-5 i~~': 1-5 1-5 
PICKING PERIO~ 

• FIGURE 2.-Weights of total solids, total acid, and ascorbk acid per fruit in Temple 
oranges .at different pil'king periods, Ilc(lording to kind of rootstock. (Avemges
of all data.) 

1-5 



12 'rECHNlCAL BULLE'l'IN 1072, U. H D.~}P'l'. OF' AORH'UUl'UllJi: 

ASCORBIC ACID 

The Temple orange proved t.o be outstanding as a source of ascorbic •
acid (vitamin C). The conef'ntration of this "aluable vit.amin in its 
juice remnined consistently high throughout the 6-month period October­
Mar('h (t.able 4, fig. 3). In earlier studies the eoneentration of nscorbi(' 

TABLJo~ 4.-Sea.sonal change.s in avemge ascorbic acid concentmtion of 
1'emple oranges ?'n each of the crop years 1943-44 to 1946-47, by kind of 
rool.stock 

Asrorbie !leid per miJlili tt'r of j uiee of fruit 

Kind of root.~loek harvestrr\ at inciien.trd [lrriod 


and ('rojJ ~ I'lLI' 


! j) 

; Oct. h,} ~Nov.1-5 })r('. H5! Jun. 1--5· Frb.l-.V,1:lr. I-51 Apr. 1-5 
Ii, ~ I ! 

-~ -.----.~.- -~~.-~--~"~~---""~--~.---- ~---+-----~-"-- -_ ........ 
Hough lemon: Mg. Jly. jIll. ;\/ g. My. JIg. My.

H14.3-44 __ _ 0.52 0.55 0.55 O.5(j O.M 0.5-1 0.50 
H)44-45_ .5-1 .54 .1i·1 .5;{ ..JH All , .49 
1945-46. .51 .52 .5:5 

, ..'}:~ .li2 .52 .52 
H)46-47 ,48 .4H 049 .50 , .50 .50 .51 

Roul' orange: 
1943-44 .5a .55 .54 .5:i .52 .51 I .52 
1944-45. .55 .M .55 .5G ! .5:3 .53 .58 
1945-46_ ..54 .54 .5G .5-1 .5:3 .52 .54i194G-47 All .150 i ..'i1 ..'i:l . .'il ..'i2 , .i):~ 

Cleopatra: 
H)4:34-L .52 ..50 .52 .5:l . 50 .-JH , .51 • 
1944-4.5 ... .51 ..'53 i .52 .51 .-18 .48 .47 
1945-46_ .51 _52 i .52 .51 AU All .5ai 
1946-47. ..ili .'17 ,4\) All A() .50 .4n 

Hweet orange: 
IH4:.l-·H Af) All ! .50 i .'18 i A7 
1\)44-45 .. ,47 .47 ,,17 i ,48 , All 
Hl45-40 .54 .5:3 .54 ..52 " 
IH4tHl7 AO .48 .4li i An All 

.___._1__- _____ ..._,___.. _ '-___ 

acid had been found to decrease gradually during the> ripening period in 
sweet orange (7), grapefruit (5), and tangerine (6). 

Weight of ascorbie aeid per milliliter of juice varied slightly according 
to kind of rootst.ock (fig. 3). It was greatest in fruit grown on sour 
orange stoek. In t.his l'Cfipect the fruit grown on rough lemon ranked 
seeond and that grown on Cleop<ttra ranked third. Yariation among 
groves in ascorbic acid cont.ent of juiee was small. 

Weight of a:;('orbie aeid per i'ruit incrensl~d rapidly from October until 
,January or later (fig. 2), as volume of juice increa:;ed (fig. 4). Towucl 
the end of the sea:;OIl it decreased, a:; volume of juice deereased. In 
wehrht of aseorbk acid the fruit grown on rough lemon stoek ranked first, 
that grown on !:iour ()mng~' sPl'ond, and that grown on ('Ipopatra third 
(fig. 2). 

ACTlyg ACIDITY 

Active acidity, t.he measure of which is the pH value, ~raduaily de- • 
creased as t.he fruit. ripened (fig. 3). The pH value of the juie.P aeeording 
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4.00..---.1--,--1-..-1--.-1--;1--1...---..-1-.-'--;1--,1...---..-1-. 

3.75 - ACTIVE ACIDITY 
w 
33.50 c-	 __ ­
:; 	 ~~~::.::-!-. ~_ --- ROUGH LEMON -;1:3.25' ~~e:=';~.:::.4"- ----- SOUR ORANGE 

IL ~~. -0--0- CLEOPATRA 


3.00 	V - SWEET ORANGE ­
1 1 J J 1 1 I I , , I

2.75~---L--~--~----L---J---~--~--~~--~--J----L--~ 

~o::~ :~ :~ :~ 

.20~--~--~--~----~--~--~--~--~----~--~--~--~ 

OCT. NOV. DEC. JAN. FEB. MAR. APR. 
1-5 1-5 1-5 1-5 1-5 1-5 1-5 

PICKING PERIOD 

ItIGl'R8 ;{. --Pereentagf' of total ash, acf.iv!' a(\idity, llll<! weight of aseorbie aei!! pCI' 
milliliter of jui('!' in Temple orang!'s at difi'er!'llt. pu:kiug periods, according t·o 
kind of rootsto(:k. (Avcrag!'A of all data.) 

to kind of rootstock ranged between 2.87 a.nd 2.94 for fruits picked in 
Oetober. For fruit" picked in April it ranged between :3.68 and 3.75, 
signifying ('.onsiderably reduced ac.idity. 

The pH valup" of the juiee varied among grove:,; only very slightly. 
They W(!fro highps! for fruit grown on rough lemon and lowest for fruit~ 
grown on sweet omngp. roolstoek (fig. 3). 

TOTAl. ASH 

The ash nontent of the f.ruit., composed largely of mineml salts, gen­
erally increased a little ali the fruit ripened and waf; usually slightly 
higher in overripe than in ripe fruit (fig. :3). The differences were not 
pronounced, and the trends were not always eonsistent. Pel'(~ent.age of 
aHh was slightly higher ill orange" grown on rough lemon rootstock than 
in the othcr~. 

PHYSICAL F,\CTORS 

VOWMT,; MiD WEIGHT OF .JUICE 

VOIUP1C of juice increased rapidly until the fruit reached pnme con­

'. 
dition and decreaHed in fruit that was overripe (table 3, fig. 4). Milliliters 
ofjuice per fruit according to kind of rootstock ranged betwpen 87 and 92 
in Oc.tober, betw('en 154 and 164 in February, and bet,wo.en 136 and 152 
in April. Fruits grcm"ll Oll rough lemon and CleoplLtra rootstock:-; aver­
aged higher in juicinef:is than the others, 

http:bet,wo.en
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en w H0 
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--- ROUGH LEMON 

u ----- SOUR ORANGE 
0 

F 
~ CLEOPATRA 
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E 

0 

C 
300 

280 
WEIGHT PER FRUIT 

260 

240 
(/I 

•:I 
:220 
«:) 

200 

180 

160 

140L-__L-__L-__L-__~__~__~__~__~__-L__-L__-L__-J 

OCT. NOV, DEC. JAN. FEB. MAR. APR. 
1-5 1-5 1-5 1-5 1-5 1-5 1-5 

PICKING PERIOD 

FIGt:Rg 4,-Continued on opp'.site page. 

Little seasonal change was found in weight of juiee per fruit when this 
was computed as a percentage of weight of fnlit, (fig. 4) or in volume of 
juice per J00 grams of fruit. During the 6-month period between 
early October and early April these values ranged, on an average, be­
t,ween 57 and 63 percent and between 55 and 60 milliliters per 100 grams, 
respeetively. 

WEIGHT AND SIZE O~· FRUIT 

Average weight per fruit increased rapidly as the fruit approached 
maturity (table 5 and fig. 4). Average recorded weight most, frequently 
reached its maximum in February; for each rootstock it failed to do so 
until March or April in one or more of the study years. There was 
usually a downward trend after the maximum was reached. Fruits 
grown on rough lemon and Cleopatra rootstocks were slightly heavier 
than the others. 

Average diameter of fruit increased as the fruit matured and ripened. 
(table 6). On the two plots where diameters were measured, the fruits 
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100 
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PICkiNG PERIOD 

FIGURE -t.-Weight of juice as a percentage of weight of fruit, volume of juice per 
fruit, weight per fruit, and color of rind (as rated according t.o the standards shown 
in pI. I) of Temple oranges nt different picking periods, aecording to kind of root­
!ltol'k. (Averages of all datlL.l 

produced on rough lemon rootAstock grew larger in diameter than those 
produced on sour orange; diameter a verll.g~ in October and February 
were 69 and 82 millimeters for the fruit produced on Tough lemon, 65 
and 78 millimeters for the fnlit produced on sour orange. 

COLOR AND THICKNESS OF RIND 

Rind color as determined by matching the fruit with tht>standards 
"hown in plate I was fairly uniform for the fruits in t'.ach sample. The 
result,,; obtained in detormining rind color for each of thr 25 fruits in 
each Ilamplc uf.ied for chemical analysis Itnd averaging art:' fihown in 
figure 4. 

Natural degreening, associated with the ripening of the fruit, progressed 
very rapidly during the 3 months November to January (fig. 4), After 
this time there was usually a gradual increase in brightness of rind color 
until £'.ariy March; later, t.he rind color t,ended to fade slightly. Fruits 
grown on .3wect orange were a little brighter than the others. 

Thickness of rind, on the two plots where it was me8.aured, remained 
practically unchanged throughout the various stages of growth and 
ripening, averaging about 3 millimeters <table 7). 
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T,lllLE 5.-Seasonal changes in average 1vcight of Temple orangl',~ in each 
of the crop years 1943-# to 194(:-47, by kind of Tooistock 

I Avem~:-:~igh~·:~l'Uit. ~~':st:~ al indicated pc;~:l-
l\:ind of rootsloek I' 

and crop year OC:.~--51~O\:~;-51~~-:~I'Tan~I-5IFd:-~~IM~L~-1--5 Al~'--;~ 

Rough ll~::n~--I-~~alll';- ~~:L:8-' -;~~~n~ l-~;,.~-~:: G:a~:-t~~~:'I;;1 Gra~~.-: 
l!14:,\-44 
L944--45 . 

i! 143 
16a 

1.85 I 
21-1: 

221 
2·12 I 

2:H 
254 

24; \ 
281l 

270 
272 

277 
247 

1.945-46_ 
1Il46--47 _ 

oour orang!': 
1.943-·14 _ 

'I' 
I 

Hi7 
174 

I :3:~ 

202 I 

2, IG 'I 

170 

2,',2 
204 

200 

2,17 
27 I 

2:~5, 

254 1 
30~l' 

2;;7 

261 
31;{ 

244 

!I 
271 
21la 

245 
10·14-45 liia 1!ISl 227 2:181 244 2a4 24·1 
1 1l45-lli _ 
U)4047 

194a-t·L
(~leopatrn: 

15a 
tri9 

l:lI 

ItlO 
216 f 

J7G 

22·1 i 

260 II 

202 

245 
270 I 
2;30 

I 
240 
:107 

24R : 

241l 
20o! 

255 

241 
2~11 
244 

19H--15. 151i 206 228 24:3 258 257 241 
1945·~lli 
1Il41i 47 

Hwpet orunge': 
UJ43 44 
1Il44 45 
I 94.5-·HL 
I 1l46-·1/ 

157 
I(ill 

1.2a 
I~£ l 
It,,: 
181 I 

i 

204 
227 

1.57 
Hl7 
180 
2a5 

2:30 I 

2(i(j I 
i 

[\1(; I 
21:) . 
20:3 f 
28!1 I 

255 
aO·l j 
226 I 
25 I , 
2J7 
a 1.5 

255 
:l20 

227 
255 
224 ' 
:)28 ; 

247 
2!l0 

21.7 
248 
2a6 
:l2(; 

247 
261) 

282
i . ___. 

