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Seasonal Changes in Florida Tangelos

By PAUI, L. Hanvixg, principal plund physivfogist, Moaens B, Buxvary, bivlogica!
sefence  fechnician, and Pavun L. Davis, chemist, Hiological Sut-nwb Branct,
Marketing Research Division, Agrieulfural \lurkutmg Surviee !

Summary

seasonal changes and yearly vart-
wtions for the principal commercial
variclicsof tangelos (C¥irus reticulalo
O paradist) are presenied, The
varvieties  included are  Orlando,
Thornton, Minneoln, and Seminole,
Chemical constituents and plysieal
chatracteristies were defermined and
the datn correlated with palalability
tesis.  ‘Phese tests provided n basis
for the establisliment of standurds
of maturity at harvest for these
varicties of tangelos. The fest
period was from Oectober to Febru-
ary for the four crop yenrs 1952-53
o 1955-56. The groves wers
chosen to represent typical plant-
ings in Florida. The rootstocks
included sour orange ((itrus Awr-
antium), Cleopatra tangerine (.

1 Acknowledginent is made to dr. J. 13
Prevatt, Chairmnn of the Tuangelo Ma-
tirity  Gomuittes, ond  to  connmittee
members 18, H. Prine, William Franklin
Ward, and Teo H, Wilsou for their helpful
stiggestions nnd npprovul o the tungelo
maturity “oeode,” and o the following
growers niil R]H])[)LT‘\ for genverously pro-
viding fruit For the investigaiion; Charles
B Bracdshaw, . A, Bradwell, G, 1L
Brooks, W. C. Dnm('lw, . (mre\' Colley,
ihe hite B J. Tadeail, Colin English, T
Allen Haley, Jr, v Jofferies, J. A,
Kauffnn, Den Twewyp, Lake Regiun
l‘.lckmﬁ, Associntion, J. W. Moore, A, B,
Piekara, W. R, l'ollm(l C. W, Rex, ¥. E
liul}u‘th T. Ralph Robm:mn it. 8. hultcr,
By rum bhocklw JFason Smlt.h G C
Thullberry, E. G. Fodd, G. F. Ward, wnd
Cow, Worn Staff members who as-
sisted in eonducting the investigntions
were: Thelen L. Dudak, Buston 8. Floyd,
Trnest B, Forrest, Jr,, Williaa . Hoenry,
Farl 1. Nelson, (3 Tee Roberts, Timily A,
Hoss, AL, Soule, dr, and T AL Whaendou.

reticidale), rough lemon (. Limon),
sweeh orange (. sinenxis), Rusk
cibeange (Poncirns rifoliate X 0
sinenstg), and sweet lomon (0
Limon).

The Orlando reached mnturity
first. and Seminole Iast; Thornton
pod Minneoln were intermediate,
To insure good eating quality,
o marketing standard was estnb-
lished baving varying requirements
through the season, A nomograph
was devised for easy enleulnfion of
minimum,  market  acceptability,
This standurd provides for a sliding
scitle of nceeptubility based on sca-
sonal changes in solids and aeids
and in  the solids-lo-ncid ratio,
Early scason fruit must have o
minimum of 9 percent total solids
and 1 minimum ratio of solids to
acid of 10 to .  As the season pro-
gresses the minimum total solids
re¢uirement. cdeereases and the mini-
mum tolal solids to total acid ratio
inereases.  The quality and qguan-
tity of fruit reaching the consumer
can easily be controlled by adjust-
menl of fhis stondoerd.

"[he weight of total soluble solids
incrensed and the weight of total
neid decrenased during the marketing
season. These fnctors, togetber
with the resulting solids-to-ncid
rntio, were closely associnted with
the palat,a.blht,y ratings.

Ascorbie neid (vitamin C) con-
contration showed no marked tend-
eney bo fluctuate during the season.
Acttve acidiby gindually decrersed
as the tangelos ripened.
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Both the volume of juice and
weight of the fruit inereased during
maturation and tended to level off
or decrease slightly after prime eat-
ing quality was reached.

egreening was associnbed with
maturation and took place rapidly
during the October to Februnry
period.

By the time he fruit reached the
minimum siandard of consumer ac-
ceptability the eolor of the flesh was
veldow-orange to orange for Or-
lando, Minneola, und Seminole tan-
gelos, and tannish yellow for Thorn-
ton,  Flesh texture of oll variclies
wis rood alb this time,

Vartation associnted with root-
steck wns 1ot as pronounced as Lhag
associnted wilh variety. For Or-
lnndo tengelos, total selids, Lotal
neid, wnd palagability ratings were
higher in fruit from trees on Cleo-
patra rootstock than in {ruit from
trees on some of the others, such as
rough lemeon.

Yenrly variations in fruit charne-
leristics were associnted with pain-
Tall. - Fruits produced during a rela-
tively wel scason were henvy and
bad a high volume of juice ; the juiee
had low total solids and (otal acid.
During a velatively drv season the
fruits were relatively light and had
1 low volume ol juice. However,
the total solids, loin] acid, aad
solids-to-ncid ratio weve high.

The Orlando, Minneoln, and Sem-
ole tangeles vesemble ™ the tan-
gerine parent in many respeets,
such as total solids content, nscorbic
ncid concentration, active aeididy,
and vind color. The Thornton tan.
gelo resembles the grapefruit parent
w total solids content, ascorbic ncid
concentration, and color of the rind,

Introduction

Taugelos (Citrus reticulate X .
paradisi) ave grown in Florida and
marketod as specialty [ruits, They
are important items in the gift box
trade which comprises aboul, three
million pieces, but in recent years

2

commercial marketing of Langelos
on the carlot basis has become oven
more important. Within 29 years,
1928 to 1957, nearly 400,000 tangelo
trees, enough for planting over
5,000 acres, were veported Lo the °
Florida State Plant Board inspector
as having been moved from Florida
nurseries to Tloride destinations
(74).% During the 1957-58 season,
sboul 350,000 packed 4/5-bushel
boxes of tangelos were cortified by
the Florida Inspection Service (6).

Tangelos comprise o group of
citrus fruits which are hybrids of
the tangerine, or mandarin oran e
(Citrus reticulate), with cither the
grapelruit, or pummelo (C, paradisi
and C. grandis) (21).  The tangelos
used in this investigation, however,
were crosses of (Yirus reticulata X
C. paradist.  The name tangelo is o
combination of the first syllable of
tangerine and the last three lotters
of pummelo. The first crosses giv-
ing rise Lo this group of fruits were
made by Swingie at Tustis, Fia., in
1897.  Other crosses were made by
Webber in 1898.  Another series of
crosses by Swingle, Robinson, and
Savage (17) cover a period from
1908 to 1912. This plant breeding
work was done principally at Eustis
and Glen 8t. Mary, Fla.) by scien-
tists of the U.S. Department of
Agriculture.

In this invesligation the fruil
development  and  compositioual
changes of (he prineipal varietics of
tangelos  were  studied  during
marketling seasons 1852-53 to 1955—
56. From the results, it has been
possible to establish minimum ma-
burity standards by correlating
physical measurements and chemi-
cal constituents with palatability
ratings of the fruit. Practical
standards were set wp on a sliding
scale. For example, early in the
seftson o minimum of 9 percent total
solids and & minimum selids-to-acid
ratio of 10 to 1 is required, while for
late seasou fruit the requirements

* Italic figurces in parentheses refer to
itews in Literature Cited, page 25,
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PELATE I'ypsical fruits of the Orlando, Minneola, Thoron, und
Seminole tangelos,
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Prate 1. United States Department of Apgriculture standards for determining the
color of Tangelo rind.




are 8 minimum ol § pereent total
solids and a minimum solids-Lo-aeid
rutio of 10.50 io 1.

This study is & part of a broad
program of researeh aimed at im-
proving markel efficiency, and ex-
panding markels [or farm producets.

Description of Orlando, Thomten,
Minnecla, and Seminole Tan-
gelos and Their Rootstocks

Tangelo varicties vary widely
troe and fruit charsetenstics. The
trees are vigorous, usually attaining
standard orange tree size. How-
ever, it is matnly the fruit character-
istics thal interest the grower, ship-
per, and consumer.  The ditferent
kinds of tangelo {ruils vary consid-
erably in size, shape, color of rind
and [esh, flavor, and date of mat-
uration.  Webber (27) points out
that in geveral, tangelo trees pro-
duee fruits about the size of the

common sweeb orpnge.  The fruils
@ .xlibit o tendency to be slightly
drawn ouf at the stem end or
necked, Tangelo fruits are usually
highly colored—the Orlando, Min-
neolr, and Sceminole, bright orange;
Thornlon, bright yellow. They are
wromntic, ricbly {lavored, sprightly
aid, only slighlly bitter, and very
juicy, ‘'he rind is usually smooth or
slightly bumpy, thin, comparalively
loase and casily removable like that
of the tangerine.

The Orlando tangelo {(formerly
known as ‘Liake’) is the result of
the cross, Bowen grapefruit X
Duney tangerine, with the lailer as
the polien parent (717, 18, 21). Or-
Iancle is one of the earliest maturing
taeueelos and harvesting nsually be-
zing in carly November. Tlowever,
prinie eating quality is not reached
until Janwary,  The fruit is atirae-
tive, lighly colored, deep orange to
almost tungerine red, and has & thin
rind, which is slightly pebbly but
nol rough. They are aboul. the size
of langerines, the average diameter
Lring [rom 23 Lo 33 inches. The

fruit is slightly flat and coniains 10
to 12 seeds (plate 1),

The Thornton tangelo is believed
to be a result of cresses between
tangerine and grapefruit (16, 17).
It dates back lo vrosses made by
Swingle and Webber in 1897-98 at
Fustis, Fla. Swingle, Robinson, and
Savage state that “the original ree-
ords of the group of hybrids giving
mse to the Thornton tangelo were
losl, so that the pollen parent is not
definitely known. As many of the
sister hvbrids show untmistakable
tangerine characteristies, however,
it is safe to say that this fruit is a
tangeloe with grapefruit the lkknown
seed parent” (I7).

The fruit abtain prime eating
quality in January and Iebruary,
although harvesting begins in De-
cember, The Thornton is unusual
in appearance in that the rind is
soft nnd thick, somewhat wrinkled
and pebbly, and the color of the rind
and flesh is yellow orange. The
fruits range in size from about 2%,
lo 33%s inches and are flattened at
the blossom end and slightly taper-
ed ut the stem end. Seeds range
in number from 10 to 25 per fruit
{plate I).

The Minneola tangelo is the result
of n ¢ross in which the Bowen grape-
fruit. was pollinated wilth polien
from the Dancy tangerine (17, 21).
The fruit reaches prime ealing qual-
ity in January and February, al-
{hough harvesting begins in Decem-
ber, The Minncola is probably the
most attractive of the tangelos, and
when fully ripe the color of the rind
is deep reddish orange. The fruits
are medium large in size and range
{rom 2% to 3% inches in dinmeter
or larger. They wre somewhat flat-
tened at the Dlossom end, and the
stem end of the fruit is slightly
ruised but does not form a distinet
nipple. The fruit contains 7 to 12
small seeds closely grouped at the
centar (piate ID.

The Seminole tangelo, like the
Orlando and Minneola, is o result
of crosses between Bowen grape-

3
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Truit with pollen from the Daney
langorine  (#7, 217). The fruit
renches prime eating quality in
February or March, although bar-
vesting begins in January, This is
one of the most attrnctive of the
tangelo fruits, and in general ap-
pewranee il is more like a highly
colored orauge. Fruit size aver-
ages from about 23, to 3%s inches
in diameter. The rind is thin,
smooth, and glossy with a tendency
to crease. Seeds are nwmerous,
20 or more, short, plump, and
closcly grouped at the center (plate
I). The flavor of the juice is tart
aod sprightly which accounts for
the Inte markeiability.

‘Tangelos have been grown chiefly
on sour orange (Cetrus Aurantiwm)
rooistock. However, because of
Lhe susceptibility of sour orange to
the virus disease tristeza, this rooi-
stock is Josing favor., In recent
vears there has been fairly large-
scale planting of tangelos on rool-
stocks of Cleopatre tangerine (€.
reticulate, veferred to hereafier as
Cleopatra), roughlemon (€. Limon),
and sweel. orange (7. sinensis).
Rusk Citrange (Poncirus trifoliala
X Cilrus sinensis, referred to here-
after as Rusk) rootstock is nlso
used in a limited way in Florida,

During the 5 months, Oclober
through I._'Fcb.mm-y, moriked physical
and chemienl changes oceur in the
frutt. Tangeles, bke oranges wnd
grapelruit, do not improve in palat-
ability after harvest. Sinee they
contain practically no starch, they
do not undergo marked changes in
composition after being picked from
the tree, as do apples, pears,
mangos, and bananas.  The degree
of maturity of tangelos at the time
of harvesy is the most important
fuctor  determining  their  cating
quality. Theyr owe thelr sweetness
to pabural sugars contained when
they are picked and it can readily

be understood that they should not.

be hirvested unitil they ave ripe. Ty,
is recognized that other factors,
sitch as weather conditions, soils, for-

4

tilizers, eultivation, spraying, and
cdusting, may also affect eating
quality. Some observations regard-
ing the effect of rainfall were made
in connection with this investiga-
tion,

Materials and Methods
Selection of Plots and Samples

The varieties siudied were the
commercinlly important ones—Or-
lando, Thornton, Minneola, and
Seminele. The commercial groves
used for fruit samphug were selected
to represent average tangelo plant-
ings in Florida. They were located
in the central and ridge districts on
sandy soils relatively low in organic
nuabter, and in the west coast
Bradenton-Terra  Cein  districts,
where the soils have a relatively
higher organic matier content. In
each of these districts the tangelos
in the plots were on the following
rootstocks. Six different groves of
Orlando tangelos were on rough
lemon, 10 on sour orange, 4 on'@®
Cleopatra, 3 on Rusk, and 1 on
swect lernon. Three different
groves of Thornton tangelos were on
rough lemon, and three on Cleo-
patra. Two different groves of
Minncola tangelos were on rough
lemon, three on sour orange two on
Cleopatra, and one on sweet orange.
Three different Seminole tangelo
groves were on sour orange and one
on Cleopatra.