TAl~LE 6.--8ea.sollal ellal/Y(w ill Cllirrag( diamrlcr of '['emple orongrs 011 

rOllgh!Z('mon alld .~ollr on/nfle rooi8iorh il1 ('(11'11, of thl' crop !!ears 1943-44 
to 1945·4H 

I\Yl'mg(' diallw{.er 1 of fruit hllrYC'Htrod lit inciiralt!d prriod 
Kind of root,'itoek 

ami (:rop year 
OcL 1·5 ,Xo\,. I 5,1)['('. ].i') .Jnn. I. 5 

i.- - ___:___ 1__•___ 
~~ -".~ .--~,-

Rough lemoll: Mm. Mm. Mill. 
, 

Mm. 
1943-4.·1. 67 72 75 78 I " , -1j'UH4-1.5 GIl 76 81 , 8.1 82 i 75 
1945-46. 70 76 80 82 85 ! 83 

Sour .orange: 
1943-44. 6(i (is 72 74 77 76 77 
11l'14·45 62 7'~ 77 77 81 78 78 

~?1.\N5·16. (jfi ,- 77 77 iIi 75 76 

COLon A';() CO!"DITIOII( OF FLESH 

'fh(' fleHh ('0101' of decy immature' fruit waH UHtHl,Uy omngC' yellow; (h[1,1 
of eoat'!-lC'-texturcd immaJurr fruit., yC'lIo\\' omngc; and that of mat.uTC', 
gooc!-lC'xtured fruit, omngr. Th(' fieHh rolor waH ul:iually orange y<,Uow 
to yellow orangl' froUl Ortobrr through Df'crmbrr and orange from 
.January throughout the' rcmainder of the hnrvrHting Hf'UHon. In ripl' 
fruit thc)lcHh rolol' did not difiC'r Hignifirant;ly 11.lllong lotH. 

• 


• 


• 
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'. TABLE 7.-Seasonal changes in average thickness oj rind oj Temple oranges 
on rough lenwn and sour orcLnge rootstocks in eaGh oj the crop years 
1943...,44 to 1945-46 

--------------- ._--------
Awrage rind thickness I. of fruit harvested at indielLted period 

Kind of root!ltoc:k i 
and crop year I i I ~ . ! i

IOct. 1-5 ]:\ov. 1-5 Dec. 1-5' Jan. 1-5 ,Feb. 1-.5iMar. 1-5Apr. 1-5 
,t !, I ,----~~ -'--'- .._-,---_.._- .- .... _.._._,-----'-

Rough lemon: :lllll. .lIm. I :11111. '.11m. .11111. .11111. Mm. 
1943-44. . ;) :1 : ~ :I .j 

1944-45.. :l oJ. ; :{ 4 .j :.1 :3 
J\145-46 . :1 :l :l .j :i :l ,I 

Sour orang(': 
Hl43-44 . :J a :l 3 :l a :l 
19;14-45..... :l ;) , :l :'1 :J :3 ;~ 
1!:145-4tL. :1 :1 ;3 :3 :1 2 :; 

()runges picked in October were u~ualJy ricey, those picked in N Overnbel' 
coarse-textured, aad thos(' picked in Derernbel' 01' later good-textured 
(table 8). Drying out of the flesh was not a serious factor, although 
some dried fruitH were found .in samples pickrel late in thr season . 

• 'fA llLE 8.· -Seasonal changes ill avcragl' condition oj the flesh of 1'l!mple 
oranges in eaeh oj lhe (~/'op years 1943-44 to 1946-47, by lci1ui oj rootstock 

IAverage ('ouditioll of flesh of fruit harv~st~~ !l.t indicated period 
IGnd of rootstock ___. ____________. _ .__~.. _____ 

_':~_':~=:_!"'t~'-:IN0' '-siD" '-: :':'::'-:1':'" ::I~~'~ I~!A"'-'.::5 
H.ougl: l~mon: ' '. . '., i , . r . ,

U43-+L. R!(,f) .. comst'l Uood .. Uood .. Uood .. Good__ !Good. 
1944-45 do .....do... , do ...do.. do .....do.. Do. 
1945-46..... Coarse. UOod._"" .•do... .do.. .do.. .do "11 Do. 
HJ46-47.. Uke),. Com·se. ('olll'se. . do.. do... do Do. 

HOUl' orange: I I 
U)43-44. .. do. • do It Good.. do. do.. . ..do .. 1 Do. 
1\1·14-45 "do._ ... do.. .do .do __ ...do .....do .. ' Do. 
1945-4.6. COlll'He. Uood..do__ ... do... .do .....do._ Do. 
Hi46-47. Riel'Y . Coarst'. .do_. .do.•..•do .... _do .. Do. 

Cleopat~'a: 
1943-44.• . do.....do.. .do.•..do_ •.. do.....do._ Do. 
11144-45. ·!I __ ·_dO... ___do. __ ...do __ ••. _do..... _do•. ___do .. Do.
lIl45-46 .. Course ... do.. .do.......do._.. do. ..do_. Do.
l.!H6·47 _ 1 Rie('y dO.! ..do .. do .. do do Do.

Hwpet orang('; 
1114:3-44. . do. do., .do do do.. do .. Do. 
HI44.-45. \ COllrse·l· . do .. I do.. do ".. , do ..do , Do. 

• 
19·15-4(L ·.do.. 1 <lood. "" .do. do ... do do ..1946-4.7 .j dO'j COlLrse. COIlI·se. do. do do .• Uood. 

,- ,.' .. ~~- ~-. -.- ----. 
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PHYSICAL AND CHEMICAL FACTORS IN RELATION 'I'D PALATABILITY 

Sinclair and Bartholomew (10) called attention to the fact that soluble 
constituents of orange juice other than sugars and acids havp an im­
portant inFluence on taste sensations. They pointed out that tttids of 
citrus juiceJ are stable; and that the occurrent'e of off-flavorH in either 
natural or processed orangc juice is in no sm[Lll measure due to oxidation 
and decomposition of substances in the relatively f:llllall fm(~tion of the 
Holuble constituents tht1t is neither acid nor sugar. 

Results presented in this bulletin show that til(' sem;(Jnu! trends of 
palatabHity as determined by taste tests corresponded with those of 
rind color, weight of fruit, ('olor nnd t0xture of fleRh, volunw of juice, 
total solids, and ratio of solids to [tcid. These faetorH impro\'cd 01' 
increased in the ripening fruit. In very ripe fruit there was [L slight 
deterioration of fi[wol', accompanied by n Hlight decrease in weight of 
fruit [Lnd in volume of juice [Lnd it fading of the bright-orange rind color, 

Data on solicit,; eontcnt and [wid content of repreHentatin> lots of fruit 
th[Lt did and did not rt'eeive mtings of 70 or more in t[Lste testH wprt' 
plott.pd in nomof!,rn.ph form. The rpsulting ("bart (fig. 5) illust mtc's lllP 
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1"I(lt:n~; 5.-Xomogm!Jh illustrating the rellLtion of consumel' approval 01' disapproval 
to lotal solids and total add in rcpres('ntatiVl' samples of l'emple oranges. TIlt' 
lim's thllt arc entirelY t\bov(' til(' heavy blu' represent fruit thut met consumer 
approval IIccording to tasle tests, Those thnt cross the henvy bar or nrc helow 
itllt Ill! points r('p1'e6(:n1 fruit that did not meet consul11cz·IlPPl'Qvnl. /1, Plenanntl~· 
llu't 10 sweet fruit scoring \)4 to \j(jj B, plca~llntly tart fruil seoring 70 to 78; G, tart 
fruit (scoring 02 to U:l1; D. acid fruit (scoring 5:\ to 5,1; E, very neid fruil (scoring 
2\1 to 3\)). 

percentages of soliclH thnt !trc prcsent, and the pl'rccntages of aeicl th[Lt 
are tlstlociated with them, in iLCct\vlable fruit, highly ll('('('pltLblf' fruit, 
and fruit that iH unacct'pt!Lhle in vltrioUl:l clegreefl, 

The materhtl avnillLblt' for Wi(l in ploUing tbp nomogn1.ph i[1c'luded 1:1)(' 
relmltfl of 406 tnstl' l('x[x, in 265 of which t1w fl'llit ;>nlllpies Heorecl 70 
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• 
or above, In the ar:ceptable lots of fruit, the total solids content ranged 
between 9.37 and 15.40 percent and the total acidity between 0.63 and 
1.82. percent. In a great majority of these lots the total solids ranged 
from 10 to 14 percent and the total acid from 0.70 to. 1.40 percent. In 
order to make the nomograph a more .reliable standard, borderline cases 
were excluded from the material used in preparing it. This was done by 
setting the minimum aeceptable eontent of total solids n.t 10 percent and 
the maximum acceptable content of total acid at 1.40 percent. In order 
to be within the "acceptablell area of the nomograph, fruit that contained 
10 percent total solids could not contain more than 1.27 percent total 
acid and fruit that \"!ontained 10.80 percent total solids could not contain 
more than 1.40 percent total acid. Under these conditions, tbe solids­
acid ratios are at least 7.87 to ] and 7.71 to 1, respectively. 

Data on the 243 acteptable samples I;ha[' were used in construct;ing 
the nomograph are given in table 9, ancl data on the 22 acceptable samples 
thM \\'(,1'e exclud .1 are given in table.1O. Reven samplE's were t'xcluded 

T><\BLJo~ 9.··-Compos-it£on of 243 sCL1nple.~ of TempiI' oranges that came 'uI£th£n 
the "acceptable" area of figure 5 by sC01'ing 10 07' aboue in taste tests and 
contain£ng at least 10 percent sol'ids and not mOre than J .40 percent acid 

-------------_._--_... "'-.--._-- .-- .• --_ .._----,-_.--_.- .._-
Total solids 

(percent) _L .. !"""'"'''i1itY'''~''''L"''npl''"T""I ,w'd 

• 
Percent .YulIlllt'r10..02 to 10.97 _ 0.87 to L:{f) _ 72 10 \:)1

11.00 to lU)S. .- 0.70 to l.au. • 76 to HlL 
·10 
5612.00 to 12.97_ ,._ 0.6a to 1.21J _ 81 to !l7. \:)1l3.07 to 1:t94..... 0.71 :J Lao. 85 to H7 •. 3314.00 to 111.S7•. _ 0.71 to LlO. HO to \l6 •. 2015.0S to 15.40 0.84 to 1.16 • 88 to !l6 __ 3 

because the total solids content was slightly belo\\' 10 percent, and 15 
samples because th(' total acid slightly exceeded 1.40 percent. One 
unacceptable sample, scoring 69 to taste, provecl to be i~ borderlinf' ease; 
it co.ntained 10.05 percent total solids and 1.25 percent total acid. 

In work of this nature borderlinf' eases al't' to bt, expected, because 
of the qualitative method of scoring. 

T.... BLE 1O.-Composi.tion of 22 samples of 'l'emple oranges that sC01'ed 70 
or aboue 'in taste tests but 'were e.cchldl~d from figure 5 because they contained 
ies.q than 10 percent solids 01' 'more than 1.40 percent add 

I'1'01.0.1 1l0lidn 
(pel'cent) i 'rotltl acid I Palatability rating f:lllmpleH 

....!----. ,--,,--,1-..··· .. ---. ---..---
Percellt I ,,.,. !/1/Iber

\).37 to 9.90...... 0.94 to l.38. _,72 to !lO•• .- " 710.27 to 1O.H2. <­ 1.41 to 1.52. 76 to 79 _ :l
lUI to 11.4.'L._ IIAI to 1.75. n to 85. -' -- I 712.0a to 12.78. 

lA! to U32. _/75 to \)0 . -'1 -IlflA7 _.... .. 1.42 . . \la. ... 1• --_.,...__.. ----'---­
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The nomograph strongly confirms COl1sumer demand for fruit that IS 
ripe and hence sweet. 

Considerable improvement in Florida's maturity standards for oranges 
was brought about by the adopl.ion of the State's ]949 Citrm; Code (3). 
Under the former m~ttmity law thE' required ratio of total solids to total 
acid waH 7.5 to 1 if total Holids ('ontent was below 10 pereent, and for 
the range of solids from 10.1 t.o 10.9 percent. the required ratio was 
graduat.ed to n. minimum uf 7 Lo L Since 1949 the minimuu for total 
solids is 9 percent, the minimum ratio of solids to acid is 9 to 1, and for 
the range of solids from 9.1 to 10.5 pprc'cnt the rE'quired rat io is graduated 
to a minimum of 7.5 to 1. 

Mn.ny shippr['t; are of Lhe 'l,;'lion that Lhe prellent maturity require­
ments permit the Hhipment " Temple orangeH that are Loo tart to have 
consumer appeal. A eareful rf":iew of the data in table 9 has led to the 
following suggestion:;: Fin:it, fruit would be picked later and would be 
sweeter if the shLDdards were changed to 10 percent :-:;olids and an 8-to-1 
solielH-aeid ratio. Thill standard would have rellulted in tt delay in tht' 
picking of about 12 r)('rcent of the samples examined in this :;tudy. Of 
the 12 percent, tlm~('-fourths were pieked in the montll of December 
and the others wcre picked in January. Second, fruit would be picked 
later and would be of higher quality if thl' stunehtrds were changed to 11 
per(:ent llolidH !Lnd n 9-to-l soliclH-acid ratio. This change in stlLDdards 
would h[L\'e rellultecl in u delay in til(' pit-king of 23 per(,(lnt of the samples. 
Of thp 23 percent, l\\"o-thil'dtl wprp piekPd in tl1£' month of December 
and tiw ot h('rH in ,htl1lHLry, 

1"iFLllENCE OF Kl~D OF j{UOTSTOCK ON Fnl'l'l' Ql'ALlTY 

Hlighf to moderate differel1('ps in ~m('h factors as juicil1(lss, lollL! solids, 
and Ilolids-a('id rat io were aSHociated with clifferenees in kind of rootstock 
(table 3,figs. 1 4). rrmite ratings and chemicalunulyscs indicated that 
Cleopatra mnked first among the four kinds of rootstock in quality of 
oranges produeeci, J:j\\'0(,'l orang(l s('cond, Hour orange third, tLnd rough 
lemon fourth. YoluI1l(' of juicp [weraged high in the fruits grown on 
rough lemon Hto('k, but ('oncentration of total Holids Wll.S lowest in these 
fruit:;. For mature trees, the variation ill fruit quality l1ecol'ding to 
I'ootstoek was less than for 'young trees. 

Y£AItLY VAIUATIOl'o If'i PIIYSI(;AL ANI) CHEMICAL FACTOHS 

\'!triu.LionH oeeulTcd from year to year in phYHi(;lLI charal'LerH and 
chemical ('onstituenls of Lhe fruit. :-1011H' of tile's(> Vll.l'iations [11'(' Hlwwn 
in table::; 4--8 and in fil!;uI'('::; 6 ·1l. 

Del!;reeninl!; took place somewhat later [Lnd the maLure rind color was 
less bright in H)46-47 than in t1w three other erop yean; (fig. 6). 

Diam(~te!' of fmiL (on Ow two plots Lite' fruit from which waH measured) 
waH greater in !.II(' yea!'H Hl44 -'15 and HJ45-46 Lilltn ill 1943~44 (table 6). 

Condition of fir:-:;\) var1<'d only slil!;htly from y(~a!' to year (table 8). 
Therc was HOllH' ('vidp!I('(' thal the fruit IIllLll1l'ed lu:t.el' in 1946·-47 than in 
the other yf'tLl'H. 

Volume of juiec per fruit \'ttl'i('d (~onHid('mbly from yem' to YP!U' (£iV;. 7l. 
H wa~; eompamtively low in IM:i 44 lWei high in HJ4(, 47. 

• 

• 
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J946~47; A. On j'ol1gh 1plTIoll rootsto(~k; B I on SOUl' OI'lUlgl' l'ootHtoek • 

http:ORANG.ES


22 'l'ECHNICAL HU,LLE~'lN 1072, 1.1. S. DEPT. 01" AGRICUL'l'UR~J 

'180 


'170 


1St) . 

ISO 


'140 


130 


120 


110 ------1943-44 

----1944-45 


100 
 ---0---0-1945-46 
o • 1946- 47 

(fI 90a: 
UJ 

I ­
::i 80 

::i 

-' 
~ 70 

I ­

~ 180 
\I-

•ffi 170 
Q. 

~ 160 
;j... 

150 


140 


130 


120 


110 


100 


90 


80 


70' 
 JAN FEB. MAR. .APR.OCT. NOV. DEC 
1-5 1-5 1-5 1-5 1-51-5 1-5 

PICKING PERIOD 

FIGLR1;; 7.-trurly variations in 3Vrragr volulIlr of juier pl'l.' fruit of Trmpl~ ora.ngrs 

at, differrnt pie king pcriod~, H)4~·44 to 1046·47: A, On rough 1I'lIlon rootst.ock; 

B, on flour omngc rool41lo('k. 

• 



---

SEASONAL CHANGES IN l-'LORlDA TEMPLE ORANG1~S 23 

Total solids content varied from year t.o year, not always consistently 
(fig. 8). In general, it was greatest in ] 946-47 and least in 1945-46. 
In 1944-45 it w~ fairly high during the early ttages of fruit development 
but was lower in thE' ripe fruit, especiaily on rough lemon rootstock, 
than in the other years . 

.Moderate yearly diffE'rE'nee8 were obserwd in the total acid content 
of immature fruits (fig. 9) but not in that of ripE' fruit". Total acidity 
was highest in 1943-44 and lowest in 1945·46 and 1946-47. 

The soUds-add ratioR (fig. 10) were fairly unifcrm during the fiTl;t 
three ('rop yean;, From Ortober to FE'bruary of 1946·47 they werE' 
higher, total solid" being great.er and t.otal a('id less than usual at that 
time. 

Active acidity was higher in thp 1943-44 fiea"on than in the others 
(fig. 11). 


15 


14 

13 

12 -- .- ­-II 

• 
10 

---- 1943-44 
9i= ----- 1944-45 

z 
1&.1 --0---0- 1945 - 46 
0 8 

A_11--...- 1946-47a: 
1&.1 
Q. 

7 
en 
0 

~ 15 
In 

..J 14 
~ 
0 .... 

13 

12 

II 

10 

9 

8 
8 

7 

OCT. NOV. DEC. JAN. 
 FEB. MAR. APR.1-5 1-5 1-5 1-5 1-5 1-5 1-5 

• 
PICKING PERIOD 
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PICKING PERIOD 

FIGIJRE 9.-Yeo.dy vari!l.tions ill avemge weight of t;otitl add of Temple omllges at. 
different picking periods, 194a-44. Lo Hl46-4·7: A, On rough lemon rootstock;
B, 011 som' orange rootstock. 

EFFECT Ok' THE 1947 FREEZE 

St,udy of oranges frozen the week of February 6, 1947, disclosed damage 
mng:ing from slight to very severe (table 11). 

In the severely frozen :fruit, drying occurred throughout. Freezing 
affected both the volume and the quamy of the juice. The frozen fruits 
contained less juice and had lower content of total solids, of total acid, 
and of ascorbic add (vitamin C), and had lower active acidity. The 
juice of frozen oranges was insipid and their solids-acid ratio was higher. 
High solids-acid ratio and poor flavor are closely correlated in any citrus 
fruit. In this particular case they appear to have resulted primarily 
from marked reduction in the acidity of frozen fruits, which generally 
exct~eded the reduction in total solids. 

Frozen fruits were notably lacking in aroma. However, no pronounced 
off-flavors were noted in them either 1 or 2 monthl:i after the freeze. 
Changes observeu in som(~ of the chemical constituents suggested that 
the rate of metabolism was higher in frozen than ,in unfrozen fruits. 
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PICKING PERIOD 

FIGURE 10.-Yearly variations in average ratios, by weight, of tolal solids to total, 

add of Temple oranges at different picking periods, 194:3-44 to H)46-47: A ,On 

rough lemon rootstock; B, on sour orange rootstock. 


SUMMARY 

Results are presented of the periodic analysis of about 1,500 fruits 

and composite juice samples of the Temple orange (probably Tangor 

hybrid, Citrus retiC'ulata X C. sinensis) on which duplicate determinations 

were made for various chemical constituents and of associated taste 

tests and physical determinations. The testing period was from October 

to April for the four crop years 1943-44 to 1946-47. The oranges used 

came from 21 groves chosen as typical of rj1emple plantings in Florida. 

Most of them were grown on rootstocks of rough lemon (C. limon) and 

sour orange (C. aurantiurn); the others were grown on Cleopatra tangerine 

(C. rcticulata) and sweet orange {C. sinensis). Samples of fruit for testing 

were picked within the first 5 days of each month. ' 


The eating ,quality of the oranges improved rapidly during Glctober 
and November, and practically all the fruit harvested in December met 
,the minimum standard of consumer acceptance. Prime eating condition 
was reached in February. Later, palatability slightly decreased. Fruit 
that met the minimum standard of consumer acceptance contained, by 
weight, at least about 10 percent total solids. Fruit containing only • 
about 10 percent total solids WI~S not acceptable if it contained more 



27 
4.00 i. SEASONAL CHANGES IN FLmUDA. TEMPLE ORANGES 

'3.75 

03.25 

1943-4" 
.3.00 ----- 1944 - 45 

--0----0- 1945-46 
2.75 • • 1946-47 

UI

3 2.50 
.~ 
::x 4.00 

po 
3.75 

3.50 

3.25 

3.00 

2.7!.1 

2.50~--~--~--~__~__~__~__~__~~__~__~__~~ 

OCT. NOV. DEC. JAN. FEB. MAR. APR. 
1-5 1-5 1-5 1-5 1-5 1-.5 1-5 

PICKING PERIOD 
FIGURE 11.-Yearly V!lriations in average activl' acidit.y of TempI!' oranges at different 

picking periods, 1943-14 to 1946-47: A, On rough ]!'moll l"Ootstoek; B, on sour
orange rootstock. 

than 1.27 percent total acid. Fruit containing 10.80 pereent total solids 
proved acceptable only if it had a total acid content of not more than lAO 
pereent. Under these two setl:i of conditions, the solidl:i-acid ratios are 
:lit least 7.87 to 1 and 7.71 to I, respectively. It is suggested that fruit 
would be picked later and would be sweeter if the legal minimum standards 
were changed from 9 percent total solidl:i and a 9-to-l solids-acid ratio to 
10 percent total solids and an 8-1;0-1 solids-acid ratio; and that fruit 
would be picked later and would be of higher quality if the standards 
were changed to 11 percent solids and a 9-to-l solids-acid ratio. 

Total weight of solids increased gradually during the various stages 
of growth and ripening. In contrast, total weight of acid character­
istically decreased as the oranges ripened. 