The sample groves ranged in age
from 5 to approximately 25 years.
Afost of them were mature but none
were considered old for eitrus trecs.
All the groves were in good condi-
tion and had received norme} .cul-
ture, ferbilizer, and spray ieat-
ments, The irees showed no
evidence of deficiency disorders,
The location of the plots, variety,
kinds -of rootstock, age of the trees,
and the seasons of investigations
are given in table 1, '

The tests were started the firsd:
week in Qetober and econtinued until
January or Febraary, at which time
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tungelos, and deles of study of cach plol

TABLE I~ Descriplivan and location of study plels in Floride eonmerciol plontings of

Vurtety, kind of rootsteck,

. and plot aumber

Agrof
trews i1
woary !

Locothm

ostriet

Reason nr seusens of

Orendisn
Houph emon:

.
et
Iv

14
1§
.l
sk
20
2
Sweel hemon:
Mo R
Thernlon:
Rough lemon:
b T,

kB

1 T,
Minneoia
Kouph lemon:
S e mmemammes
da
Roanr orenge:
L

EH -
Cleopatras:
it

L F
Sweet arango:
L
Beininehe:
Sour orutge:
B aesanmm————

F
il

(‘Icnpf\trn': ’ N
_‘ﬂ

Apapka,
(hroveland
Aven Purk.,
catloo oo
e, o
N . T

Tavines,
Apoikn,
Teren Url. . .
Aol L
Hrodetatoni o
Avan ek
Okuhumphin. .
Aount Ilomwer. ..
Grovelwut. .. .
Hrglentati, .

Allntiente Spfogs
Avon I'ark .

IR 1 T
Okdstrngsha | o

Trvires, ..
Aol
Hradunton_ .

Aven Turko. ...

Monnt Honwrao... ..
I T

Qlermont..

Forest CHy______. -
TuvrBres.. oo ..
Grand Lsfand o

Trvares.

Chroveland ...l .

Terrn Cobdan e ane,
Houlenton.-. .

Altnmonte Springs L
Surrenie . .. ..

Bradenten... .

Coperad. . L .
I 11 TR

Ridee.

R /T
oo
I P,

Condemd L. oleal
i L

Wosl eomsto.
KT
{17

Rithpe.

Contral, ...

WL oSl .

Cyntend - L L.
iy

P T
Contral,

] [ TR

L[ P
Wost const

Kidge_. ..

Conttid o eamamians

I L

West const
PR+ P

PR

[ T2 o | — --
JRY [ .

West const,

U T

Porra Ceith.

Tuveris. ..

Greitd Tslondd

52 &3 to iHES 5
A5 b 10AGE 54,

HH2-5 to 10,
e,
o,
13,
I,

13- Lo 1E5-50.
20,
1DRI-5%,
Do,
13

VA2 53 fo WSS O,

1uit-5d To §UShE-BL
o,
1

0= Lo 1955-54,
D,

Dn.
HIF3-54 Lo 1855-54.

WEZ-A3 ta 195555,
D
A5 Lo 195550,
H32-54 10 1955-M].
0.
WisA-54 jnrd 195560,

1952-51 tor 105504,
Do

1053-54,

1952-53 to 1955-50.
LE53-5 Lo 185554,

15635 sl 105556,
1052~-53 Lo 165556,
196354 Lo 195556,
1852-51.

1953-54 ol 1045-5G.

1 As of 1053,

some of the fruit was showing signs
of senescence as indicated by creas-
ing, puffiness, separation of the flesh
from the rind, drying out of segz-
ments, and dropping from the trees,
Ssmples consisting of at least 125
fruits were picked from each plot
@.: intervals of about 4 weeks.
Care was taken to pick fruits from
ouly the regular bloom and the
fruits were selected to be repre-
sentative of various parts of ibe

T Approximnte,

They
thereafter
sampling continued through four
marketing scasons 1952--533 to 1955—

were
&% was

irees since some of the chemieal
constituents vary with location of
the fruit on the tree (11, 15).
Immediately after being picked
the samples were taken to the U.S.
Department of Agriculture Horti-
cultural Field Siation a4 Orlande,
Tla., and placed in storage at 32° F.
tested as prompily

feasible. The

5
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56, o porisl within which consid-
erable variation occurred in weather
conditions and fruit quality,

Evaluating Palatability

As peinted oul in & recent sym-
posium (1) lavor is highly complex
and usually involves more than
the major flavor constituent. The
complexity of flavor is shown by
the fact that snalysis of volatile
odorous substances - the straw-
berry has el Lo the isolation of
about 35 substances; however, il is
sti] not possible to reconsiitube s
really fresh steawberry flavor.  The
characteristic aroma of cilrug is
aseribed Lo high-hoiling, sparingly
waler-seluble  oils.  Unlike  the
planl lipids, which are esters of
ong-chain fatly acids, these oils
are mainly mixtures of terpenes,
stich as d-limonene.

Bpecial attention was given to
the eating quality of the fruil, since
the taste ratings were Lo be com-

gelos were used,

pared with certain chemieal con-
stiluents, Tasle uppeal is deter-
mined by the texturc of the fesh,
juiciness, conteuls of total solids
and fotal acid, the ratio of total
solicls to total acid, frequently re-
Terred to as the solids-to-acid ratio,
and a host of trace componenis
which go to make up “llavor.”

In each taste test about 100 tan-
The fruits were
halved crosswise, and Trom cach
hall two woedge-shaped picces were
cut for desting. Each judge was
inslructed Lo taste several picces
before rating Lhe lot. Judges did
not discuss their ratings with each
other, Lach judge individually
appraised each lot of fruit and
gave it o numerical rating, and
the ratings of all judges woere
averaged.  Testers were nol re-
stricted to any uumerical range
in rating insipid or aged fruit.
Scoring of all samples of tangclos
was done according to the following
scorecard,

BrorBCAUD FOR DauaTamiLiTy Ratise or TANGELOsS!

Arbitary standard

Taste or flavor of fruit

Numerieal
rading
range eor-
respond-
ing to de-
seription

r Tndividuaal
numerieal
rating

. Very acid, raw, immature flavor
i Acid with absence of raw, inunature

flavor.

Too tart for constmer approval
Minimum stage of aceeptubility for

Plensantly tart__.__
consumer.
Plessanily turt to
swoel,
Insipid (nged)

Pleasunt blend of sugnrs and neid, with
very good texture and flavor,
P Very sweet, watery, lacking in flavor,
low in acidity, aged.

20-39
40-569

4069
T0-78

! 'I'his georecard wus ussd by the panel of toste testers, A rating of 70 was selected os the arhileary standord
helow whieh the judges would conslder the fruit not acecpisble, or nol inesting consnimer npproval.

Chemical Analyses

Juice of 25 fruits from the samples
rated for palaiability was com-
posited for chemical analysis. The
juice was extracled by a2 pressure
extraclor (12) and sirained to re-

]

move seeds and pulp. Chemical
analyses continued through the 4
seasons for 21 plots, through 8.
seasons for 13 plots, through 2
seasons for 3 plots, and through
1 season for 5 plots.

The analyses included determina-
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tions of totnl solids (principally
sugars), totalucid (as cilvic), ascorbic
peld (vitamin C), and active acidity
(pH). Standard methods were fol-
lowed (2, 4, 7).

Evoluating Physical Characters

The appearance or “eye appeal”
caunot be overlooked 1 general
marketability, even though it may
not always be correluted will tasie,
In this, gs in other studies on cilrus
fruits (8, 9, 10, 12} consilerable
attenlion was given to the measur-
ing of physical characteristies each
time the fruit was rafed for palato-
hility,  "Ihe measurements of these
characleristics  were  averaged  to
delermine the correlnfion belween
the appearance and physical guali-
tics and the results ol chomival
analyses and palatability Lests.

Certain characters, such as weight,
volume of juice, and weight of juiee
are readily measured and averaged.
Other characlerislics, such as color
and  bexture were determined as
deseribed herein.

Couen or Rixp~—The color of
the rind was determined for each
sample by matching the fruil with
the colors A to L of plate II. The
“average’ color for each sample
was ascertained by  assigning a
numericel value to each coTor,
averaging these values, and then
converting each numerical average
to the mearest color designalion.

Couon or Fruesu.—Color of the
flesh of tangelos was delermined
by matching the halves ol 25
transversely cut fruit with the
color charts of the Maerz and Paul
Dictionary of Color (78). Because
the coler graduations were many,
these colors were grouped in five
clusses: PY, pale yellow; TY, tan-
nish yellow; OY, orange vellow;
YO, yellow orange; O, orange.
Typicel color for a sample lot was
determined by the procedure given
in the previous paragraph.

Coxpirron oF Fresu.—The tex-
ture of the flesh was determined

for eaclt sample after the lruils
were halved Uansversely,  Cinssifi-
calion was based on the percenlage
of tangelos in each sample that
were of coarse texture, good texture,
and overmalure, Fewt in which
the vesicle eell walls were Chick
and  conspicuous  and  the  juice
vesicles not distended with juice
wans designated as coarse; that
{ruit in which the vesicle cell walls
were thin and inconspicuous and
the juice vesicles Tully expanded
was designnled ws good-textured;
and (hai Truit in which die {lesh
hnd sepurated from o part or mosét
ol the rind, or where there was n
separalion of Le segments, or
eranulalion or drying-out of Lhe
[lesh, was designated as overmalure,

Results

Values obtained for Orlande,
Thornton, Minneola, and Seminole
langelos by averaging original data
Tor the plots studied are presented
in tables 2, 5 to 16 and in figures
1 to 3. Values representing the
d4-yenr averages were arithmetie
averages of Lhe total plots for the
four crop years and were weighted
according to the number of plots
observed per year. Data for indi-
vidual plots are presented in
appendix, table 18. Comparisons
among cerlain varicties and root-
stocks are also presented but dala
are somewhat limited.

Relationship of Physical and
‘Chemical Factors to Palatability

Quality of citrus fruits affects
prices, sales, and the consumer’s
decision to buy or not to buy a
particular product. With this in
mind, considerable study was given
Lo the correlation of results of taste
tests with chemical analyses and
physical characteristics (tables 2,
5 to 16, figs. 1 to 3).

Palatability 2s measured by taste
test panels generally increased rap-
idly as fruit matured, and was cor-
related with increases in total solids

7
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Four Vorieties on Cleopatra Rootstock

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

Averoges, 1952.56

TOTAL SOLIDS

i e —

= Orlondo s***+s Minneola
===Thornton "= Seminocle

e SRR P

TOTAL ACID

i, . et e N . Ry |

80
60

o W

\

40,

MINIMUM STANDARD
OF ACCEPTABILITY

OCT

DEC.

1.5 1.5 1.5
PICKING PERIOD

HEG, 4939-57{1] AGRICULTURAL KaRKETING SERVICE

U.5. DFFARTWENT OF AGRICULTURE

Frovne 1.—~Palatability (see scorecard p. 6), percentages of solids and aeid by weight
ve Orl

and solids-lo-neid weipht rutio of -

ando, Thornton, Minneola, and Seminole
tangelos on Cleopatra roolstock at different picking periods,

{Averages, 1952-56)

and total solids {o total acid ratio
{fig. 1), color of rind, weight of
fruit, volume of julee (fig. 2), and
pH values (fig.3). The Orlando
reached maturity first and Seminole

last; Thornton and Minneola were
incermediate. At prime condition,
the Orlando and Minneola tangelos
rated higher in palatability than
the Thorntons and Seminoles.




Four Voristies on Ulsopalra Rootsteck

PHYSICAL CHARACTERISTICS OF TANGELOS
AT TIME OF PICKING

Avercges, 1952.56

<

O
-

OR DESIGNATION RIND COLOR

Oriando sessee Minneclo
=== Thornten *=i=: Seminofe ]

Om-nQT o, X~

WEIGHT OF FR;UIT

S0 ——%

S0

OCT. NOYV.
1-5 1-5 1.5
PICKING PERIOD

LA ULS. DEPAATWMENT OF AGRICULTURE HEG. a740=37{11 AGRICULTURAL ARXETING SERVICH

Fioure 2.—Weight of juice as a pereentage of weight of fruit, volume of juice per
fruit, weight per fruit, and color of rind {as rated according to the standards shown
in piate II) of Oriunde, Thoruton, Minneoln, and Seminole tangelos on Cleopatra
rootstock at different picking periods. (Averages, 1952-56)

Although it is recognized that has been found in the relation of
many factors influcnce fruit quality  the total solids to the total acid
and acceptability to the consumer, (the total solids to the total acid
a reliable index of acceptability ratio) of the juice.

501463° —59——2 9




four.Varieties on Cleopatra Rootsiock

ACTIVE ACIDITY AND ASCGRBIC ACID
CONTENT OF JUICE OF TANGELOS

Averages, 1952-56

i
ACTIVE AC!DI]’Y

» --———--‘-_-- F- . ]
P e e s s S ) o 4 { i
Mo N

[ = Thorntan “=—*=: Caminain

1.5 1.5 1.5
PICKING PERIOD

V.5, CEPARTHENT CF AGRICULTURE HES. a241-30 (1) AGRICULTURAL MARXETING SERVICE

Frovrs 3.—Weight! of uscorbic seid per milliliter and netive acidiby of juiec of Oriande,
Thoruton, Minwwoln, and Reminole tangelos on Cleoputra rootstock st different
pleking periods,  (Avernges, 1952-58)

Tasue 2—PLalaledility ratings: Scasonad changes in tangelos, by variety and
by kind of reotstock, 1958-56

Avernge prlatabiity rufings of feuit
hurvested at indicated period !
Variety und kind of vootstock

Oct. 1-5 {Nov. 1-5} Dee. 1-5| Jan. 1-5{ Feb. 1-5

Orlaixlo:
Rouph lemon hd
Sour orange
Cleopatra . 53
Rusk . &

Thoraton:
Rough lemon 40
Cleoputrn 44

Minneola:
Hough lemon 40
Sour orange 34
Cleopaten 37
Hweet ornnge 45

Seminole:
Sour orange 41
Cleopatri 37

LA verage of ratlngs piven by ahott 35 tasters using the scoroeard shown ot p. 6.
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Nomographs sumilar to  those
provio LlSTf,f made for Temple oranges
(10}, tangerines (9}, and grapefruit
{8), showing the relation of con-
sumer approval to total solids and
total acid were constructed for cach
variety of tangelo. These were ob-
tained by connectiing lines between
values for total solids and total acid
for each of the samples which rated
70 or more in the taste tests. From
the nomographs thus draws, base
lines of minimum aceeptability were
established. The composite nomo-
graph for Orlande, Thornten, Min-
neola, and Seminole tangelos is
shown in figure 4. From this baste
information, it was possible Lo set
forth i tabular form the percent
minimum tolnd solids and the min-

tinum tofal solids to tolal acid ratio
for practical standards (appendix
table 19}.