The concentration of ascorbic acid (vitamin C) in the fruit wal; con­
sistently high throughout the period from October to April,and showed 
no pronounced tendency to decrease with ripening. As the fruit ripened, 
its active acidity gradu&.lly decreased and itr-; total ash, composed htrgely 
of mineral salts, increased slightly. 

Volume of juice per fruit and weight per fruit wenl closely assor'htted. 
Both these measurements increased mpidly al:i the fruit approached 
ripeness, remained rather constant in prime fruit, and Hlightly decreased 
in fruit that was overripe. 

". Degreening, associated with ripening, proceeded very rapidly during 
the months November to January. In April the bright-orange rind 
color tended to fade slightly. 
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The thickness of the rind, according to data taken on two plots, re­
mained practically unchanged during growth and ripening, averagin{!; • 
about 3 mm. 

The color of the flesh was orange and its condition was good from 
.January to April. Drying out of the flesh was not a Herious factor. 

The study data on rootstocks for Temple orange, in which sour orange 
and rough lemon are represented adequately and sweet orange and 
Cleopatra tangerine inadequately, yield evidence that kind of rootstock 
had slight to moderate effeet on ('olor of rind, weight of fruit, and volume 
of juice and had some effeet on LoUt! solids, total add, as('orbic acid, 
t).ctive acidity, and ash-factors that largely deLermine eating quality. 
In fruit from mature Lrees the variaLion in quality aeeording to root:itock 
WI).S less than in fruit from young trees. According to the tast e ratings 
u.nd chemical analyses the four kinch, of rootstock used mnked as follows: 
FirsL, Cleopatra; sel'oncl, swept orange; third, sour' orange; and fourth, 
rough lemon. 
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- ~-.-". ',,- -'----1 .---- ­---"---- .- ---~,-- --, --- '--.-~--~.---.---. 

Ascnrbk Reid .:\rth"(\ Aridity 10Total per milliliter' _,____.::IS~id. ' . I_~nl I1dd_'__ ._I_~ SOlid~-,:: rnti~__ 
Mh.'

J)irkin~ period 1946­
47 194a-llIlH-1104';-11!140-II!H3-1 19H"11945-11!140-1 1043-1 1944-11945- IlH6-jI943-\ 1944-\ 1945-\ 11140-111143-\ 1944-\ 1945-\ 1046­

47 44 45 4tl 47 4.4 45 46 4744 45 46 47 44 45 46 47 44 45 46 
u. .... ----1_--.-- --. .....----- -- ---- --,. -~,-,---,--,--,---

--~ --- -- ------ --- ---- --.- ---- --- t'J 
;.­Prl. Mg. Mo. Mo. •'.10. pll pI! l' II pll Prt. Pel. Pel. Pel. I'rl. Pel • Pel. Pel. 
UlOct.l-:>. ___ .... _. .. . 0.5\1 0.58 U.51 0.51 2.8:1 2.81 2.94 2.98 8.68 8.12 7.90 8.80 2.80 2.33 2.14 2.18 3.10 3.48 3.6\1 4.04 

~o'''. l-iL~ ". _~ .00 .58 .51 .1i2 2.92 3.14 3. Ii 3.111 0.53 9.27 8.70 !I.tlO 2.11 l.1i7 1.. 52 1.60 4.52 5.90 5.72 6.00 o 
Z 

~ "~ 

4 _____ 

.......... ~ M
~o".15_,._,•. _. .. -~. -- .58 ......- -- ... -~ ~ -_ .......- 3.15 --_ .. _- -- .. - -.. -..... - 11.78 ...----- _.......... 1.44 6.70 .............. ;.­
-~ 8.40Dcc. 1-5 .••. .Ill .110 .51 .54 :j, Ifl 3,24 3.40 3.:12 11.12 10.57 0.75 11.00 1.47 1.2;; "i:zii' 'i~3i' 7.56 8.46 7.11:3 to 
Jail. 1-5.... __ ~ . .. -- - .65 .58 .53 .50 3.27 3.47 3.44 3.61 12.34 11.73 10.25 12.10 1.27 l.Otl 1.08 .03 11.72 11.07 9.49 13.01 
!-'rb. 1-0... _ .58 .50 .55 3.45 3.61 3.62 12.74 ........ ~ .. 11. 72 13.32 1.01 -- .. _-- .90 1,05 12.61 ...---- 13.02 12.69 r.l
~ 

-- --- ___ .r_ 1.00 _fl,, __ .. 15.02 13.29'\Inr. 1-5... ........... - .50 .54 3.67 3.59 .. -- -- 12.47 13.20 - .. .83 -.... -- ~ 
--~ 

.'pr. 1-5 ______ :.: '0:39. .. -- ..... .- .50 .50 -- ...... ...... -.. 3.80 3.72 
----~- .. - ~ ---~ 

12.30 13.12 . - -- ~ ........ - .73 .88 ... _---- ___ ,_. 1\>.85 14.01 
~ ~ ' I

t "·ith thf.- f:\::tcf"ptio'Os indi('sted. ~ndt 'figure. rf'Jlr~·s'-'nts n moRn of 50 d(,tf'rmiuations. >Sec t:. 8. Depnrtmrnt. of AI<rirulture color chllrt (pI. I). Ul 
Illf\dl~ In 2 8ensons. of is dHprruinutions mOod£> in 3 8(~nfionS, or of 100 dptf'rminntion~ 101"', ornngf' y(>llow: YO. yelloW ornng~; 0 1 ornnJtf-'j \', \"f'Q'; P, plon~nntly; S, sweet .. 
mnd(' ill 4 sen.sons. :. Enrh figur~ TPpn',st'ntR It nwan of dup1ir'nt(> dfltf\rminntioJ}f" ~ 

! EUf'h figur,. or d.·,:H'ription TPPTf'5f'1ltS n m'{'n1\ of 2!J df>ff'nniIlRtions mudf' in 1 :;P1VlOn. 
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T.'I.IlLB 16. -~SraliOllalchaJl{l(s in ph!iltlral rhame/ers alld ("h('mit'al eOlls(ill/tIIls oj Tnnplc OICIII{I!,~ 01/ rOllgh ICII'oll roo(s(Ol'I .. all pial I), al Lake Ira/ell, Pia., 00 

1.'146 ~7 
,~"- _. .... ~-'-''"-.' ..,I'nlnwhiIity , 

.Jm{'c­ ~J\liep Ascorbic Artivt­ I Total Totnl Solids-aridW"igblI'i~king Hind p.'r lUll ndd Ilf,\rH~"h I n""h lwr f'nlicls' flrid 4 ratiopf'r ,,'plnr ~ ~ ."oInr t::: .("ondil1nn l ndditl • Bp~ri(ld fruit I 
Iotrtlmf\·tl fr\lil ' Arbitrnry ~ullltrirnJ lI\illilitl'r' zInllll l,tl\IIdllrd rnunA" ....I I 

! f2 
.Ifg. pli Pel. Pd. t'

('fII. lU. Prl. 
2.117 2.01 1.38<lot. 1 ;; 221 n IlY COIUH' ,); Ml Y Ill'Hi ;!~ O<~~ 8'~2 Cl,,,Ii :{,12 9. tll 1.51} 6.13I~: Ill' 5:l ~'I Arid ,hI 

Det'.1-5. ;1\2 H YO (inod. :l:l "t! P tun ttl ~ .1 S2 I .I>S :l.34 10.75 1.15 9.35 
,Jnn. l-S 333 I II do ....)~ 110 do (121 ,58 a.~11l .06 12.20 ~ 
So\".I-'L 265 d" 1:1 

Feb. h'L 390 .I ;",6 tI() I tlZ • .10 :1.70 lUg,' ~80 15.90 ..,() do J:l ~ 
372 K !l do :l:{ .i;i <it l nz 58 :1.72 12.8-1 ~7R UlAIl:'Ilnr. h'i. 

() III ,14 do fl-t a.iO 14.00 .in 17.72IApr. l-5 :\82 do 'l2l ~ 
! ,__.___L ,...- ----~-,'"'~---- ~ _..,-_.....-" .. 1 

1 Etwh figure or drscription repn':WIHS« l1lt'nn of 21) d(lh"nnillntjnn~ mudl""' in 1 f'~n~on. ~ 'See C. S. DcpnrtlllPII\ "I Agriolllturt, ('olor ,'hllrt <pl. ll. 
!\. OY, ()ranJ:<' y<,llow; YO, sellow OTA.ug£t: n, orungp; V, \,prYi.P. ph·n.,..Hnth i:-'::, SWf'f-t. .,4 EnC'h figurt> rt'pTl\';C'lltF n mflnn of dU}llit"utf' df·tprminiuion ... 

-:;;T~\BLB 17.--SeaSOllaZ dlQllges iii physical charar/I'/,ll alld rl11'm11'al ("on,~(iltcell(.~ III 7'cl1Ip[c orange.· 011 rot/gh lemoll roo/stock 011 plol 6, at Altura,q, Fla., 
1.l)46-47 tl 

---1- -~. ----r·'--- ----T- .-, '--, -- -·--I----~--:----.,-----:------ ~ 
~ -----.J .: 

, j ,\11(>(' Pnhllnbility • I I I i ~ 
Hint! i FIt·,h ! 1'1(;;11 I p"r 100 ~JUif'(l t_ _ ' ,I Tntlll 1 A"eorbir : ,\"livo' I Tow! Totlll Holids-ncidPirkinll; II W,·il;ht 

p~rind pcr l·o)or t ~ 1 ("olor 1 ~ i rontiitil)h 1i Jlrnltls of lwr i ! lIi'h' ' lIt'id p.'r I"ddit~~ 'I solids • IH'id' ratio o 
! fruit 1 I ' fruil 1 fruit t Arbilrn~' :\umf'rirlll ! i Illilliliwr' , ' "l 

stnndnrn rntmg: ti 
I 

:>­I- L !- 1- I o 
i lim. ; \ .HI. Pel. Pel. 

! 
j .Up. I'/{ I Pet. I Pet. ~ 

Oct. 1-5. 188 • (' (IY ('Ol1r~.'. t\O j 112 \" llrid lib 0.45 ;'l,02 1'1.30 I 1.85 4.49 
n:l Acid, 55 ,44 a.30 8.97 I 1.20 ti 95;:';0\'.1,,5 222 ~ J) YO tlo III~ I t;; Y(I ;;0 P Illn , I ,45 :lA5 l.01 O.l:!ll ~ 

n~('. 1..5 27; d" ,'/{ ~g 1. 10.031l.1l0 I ..,
ti4 P Inrt w ~ -IS a.tll .87 12.5t\Jan. 1-5._ 286 J o GUlld 62 q

(I .i8 u(\ do.• 90 .47 :1.72 11.04 .79 15.11Feh.I-5, ,I 2!)n J d", ;:c~~o~3;'i -16 a.71 .1l7 13.:lO;llar.l-ii. ~ f :H3 K () do ·1\1 5! do .• R5 I~·~I j t'J
(\ dn b7 .jO In~ipid .~I ,3R , ,51 :1.82 1•• 1/ ! .71 17.90Apr. 1-5 2051 " ,<of 

i _.~~____ ..... _.. " ..__~_ ..._--. 

) 01'" I ornllgf' yellow; YO, yellow ornng!'; 0, ornngPj Y, \·ery; P, plpBsnntlYi R, 8W("ct., Enrh figUTP or desC'nption r~present8 R menn of 25 del('rininHtiollti modf' in 1 ~(·n80n. 
• En(·h figure nlpr('~e!lt~ n mPHn of dupli('nl(" dpt£'rminations.~ ~t>(> l\ s. n('pnrt1l1~Ilt flf .,.\grirultuTf' rQ)or rhnrt (pI. 1'. 



• • • 

TABLg 18.·~Sea~0Ilal Chml!/cl'ill physical ('haracl('r,~ IIlId ('hl'mical ('omi/iIIH'llls 0/ 7'l'mplroranga OIl rOlign lemo/l.l'oot.~to('k 0/1 plot 7, 01 WhIter Hm'rn, Pia., 

1946-47' 

-~':~:'--b~~~';--·-I--"·-·--'---'-
Wdghl .Juic'l' JuiC'(~ A~corb'(l I .Pirkillf.( per Hilld I'lt'"h 1'11·,,11 per 100 acid Iwr A.c~,,·c '1'0( ..1 TotRI Holid!iMll\~idJwrperiod rolor I ! ("oJ or 1 !t rOllriition 1 Iotrnms of nrid 4 ratio Q:fruit' fruit I Arbitrarv I!"\umf.>rirnll mi1li1it~r· aridIty' solids •

fruit t t'.!stnndnrd rating ;.­
00 

Om. .WI. Pct. JIg. pH I'd. Pel. ~ 
Oct. 1-5... 15!1 (' Oy HiCt~~' .'iO 60 Add 40 0,43 2.90 8.80 t. 76 ,;.00 ;.­
~O\'~ 1.... 3 .. 187 (' OY ('Ol\;S~_ 59 III •. do .•. __ n9 .42 ;1.25 9.57 1.28 7,48 t:" 

I)~c. 1--5. 241 \) YO do .12 .';4 I' t.nrt to S . 80 .ao :1.49 9.80 .94 10.43

.Jau. 1-5 __ 2:34 r' (1 Good. ,;7 Ml . do .• 89 .44 :1.56 11.5:! .85 13.56 ~ Fcb. 1·5 ~.=i2 l:: .do ._o 55 57 do. 89 .43 3.76 11.00 .70 17.00 ~ 

~ 
I l!:u,r:h figure or desl'ription r('prl:Sf~l1tS Il Il\('Hn of 25 t1~tt'rminRtion~ lUnd" in 1 spn~on. t'.!
'Sec l', S. J)"pllrtlllPllt of Agricultur~ color ,·hllrt (pl. 1). Ul 
!l OY. OrallR(' y('llo\'-; YO. ydlow ornng('; O. orange; PI pICl\SlIntly; RI $Wt't·t. 

4 EsC'h figun'> r('prf'>f!{'n1s n lIlPlHl of duplirnt(" drlPrminntion!>. 
 ~ 

':j 

TARI.E 1!).---Sea80Ilal cilallYcs I'll physical cilarae/ers and cil('mh'al {'ollslilllel.ls oj Temple oranges on rough lemon l'oolslock on plol8, at Lake A.IJN'd, INa., o t" 

1.946-4?· 
-,..-,._-- -_., -."-•.. a~ 

'·-·~-~--I--·-"·-~------· 
I :.­, Palatability S I 

Weight .)ui{'{· .Juic(' _".___.____~ .__ ~._ .. I ...,AscorbicPi,·kin" per Hind FI,·"h 1'I"sh per 100 per acid l-u'r A('ti \"f~ Total Totnl Rolids·aridI
pcriod ('olor i t ('olar 1: l"ondition I grnnlS of nrld Cfruit 1 millilitH.1 Ilddity' solids' ratioI I!\um~.ricnllfruit. 1 Arhitrnrvfruit 1 ,I st~Gd"rd r.tmg ~ -._. --- -- .- . '1- t,rj·1-

Oy .~(J.t7m. .tll. Pel. I I p~.Ot I 1'c/. I'ct.
Oct. ]",;. 1&5 C Hi,"'y, 58 60 "add•. , :n 0.54 8.80 2,03 4.33 
)10\'. 1-·5. 235 D OY C{'I(\TS(·_ 50 III Acid.. .58 3.23 10.17 1.114 6.20 ~ 
De,-.1-5. 260 E YO .... do.. 50 61 Jl tarL,,~ .. _ 74 j .5; 10.80 1.38 7.83 z 

M_.Inn. ]··5. 249 K o Gt)od __ 6:1 tl5 P t.rt to S. __ • S3 , .57 i 12.03 1.27 9.47 o 
Feb. 1-5•. 294 .J (l .do. 61 (I:~ . ... do... <- 8,5 ! a.69 12.07 .91 13.26 t'.! 

50 1 

U!ri ;'lIar. I-fl. :129 L+ () do.• 5B 62 • ... do.... .. 93 :~~ I a.64 12.38 .97 12.76 
[p 

Apr. 1·,5... 282 L+ II .do. 58 60 ...•do • 93 .53 3.66 13.50 .96 14.06 
___-'-___-'-_______, ____' _ .. __0-.__--'-_ 

I Each fiRure or description repres('nts It mean of 2.5 determinations mnde in 1 srason. 
'See U. S. Department of Agriculture color chart (pl. 1). 
3 OY, orangE' yellow; YO, yellow orange: 0, orange; Y, verYj P. plpRsnntly; 5, 8W(>pt. 

4 Eo(.'h figure Te-prPE£'nts n lllE'nn of tiuplirutf' dr-tf'rminntions. 
 c..:> 

-0 
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T.~BLE 20,-Scasollai changes hi physiml chara('IiT/; and chclllim/ constituents of Temple oranges Oil sour orange rootstock on plot 9, at llfinorville, Fla" o>I­

1943-44 10 1946-4·7 

llind color' • Flesh oolor ' , Flesh condition' 
Weight 1-3 

t:j
Pioking period per (') 

Hl43-Hfruit 1 	 1!l43-44 1944-45 1945-46 1946-47.____ ~:~=~_~::::~_ -1946-~J 1943~_ 194:=.:~_'_=9.::~6-~11!l45-47 ~ ... 
(') 
i>­GlIIi55 B len (' II OY OY I uy , OY Hkey.. __ COllrse... Coarse... Coarse•.• 

~~;:,\'~5=== =: =:=:t t' 

Nm'.15•• __ · ____ .1 , l~t ]) I ~ I... ~' ]). __ .O~... ~6 __ .:T~)__ .J..~~....~.".".~:::: ·(;;o~o::=: .=~~~~:~: ::::~~:::: to
226 H I G I If F YO YO YO YO Good.... __ ••do.... Good __ .. Good.. __ q

.P..';,~·tt:~__=::j 	 248 I L I L+ L YO () 0 (l __ ..do.. ____ •. do.. ____ ••do__ ......do.... t' 
250 L+ L+ L ], n () 0 0 ....do. __ •. __ .do____ •.••do__ ••• _..do__ __ t'Feb.I-5__ .••. _... j'

:l;1"r, 1-5 ____ ...•. 	 244 L+ T,+ L+ L+ (1 0 (l 0 __ ••do. ___ ....do........do____ ....do.__ • t<J 
255 L+ L L+ L+ II () 0 0 .....do .•. _ ....do. __ ...__ do____ ••••do.... ~ Apr, 1-5.. --"'--1 	 Z 

Palatability ( !~
Juice t .Jui('eper 100

Pjd<illg period grams uf ! per ___1_9_43--:::..____________1_9~~5__. _._1___.__U_14_5~t_I___________1_9~-~_____ ::1 
fruit. I I fruit 1 

Arbitrary IXU111ericai Arbitrary INumeric.1 , Arbitrar~.. 11',umeri('al Arbitrary INumerical rn 
.I_._._st_a_n_d_ar~_ '_1 rating ___~~~d.r.'~._I~~~i_n_g~i stlllldll~a__.._, __'1_'t~.g___~~nd.:____ ~_Il_ti_n_g_ \::I---------,- .l1/.~I'-~: t:j 

'0 
Oct. 1-5. ____ ..... 55 57' Y acid.. _. ....... 27 Yacid....... _.. _. ~2 V ndd ____ ._ .. ~~ __ 38 Vacid.... _.. _.. ao :'l

Acid ___ ~_________ 52 ...-\cid__ .. _______ ~ __ 5-1 TarL.... ____ ... 61 Acid________ .•• __ 57Nov. 1-5....... __ 58 60 
 _.... __ ... ___ . _______ ., __ Tart...._____ • __ 62 ___ ....._••• ___ ••.,.. _ 	 oNov. IS__ •... __ .. '58 '60 
De". 1-5......... 58 60 P tart. •• __ .. ____ • 75 P tarL.... ___ .... 72 P tart.•• ______ • __ --75' 'i>tartt~S_:~~.:== -·----··80 
Jan. 1-5.____•.. __ ,';8 61 P tart to S........ 91 P tart to S____... . 90 P tart, to Soo ___ ••• 86 ....do. ____ •• __ ...91 :.­"" 
Feb. 1-5._•• __ .__ 58 61 __ ••do..._._...... !l5 ___ .do..__ ... ___ __ !12 __ ._do__ • ___...._. 96 ....do____ .... __ . 9;5 o ....do.. _•. _... •.• !12 • ___ do_____ ..... .. 88 ....do._ •• ___ ._._ • 88 ._..do... __ .______ 93~Iar. 1-.1..______ . 57 59 

....do.... ___ • __ .. 86 ___ .do. ____ . ___ .. . 89 !._..do_ .... _._ .... 87 ___ .do............ 90 ~ 
Apr. 1-5"--"".1 58 	 (')5G 

g 
8 
~ 
t:j 



• • • 
As('orbit.~ nC'id 
J)('r milliliter S ..\('tiy{' :lcidity ;, Total solili, ' Totnl arid' Solids-arid mtio

Pirking prriod -----.-- --.- ---·---J---'--I---------­1 1!104:1- 11144- \ Hl45- 1946- 194~-! 1944- ,' 194.;- 1946- l!14a-il!144- 1(J.!5- ',' \9'16- 194a-1 1944-1 194fi-1 194n-1 194:!-1 19H-1 1945-1 19413­

'~--~~-!~~-~!~I~- -~~.--~~~-~-..:~---:-~~-~--~~~~ r:n 
l;;l 

)c __ Mq: 'l~!!. 1 Mr]. Jfg. .{'ll i IN., : .pH .-fli Pc.!: Pd. Pet. Pet. Pet. Prt. Pet. Pct. 
k~: \~1;__ "_.... __ O.~:, O.~l II O''!~ 0.~8 _.!l~ I ~'~-I ~·9.\ -.91 8./~ S.fl7 8.15 9.2i 2.33 2.25 1.97 2.47 :1.751 3.8,5 ·1.14 3.75 Fii 
".'" _.,----.......... ..);~ .00 .'>- .00 3.1_ t .1.-1 .1 .•L 3.1, 8.8" 8.98 !l.:l0 10.12 1. 79 1. 73 1.43 1. 72 4.94 5.19 6.50 5.88 
};O\··l~"··--··---·····+--:.; .~4 I' .. ::- ---.-- -;--~i'l :1.~0 1":--::- -;--;-~- .-.-~- \J.97 1.62 ..... _ 6.15 

er. il •• ___ .... __ "j .n_ .M ."" .48 .)._9 .1._9 .3.41 .1.35 10.6_ 10.68 10.80 10.87 l.a7 1.37 1.2:1 1.:301 7.75 7.80 8.78 8.11 ~ 
J!lu.1-5 ____ ._ __ __ -I .51 I .55 .50 .51 3.37,3.54! a.58 :1.49 11.44 11.12 lll.75 12.60 1.12 1.17 1.02 1.08 10.21 9,50 10.54 11.67 t< 
Feb. 1-'!. ..... -- _-- ., .~~! .50 .50 ..1\1 Ia,47 I :l.tl7 I' :1.66 3.62 12.10 11.80 11.29 12,74 1.0~ 1.05 .90 .95 U.6:! 11.24 12.54 13.41 a:.\1I,r.l-,, ___ . _ 1.46 .;;3 .49 .51 3.58. :J.i5 a.72 :3.02 12.81 12.00 12.72 12.90 .9,1 .90 .85 1.10 1:1.6:1 13.:~3 B.96 11.73 
Apr. 1-5.•__ .•. ,.45 .5:! .49 .52 a.n: 3.74,1 :1.90 I 3.68 13.17 12. iO 12.1;3 14.74 .77 .9:1 ,76 .99 17.10 13.66 16.49 H.89 