These standards were enacted by
the Legislature of the State of
Florida in 1957 at the request of
the citrus industry (5). Should
the consumer demand sweeter fruit,
the standards could be easily ad-
justed by an increase in rabio re-
quirements, or an increase in mini-
mum solids, or both. Conversely,
in order Lo allow more teart fruit to
be shipped, the ratio requircments
could be decreased, the minimum
solids requirement decreased, or
both.

‘Table 3 shows the relationship
between total solids, lotal aeid,
solids-to-neid ratio, and palatability

TOTAL SOLIDS {%)

13

12

11

TOTAL ACID (% }

0.7

0.8

0.9

1.0

1.1

1.2

1.3

o]

VoS DEPARTRENT OF AGRICYLTURE

1.4

MHEC. #¥463=390{] AGRICULTURAL MARKETING SERVICE

Figuns d—Base line of o composite nomograph showing the relation of totud solids
aud Lolal neid in 398 samples of Orlando, Thornfon, Minneoln, and Seminole tan-
gelos ttled as mecting vonsumer approval secording to taste tests.  Using

this information, 5 picking perieds for accepinbie fruit were estabiishoed, August [

through October 3%, November I through November 15, November 16 through

November 30, December | through Junuary 31, and Februury 1 through July 31.

See table 19, Appendix.

Line A, enlirely above the hase ling, is vepresentative of fruit meeting eonsumer
approval.  Line I3, erossing the buse line, Is representative of fruié not meeting con-
sumer approval.

11
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) i 3. —Llomposibion o samples of Oriando hornton, Minneole
Tavre 3.—Compostbion of 398 samples of Orlando, Thornton, M i,

und Seminole tungelos raled “oacceptable’

abore

in taste tests by scoring 70 or

Totnl solids
{percent)

Total weid
{percent)

Solids 1o neid
ratio

Pulutability
raling

04l to 0.55... .
042 ta 0.B1__. ..
Od4l to 1 O‘I'_,_. -
043 to
0.35 to
0.60 to
0.81 to

14.36 to 19.32___

TOto T9__._.___

10,80 ta 21.07__.| 7

8606 to 23.49____
8.38 to 25.05.__..
7.80 fo 2029, ._
9.21 to 20.95___.
12,70 to 16,45,

71 to 0.
70 to 4
84 to 93

of the 398 samples raied as aceept-
able and used in construction of the
nomograph. From this it can be
seen that over 60 pereent of the
{ruit had total solids ranging fromni
10.00 to 1199 percent, totel neid
from 0.38 to 142 percent, and
vatios from 7.80 to 20.20. Over 80
pereent of the samples had total
sodids belween %17 and 11.99 per-
cent with the same ranges as above
lor Lotad acid and ratios.

Of o total of 585 samples tested,
187 sumples failed to pass the test
(o consumer approval. ‘The data
for these snanpies are given in tubie
4, Low palatability m.tm"'s were
usunlly ussocinted with low total
solids conlent, high lotal acid con-
Leat, and, in some cases, lack of
juiciness and conrse Lexture of the
flesh.

Total Solids, Total Acid, and Solids-
to-Acid Ratios

The bulanee between Lotal solids,
which are principally sugars in

mature Truil, and toial acid, is
closely related to palatability. As
with Langerines (9), the Orleando,
Alinmeoln, and Semiunole tangelos
inereased 1 lotal solids rapidly
utid reached high levels of total
solids. ‘T'hornton tangelos resem-
bled grapefeuwit. (§), i that they
increased  slowly in Llotal selids
cotitent. from an average of nbout 9
pereent in October to about 10.5
percent in February (table 5, fig. 1),
At the level of minimum n.{,cept-
ability the Llotal solids were 9.8
pereent. for Orlando and Thornton
tangelos, 11.0 percent for Minne-
olus, nnd [ 1.2 percent for Seminoles.
Orlundo, Thornton, and Minnesla
tangelos grown on Cleopnita root-
stock were cousistently higher in
total solids than wheu grown on
rough lemen reotstoek.,

Totlal netd decreased during the
scason, this decrense being fwivly
rapid up Lo maturity, aud very

slow thereafter (table 6, fig. 1).

Tarue 4.—Composition of 187 semples of Orlando, Thornion, Minneola,

and Seminole tangelos rated
than 70

“unacceplable”’

in taste lests by seoring less

Total acid
{pereent)

Tolal solids
{percent)

Solids to ueid

Pulalability
rating

Bumples
ritic

0.65 o 1.54___ ..
0.4 to 2.38.___
0.8 to 241 ...
005 10 2. LA SO
1.1} 5

R toQ‘lS
02 to 1087
1.t2to 11.27.
1220 .. ...

A

it

0
0

7
B.
HA
1
]

5.14 Lo 11.65..._
368 to 20.58___.
382101225 __.
-l 78 Lo LA
7.4 lu 10, b5

3210 67 ...
6 fo 60_

I 8-—-—--»-—-, -
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CPantk b.--Telal solids: Seasonal cvhanges in tangeloc by rariety and by
Eind of rootstock, 1942-56

Variety and kind of rootstock

Average total solids of fruit harvested at

indicated period

Orlande:
Rough lemon
Sour ornnge
Cleopabra .
Tk oo
Thornlen:
Rough lemeon
Cleopairu
Minnecolu:
Rongh lemon
Sour orange
Cleopalrn .
Sweel ornngi
Seminole:
Sour orange
Cleopaira

Oet, -6

Ml

8

i,

4

L
i

5.
u,

8
4,
4.
HA

LA
0

Sibwee, 18] Jan. 157 Feh V-

| Nov.
i
I
|

A5
)}

26

5l
3t

a8
i
Ol
2

13

on | 1o 27

There were consistent vurietal
differences n totad acid content.
At minimum neceptability, Orlando
Langelos averaged .93, Thorntons
0. 9.3 \Inmmlub 1.26, and Seminoles
1.38 pereent. acid, when all were

Orlando tangelos grown on Cleo-
pulra, sour orange, and Rusk root-
stock had o slightly bigher Lotal
acidd than those grown on rough
lemon.  The eflect of rooistock on
total acid was more variable for

grown  on Gleopatra. rootstock
(fig. 1).

Minneola and Seminole tangelos
(table G).

Taste 6.—Total acid: Seasonal changes in tangelos by variety and by kind
of rootstoek, 1952-566

Average total acid of fruit harvested ot
indicated period

Variety and kind of rootstovk

Oct. 1-5 {Nov. 1-531Dee. 1-5) Jan. 1-5| Teb, 1-5

Orlando:
Rough Jemon
Sour oranye
Cleopalbrs .. oL
Rusk
Thornten:
Rouglh lemon
Cleopatra
Minueola:
Rough lemon
Sour orange
Cleopabea. _ ool
Sweet ocrange
Seminole:
Sour orange
Cleoputra




Phie ratio of weight of lotal solids
to weight of tolal acid gives an
indiention both of maturity and
consumer accoptability, and is a
part of the Florida laws. At mini-
mum maturity, Orlando, Thorndon,
Minneols, and Seminole tangelos on
Cleapatra rootstoek had hieh solids-
to-aeid ratios, 189.20, 10.50, 6.90, and
8.10, respectively. The low ratio
for Seminole was due primavily to
the high aeid content of this variefy
(table 7. fiy. 1),

The kind of rootstock had little
efteel v the solids-to-neid ratio for
Orlendo, Thornton, or Seminole
varieties. Minucoln tangelos, 1n
February, showed wider variaiion
according Lo rootstoek, with a low
of 12.73 on rough lemon and a high
of 1849 ou sweel orange {lable 7).

Ascorbic Acid

The nscorbie acld conteni of the
principal varieties of taongelos was
about equal Lo that of the Langerine
parent {9), aud slightly lower than
that normally found in the grape-
fruit parent  (8). The concentra-
tion of ascorbic acid of the juice
reaches & maximum in the early

stages of development and remains
Tuirly constant during the market-
ing season {table 8, fig. 3).

Of the different varisties on Cleo-
patra rootstock, Thernton tangelos
had the highest average ascorbie
ackd coneentralion, and Minneala
the Jowest, Orfandeo and Seminole
fruils were inlermedinle.

The ascorbie acid concentration
varied less with rootsteck than
with  variely, although Orlundo
trugelos on sour orunge and Cleo-
patri roolstoek averaged sliphtly
higher in aseorbic aeid than those
on rough lemon or Rusk (table 8).

Active Acidity

Tn setive acklity, the iangelos
resemble the tangerine parent (9},
enther than the grapefruit (8. In
October, when all varieties of fruit
are immature, the pH values canged
from as low as 2.8 In Seminoles to
3.2 in Orlandos. By February, the
pH values bmd incremsed, ranging
from 3.3 in Seminoles to 3.9 In !
Orlando tangelos. Thus the active
acidify, a measure of hydrogen lon
concentration, decreased (pH values
increased) steadily during the de-

TapLe 7.—Ratio of total solids v totel acid: Seasonal changes n tongelos
by variety and by kind of rootstock, 1952-56

Average solids to aeid ratio of fruit harvested
ab indicated period
Variety und kingd of rootstock
(Oct. 1-5 i Nov. 1-5{Dec. 1-5 Jan. 1-5| Feb. 1-5

Orlando:

Pough temon_ .. ____. 8. 05 1,68 | 1473 15, 84 17, 60

Sour orenge . . oo e 7. 48 1109 14, 12 15, 30 16. 15

Cleopalra o .o .. _L.._f__ 7. 56 10.66 | 13 50| 15 19 17. 65

Rusk .. 7. 85 11, 76 15 04 15, 86 17. 33
Theorutou:

Rough lemon_ oo 6. 23 8 82 11. 79 13. 25 14, 40

Cleopatra__ . __ . __ 6. 70 8 88 11, &6 i3, G4 14. 61
Minneola:

Rough lemon_ ... _____.__. 4. H 7. 86 11, 47 12, 63 12. 73

Sour OTANge _ ..., 6. 01 9.06 | 13.06 ¢ 15 03 17. 38,

Cleopalra o oo ._..__.. i (4 §. 92 10. 52 13. 06 i4. 38

Bweel oranme . oo eemeees 4 22 877 12, 75 15, T4 18, 49
Seminole:

Bour OrMngEe . oo 4. 83 G, 88 8. 54 H) 69 10. 89

Clenpaton. oo oo 4. (8 6, 1% 1. 73 i}, 23 14, 96

14
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TaBLE 8. scorbie aeid concentrativn: Seasonal changes in lengelos by
variety und by kind of rootstock, 1952-5U

Variety nnd kind of rootstoek

Aseorbie acid milligrames (mg.} per millititer of
juice of Fruit harvesied at indicated period

! .
Oet. 1 -AiNov. 1 -:"Jl,lﬂm:. 1--5] Juin 1-5

Yeh. 1-5

Orlande:
Rough lemon. v ey
SOUT GEMIEC ¢ e e e e e
Cleopatrn
Ttusk
Thoernton:
Rough lemon
Cleopatrn
Minncolu:
Rough lemon
Bour ornnge. .
Clirapaiien
Sweel ornnge
Beminele:
Hour vringe
Cleapatia. . .

RYSE .
028
BREN) I L3 LAl il
Va8 . b LM -1l
L2 NBE{ T 1 LR}

.36 .30 .35 L33

My,

Ay, S Mg My,
2 0.2

go2v o 0028 g 26,

N .38 L3
Laat L2 .23 .
L2l L2 L2l .18
.23 L2 e .24
Ll it L) T

ag e |oem| 26 .22
LAl .43 .32 L3 L3l

!

velopment of the fruit (Lable 9, fig.
3). Itshould be borne in mind that
sinee pE units arve  logarithiice
vitlues, a change of one pH unit
represents & tenfold change.

Weight of Fruit and Juice per Fruit

The changes in weight of fruit
closely pm'aﬁlelod Lhe inerease in
volume of julce pev [ruit {fig. 2).
The nverage weight of fruil iu-
ereased until maturily was reached.
Thoruton, Minncols, and Seminole
tangelos showed greater vates of
increase than the Orlando. Root-
stock had only a very slight effect
on weight of fruit as may be ob-
served 1n the case of Orlando and
Seminole tangelos (table 10).

During carly stages of develop-
ment the voliune of juice increased
rapidly, reached a maximum when
the fruil was in prime condilion,
and decreased slowly as the fruit
remained on the tree.  The volume
of juice per fruilt was mssociated
with vaviety {fable 11, fig. 2).
Alinneols tangelos were the largest
in size and averaged about 200
milliliters of juice per fruil. Semi-
nole and Thornton tangelos were

intermediate as to size and volume
of juice. Orlando tangelos were
smuller  and  contained a lower
nmount of juice.

The pereentage of fruit by weight
that was juice and the milliliters
ol juice per 100 grams of fruit de-
ereased  vory slightly throughout
the sepson.  Variety and rootstock
had little influence on the amount
ol juice per fruit, and during the
period of prime eating quality the
juice avernged from about 58 to
61 percent of the fruit (tables 12,
13, fig. 2).