I 

1 'Vith th~ t>XCt'ptiO:L'i indi(·u.t~d, (·:t.ch fi~ure rt.'prf'st'nts a IUf'tlIl of 100 df't('rminatioll.., 'See U. S. Department of Agriculture coll)r chart (pl. 1). I
lIIUUt1 iu 4: ~)t'nson.'i. 4 OY, orn.ngr yellow; YO, yrllow ornngf,.-; 0, Orllllp;l'; Y', "pry; P, pleasantly; S', sweet. r:n 

': F::u'h figurE' or de~c'.dpt.iun fl',lri's{>ul!' t\ nwa1\ of 2,) dt:~tNl'nilmtion!i mt\dl~ in 1 Spn'5011. ;'> RU{'h fip:Uftl n'pr(>~rntH a IlWfill of dup1il'lttp df"tf·rmhHttion~. Z 
I:Ij 
t< o 
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.;;.
T.\IlLf: 21. ·~·Si·as()l/al ('hallgf.~ in phy.~ical ('//Ilrac/t>rll alld ..bpl/.ieal (,oll.~li'IlI'III.~ oj' Tempit' orally'>s Oil NOW' omn!!,' roolslock 01/ pial 10, a/Windermere, Pia" t\:I 

UI4:1"~'~ 10 l.'l,W··.j7 

_ .. ' -"--'---I-\-v-",--,-I--~--'- Rind oolor" -.-.. --.---1'----...-- FI.·~h color ;-,-.~----- ---- Fle~b c.)ndition' 
>-3C'8ll tsl 

~okin~ Pt,nOO fr'~lr, LIlia ~I'IJ 194'~-~'I~.r~~ -10.1 'l\;1~~~7~i1 191;\-H _1_ l~t;.~I_·~~~~.,~~lII~~~~~~= i~~~I~~~~~~I~~~~~~·~·r~q:;;-t7.- g 
i ~ 

<":l 
I 	 ::­

lkt.l(; 11 (:/11.165 c 	 C (! )) " 0\' OY i OY oy (;onrSt'_. CQllrfH' __ COllt'::W_ _ lUccy .... 8; 	 t ­
Xu\',1-5. 21~1 !) 	 E D F: In' 0\' Yo Oy . do .. . _ .do _ . Good. __ • Countn.. . 
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• • • 
Ascorbic "rid ;\.t·ti Vt~ ll('idity ~ Totul solids; Totul nrid; Solids·add rutlo 
per lT1il1i1it~r ' I 

Pirkln" I",r;o<t 
1 I --l'-T- '. .


1943-.\11)44- l!H5·· li146- 1114.a-I 111.\.\-. 1945- 1946· 1943- 11)44- 1045- 194(1- 1943- 1944- 1045-,1 19.46-11943-11944-1111.15-11946. 
44 f 45 ,16 47 H I 45 46 47 44 45 46 47 44 4.> 46 I 4i 44 41i 46 4.7 

rr..If(/:-I~;Ig:-I-;;;·l~{O' -1-:If-rp~I-' -;;; -;:;; -;;: -;:.; -;:: -;:;- -;;;.- '~:ct~' -;:t~ .~-:: -------.-.--- t'l 
:>­

Uel. Hi 0.53 rO.52 0.54,0.48 12.7612.8212.90 2.98 8.03 8.17 9.50 !l.07 a.18 2.(11 2.38 2.17 2.53 3.13 :1.99 4.18 rr. 
~oY. I-Ii. 5a I .53 I • .>4' .4t! 12.00 I:1.24 3.13 3.22 11.23 8.98 10.00 \1.,';7 2.:H 1.82 1.80 1.50 3.94 4.93 5.56 6.38 o 
Nov.15.. . ' ..5.\! '. . . .3.22. •.• _._.,. 0.93 ........ ___ • """ 1.·10 ••• ,. "'w_. ___ ... 6.66 ....... '_""_ 
Ocr.I-5.. .5·\ l .52 ,60 .43 :1.24 :1.25 a,37 :1.41 10.62 10.13 11.45 10.27 1.'>2 1.32 1.43 lo17 6.00 7.67 8.01 8.78 ~ 
Jnn. Hi.. .;;5 .51 .5\\ .47 3.37 a.52 3.45 3.56 11.80 11.53 11.00 11.40 1.15 1.01 1.15 .92 10.34 11.-12 10.35 1239 t" 
Feb. 1-5.. .56, .49,.54 .47 ;l.51 ~ 3.70 3.61 :1.72 12.60 12.10 13.27 12.09 .!l0 .86 .96 .81 12.82 14.07 1:1.82 14.03 (')
~IJlr.I-5. .M t .4S I .52 .·18 3.68\ :1.8U 3.73 3.73 13.07 12.12 12.77 12.60 .8:1 .71 .81 .83 15.75 17.07 15.77 15.18 ~ 
.\pr.I-5... '1' •Ii!) , .~!l t .51 .48 3.tla 3.94 a.08 3.77 14.72 12.25 13.18 13.:10 .88 .66 .79 .78 16.73 lS.50 In.us 17.05 :>­

___. ______t ~---l.-....._ I Z o 
t "·ith th,. ('xrt~ptiomj indirntt·d, (,1It:'h fiJtuT(' T!'fu(·tWntg n Illftnn of 100 dl·t(!rmjnntjon~ , Sc" V. S. Th'purtrnent of A~rio\lll\lr<' oolor donrl (pl. 1). t'l

mod" in"", '$t·n~01\..~. - 4 UY, orange yellow; YO. yellow "rungr: 0, oru.ngr; VI v(\rYi P, pJf\u~nntJYi fi, f1wert. rr. 
!' 1-:u("11 fi~\Jrf" or dt'}:;rrilltiUIl n'rTl'$t'n~t-i H I1WIUI or!!5 dl'U'rminnt.ions In"d~· il) ) ,Iol1·m~on. !I Enrh figure' f('presrmtio1 n mr-Hn of duplicnt~ d~~t(lrmin~ti(Jns. ,... 
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0)TAm,E 2:3. -- ScaMna{ ('hallil('~ in ph!JI!lral ('haradrr,~ (mil cJiemiml rOllslilUfl1t,q of 1'cIII11!r orallYes all ,qow' Q-r(lny( roo/stock on plot 12, at Or/(n'isla, Pia" "'" 
l[i4S-,H 10 1945,.16 
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NtlY.I-5 n9 ; \\1 Add ;;.\ Add __ .i5 .I'cid~ _.. .. 50 

No,'. 15 ,.\ , 63 , Turt • \13 """'"'' 
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,\.rorbic add 
Iwr milliliter \ :\t'tiw' nridity fa Totnl solid~ • Total arid ~ Solids-aeid ratio

Pirking ,wriod 

i",.-..r'" "! ''''-',r''''-Hi,",,:,],,;.'"I~",.,; 1~",H'r;;;'~'-;I~"·;;!_"":;-:;;'~·~'-"''-'~I!;;'~:;~~'".'';'; 
rn

Oct. 1-5 Mil. ',\If!. .11/1.; plJ ' ,,11 : pU ' Pel. i I'cl. • Pel. I Pel. : Pet. I'ct. i:'j 
~(l\•• 1'·0 0.5ii! O.nt; '. 0.571 2.711 2.82: 2.95 i R.Sa I 8.87/ 8.00 I 2.02 2.32 2.11 a.:l7, 3.82 4.08 ;... 
Xo\'.15., 5"1 .~6: ~.56 .1.00 1 a,lll :l.W 9..10j !I.yo 9.40 1.!I5 1.72 1.49 4.82, 5.04 0.31 rn 
Der. \-5 I .6j ,... . 3.15,~ ", 10.37 ~' __ '" •• 1.53 ~. __ •• __ .".. 6.78 __ ... _ o 
Jan. 1· 5 .~31 ~5; .~~ I a . .'4 a.lo 3.4:! .27; 10.73 10.40 I 1.50 1.39 1.21 11.85 7.72 8.60 
Feb. 1"0 .,3 .,,5 I '''', 3.30 3.39 3.41 .14 I 11.47j 10.80 1.14 1.14 1.00 0.77 10.06 10.80 ~ 
~rar. 1-5 .55 50 I .5:l· a.3!l 3.55 :1.05 .32 11.07, II,·I!) I 1.03 .!H j .82 11.06 12.73 14.01 t" 
Apr. 1·5 .5:1 .49 , ,51' 3.57 a.nn I :1.69 .76' 12.0.~! 12.57l .8:! I .RO I .79 I In.37 15.06 15.!l1 o1~2J,.L :~:~~8 ..__. !_~_..' .97 ! . • 
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()OTABU: 24. Sra,~onClI ('hongrs ill physical ('harurlrr.~ onri ('hrl1li(,ClI ('ol/sliltl(,I1I.~ of T('mplr (lroTlgr.~ (11/ sOllr oro/lyc r(lol.~lock 071 plot.1S, 01 Lake Wales, Pia., 
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~~~ I_~~~~~~ __I_... ~~~C~~it~~ .-~ •..~~~~~: a<~~~s.~ _. _1_. ~~t~.~OI~~~ Total acid ' ___I........_ ••..• " Solids-aeid ratio 


__.'___,l!l~~ ~~:~ :~::'HI'~":~,.''''~ .'''':"'.I.'''''~~ '''.:-'~~'::':I.''".:'. ~,_.~:'. .'.~~<-<-'- '~"':". 
Pel. Pel. Mil. Mg. I .~o. pI{ pI{ pI{ Pel. Pel. 1'cl. Pel. Per. Pel.Oct. 1-5__ 0.45 O.;l\I o.~!! 1 0.G8 0.52 2.81 2.78 2.92 9.41 9.12 8.-10 2.113 3.20 2.35 ~ 3.58 2.85 3.57Nov. 1--5. ...20 .3~ .57, .59 .55 2,93 3.04 :1.14 11.95 10.41 9.61! 2.22 2.29 1.85 5,38 4.55 5.21 00No\·•.16 •• 32 ....... .tlO ..••.•. _:1.03 " ... __ ._._. 11.14 ... _____ __ __ .. 1.91 '"'' 
 5.83Dec. 1-5_ .:18 .30 I .56 .54 .57, 3.11 3.:11 3.27 12.46 11.32 11.11 1.82 1.24 1.45 nii- --Tfi6Jan. 1-5 •• .:10. .43 .361 .59 .61 :1.23 3.aO 3.44 13.41 12.20 11.64 1.42 1.41 1.24 

9.13 
9.49 8.65 0.39 ~ Feb. 1-5. .~2 r .36 .48 I .55 .~7 :1.46. a.31l :1.48 13.80 12.84 13.;1~ 1.:16 1.29 1.10 10.15 9.95 12.09 t<Mar.1-S. .~~ }1 j .fit! I .~ .~\l ~.48 3.5~ :1.56 1~.08 13.17 14.4:> 1.16 1.10 1.03 13.00 11.97 14.03Apr. 1-6. .3. .38 ,BO .uO .08! 3.41 I 3.5. .l.69 10.40 14.06 14.7,1 I 1.16 I 1.08 ,88 13.28 13.02 16.14 @1---'-- ­