Rind Color

Rind color was determined by
matching samples of 25 fruit ngainst
the color standards shown in plate
IL. Tn October the tangelos were
deep vellow-green in color. As the
fruit matured the green pigment
faded vather rupidly. The rinds of
Minneola, Orlande, and Seminole
tangelos progressed through yellow
{o yvellow-orange and finally became
deep red-orange in color. Of these
varielies, Minneola had the deepest
color. Thornions remained yellow
{o vellow-orange at maturily and

15
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TaBLE 9.—Aelive acidity: Seasonal changes in tangelos by variety and by
Irind of reotstock, 1958-56

Avernge scbive acidity of fruit harvested at
indieated puriod
Yurioty nnd kind of rootstock

|
Oct. 1-53;Nav. 1-5Dee. 1-5 Jan. 1-56} Fab. 1-5
1

{¥rlundo; nif
Iengh lemon :
Hour arange 3
Cleoputrn. . 3.2

Ttusk 3.8

3
3

i

Ll

Lough lemon

Cleopabrn
Minneola:

Hough lemon

Sour vrange

Cleoputen

Sweet ornnge
Neminole:

Hour orange

Cleapatra

051G 0 1
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TasLe 10.—~ Weight changes: Seasonal changes in tangelos by variety and by
kind of rootstock, 1952-56

Avornge weight of fruit harvested at indieated
period
Variety and kind of rootstock

Oct. 1-5 |Nov. 1-5|Dec. 1-5| Jun. 1-5| Feh. 1-5

Orlando: tim, am. m, e,
Rough lemon 143 175 207 217
Sour orange 136 Téul 1494 201
Clesopnbrn. o, oo . 137 o) 1 204i
Rusk 131 158 192 1N

Rough lemon 167 213 202 284
Cleepten 154> 200 255 291
Minncola:
Reugh temon 200 25% 313 373
Sour ornnge 211 20k 327 354
Cleopatra . 183 244 3i6 385
Sweet orunge . 1495 243 303 344
feminole:
Sour orzuge . in2 237 287 310
Cleopnira 163 )0 249 204




Tasue 11.—Volume of juice: Seasonal changes in tangelos by variety and
by kind of rootstock, 1952-56

Avernge volume of juice of fruit harvestod
i at indiested poeriod
. Vuriety and kind of rootstock

Oct. Nov. Dee, Jan, Feb,
1-5 1-5 1-5 1-5 1--5

Orlando: ML . M1
Rough lomon 83 104 114
Sour ornnge a7 107
Cleopntra 96 134
Rusak : HE 114

Thoruten:
Rongh leinon 120 140
Cleopubrn . o o g 117 149

Minnuoln:
Rough lamon 150 187
Sour ornnge 155 185
Cleoputra 144 189
Sweat orunge 140 174

Semingle: :
Sour ornnge 141 177
Cleopudira 120 168

@ Tanus 12.—Percentage of fruil that s juice: Seasonal changes in tangelos
by variety and by kind of rootsteck, 1952-66

Average percent of juice of frait harvested
akb indicated period
Variety and kind of rootsiack

Oat, Nov. . Jun. Feb.
1-3 1-5 | 3-5 1-5

Orinnde: Fet.
Lough lemon 3t il
Bour orange
Cleopatre
LRusk

Thoruten:

Rough lemon

Cleopttr s o e
Minnrola:

Rough lenion

Sour ornnge

Clooptra. « oo oo

Sweet orange
Seminele:

Sour orange

CleoptIitt e - mcmme e mmemm
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Tanre 13 —Ailliliters of juice per 100 grams of fruit: Seasonal changes in
tengelos by variety and by kind of rootstock, 1952-56

Vuriety and kind of roolstock

Milliliters of juice per 100 grams of fruib

harvested af indicatud periods

Cet. I Nowv,
1)

Tee,
1-5

Jun.
1-5

Fub.
1-5

1-5

Orlnudo:
Rough lemon
Sour orange. . ..
Cloopudra

Thoruton;:
Rough Iemon
Cleopntra
Minncolu:
Rough lenen
Sout crange
Cleopntra
Sweel orange
Seminole:
Soeur orange
Cleopalrn,

ML, Ml
59 &7
54 58
58 56

58

G2
LiTs

1Y)
o7
55
54

58
il

resembled  the grapefruit  parent
ralher than the tangerine (table 14,
fig. 2).
= . .
Nolural  degrecning, associafod

months October through Deceraber.
It has been found by Bain (3) that
the period of maturation is dis-
tinguished by a change in rind color

wilh maturation of Lhe fruil, pro-

acecompanied by decreased rates of
gressed very rapidly during the 3

morphological, anatomieal, and

TaBLE 14.—Color of rind: Seasonal ehanges in tangelos by variety and by
kind of rootstock, 18952-56 1

Avernpe color of rind of Fruit harvested nt
indieated periac
Vuriety and kind of rootstoek

Oct. 3-5 Nov. 1-8lDee, 1-5| Jun. 1-5) Teb. 1~3

Crlando:
Rough lemen
Sour orange
Cleoputra

o i g
+

Rough lemon

Cleopatra
Minneola:

Rough lemon

Sour orange

Cleopatra

Sweet orange
Seminole:

Sour orange

Cleopatrn

o+

EEED BE
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thsiologic&l changes. Rootstock
ad only a stight effect on rind color
{lable 14).

Color and Texture of Flesh

The changes in color and texture
of the flesh arc shown in tables 15
and 16.

The #esh: of the Orlando and
Minneoln Llangelos was  yellow-
orange 10 Octorl‘)ur, became orange
by November and remained so
during the November (o February
pm‘io@. Seminole tangelos changed
from orange-yotlow to yellow-orange
to orange at aboul minimum ma-
turity. Thornion tangelos relained
g lannish-vellow color throughout
the harvesting season. The differ-
ont rooistocks had no apparent

effect ou color or Lexture of the flesh.

1n October the Tesh textwre of
Qrlands, Thornton, Minueola, and
Seminole tangelos was classified as
“eonrse.””  As cach variely reached
the stage of consumer acceptability,
the texture became “good.”

Influence of Kind of Rootsiock en Fruit
Quality

Stight differences in total solids,
tatal acid, ascorbic acid, and pala-
tability wore associated with kind
of rootstock {tables 2, 5, 6, 8).
There was very little difference in
weight of fruit, rind color, active
aci(Tity, or color or condition of
flesh attributable to kind of root-
stocic (tables 9, 10, 14, 15, 16).

The effcel of rootstock on fruil
characteristics of yvoung Orlando
varlety trees is shown in dala
presented in table 17. These trees
were 5 years of age and were grown
uider similar cultural counditions.
Fruit from trees on Cleopatra root-
stock had significautly hugher total
solids, total acid, and palatability
ratings than fruit from frees on

rough lemon or sweet lemon. The
weight of the fruit and volume of
juice were not influenced by kind
of rootstock. These findings on
young trees were in gencral agree-
ment with the averages of all trees.

Yearly Variations in Chemical and
Physical Factors

Yearly varialions in chemical
aml physical factors are illustrated
by a comparison of Orlando tangelos
ou rvough lemon, sowr orange, and
Cleopatra rootslocks (figs. 5 tio
7). In the four vear period the
greatest differences were noted be-
twoen the 1953-34 and the 1955-56
crop vears. During the 1953-54
senson the weight of fruit, volume
of juice, and pH valucs were high,
and total solids (fig. 3), total acid
(fig. 6), and ascorbic acid concen-
tralion were low. The low acid
content resulted in a high solids-to-
acid ratio early in the season and
is reflected in consumer acceptance
ol ensly harvested fruif, according
to palatabilily tests for that year
(ig. 7). Ou the other hand, in
crop year 1955-56, the weight of
fruit and volume of juice were low,
and total solids, tolal acid, and
solids-to-ncid ratio were high.  Pal-
atability, however, was not appre-
ciably different from the 1952-53
and 1054-55 crop years. (Appen-
dix Lable 18.)

Tundoubtedly variations in yearly
rpinfall influenced these factors.
The year 1953 was the second wet-
test since 1891 with a Statewide
average of almost 15 inches above
normal (19). The precipitation in
1955 totaled ounly & little over 42
inches and was about 8¢ percent of
average expectancy (20). As previ-
ously pointed out, sunshine, soils,
fertilizers, cultivation, spraying, and
dusting may nlso have affected these
factors.




TasLe 15.—Color of flesh: Seasonal changes in tangelos by variety and by
kind of rootstock, 1958-56

Average color ! of flesh of frult harvested at
indiested period
Vuriety and kind of rootstoek .

Cet. 1-5 |Nov. 1-5{Dec. 1-5| Jan. 1-5

Orlando:
Rouwgh lemon
Sour orange YO
Cleopatra YO

YO

Thornton:
Rough lemon Y
Cleopntra PY
Minneols:
Rough lemon._ YO
Sour orunpe_ _ YO
Clcoputra YO
Sweet orunge YO
Seminole:
Sour ornnge 03¢
Cleopitrn oY

iwlelelel
lelalele]
elslele;

cooo 3
oo coco 23
oo oooo 23

bt
[elw}

IO, yellow oranpe; TY, tunolsh yellow; PY, pate yellow; OY, orongs yellow; O, arnsipge.

Tapre 16.—Terture of flesh: Seasonal changes in tangelos by variety and
by kind of rootsteck, 1958-56

Avernge condition of flesh of fruit harvested
ab indicated period
Vauriety and kind of rootstnek

Oct. 1-5 {Nov, 1-5{ Dee. 1-5| Jan, 1-5| Feb. 1-5

Orlando:
Rough lemon Course.; Good___! Good___| Good.__
Sour orange mwntdo. .. dooo | . do__ .. __do__.
{leopatrn . c--doo_foodo.fo. do.__{.._do.__
Rusk wwctbo il odoo Lo doo. |._ _do__.

Rough lemon we-tlo.. Coarse_{___do...|.._do___
_ Uleopatra_ seetoai o doo_ | __do_..[.__do.__
Minovota:
Rough lemon ca-doo oo dooL | __do.._'___do...
Sour orange oo ii_do_._j...do.__|___do___
Cleopuben . ..o e o o |em do | - do... o-doo. .o do. .
Sweel arnage —--to.._|_. . do.__|...de._.|.__do___
Sewminole:
Sour orauge ~entlo il doo_ e _do..f___do___
Cleopaten —--do____do.__f._.do_._l __do.__




Orlando Variety on 3 Diffsrent Rootstocks.
YEARLY VARIATIONS IN PALATABILITY
OF TANGELOS AT TIME OF PICKING

NUMERICAL RATING ON ROUGH I.EM&?I\I ROOTSTOCK

80

LY
MINIMUM STANDARD
60 1923‘22-—— OF ACCEPTARILITY

seresn 195455 B
t—mtema 1955-568

40

ON SOUR ORANGE ROQTSTOCK |

\W-r-““:-m

MINIMUM STANDARD
OF ACCEPTABILITY

ON CLEOPATRA RODTSTOCK
|

80

&0 MINIMUM STANDARD
OF ACCEPTABILITY

40 _

OCT. : DEC. JAN.

1-5 1-5 1-5
PICKING PERIOD

B, 5, DEPARISENT OF AGRICULTURE HEG. &945-39{1}) AGRICULTURAL MARKETING SERVICE

Figure 5~—~Yearly varintions in average weight of total =olids of Orlunda tangelos
ot different picking perfods, 1952-33 o 1835-56: A, On rough lemon rootstoek;
1B, on sour orange rooistock; C, on Cleopatru rootstock.




Qrlando Variety on 3 Different Rooistocks

YEARLY VARIATIONS IN TOTAL ACID
OF TANGELOS AY TIME OF PICKING

i
—1952-53
——1953-54
wtesed |354.55
e 1G55-56

ON ROUGH LEMON ROOVSTOCK

B | e X ———r—
- o-8-0- 8450052004

DEC. JAN.
1.5 1-5 1.5
PICKING PERIOD

L.5. OCAARTRENT CF AGRICULTURE NEG. 8544=3% ([} AGRICULTURAL MARKETING SERVICE

Ficrre G.—Yearly varintions in average weight of 1otal acid of Orlande tungelos
at different picking periods, 1952-53 to 1955-56: A, On rough lemon rootstock;
13, on sour orange rootstock; G, on Cleopaira rootstock.
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Qrlando Variety on 3 Different Rootstocks

YEARLY VARIATIGNS IN TOTAL SOLIDS
OF TANGELOS AT TIME OF PICKING

\ CN ROUGH LEMON ROOTSTOCK

— 1952-53
——— 195354
seesse |954-55
——— 1955-56

DEC. . FEB. .
1-5 1-5 1-5 1-5
PICKING PERIOD

.5 PEPARTMENT GF AGRICULTURE HEG. aP42-59 (1] AGRICULTURAL MARKETING SER\"IC[’E

Tiaure 7.—Yearly variations in average palatability rating (see scorceard p. 6) of
Oclavde tangelos al ditferent picking perieds, 1952-53 1o 1955-56: A, On rough
lemon rootstack; B, ou sour orange rootstock; C. on Cleopatra rootstock.