1 "'1th the exc~ptiOn.i iudic8lt~, eacb fi.qure: 'repre-iumts R m(,IlIl nf 15 determination... • See U. S. Department of Agriculture color cbait (pl. 1). ~ made in 3 seasons. • OY, orange yellow; YO, yellow orange; 0, orange; V, very; P, pleasantly; S, 8weet. 
, Ea.ch figure or dt":4criplion rl~pres~nL'i. :I. mean of 2G det~rmin"tioll.'t madt". in 1 ReMOn. s F,a." figure r~presentR Q mean of duplicate determination.•• ~ 
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• • • 
TABLt: 27."- Seasoi/al fhallge~ lIZ physical ('hamclcrs and ("!It'mical cOl1slillienl.~ of Temple orange's on SOllr orange roolsloel, all. pial 16, al Vera Bea.ch, Fla., 

1946-47' 
1'-"--,­

l'nilltability ,'~~rkiJ~~-r 	 WCig~~ -1----- i .Juic~ ,luir{' __ . ___~~_____.___ Ascorbic .'
Flt'slt }'Icsh J ,,,,r 100 	 ,1pI'r;od 	 per i Hind per acid per :1..('t.n· Total Total Solid.-noid

fruit 1 

! 
i rolor 1 1 {'olor i 3 condition II RTRmfi of fruit I I Arbitran' I:-<umeriOllI/Imillilit~r.1 nOldity' "olid. ' acid 4 ratio Ulfruit I 

stnndnrd rating t"J 
j---- ~ ... j .,. ..~--------.~"-- .. -..-~-..- ----- " ..- -- -'"-"-,---.-,---- -1---- :.­

Ul 
(;m, f I 

JfI· l' Pd. _.. ..- . I .lfl'. J,H Pct. Pet.Oot.l-:L Ill':; t' 0'1 
Xov.l-;) ... 	 ()y Hit'(\\' I' 

5ij "81 'Bold. .. .. ao I 0.45 2.95 8.77 2.27 3.86 ~ 2lH o ~ COluiw - - til Add, ..... __ _ S5 .47 3.13 10.12 1. i5 5.78n~r. 1-5 __ _ ~~ 	 t"2.='l2 E YO l <:ood.. I ;)1 .'i9 P tnrt to S" ... 81 .47 :~. 31 10.87 1.28 8.49.ls!!.1-5_ 26:1 ()H l" __ .do . :1 ,;8/ 1;1 ." .do... • 92 .50 :J.49 11.97 1.0:1 11.62 
Feb. 1-5.,--- -'I' 296 r o •. _do __ " I .;8 110,...do.. _,," 93 .51 3.57 13.29 .!l1 14.60.\)81.1-,,_ ,. 273 K o j 57 	 ~ .•.do"_ I' 60 .. do.. __ ." 96 .52 3.67 14.10 .90 15.67Apr. 1-5 	 J( , 272 o j..do__ " ,;6 ,~!l _." _do... _ 92 .Sl 3.68 14.70 .R!! 16.52 Z 

~ 
! Ea("h fiRUr(,' or- dl"SC'ription rer-resents n menn of 25 dt'tf"rminnlions mAdf. in 1 s{'n~on. 	 Ul 

~ OY, ornngp yellow; YO. y .. Uow orange; 0, orange; V t \~ery: P, plensnntlYi S1 swpet. ....: ~~. 1'. ~. D~pnrtnwnt of Agrioulturo rolor ohnrt (pl. I). , EnC'h fiP:UfP rpprtlsf'nt~ n mf>..an of duplicatf> df'tprminnUons. Z 
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T.4.BLE28.-Seasonal change.:; 1:n physical characters and chem£cal C07'..:stituents of Temple oranges on SOllr orange roolslock 011 plali7, at Florence Villa, ~ 
Fla., 1946-47 

Juico Juice Palatability • IAscorbie . .,
WeightPicking per 100 TotalRind Flesh Flesh per aeid per I .,\c~lve Total ISolids-Rcid t:Jper


fruit I
period grams ofcolor 1 2 color I 11 condition 1 fruit 1 . milliliter' aCIdIty' solid. • acid 4 ratio
fruit I Arbitrarv Numencal 

standard rating ~ . 
;.... ", 

Gm. MI. Pel. Mg. pH Pet. Pet. ~ 
Oct. 1-5_.__ •• 184 C OY ('oo.rse_._ 59 61 Y I1ci·"\..____ . 30 0.49 3.04 8.18 2.02 4.05 
Nov. 1-5 ___ .. 230 0 OY 59 61 61 .49 3.25 9.57 1.43 6.69 t:d__ ..do____ Tart ______ .. 
Dec. 1-5..____ 286 E YO Good..__ 57 60 P tah to S.... 81 .50 :l.40 10.80 1.18 9.15 '0 
Jan. 1-5______ ____do.... _._.292 J 0 ____ do.... 60 63 93 .55 3.49 12.15 1.11 10.95 t' __ ..do____ • ___Feb. 1-5..._.. 323 J 0 ____ do.... 57 59 93 .47 3.72 12.72 .83 15.33 t" 
Mar. 1-5..___ 304 L+ 0 ____ do.. __ 57 60 ....do.... ____ 92 .47 3.70 12.72 .98 12.98 t.>: 

~ 
1 Each figure or description represents a mean of 25 detenninations made in 1 season. 3 OY. orange yellow; YO. yellow orange: 0, orange; V. ,"erl'; P, pleasantly; S, sweet­
'See U. S. Department of Agriculture color chari (pI. 1). • Each figurf> represents 1\ mean of duplicate d"t"nninations. .... 

~ 
~ 

rn 
~ 
~ 
o 
.~ 

>­
~ 
g 
,~ 
o 
:tI 
t:J 

• 




• • .. 

T."-BLE 2U.-SeasorlOl changes itt physical characters and chemical CQ11slituent8 of Tempi,. or .,nues on 80ur orange roohiWck on plot 18, at Dundee, Fla., 

1946-47 

Palatability •.Iwce I I'WeigbtJ'ioking A.corbi" per Rind I Flesh I Flesh I per 100, •::,~e acid per .~ctivc Total Tetal 18~lida.acidperiod' 
fruit • color • , color' I condition' grra~t· r I fruit' I Arbitrary acidity' 80lida ' acid' rat.io riJNum~riC811 milliliter' ru. 8tandBrd ra.bng 

_1_ .._>, ___,_1_____ •___ ___.__--, __ ___..• ~ ~_~ ~ --.------ ----.---- [1J 

G.... 0MI. Pet. Mg. pH Pel. Pet.Oct. 1-5.••.• 185 D OY CORn",••• 60 62 Yacid•••.•.• :l4 0.58 2.96 9.43 1.97 01.79 
Z 

Nov. 1-5••••• 228 E 01 >••••do. '.' 60 62 Tart........ . 60 .58 3.14 10.17 1.49 6.83
Deer•.1-5•..•. 268 G YO Good .••• 56 59 P tart to 8 ..•• 84 .61 3.31 11.47 1.20 9.56 
t"' 

Jan. 1-5.. '. 276 I o ..••do... . 61 64 • •••do........ . 92 .61 3.40 12.65 1.02 12.40
Feb. 1-5..•••• :l39 J o 57 59." .do... . • ...do••••.••• 93 .55 3.64 12.84 .81 15.85MIlT. 1-5•.. BOO K o ....do.. .. 59 112 • •.•do••.•••.• 96 .61 :1.66 13.75 .90 15.28 ~ 
Apr. 1-5•••.. , 327 L+ o •••• do...• 57 60 ..do...... .. 90 .tlO 3.73 13.94 .75 18.59 Z 

l;:l
l"J 
[1J :~

1 Eaeh fhr:ure or description represents a mean of 25 ~eterminftt.ions made jn 1 seRson. lOY, orange yellow; YO, yellow orange; 0, oran.ge; V, very; P, pleAAsntlYi S, sweet.. 

, See ll. 13. Department of ARri~u\t,ure color chart (pl. 1). , Earn figure repr"~P.nts 9. mean of duplicate determinations. .... 
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c,
TABLE 30.-.'Scasollal challf/cs in physical charaders alld chl'mical COIl,~IiIIICllls of J't'mp!c oranges all Cleopotm rootstock 011 plot 1fl, at. AIerritt. I slal/d, Fla., 

1943-44 10 11146-47 
~ 

Hind color' , FI(·~b color' , Flesh condition ' ;.3
Pieking period ! Weigbl 1-'-­ ....­per 

0 
________ ._,_~~i~~ __:~~~H 1114-1-15 1_,~'l"f)~~O 1946·47 1_ 194:l-'~ _1~1~~~~~~f~q~~~I~_I.i~~·7-1--19'1~~4:~[~~4~-'~~-=\~-' -;~~~47 

t>:J 

~ 
Gm. 0 

J) >Oct. 1-5. ~ __ .. ~ 1 152 J3 1) IJ (!y t (n: I (~y ! (~y Illicey • ~ Conrse. __ Conrse•.• Coltrse...Nov. \-5 .. __ t"21·\ /l II [) F. )0 en: I xC! , )0 COllrse., •.••do•••••.•. do, ... __ ••do.... 
No\". 15 ... _ .~. 

, 
i ~ 227 1 E tilDec. 1-5.... .. .. 
I 
I !!-I4 j ~i E G r: o }g r~ \·C; )' yi'i' 'b'';;J:::: .~'.~10~::= 'b'';;J:::: 'b'';;J::::

,Inn. 1-5.. , 267 , K K I II o 0 YO I () ...do.•.. __ ••do. __ •• __ .do••.• __ ••do.•••
Fdj. 1-5...._ 289 L+ K .1 I () 0 j () 0 !, .... dO•• , .••••do........do••••••••do... . 

8 

:\lllr. \-5., .271 . L+ 1\ .1 K () 0, () I 0 .... do..••••• ,do•••• __ .•do........do•••• ~ 

Apr. 1-5. ,. :1 252 1 L+ L r. () ()! 0 " ~ ••.do•••••.•do...... __ do.... __ ••__.... ~ 

Z~---...-...-------.-.>---.., ...... --------.~-~ --------.". 
~ 

~ 
~ 
rn 
t::l 
t>:J 

~ 
0 
"j 
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~ cc:: 
~ c::
::c 
t>:J 

• 




• • • 

,,.,,. <___ "'"" _ < __ .-_ ..... ____ .. -.-........--~< ~."' N _____ 

PIIllltllbility I 

JUi"l' 
Jui~·t· 


Ph~kinK IwritKi pf~I' 

Ill'r lUll lllia H lIlH-·15 lU4ii-4i1 I04il-l7 

grnmA of h-ult Ifruit' 
.\rhitrnry i NumorirJlll --I ~UJ~:~rir~~ Arbitrnr.v 1~Unl;r;':I1~ NUnlcricnJ C)l~tnndnnl ruliug I '~[.~~~~,~';J rlltlng ~tl\ndnrd I rating ~~{~~~:;J rntlnlli g;

I 
 l:J)

j.WI. Prt. I - --

o 
Oct. 1-'-' 50 UI \. ".-id ,. Iu·id. 39 V acid .... , :17 Z.\dd. 10
No\~~ 1~:j 5U 61 Mid. ~~ I __ dn . ,;7 Tllrt. 02 Tllrt. _ 114 ~ 
Nov.. Hi , 00 t 02 Tllrt._ _ _ 01 _. __ .••.• _. • ............ . t" 
O.e. I-IL 00 U!! i' lolrt- tQ S 85· J'tnrL ._ - "I' 78 J' tllrt.. .•. 77 l' tart to S "'88 
Jan. 1~5 . 61 tJ.1 do lIa I' tllrt to R 0:1 I' tnrl h) R _ 9<1 .' "do•• 93
Pcb. I-Ii. 00 Il~ do 911 do ! \l·I ...do • IlU ._ .do .. 95 ~ 
Mllr.I·5 UO tlZl do 115 do -i 110 _••do" 92 ... do. 116 
.\I)r. 1·· 5 UI 65 i do n:l tlo 1 00 _do •• _ S8 

- '-,-~--.!- ~---~--.----'---'-- ..l-"7'-----~:.....-- ~ 
A~,·()rbic Ilrit! \. 'd" 'I 'I' I "d' Totnl neid ' Solid.·neill rn tio . 52

'" _ . p"r 1II1llilikr " :..: ctl~" :lCI It.\' ~. oln_~o I "', 
Pickiu~ J)l~flt)<J 1

lIHll \ IIlH ill-l" !lIl.ltl- i 1114:1-- i 11)·1-1 I1l·1,j, i U!UI 110.la .. 1\)4-1- 11145- W'W.. 19,1:1 1\l4~~'11'9'15"1" 10~1Il~ ;04:;'-1-1~:;'~--1-1;1~~-11O'1I1- s 
H '15, ~Il ! n ! 4·1 ! 45 41l;.J7 I H 4ii ·Itl -Ii H 45 46 47 41 45 40 47 s .. ,-~ -..~--- --,-.,.-_. -,,-' -'- -- ....... _- ,t:;j
., -: ·I! -,-1 -"- >. 