TaBLE 17 —Effect of rootstock on the characieristics of fruat from young Orlando tangelo trees at Avon Park, Fla., 1953-56"

Palatability rating ? Total solids Total acid Solids to acid ratio
Kind of

rootstock Oct. | Nov. | Dec. | Jan. Nov. | Dec. | Jan. Nov. | Dec. | Jan. | Oct. | Nov. | Dec. | Jan.
1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 L 1~5 1-5 1-5

) Pet, Pct. P, g Pet. Pet.
Rough lemon__. 55 71 83 85 . 6. 9.16 ) 9. 65 j10. 01 . 0.80 }-0.67 | 0.63 3 11.45 {14. 40 | 15. 89
Cleopatra i 53 74 87 89 9.75|10. 61 {11. 46 | 1. .88 .77 .70 s 11. 08 {13.78 1 16. 37
Sweet lemon___. 54 70 83 83 88519471 9. 80 . . 81 . 66 .63 f 10. 93 |14.35 | 15. 56

Weight per fruit Volume of juice per fruit Ascorbie acid per milliliter

Kind of rootstock

Oct. Nov. Dee. Jan, . Nov. . Jan. Oct. Nov. Deec.
1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5

Gm. am. Qm. an. . M, L Ml, M. Myg. Myg.
Rough lemon 140 166 204 205 98 117 0. 28 0. 29 0. 28
Cleopatra 141 167 203 209 99 120 .27 .29 .28
Sweet lemon 150 172 206 220 102 123 .26 .28 .28

1 Trees were 5 years old in 1953. .
2 Average of ratings given by about 35 tasters using tEe scorecard shown on p. 6.
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Appendix

TanLt 18.-—8easonal changes in physical characteristios antt chemical constiluenis of
Flovidu tangelos, by rariely and kind of reolstock, and location of lesl, picking dates
183238 lo 1953-38

O sl Orhaica, rangh l;-mo:}‘roolsluck, Ploc I,
wracterlstle Sk
aml seuson .

i
. Otlnndg, rough lemon roatstack, Plol 3,
' Crovehnnl

Oet. 1-5{Nov. -5 Dee, 1-5 Jan, 1-5 Feb. 1-5; Oct, 1-8 }Nov. 1-5[Dve. 1-5] Jan, =5 | Feb, t-5
Weight per : ! H {
[Eg LA €3+ 90 144 fet i 20 o 199 3 Wi 1 175 ot zx ™
Wil eolor:2r : : ’ . '
ME-83.. ... oL, .. 1 PR P A S (R FU
105-M I} K L+ L: D J K [
5155 M) L. K. L+ D i K L
1055~ 51t : I 2 Ko £ D 1 3 ‘e
Fleah polors 41 ¢ : i
198253 e .. 0 0 0 v eeaas PR I .
-5, : YO {1 i 0 L1 L Q o] a u
W63 . s YO 4] . 0 0o Y o] Q Q u
1135 o oV 0 o .. oY A 0 Ol .
Flesh canli- ! I ' .
tipn- ¢ : I : !
1055 o . ) Goml © Good 7 Gomld oml AT O -
185854 _ Course Clool - Llood (ool | OV-A1 Coarse 0 Geod {inod o]
U 53 o Cearve | Gioml  Lioed Gl 5 OV=3 ° Conrse - Goof | Qo Ciumd
1055 50 . ... Course | Gomi . Good | Qoed ¢+ ...  Coarse @ Course | Good Qo
Juee per 100G - i 1
pins, of friiey - : :
Ml 58 ol Et 55 34 59 ] & 57 55
Juive perfrufe . :
Pet,. il 63 0 58 rd a1 a1 1] =3 57
Pudataldlicy; ¢ :
Arhileary . I
satilogd: . ' H '
106283 .. .. .. Turs LA ¢ HE U DR I . . s
W5 Tare §oit ey PTR, I"T8. Tart | P tart Py PTS PTS
Wh-55 ..o Ackl | 1M Lan I8 . PTE D Acid I'art P | PTs PTS
PR T Ackl [ I warg | B Aditl bt art PTs )i T ORI
Nutnerical : i H {
raliuys i { i
Lkt T LT k] RS 6 e aes [ S [ ———
1DRI-5 I 74 53 a1l &1 66 7 g2 83 &
193453, .. .. 53 o 51 52 5l 45 B S0 84
1B3s-60. . - A5 7l o} 85 . o M 1 it ——— e
Aseorbic aefdrye :
1952-33 Mg o .. L1 ] L I o
wE-51 Mg D24 6 =i L2
M55 Mg, W25 . L2 L5
1055-56 My S : i | I B
Active acid{iy:s ¢ : i H 4
103051, plL, cod t S TR U T
4 34 Ly An] Tiug
a4 34F u5 171 AT,
a3 3.5 3.7 LR
- ]
1952-53  1'€L. {omeu-.. S0 B0 0ar (L4,
18851 PrL. : s sl LT 947 jo. 12
1954056 {'et .- 5. 45 U T I R FURF S 1 - 3
105550 Mot YRin 5.52 556 : LU 2
Total neid:rd H : . ! i
1952-33 et eenn . WBT e Ry T
1053-5¢  Pet ) L84 L -al LED N
19H-55 et R VTR Sl 78 .76
was-56 el N1y B R .
Solfudsuein I !
ratio: ! .
Lot S EE, wosd 1350 12,87 1434 |. R S [
19885 . .40 Lhai o 1507 ] 1804 16846 8.50 . 1366 15046 L5, i 18, 46
13055 : A% 1ol Smt et ; 13. 55 0oy 10.H 13,22 13,95 3.0
AHRG-00 . : 8.8 . 1430 W 1k i..__‘_...l 7. 80 13.30 | LT i
' ! i

* The mean of 58 delenminations made in 2 gensons, of 75 determinations maile n 3 seasons, or of 100 determi-
nations pule in 4 2easons.

? The mean ol 25 (lstenninationg,

1 Sy phate IT,

$Y 0, yellow orenge; O, orange; DY, arangs yellow: I, plassantly; PTS, pleasantly tart to swect; OV-M,
aver jalune,

3 fean of duplivite determinatious.

£ Ay fml,

26
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TasLE 18.—Seasonal changes in physical characlerisiics und chemical constituends of
Floridu tungelox, by varicly and kind of roetstock, and location of test, picking dales
1062-53 to 1855-66—'ontinued

Orlundo, raagh lemon rootstoek, 12kt 3, Orlunde, rough lemon rootsiock, Plot 4,
Chammeteristic Aven Pork Avan Puark
nud seuson

Gel. 1-5 ‘Nov. 1-5 Dee. 1-5Jun. 1-5 | Feb. 1-5° Oct, 14 ;.\'{)\\ 1-8{Dee. L-3] Jan. 1-5jHch. 1-5

Welght jor
fruit* Om 40 164 aH E 143 f o}
Tt tolor- 11
195284 . P —
1055 - n I
WH & .. 4 Came I
1858 &) M ? s ]
Flesh volor: =+
1953 53 : S . .
13850, oy o] YD
1654 55 . (4 e ay
1055 5 P YO Q e oy
Flesh comsli- !

: Coarse | Guod ‘Goml © Good | Conrée ! Gl © Goml | Gomt | OW-M
7 Coamse ! Gl CQood { .. . § Conrse i Goad | - Poen
Cuarse | Coars Gond | Clowl TR

16555 84 s Coorey | Qo y Qood ; . .0t
Julew per 100} . f |
s of fmydr bo; . ! H { i
h : 55 RS : 50 LT 1]
Jotew per frult ! ! - i
Petl . 60 (L1 : ol 1351
Paktabliily: ¢ :
Arbitrary
atamlurd: H !
1052 & Lo O . - ! - R ORI S P
195534 CoTart | PMtare . Prare b P Luct : Insipid i . 4 I fnrt Lnsipid
1851 -35 Acld Turt . P} PTE . L P tart .
1955 i ¢ Al ] Part rTrsE DTH - ]
Numerlcal :
rating:
185 & . | . !
10555 . . m e
1054 3% &
THSM- 55
Ascorlne ol 28
1REEA& Mg
-3 Mg
1654-55 . My
105 55 _Mp
-i\ctl."l‘
aelility: ¢
1052-581 _pll
E-5  pil
1851-35. pll
153 . pll. ¢
Total sullls:
105053, . Pel
055 Tet
et
Iret
Titad uend. ¢
wsr & et
1M el
155 et
S-0 et
Solkisucehl
rolln;
105253, - . [
Wwa-H.. . 11, 14. 38
1o -5 .. .. & 1.5
[LITLS | 4. .68
i

e miean of 50 determinabions made in 2 seasons or of 75 determinations made T 3 seasons.

+The mean of 25 Jeteninnilons

4 Sy plale 1L

1YL yellow ornge; ©, orange; OY, orango yellow; I, plessuntly; P18, pleasantly tart to sweel; OV-M,
OveE ntire.

5 Alenn af taplieate determinatlipns.

. 4 Mg Al




Tapue 18 —S8easonal changes in physical characieristics and chemical constiluents of
Flyride langelos, by variety and kind of rootstock, and location of {est, picking dales
1958-58 tv 1965—56—Continued

Orintio, rough lemon rootstock, Plot 5, Grlando, rengh lemen rootsteek, IMlot 6,
Chameteristic Aovgn Perk Avon Purk
ol
Oct, 1-5 [Nav. 1-5]Dec, 1-5} Jan. 1-5; Feb. 1-3 Oct. 1-5 {Nov, 1-5{Dee. i-5| jan, 1-5 |Feb. 1-5 |
Welght per
frale '___Cim, 142 1413 o7 e 1 e 4 183 212 =3 118
Hindd cgﬂor:’ i
de-ad e s PP SR SRS (S SRR FUSPUUINIIE SIUR S
198-54.. - a J T D Q J J K |
1555 . D B PR PR R D E K k19 P
185556 . D E S o] E ¥ L . -
Flesh eolor: {
[LE S S S ISP EURRDTN NN AR PR PSR TSR RN [ [
WSS .- oY Q O O YO Q o] i
-85 ... oY 0 LA S I oY a Q Lo 3 . p
195556 ... oY Q o} Lo 2 R oY o} & L+ I SR |
Flesh cotrdi- |
taa: 34
OS2-88. e e e (R P,
VORE-54 Conrse } Oloml Qoox! Cloo! Qood Good
10555 Conese ! Conrse Ooml .. .. Goord [_.....
War-ss . . ! Coamse Goor CGood Qood Qood ..o
Judve por 10
grs, of fruig) ;
Jut AL 55 55 a8 57 151 56 &) L o 254 :
nlce per .
frft 1 Pet.. 57 B0 &0 ) 153 58 i3] ol 81 156 ]
Pulatability:
Arbitrary
stundard:
H5-88 o [eeen. .. e e e Y D [ D P P T A——
WS-8 . o fart | Ptart ' Part PTS | Insipld Tart [ P turt BTg FTS PTS
MWM-55. ... Ackd Tutt l Paart |...o.... [ SO, Acid P tart PIs PT8 |ocee_
IR55-56 ..... A¢ltl | Pinrt , PTS PTS § Ackd | Pttt PT§ P i 3 O
Nuerleal :
m“eﬁg:
19854 | ... eeeean L PR PO I [ R . I IS F—
-5 . . o ?2i 5 T G 5 &n 7 8
W55, .. 43 BG 22 [ SO, 8 0 85 86 famnmnno-
15555 . 45 N 84 [ 47 70 83 o
Ascarbie m:i{iir LR H
1952-53, Myl . N T I (R R FORSON N,
R334 3ig 0. .27 . 0.2 0,27 . 31 e 0.27 .25 623 0.20
-85, LM WA W - SR IR L2 .20 S 2 T PO
1035-50 . . Mg .29 7 N T L2 .97 .o .2 I 3 I
Active “"i‘mﬂ 1 ;
[ O Y | S SR SO SO O SO SN S I SRR S
19851, __plt 3.5 3.6 3.8 4.0 4.1 3.5 A6 3.3 4.0 4.1 :
1854=-55, ki 3.4 3.4 f k< R PR 3.4 3.3 3.6 03 (R
05656, pi | 6.2, 4.3 3.5 K R 3.2 3.8 3.7 3.8 foa o
Tatnl s:)iitis};‘ ; i )
wEr-s et L b e PPN PRSP P P, we )
L85~ . o .87 | 8.07 | 8% 1 8.97 L 47 . 27 0.47 &30 062 10.84 B
1051-35. . Pet §15. sl ool coi vl g% 9.8 050 mTrlo..
10955-56 ., et . gogr 12 L3 L8 ... avan L G7 10. 82 11.61 INSG [icmameaa ;
Total seid. -’I . H E
b= S L A D SO SUUTUEE SUNUE SUN A N IR E U . :
IG5 Pet. R Loy L2 AT .43 .81 - -] .53 ‘
HS-A5 . "er Lig RN LR SOV . 1.G% .80 -0 i
osh _ Pet.. LG - 1,05 .95 P2 1,52 .73 )
Solldsawid i | I
ﬁt‘.ltiu‘ ' h k
L S U STS PRV EL SUUUN SN AN SN AU T N :
LIS - 10,22 ! 1363 16, 04 1890 2179 16.21 14.8% 16,01 10.63 20, 45 |
Wl -53 L T.o41 ﬂ.ﬂﬁlt .00 o L feaeas T 52 .oy 16,08 15,76 ... !
Lk . 5. 3G lO.SQi 12,38 13.893 ... 06.35 1LG3 15,90 ¥ A3 :
! "The mean of 3 determinntions made in ? seasons or of 75 doterminations made in 3 Scasons.
2 The :]m‘:ml Fr 25 tletermins lions. k
¥ Bew e £, -
LY G, yellow arnnge; O, omnge; OV, omnge yelow; P, pl tly; PT3, pt tly tart to sweet; OV-M, over :
Tsbure. ! ! ) !
5 Mean of duplicaie deterutinations,
2 Mgl

28 ‘:
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TasLe 18.—Secasonal changes in physival characterisiics and chemival consiitueats of
Florida fangeles, by variety and kind of roslstock, and lovation of lest, picking dates
1968-58 to 1959-56—Coutinued

Ortandlo, sour orunge rootstock, Orlands, sour araaee rootstock,
Churneteristie Plot 7, Tuvures Piot §, Apopks
un! sewson

Out. 1-5 | Nov, -6 Dee. I-5] Jan. 1-5 | Fob, 15| Oct. 1-5 | Nov, 1-5|Dee, 1-5) Jun. 1-5 |Fob, 1-5

Waleht per
frutt b, Chn L

Riml colur; 14
195355, .....]..

—
o=
“o
¥

Flosh eolor; 74
15258 ‘en-
AT
=55
1055-55 . .

Flesh condl-

Lans Tt

CSOO0  twbtdram
Qo000 i

. Cromd
Course CGaad
Coura Coonl
Conrze | Codrse

Julew per 1w
ras. of
(ST AL 1 § Bt 60

Juice per fradt L

et .

Polntabifltys s
Arbiloury
smneland:
b1
105-54 . Ackil
YOS50 .. Acki
Ackt
Fubmeriod
rlr.iui\‘
L
MR- .. .
1485485 |
1955-50 .
Ascoriie geldz +f
185358 Mg
Lisa-54 Mg
WH-65 My
WNES-5G My
Active ucitlili': i
105358, pli
1053-51 il
WA-58 _n.
195556 . pil .
Total valkls:
1032-53  Pel 5 5 T . 7 1,97 . 13.35
WE-F  Tet . . 5 A L BY L 19,75 .2 i1, 57
W3-55 . Pol 3 3 : Py L AT L 11,40
05580 1Pt . 2 . Cemaie s i L b 5
Totul ueld:z |
wsr-5d 0 Pob o H e I TR O, . &7
W53-M ek L 8 LT 2 X . kg
o565 el . 5 LS 1.00 - W57
W055-56  Pek. - LB e .42 5t it
St s-neid
rittio;
IR SN NN 1751 . R I L 7F L 1205
L2 TR TRG . FR 1 Y A, . 0. 44 Y 1781
W55 auauan 3 ' L H.U?E . b T ; 12,10
EIEE T | . 3 a7 - ! &1 Bl 13. 54

HPhe mean of 5 determifuations mude fn 2 teasons, of 75 determinations ninde in 3 seusens, or of 10 determ!-
wikinns mircle i 4 sensons,

T 'Phe mean of 25 deterntiuntions.

3 e pinte L

1 Y0, yollow ornngge; O, omnge; OV, erange yoliow; B, pi Liy; PTE, pl Uy tarl Lo sweet; OV-J, over

HHILHTC,

¥ dean of doplient determinations.

& Myl
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TM:LE_ 18.—Seasonal changes in physieal churacleristics and chenical constiluenis of
Florida tangelos, by veriety end kind of rootsteck, and location of lest, picking dates
1962-58 to 1955—-56—Coutinued

Clinracterlsiie
onil seanson

Torra Celn

Crinndlo, sour omnge rontstuck, IMlet 0,

Orlamia, sour 'l_)lgm;;c roptsteck, Y'lot 10,

eret Cein

Out, 1-5

Xav, -7

Dee. 1-3

Jan. 1-6

Feb, 1-3

Qot. 1-5 [Nov., -6

Dee. -5

Jumn. 1-5

Fob, 1-5

Weight per
fruit v, _Gm
it eotor; 12
105:2-5%
IEl-5 .
1034-55. .
WSS L.
Flosh eolor: 34
wEd-sl
105854 .
105H4-55
105530 .
Fleslt congl-
Llim: 74
10380
10505
10555
105F 3 .
Jutlee per 100
sms. of frgit b

C Conrse
o Cuourse

5

Ml
Julei per frult )y
et

. 55
Palatalilifty:
Arkftory
stancard:
RAELEN o S
1HAL- 54
195155
105550
Nl
Tullug:

o
1058-
18534
135551 .
Ascorhic neld: vs.
105254 Mg L.
105351 MMy
1053 Me. |
055-56 Mg
dethve nehility: 2 -
1052-51 il
1984- .. pll
10555 .l .
195556 _pll
Taal solids: 4
1033-5:4
105854
10003
a5
oLl neil:
105t-51
1053 -54
M34-53
105554
Solld et
rutln

"

1 Coarse

ruet
Achl -
Achi ;

'i

CGomd
Canl
Canrse
Coarse

58
60

1* tnrt

1 tort -

Tart .
I* tort.

e
L

[Ea i

Tl

g

DOV L

Cont!

55

1. G2
ivalat}
0.08
10,08

O
-

—_
=

bitaval

Qoo

Gool
Chooel
Caxtl
Gl

57
58

1.0
17,04

i Conrse

Ciond

Conrse © Qaotl

A Conree ! Cooese

a7 59

Bl a1

P otart
1" tart
I tart
B tart

TE oy
Aeld
el

40,35
1.67

&

CO00 —An—

Cianmd
{lood
(ond
Chaodd

G0

-T2
.70

17,88
€2.80
14,14
16.01

Cinul
Qunnel
CQnml
Clom!

50
1]

11. 13
15,73

1 The mean of 75 determingtions made in 3 seazans or of 100 determinations made in 4 seasons,
P The meny af 25 determiinntions.

3 See plute 1L,

t Y0, yellow orange; O, orange; OY, orange yellow; P, pleasantly; TS, plensantly tart to sweet; O V-3, aver-

mplute.

1 Mlenn gf duplicate deferminntions,

4 Mg.fnl.
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Tavre I8~—Seasonal changes in physical churacteristics and chemical constiluents of
Florida tungelos, by variely and kind of roofstock, and lovation of lesl, picking deies
1852-58 10 1955-58—ontinuned

Coiando, sour vmuge reelstock, Piot i1, Qriando, sour ormupe roeistoek, Plot 12,
Obnmeteristic Lirdonton Avan Park
et

i .
et 1-51-.\'0\" 1~5rDcc. 1-57 dan. 1-6 | Fely, 1-5 | Dot 15 [Nov. 1-5 Dag. 1-60 Jan, 1-5 [Feb. 3-5

Waliht per
frudt 1, G, 138
Riml color; 13
Lt SV RN
1085, |
054-55. 1
0555
Fleah calor:? 4
315 AL . { S,
SR
TE-55
I0hH-85 .-
Flegt conddf-
Uoa: ? :
MWIAAL el Qoatt | Qoo ¢ L O S JRR,
1055 . i Conrse (i(mll{ Qo 3 ta ..o Conrse o Cood + Gosd Gaod
WSS ... o Conese CQoeod | Qoud ) ; Coarse 1 Qaood Good |-
wss-s.. . Coarse ] Conse 3 Cooy i [P « Conrye | Course | Goml Qoad
Jrilee per HO g I ' H
of frnlt b ML i 5. 4] I &7 55 ¢ i 58 57
Jutee prer fruft t
Pet_. 1 o il I 59 0
Pulstniriity: 6
achilmry
stasdurds i
1043 ... PTS Py PTE wat
-l e il 1 SR, Tart *
11 BT S FES O PTS . Acld:
R P8 jawiveecas! Acid
Funiceienl
culfmg

g
g

-
oOooD QIO

jo e Lol ST Y

Ascorhienetds e
[EL s JOY
195 .. Mg
15-35.. M.
19538 Mg,

Active nefdive:
1052-5. Lpli..
WAL LpiL L,
19855, il .
Wsi-a.. phi,

Tatnt solids: 3
WEE-RY Peb..
105434 Pet..
10555 Pel_.
195555 Peou.

Tatnk neigds *
555 Pel,.
185351 Pol..
10535 Put..
st Pt

Satlds-neid matio: !
W53 .. et . i f 2 —

1054 H . 5 1543 16.28 21,43
T K . ] i .17 4.2

105556 onns Do 7 T2 . 10.58 | IREG{  14.28

FThe mean of 50 determinations immde 1o @ seasons, of 75 determinntions mwade in 3 seasons, or of 100 determi -
nevtions mule i 4 seasons,

TR arenn of 25 determinntions,

3 See plade L1

£ Y0, yellow oranga; O, erunge: OY, ornoge yellow; P, plessantly: DTS, plessunily tart to sweeb.

s Moean of duplicste Guierninnlions.

¢ My fmi,
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TapLe 18.—Seosonal changes in physical characteristics and chemical constituenis of
Floride {ongelos, by varisly and kind of rootstock, aund locution of lest, picking dales
1852-53 to 1955-56—Continued

Orlando, svur srunge roatslock, 1’lot 13, Crlande, sour omipe rootstock, Plot 14,
Chn.rluclerlstic Qkahumpkn Mount Homer
nnt

Out. 1-5 {Nov, 1-5|Dee, 1-5] Jun, 1-5 | Fub, 1-5| Oet. 1-5 {Nev, 1-5|Dec. 1-5 Taun. 1-5 [Feb. 1-5

Weleght por
frutt o, G,
Rind cojur; 23
=54
T8 L
E

a5 F
Floah color:
1052-83. ... tmmmm—a
Ws3-54_ L. Y
WH-B5. . 0]
105556 ... oy Yo
Flash coml!-
tlens
A05E-5d. femomtbsafa
1083-54 L ovue. .| Quoodl

“Cooa”

10555 . .| Conmie Croaal

1095550 .. .| Conme ool
Juten per 100

gims, of frulet

hal] 50 60

Jniee per I'rl.l)iI.

t
Ut G2

Palutnbllipy: ¢

Arbitrary
stntelurdd:
05258 . N VOO ORI |- - P turt

4 P Larl TS

Turt

Turk

MNunmerieul
ming:
1U53-51
1ad-61
10534-55.
T35
Ageiridened: e |
Wa2-wt AEa.:
[LERE T
1054 -55
5533
Avtlve neldigy:d
1952-83 . plil,.
10R-5 il
WHH-55  plhl..
-4 il
Tatnl solids:+
253 FPel..
W54-51 et 3 : 5 ¥
1M-a0 'L i 1. 75 ; 11,40 | WA S
Was-35  Pe. L .ll.ﬂ-f\] 1246 ;1358
Tali] neld: ;
ETSALEN S Ll A
10851 Pt
JOH-3G et
164%5-a6  Pet.
Sedfulsnebl mitta;
whe-dr oL

""é;‘-i.%'z"":lfii',"' 5ai |
[ i, s 174
; R R | A N ;

1 Tho menn of 23 telecndnations made in 1 seasan, of 30 teterminations madoe be 2 soasons,'er of 75 deterte innt{ons
madle i 3 sensm,

2 The maur of 25 deteeminatlons,

1 Fee iakey 11,

LY O, yellow nmnge; O, otange: OV mnge; yoflow; 1, plessantly; PTS, plessnotly tort to sweet.

2 Mean of duplleate detecininnbious.

& Ml




Tane 18.—S8eaxonal chunges in physival charactecistics and chenival vonstitnents of
Florida tangelos, by :mrn'n.r wnd kind of roolstock, and focation of test, picking dules
1952-53 to 1955-6f—C'ontinued

Orluudo, seur orange Tootstock, Plet 55, Oriundn, sour orange roelstoek, Plat Lo,
Churacterkstiv Grovebmd Hrotlenlon
nral sendon

Wulpht wer
frode 1 Qi - 17 4y w7 1 .

Bl todors bt '
WA 5 R I I 1.
153~ - . - - .o
Wh=55 - . .. ' o ) Lo
T !

F ]l.“"l mlur. 11
[R11R N

Ouel. 1-5 [Nov. 1=3tDee. 1-a] Tan, -5 | Feb. 1-5] Ot 1-5 1 vav, 1 ul]‘lnc 1- .’-l Jun. 3-8 [Ful, 18
| I
' !
; i

. e Y0 ] O o - Yo V] 4] 0
lllM‘-rl . PN E - PR - . .. .
Bli-55 e - U PN I S

1055-541-
Flesh cotul)-
tlon: !

1952-54 . ...
WA= . L. e - . . .. .
A5 . - - - - _—-- . . . .
LTS Sk | - .. - - - . - - - N .
Juhe i UMY
g, of lrlllrl. !

.
Julee per frult !
et

=
Pulntnbilliy: 1
Arhilrary
atiminrls
FATEIEE S F P Lol "rs I"1'a TS
BIPAN D ] U PO - - .
WH-3 ... N . [ Cem
EESR R I I .

Numer o
Tt
TR-54 . ..
1853-54 . . .
£
Y5556

H SR
Ascoriie
ncid: ¢
1052-55 My
LU5S-54 . Mg
1554-55_ My
1055-58__ Mg
Active pekllyy!
Warsl,, . pH..
105054, pH
195455, ..nH ..
1955-30.. .l |
Totul wolids: 4
1S2-53. . el .
LS54 et
195=-5a__ 1'ct .
108556, 1Mt
Totn) ncfd: !
LR Y )
1053, L Pt .
10H-A et
1955-50_ . T et .
St,\‘I‘I'uHmld ratlo:

1 The meun of 35 detenminations mude n | senson.
1 Bee plote K.
3 YO, yellow orunge; O, orange; P, tly; PTS, i 1y tort to sweet,
+ Mean of duplicate <1etmninutmns.
Mg fml.

33




TavLe 18.—S8easonal changes in physical characteristies and chemical constituents of
Florida tangelos, by variely and kind of rooistock, and location of fest, picking daics
195%-53 to 1965-66—Continued

Criunde, Cleopaira rooistock, Plot 17, Orlande, Cleopotrs rootwlock, Plof 8.
Ghurlucturistic Altamonte Bprings von Park
[FITIER aitiiti)

i
Ot -5 | Nov, 5 Dee, I—.'i!J:.m. 1 53 Febn, 1-3] Ovl, -5 Noy, I-.'-!Dee. 156 Jnge. 146 |Fobh, 1-4

Welgh per
fruie 1, . G

Rind color: 13,
BE L
-5,
195 u.:.......--
RS G L

Fleth mlnr‘? '
e .