Pel. 
(l,·t. I-~ U

Mv. 
d !! U.5O 

.Ifu. 
l 

j 
() 

,1/ 
M 
o. ; 

" 0.·10 
.IIU, I 

I ~ 
p 
•• 
/I 

tJ 
. 

2.RU 
[J 11 

2.87 
I} II 

I
I 

2.g7 
P 1/ i 

• Il.a:! 
Pel. 

8.87 
I'ct. 

0.50 
I'cl. 

11.2. 
Pct. 

2.77 
l'e/. 

.)Pd.illl II):JUPel. 2.71) 3.37 '1.1)0 3.07 3..1:1
Nov,,- 1·..5 . .",1 .~:l I .5:1 .·17 i !!.9~ ,:1.14 a.HI I 3.27 • !l.1l7 I !l.~~ !!' 05 10.12 2.00 i:li:j i:57 1.30 4,S" fl.05 0.40 7 28 ~ 
:-;0\'.15 •. =­

~ ~ ~ ~ ~.02 -I 'j' ., .1.18 .. .. .... "1 10•03 •• , ... ···• ..1· -- 1.40 , .• _ ... '"' -..... 7.07 .. ... .~ , - ""­
Ul'I·. 1.. 5 .55 .51,.54 .5~. :J.17 !l.2!l :l.a. i :1.:1\) 11.17 10.73 10.80 lI.a7 1.00 1.20 1 ,.,.) 1. 12 7.45 8.00\ 8.85 10,15 
JRIl. 1-5 .51\ ~ .,j~~:!;i~ ! ~'~:l :U* :I.J!) /. 3.01 I~.O~ I.U~3 1.~.02 1~.:;5 I.()~ LOa ~{)5 .87 11.26 11.19 12.21 1·1.08 l'lFeb. 1-6 .u:i .4. ,,_, .·1.: .1."•.1.7•.1.0.1 3.79 1•• 6.} p2.15 1•• 1_ 1•••9 .8t 82 .84 .71 14.1).\ 1-1.82 14.-13 17.3\ 
~I!\r.. 1-5 ,;il .-17 ,;01· .,2 a.58 i :I.Sti :\,81 I :1.71J 1:1.32 11~,72 1:1.~7 1·1.0() I .R7 .75 .71 .87 15.31 HUll! 18.S:! Itl.OU o 
Apr. I 5 .n,; Ai·ia ~ I :l.thl :U17 :1.711· .. ·1.:17 fl'1.07 15.1:1 ,. I .n .7ii I .84 • 19.118 \8.76 18.01 ::a 

;.­: . 
Z 

I \Vith till' ('~C('ptiOtL" indiclI,teu, "ud) tlgun, rt'pn':I"'J\L~ n nll'an l-1r 713 dl'h'rJuillll.lioll"l 1 Sil" L'. R. Ocpnrtl1ll!llt of Al!riculture color "'inrt (pl. I). gJliuull' in a Sl'IlNon:t Qr of lOO lh·lt~nnjnlltion:; nimh· in " itl,'tl:iU"!"h f OY, orullgcyollowj YO, yullow orange; a, orl\mtt!: V. very: P, plenHn.ntly: 5, !iwect. C/l1 I-:m.h fi!turl.· ·or d'''rli'nptiou r(·t>rt'ril"n~ u nh'tUl of:.!Jj t1"h'rmilll\liuns mud{' in 1 tltllutun. 1 rt~l,,)h fiRur(.· rtlpruscntAt t\ meRn of duplic)A.te dh~·~rminl\tion",. 

....1 
01 

http:duplic)A.te


• • 

01'1'.\111.1;; ;11. -St~~ol/al r:hanges in pliy.\1CUi charac/er.~ all(il'helllic(f{ r,oll.~titlle:llt.~ 0/ 1't~lItplt· (lI,(t/lf/fS Oil ('/eoplItru roo/slock (m p/ol20, al Windermere, I Ill., 00 
1!/,,,d4J, 10 1[11,6-47 

-I--'<-~--"'-"'•• ­

,._. - Hind color I I , 1'~It..:;t. ('olor'! ( FIe.'Ih l'onditioI1 !Weight , 
~,...-~-~~---.,.Pi<%ng IwriO<! per , --! ~ 

fruit I ! uua-l.J 11116·-17 i 11)1:1·1-1 1I).f.;"4il J IIltll ..17 11).\3·+1. I\JH-·I,; 1945-Ul 1946-47 gL 1.O~4:.-l:;J.HlI:H'~_. I WH "";.1 1 ____.I'_____ _______ 
Z

_____"4___ ____ • I_·~ 

; I -1 .... 
C)Om. l 

! 
(h·I.1··5 I~ l: [) (. {. () \' YO OY 0\' ; Uief·y ....l Hic.~r ... Conr."... Hic~y•• __No,-. 1-5,. ; 192 /) g I) I> \'0 YO YO oy ~ 
:-\0".10. , 207 F YO I~O~.~:::: 8~~:::: .~:.~~:~:: .~.o~.~~::: til
D~c. 1-5_ ... i :119 j 1 II r i: {) YO \'(1 U' 

I
(loo<!.... .do.... Oood ____ Good. ___ 

Jan. 1-5 .,I 2.f\l : I. K K .f II () \'0 tI _.dO"' .do... .••do.•.•• _..do .... .
Feb. 1-5, •. 2~5' f.+ f­ K .f I) {J () () ....do... . .. do .......do.........d" .. . ~ 
~(Ilr. 1-5 i :!5:l 1.·1- l. r. o () ()1.0\- U I ...do... • .do........do.........do .. ..

Apr. 1-6 :!4G r. +- K 1.+ () () I () 1.... ~0.. i1 ..do.. . . ..........do.. . ~ 


__ ......... f.
"J.. .~L Z 

Pnlnlltbilitr • 

Juice -~ 
1><,,100 .fUj"" 19-1:1 ""I lUI' I~ 10·1'; .Jij 19·1t1-·4/l'i"kirw; , ... rio<! per Igrams of !=1fruit I 

Arbitran Numeri.'nl i Arbiu'!lrl' 1 NuuH'rit:nl NUlIlf'rir.'nl .\rbitrnry NWllerirnl rr.
.landsn) rating ! slnnrillrd ! rntill~ ~t~~~~~~~J rnling stllndard fRting 

fruit I I I 

t:! 
j t!l
J . ~" -I , 

.lit. Pet. J I 
OCI.I-5" .• &7 59 ,. acid 28 i \. llcid :}9 I .': 11I'irl. 31 I \' ucid .•. ::4 ~ 
No\w. 1-5~ - .. - tlO tl2 Acid. 56 I Acid. flO.,0 II nfL•.Nov.15 _... i 58 '60 Tart. ti8 .... .•• ". .~~..:~n~t: ..... o 
nee. 1-5•. 60 62 p' ta;t t~ S. 81 P IBr! ... 78 P tnrt •.. ..1 191 PtllrttoS. 85 "1 
Jan.I-5 ... til tH • ... do .• 115 P 111ft (0) S 96 I' tlltt to S. .. .! 92 ...do..... . 95 >Feb. 1-5.•• 60 tl3 do .• 97 .ct.) 94 ....do........... . 11797,...do... ""1:'1"r. 1-5 ... 60 63 .do.• 91l ,. . rio !l3 ...do ...... 89 ....do........... . 96 ~ 
.-\,,,,.1·5 .. SS til! do III ! rio nil .. . ~ .........do .......... . III .... 
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59 8}O~ASONAL CHANGES IN }<'LORlDA TEMPLf] ORANGES 

·Ct.-:c __~t-.. ,C!::-:c:ooo

• 
~ ..... 1':'1-t'C?~tO* ....... :~-:~=:'"":


-=::e.a.t"! t~Me-::.e-:~ !~~~:;:?~ 
=. 

:~_~r...I"'~ 
0.:: C'I-C;:t) 

-tei""': 
"­

-C--~O!lQI­
Of.::l""=-I~C'lt.. ' .. 

tci":"":"":"": ... 

• 
!l.. 

~::: 
\iei ......; 
!l.. 

+_._----_... 
~OC;t... r ...I I­
·-:!-:f-:'oo.::~T 

~ .,. ,:::!!!:3$ 
:! 

'" 
-r. . ~ .,.,. 
c" ;... ­

..,
:­
~ 

,X:l.~ 
00;:"1 

it":-=-: 
"­

• 1""l.r~I.~I,,.;tn7'--:) '? I.: I:; 1,,7 1.7'--2 171,,7
l--J.~~-~ 
i; ~ ~ d4 ~ t i ~ i ~ C.£ ~ i 
~~7.0~~~~ =7,Z~.;t:..?..f. 



• • • 

o ~TA II u: :l2. -- Sel1.wlIlal dl/wyes ill flhysiml chartl('iel's alld /'llI'lIIimll'o/l.~liIllel1(.~ oj Templl' or(/I!!lt'.~ Oil slre/'L oral/ap too/s/o('k Oft p/o/21 j aII-Filldt'/'IIlt'I'l', {<'la., 
I!W'I;';' to !!I,W-V 

Hi nd i'olor ': J Flesh "olur ' • Flooh oondition ' Wdgbt ":l 
Pirkiug p,-riod Pl'T 

fruit' , ~ 
\11-1:\-41 H1HI5 IIH.11!i 1\1-I1l·17 j L{l·1.1 H 11].14·4':> 1\)·1.;-111 I 11146 ·17 1111:1-1-1 

I. 
IIlH:-l:'j_1 ..1~'IS'-I~lI9-1IH; 0: z.... 

(;".. I ~ 
Oct. I·,; lii7 B (" ( C' Oy oY (n' ;,..Ric"y Connw. ICours,".. ICOI\.rsl·~ - t"NO\'. 1~-5~ 19~ II 1) II Il YO YO O. ConnU'. do Good .• _. .do. __

XO\'. III , 207 E \'U <lood_ - •• f 0:
?!;·I
De,·. 1-5 :!:.!6 (I !o; II F 0 YO YO yi> nood~~ o"ot'd. O;''8rao .. <::J"n, 1-5 252· I. I. 1. .1 I) 0 \'0 () .do . do • _do•. Good .••• t"Id"
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