CoODI

Flegiy cuinli-
Honp 3 4
195‘.‘-35.- R Qood Good |,
Cowrze Quod Gooll 3 Goad (ood
Connie Qumnrd Good |, - Uty oot Grood
Caede Course Chun! a ¥ Course Quwd

Jm*h- |w T 1N
g of frdt !
Wil [LH] s 50 7 57
Julee por fraf ¢
P o 1] G i 81
Putninbilitys e
Arbitmry i
stnndurds
S5 LoD Plurt Ty
wm—ﬂ.,.m Farty Pwrt D PT84 PSS
Avid TP lare - BT
Avid o Prort § P8

Wt riml
vt :

L2481, - : 7 87

R o + 20

e + 3 85}

Ascorbleaeids 4 I ¥
WS-8, Mg b, 5 o on
IN50-54. 0 M. . ! . . )
A R T L - N P
19S55 M. 1 F

Active uoldfiy;: ¥,
68253, pil ..}
LERG-S4 [+
mr»-l-ﬁ(-...,pli..I

9G5S, ki
Tatul sokidy: ?
1882-8)___Pet. ..
53-8 Pt 7
18555 Put L . l p118 1 2 L
1RSS50, Put 3 L L 5 .32
Totwd netds 3
=51 Pt 7
105854 Pet .
15455, . Pot..
19585 Pel.
Soltds-weld
ratio:

13.73
FL -]

! The mean of 50 determinations wade In 2 seasons, of 75 determinatlons made in 3 segsons, or of 100 determi-
nnliuns ftinde tn 4 senvons,
2 'T'he mean of 25 determinations,
1 Bew pinte 11,
YO, yellow orunge; O, otanpy; O, orange yellow; P, [ ty; T8, pl tly tart to sweel; OV-M, over-
miutire,
! Aean of duplicate determinations.
* Mg jml,
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Tanng 18.—Seusonad thnges fn physicnl cheracteristivy and chemival constituents of
Hlovida tangelos, by variely axd kind of rootstock, and localion of fest, picking duales
165 2-58 1p 1950-56—Continued

Ortudn, Cleopatm reststack, Plot 18, Ortando, Cleoputes rpotstock, Plot X,
C‘hmluut(-ri:{tiv Avon Park Cshiunpke
TELIE] SELsalg ..

: i i | i
et 1A s LAl 1w vl 1 .'-lth-t.l PRI T D TTE BT IN ST R 4 ST A
MR T i - ' : '
12 TR T nin ] iz ! JLEE L1} Lt 1 i3] Hil ]
Bl endur: £1 : \ H .
165 W : | Lt LoE - VR SRR TR
[T i I 1] Ea - | D ¥ + w 1.
[ ] 13 I 4 K. . P I} E i L L4
HE 56 i (E ¥ 1. 4. : 3 F K N e -
Pleshoeadog 38y ! i ' | ‘
[ETR ) T - : ' I . L. - .
180 5t Y o : o op YN O Q O 0
151 a5 Yo U 1 [T oY 0 ) 0 o
ki B oy o O i oY YO v} [ DU
Fhesly eoneli- I i
then: 11 H i
1932 53 - S e . N R ORI NI
T R Lo Oeot o tranl © Gosd P Qued GV M Coarse | Qood B Qead Cioand | V-2
{951 55 Cofwese o kel g sl . Ceourse T Gl Clood LLimnd Cliwne!
ST ) Cosese Conpse Uinal - Lol o Cooese D Conrse b Qi Aot | .. ...
Juprar prer 1l : H : '
irppiw, of : [ ' l
RS 1E I Y | Al I A A a4 5 M M &7 M
Jufee por et v : i |
et B ] A &8 25t &8 fil #1 H 58
Pidntahitityv v ! |
Arbitoury } |
staiginrd: 1 i I ' i
WS- o wrt - Pawrt 0 TS PTS T Lnsipid [ Tart ] 1 et s TS PTS
550 CooAmd o IMert - BS1TP0E . 1 Acld Tairt el k] P PTR
FBad- 5 AvHL T I teet | R Prs - i Ackd ' tort g [ it &7
MNihmerienl : : : H H
paLmyg ! i v :
LI i Pl ' R ISR
R H i T 8 : BG 2t 1]
1 B o Tt B 82 B0 B0
15 5 EHE T .1 88 L] I DR
Asearble unid: #4 H
U= BN 4 . : A - PP SR ——
s 34 L Mg .35 ¢ n 2% 0. 0. 41 .30
10508 . ME =1 1 #0 a2 341
9855 . Mg P 1L 32 o I T
Avtlve pelelfly: 21 ‘
waay pHog o . . + . R DR
WSt pil b A8 RS &7 3.8 3.9
1W5-53 . plt i 321 Ay i 3.4 3.4 3.5 3.8
103 5L pIE h A 3.4 3.8 4.4 O I P,
i i ! PR P -
. ER-1I o5 [ th 15 1143 1237
| suap  dm: mam tLoF | 12l 12ss
. B4F Bl iEA0 JEA I1L88 | aan. .as
Potad weid: & !
A58 et . : .- RSP JURREN
1958-5 el AT 41 .72 i L
W5 el 1 i B - .88 L8 85
W50 It H Lt Wi L4 | 3 R,
Sulicls-urd :
it i
1955 - h- - [P
HS- 17 i .70 - 410
WG s g0y 1978 f242 12 54
155-56 5534 LA IR S L 11,63
. I M

©The et of §0 deteriningbinns tade in 2 sonsens or of 756 delerminntions made 1t 3 serons,

= Phe penn of 25 delerminations.

1 5cp plate L1

¢ ¥ Q, yellow armnge; O, orange; OY, arenge yellow; P, plensantly; PTS, plenstntiy inrt to sweel; OV-M, over
ke,

3 Meta of depliente determinnlions.

¢ Mygoml,

as
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Fanue 18 —S8vasonal chonges tn physical chararieristics and chemicnl constituenis of
Flopida tangelos, by pariely and kind of voolstock, and Jocation of test, picking dales
185.2-38 to 1955-56—onlinued

Orlnnda, linsk rootstack, ot 21, Tavires Orlunde, Rusk, rootsbeck, Plot 22, Tuvures
Chursclerisele
il senson

Out. I-h | Nov, -5 D, 1-58 Jun. 13 | Peb, 1—n|0(-t‘1 5
b

Nov, 1-& Dee. 1-5] Jau, 1-6 |Feb, -3

Welplt per : H
fradet Gl L ¢ @ Efh ; e
Ring color: 23 :
03284, ... e mee
(LI Y F J o
W -8h., L i
IS S ] J O POV |
Flosh volor: ¥ |
| L LT S Ol
- - YU 0 Y
BB, L. O Y
W . Q oY
Flosh conelis i
thong: 24 |
W23 ..y e Sloed D Qload Giwnel R Cloadd
B L Clonese | Uoed 5 Qoo ol i Croie 3 Qood b Chsl
uM-5% ..., .} Conrse Clisul Oinak Qoo Comrsee Clenni ol
Winsefy . Comrse | o ownd [RTTHT} .. Comyeegr v "onrse [T
Jarkeo paec 1xI
mis, of
frlt b AL i {il i 55 A
Jubee per fruds

5 : t ot | 8

|
Palninbllizy:
Artitrury
stutudurel:
Wis2-58 ... ... P nrt |0 A T R I TR
185g-5 "Tark Pt e “Furt PSS
iG55 Aviel [t iE s Ak s
Hi-0 L. Avid = LA Avhd
Nismaricnl
ruting:
HIs2-53. J il L
1554 i ] i .4
155 J
LOSA-56 ...,
Astortie nelid: 3¢
WS- Ny
105354, Ay,
His-a8 Mgl
HAS-60 Mg
Activoneldity: 4
103253 pil
HiEd= . il
HEr-35. nil |
Whi=5  plil..
Tulnd soilds: ?
-5 Peul
WS- Pop..
M-85 Pet.o
AT R L A
Totul neld:
M- et . . . .
8-t Pedll . J . B N
1954-55  Pet. k i’ I3 L . 7 L
G- Peto. R0
Sofds-neld rath:
o)

12, 5
1344
Inor
1L 84

! Tl tmean of 50 determtinations wuda T 2 seasous, of 75 deterininatlons inade L 4 sewsons, or of 100 determinn-
tlong minde in 4 spisons.

2 Tho mens of 25 deteruiiustions,

5 ee plute 11,

1 Y0, yellow orange; O, oronge; DY, ornuge yellow; P, pt 1¥; PTS, pi tly 1ol to sweet; OV-M, over
mnkurne,

3 Menn of duplivate determrinntinns,

o Mg jml,
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TanLy 18.—8easonul changes in physical characteristics and ehemival constiluenis of
Floride {angelos, by variety and kind of vootslock, and focation of lest, picking dates
18562-58 to 1956-06—Continued

Driastdo, Rusk roofstoek, Fiot 23, Bradenton

Orlandy, sweet lemon rootstopk, Plot 24,

Chwreterislic Avon Park
and I
Out. 1-5 |Nevw, 1-5Dee. I=-6) Jon, 1-5 | Feh, 1-37 Oet. I-5 {Nov. 1-5|Dee. t-5| Jan, 1-5 (Fuh, 1-5
Welght perfrail 1.
thn, . 122 154 178 17 185 pLH 172 ] 2} 100G
Rind toior: 22
470 SN SR [P X H ) PO DOSTRNRIPUPOR PRI AP RN
s pa a J M K D a J H I
1054550 annana D H K K L D ¥ K o I
150 ho) F J U I D ¥ ] i F—
Fleah eolor: 24
1052-5 YO 0 L0 2 R IR PR [ESERRS DS
¢} o} o o YO 0 o} o O
Q Q o] o} YO e} [ [ PR
O o} LE 2N IR oY 0 0 Lo 3 T
Fiesh coundl-
tlown; T4
M2 —— cemnemend] Goud | Good | Goed |oaa.ool. PR VRN RSP I
fss-54. .. Crnrse Crorod Gl ol Goad | Conrse Quonnd Clond Good | OV-M
M-065. ..o | Comrse Croue! Cooy] Cronadl Guod | Conrsg Quog Goot] Good ..
IEA80. . emaa | Conrse §| Coarse | Good Yoo (..o wens| Conrse | Cobrse | Good Cond |ooaemnaa
Juder per 100 ms,
of fenie VL ATLL it 1] 58 58 5 58 50 58 56 148
Julbes por fraf )
Pet_ 58 61 61 L1} a7 5% Gl [Ls] 58 144
Palatobilfty: ¢
Arbitrury
stnndurd:
B2 S PR T tort PTs PP P RO (APPSR [ (R P ——
S-S Purl P otart P18 PIrs PTS Tart | Itort | P topre | insipid | Inslpid
1054-58_ .. Acld | P tard e PTs PTH Acid Turl PTS FT8 PT8
15550 Akl | P tact Prs rs . Aeld | P tart PT3 PTB |t
mericad
rubilgE:
b5 bt R [ i & F.5L% TR RSP ORI SRR RSP
Fiad-id . - 111 ki .18 A7 #G 5] T il i 67
TG0, 54 i 52 80 & Eitl &8 83 8|
550 .. 4t rr 80 ki1 T P 4t Kl 87 B
Ascorllencid: 3¢
1952-53_ Mg ... 0. M 1R N-r. 3 PR S SR ER—— mnmmmmmn e m————
165454 - ME.- o, 28 s L | = (R 1] {1. 2% 0.24 .22 L 18 &1y
L5455 Mp L2t A W24 L33 L .23 L8 BT P i T PR
1955-56__ Mg o) L35 L Fid 11 .33 ) -
Arthveaetdipy:d
W53 _pil oo ... [ P - JEN Caae
A953-pd. _pH__ ER D) LAy 37 R 4.0 &7 4.8 38 4.1 4.2
Wa4-55_ _pHL__ G2 3.4 4.4 3.0 3.6 3.4 &4 4.6 B 7 e
1555 Ll a1 ) 3.4 LA I PR 3.2 3.4 3.5 0 2 (.
Tolnl soltds: 3
Wa-nd. Pt L. .. u.n? . o LI~ 3 (AR NP [N I E— .
1WAs-5. . Pet. . 5 Bl BT A 8G 0. 9% 1400 .40 7098 813 B B.85
1434-55_ _Pol i 41 017 167 LT 12. 34 B, 1% B.B4 47 TR | N (R
105556, _Pet__ B.72 16,08 1445 L PO B.3T 974 16 Bl 1338 |ecemnman
‘Total aeld: 3
FEEEY T o S R 82 e L[ S PP FU I [ F—
1653-54 . _Pot LB LS 511 30 Ll i) - 5% .47 .42 i+
ad-06 Pt A7 .- L8l . .86 1.2 BT By Py 2N (R
H55-56. . Pet.. .48 i LT P {11 R 1.35 1.0 84 .77
Sotgsueld mitlo;
1053-5d R 12,28 14.73 1445
19585 . 52 4. 66 .70 14, k
ADE-53. - 8.0 1,44 14, i 14,42 3 . .
15503, & 8BY YT 16, .13 LE 1 -4 2 PR, . B.74 12. 3% [ 373 —

1 The wean of 8 determinatlons made in 2 seasons, of 75 deterinbnstions made in 3 seasons, or.of G determina-
thons madde in 4 seasons,
*“Phe mesn of 25 deferinatlons.

3} Sew piste JE,

LY, vellow omuge; Y, omnge; OY, omage yeliow; P, pleasantly: 3213, plessantly tard to sweel;, OV-M, over

mmiure,

3 Mewn of dupticule determinations,

LI TN

37




T.mm:‘ 18.—Seasenal changes in physical characteristics und chemival vonstitioniy of
Flovida tangelos, by variety and kind of rooistack, and locution of lest, plckinyg dates
1952-58 to 1956-56-——Continued

Theritosn, rough lemon rootstock, et 25, Thornlon, rough lemon rootstock, Piot 26,
Characterlsile Mouni Homer Aount Howmer
il season

i
Oct, 1-5 INov, +-5|Dee, i-3| fun. 1-5 | Feb. 1-3| Qect. 1-5 Nov. 1-§{Dee. 1-5| Jun. 1-5

Weight per
feubt 1., .Om_ xx 2 86
Hind eolor; 22
THa2-53. i) em— s ! i
D E Q
E It
T986-50. ... E 7 - 1
Flosh eolor: 34
Py AP Y

™Y ; Ty
™Y Ty
S-S0 .. .. 3 ™Y ) ™Y
Flesh condl-
thnz T4
1 R T I ¢ 1 | e ol ol
1953-31. . ... Coursg Qend : Coarse Qlowd Qumi | 0v-X)
1084-55 .. ....| Course | Cowrse Conese ! Coarse Chood Qonk Goml
WSE-0G . ] Cowrso | Cowrse Cams Conrge | Coarse Cigil Clan) CGond
Juilee per 100
gms. of
[ 1T¢SUNSA | I 55 a7 v ) 5
Jasdow pue
fealt 1 L Pel., &7 08 i) 54 52
Palatubglloy: +
Arbltrary
standard:
pALLt s R I P inrt '8 8 i g gk
TE3-54 Acll Plart 1 B oarl, mrg
193155 .. ] ¥V ackd Ptart | ¥ X nek Potare
LIO0-86. .o p W oaeld Piact. ] Piart |. .. ; S T A
Numwriond
rodiog;
L§62-53 ..

R SR L
T0A-0G., Mg |
Avtivenehiity:t
2= ) [
e I 11
I35 pli
058 b
Totul sobidis ¥
[R5 D LS T
e S S LT A
315 S
HEG-M el
Totul nekl:
0533 Pet -
195354 . et . . . )
185455 _Pet__ . B8
550 _Pet.. T B H)
Sotids-neid

12,38 | 12,34
LT N 7 7T 3 1362
1143 ' 3 g.u2 1Ll
16. 07 .82 . 3.5 8.2 11, 08

T mienn of 73 determinations mude i 3 scasons or of 100 determinations made i 4 scasons,

3 T mrens of 25 dutertninations,

3 Fee plate [

U1 pleasantly; UTS, plensintly tard to sweet: OV-M, gver smulore] PY, bule yellow; T Lamigh yellow:
¥, very,

F Mean of duptlente delermbstions,

¢ Mg fml.
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TaBLE 18B.—Seasonu! changes in physical churocteristics snd chemical constituenis of
Florida tangelos, by variely and kind of rootsteck, and [ocation of test, picking dales
1968-53 to 1966-56—Continued

Thornton, reugh femon rootstock, Plot 27, Thernteu, Cleopatra rootstock, Mot 28,
Charseteristic Clermont Forest Clty
an

Oct. 1-5|Nov. 1-§{Dec. 1~-5Jan. 1-6 | Feb. k-5] Oct. 1-5 |Nov, 1-5 Dee. 1-5 Jun. 1-5 |Feb. 1-5

Weight per
frois O 168 Ho pirvd 205 241 150 213 256 287 288
Rind color: 23

..... e D Q I

G a ] E a L 1

F 11 I Iy E 1 ) SO

F H i D E G 13 I

FY PY Ty ™Y

TY TY ™Y TY ™ ™ TY ™Y
Y ™ TY Y TY ™Y N P

TY Y TY PY TY ™Y TY |

. cecmeeeee|  {looid Qowl Qowxl Guaod
gm Qooi} Lry | Course Lrood Clinx! oend Good

Good | Qox! | Conrse | Course | Qood Qood oo
1955-56__ .. ....] Conrse } Coarse | Uood Comt Good | Cosrse | Coarse | Uomd Uood |.o.ooee
Jutee pser 14N
Ems, of frule !

1 56 Hi H 51 45 5 7 3 3} )
Juttee for frult !
Bet.. 58 58 56 5 48 58 59 59 5 5
Pulatnbility: ¢
Arhitraey
slusdurd:
f£* 51t SO USSR PRI (EVRPROURT SRR RPN (R, Tarl P tart T3 [ =1

P tart | Insipid Acld Tart | P 1are PT8 | Piart
Part | Fiart | Voacid Turl | Mtart Ptart | .
P rary T8 | Vackd Tart | P turt PTS8 foeeaeen

1) 7l 54 84
. 48 iy 7+ 71l it 11 sl 82 -1
3 50 5 0 37 [ 72 -3 T
1 ) . 34 60 Ti i | Bl 34 ] T2 | TR
Asvorbio neld: 4+
1§52-583. L Mg, RO P PR - 0.44 0. 42 {41 .39
1853-54, . Mg 0.30 0.3¢ a0 4.24 f.20 0.37 8 e 32 -3
195455, Mg G .38 .38 it I L3 LA AL .
1955-56  Mg.. L34 s .31 M ] .44 1) a7 P . Y [
AcLive aeld-
AT ] )
1652531 wen|mm e v mm————— —— F
fosn-54..pll.. 3.3 3ok 3.0 .7 5.0 3.7 3.4 M A 4.4
R R L 132 3.1 €2 3.8 LA 3.5 3.0 3.8 Jo4 [ T
whssh. pilo 3.0 4.2 3.4 1.6 I.6 3.4 g1 S B U P,
Totul sollds; ¢
LT L R R L SR (R P ) w4z [ 12 R 1) 1L 44
-1 et 7.80 388 530 847 L] 8.8 5.3 @ 40 LAt 10.75
=00 ol §.87 8, 44 ji g 1A 5y 9.57 LXL ] LRI 3
10056 el 7.0 . LRt 8. 68 887 [ s [ 1] &M
Toinl acld: &
LTk B L1 A N . F I SN Las .58
AT P L .08 LB W52 .58 La7 117 RLH il
190485 Peill 1.4 L0 . -1 L84 L% LI .BR
1556 . Pot._ L& .12 .79 N e L& 130 B8
Sullds-nck]
rubia:
1T R PO (R T, [UURPUURIEE. SN, 4.2 130 12, 3%
L Lo L 0,4 T4, 103 443 15, 44 752 .78 13,07 15,35
-5 e aan 5.7 B0 I 42 14 1. %% . 42 8.8 1L HE AL
L R, 5. 14 A L33 P& 1215 5. 4G 7. 15 i1, 25 13. 33

U The mean of 50 determinations made i 2 sensons, of 7 determinations made i 3 seasons, or of 100 determing-
tlong numde {4 sensons,
*The inean of 25 determinalions,
¥ See plale L,
L P, pleasantly; PTE, pheasantiy tard fo sweel; PY, pade yelluw: TY, tunnish yellow; ¥, very.
: .‘\dcisirr:nlif duplcate detecinations.
Mg.jml.
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Tanre 1B.—Seqsonal changes in physical cheracleristics and chemival constituenis of
Floride tangelos, by variety and kind of rootsteck, and lecalion of lest, picking dales
1802-08 io 1856-56—Continued

Tharnten, Cleopatre rootstoek, 1Mot », Thomton, Cleopaira cootstock, Plat 3,
Clarneleristie nyares Grand [slantd
aml semson

Oct, 1-3 [Nov. 1-5Det. 1-3{ Jun. 1-3 | Feb, 1=3 OoL. 1-5 [Nov. 1-8iDece. 1-5] Jan. 1-5 Feb, 1-5

Welght per
fruit .. Chn,.
Eiml enlor; 31
| 4

1055, o

Flesh vnlor: 11
LG S,
105351

19855
Flesh con

Clowm) . J—_—
Cunrse Good : Course | Good
Cowrre | Cowrxe FITOT MR e N
Cunrse | Course Cuoarse | Cowrse | Gomd

Jidea per 100
rms. of frall?
ML & 56 ) S A7 58 59
Julea per I'rlli,l.l

({9 35 35 5
Palatubility:
Arbitrury
aluntdarel:
L T R, o an
IBAA-54.. ; PPt . 3 Achl
liiﬁ-!'-.zi’ﬂ.. Py :; turt -
1055545 . o tury
Numerkeul
ruling;
1952-43
THAT-5

Ascorbie weld:
1A5U-53 . Mol
LS S DAY T
16H-33 ME..
IRSG-36. Me,.

WE-5 - N
-5 .- i L N ] .
195453 . . i T . 02
105556 947 ] L T8 10,67
Tetal nchiz !
THS-53 L P'etl.
105354 et L
H-aG , Pet,
195451 _1'et.. L1t
Zallds-nehd

8. 58 10, 5 13,57
H). 346 1. 42 18,70 17 63
& 05 14,24 L. 95 1285
8.5 149 12,94 12.70

' The mew of 50 ilererminations wade in 2 seasons, of 75 determinatlons muda in 3 snasons, or of 100 delerming-
tions malo In £ sensuns. :

1 The mean of 25 delerminativns,

1 See plate 11,

0w tiy: PTS, pl Iy tort to sweet; OV-M, over mature; PY, pile yellow; TY, tannish vellow;

¥, sery,
1 Mean of dupilests deterninativns,
Y Mzt
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Tanrr 18.—Seasoun! changes in physionl churocteristics and chemical vonsiituents of
Florida lungelos, by raricty and Lind of rovtstock, and tucntion af fest, pleking dotes
I0E2-338 te 1H#3a=-5t - Condinned

M inneols, rough lemton rootseck, Mot 3t, Minneols, reuglt leon rootatuck, Plot 32,
Characterinle T vare Giravednsud

wintl senson

1 I i ! | i
(el 1~51_.\“m.'. =% e, 1 .'J.hm. 157 Feh 1-51 Oct, §-5:Nove 3 Stbhees 1 50w 1 A iffele b 5

Welght per
frade b (i 0z - a5k 40
Kl edor; 21 :
L IE~ I P

[L1LE EE
[ S|
Flesh color; 14

[ LU AL S
LT B
[S15 50 I,
Flesh condlitlon; 2
R S TR P Gool - Co e
19885 .. Conrse Quoind C e Conre Comd © Quail A,
195435, Cowrse ! Conese ! Qi il 5 Ouwd © Coarse Coarge [ALTTY I {lawsil
s S, Cunrse M Qi 1.0 ... - booan Poarse L Cosrse Lliunt Cenanes
Jrjiee per 100
ganis. of frndp !

k.3 B [ =0 N

Ml

Jubee per Trale b

Pel. L i 3 il T A8

Talstnlliliy ¢ H
Arbitrury

samlard:

b LEL L b K SR Tart = TR SV I* tart LIS PS

ID5I-A oenn] | AL | P 1wt s 1000 Plarl | PIS L. oo

1054-55....p V aecld Achd PrEL PRV 1" urt ™8 Bra

19555 0] Vacki]  Ackl NV i v Prs | I"S
snerleul

il

Ascorhieaeid: 4
1953-K1__Mg_.
1058, Mea.
195H-25.. Mg
136556 Al o)

Actlveacidity-1;
1950-K3 . pH 1
W= b
1Us=-35._ ..
[E RN T

Totnd solids:
WEAT L Pet. .
1958-5 . Pel . ».7 i 10. ‘%%

. L7

15155, et
195 Pel ..
195H-55__ Pol.. "
195-50_, Pet, . 117§
Sollthncid
ratly: .
1052-57. . dmimcmaat LA .
LR TR U S N ik T 2|
4.78 T ! : \
L0 S : .. ! l l

| i mean of 50 deterininations made it 2 seasons, of 75 determingiions made In 3 siasons, or ol 100 determlnn-
tigns mode I 4 seasons.

3 The mean of 25 delerminnlions.

1 See plate 11,

YO, yellow orange: O, omnge; OY, omnge sellow; P [ i tly: PTS, pl tly turt to sweet; V, very.

3+ Mean of dupticate determinatbans,

¢ Mg fml.




Tavte 18.—S8eesorad changes i physicat charocteristics and chemical constiluenly of
Fiorida lnageles, by voricty and kind of reolstock, and location of lest, picking dales
1852-53 to 1955-56-~Continued

Mlinewoln, soue vrange rootstock, Plot 33,

Minneolu, sour orange rootalock, Flot 34,

Chiamcleristic Terrs Celu Hradentan
il
Gut. 1-5 | Nov, 1 —EIDuc 1 .'l!.l’nn 1-5 | Feh. 1-5 | Qct. 1-5 [Nov. 1-5|Dec. 1-5 Jan, 1-5 [Feb, 1-4
Welghte per fenlp
., ni an i KT 351 1] une K=l 340 it
Rlud color: 33
1952-8 e E J I+ | M ol S E 1 [ L+
L B T ¥ K 1. + [ [ K fl 14+ 1.
T -8 s [b] " L4 . | K L= L+
158 Mh e 13 E 1] [. 1. n [ §] K 1.
1 lvaly cishor; 11
[T T 10 0 O b Yy 3] 4] 0
\'\\i [, R, ARL 14 1} L) O LY o i L1 (]
IAE Al aiimian At [} 0 0 O At O O O G
IU';,&- L] S . oYy Q 43 0 o oYy 0 V] V] o]
Flesh cotulis
tlon:z T4
AHE2-R U [ & TT"L R £ 11,11 Ciomsl | Cloawd L. oy Qo) Qoo Qo Guod
LB N C U Chimmi (RIS Gl | OV-M | Course {lowit [FICT o] il
[ L% ' LY Ry 73171 SR B AT Chowd Crown? Clomd | Course | Coarse ol Chimml Coanl|
1Wa5 Blevaaa .y Course | Cuirse Lol Clusin} Good | Conrse | Conrse Lol Chinael Chnd
Julee per 1
Bk, uf fruin !
Al Ay M ol L &4 L] 59 58 54 i)
Jufee per frult!
Yok At 5 il M 5y 54 61 [r] ) 5
Yalutabi ity
Arhitoary
staKlurd:
RS G S, Tnrt I* twrt T8 [ 106 33 S Tart F' tart ™S | L3
AR Acld 1* Lurt s Mre s Acid I rart I8 g | B
19534 WV ouehl “Turt I* turt P8 PUE ] v uchl Turt | P tart PR I“I'&
105550, V acid Lurt 15 PER] 'S |V oueid Tart I"Irs rs Prs
Numwrical
muting:
1952-84. . . Li%] -1 .03 11 I s rel A5 o]
19535 e &7 2 i B W 55 T & b4 ™
WL s ¥ i H 73 B4 B 3 W 71 B 1]
1A5-50__ ... . 3 5 LK B 85 34 62 83 BS B
Ascorbieuchl: ve
1wak-sa L Mg i, i, 2 0.24 23 [ e 0. 021 0.2l [
um-s-l Y 1YL ) S . . 0. -1 BLT} 2 ML
FRIE S B S 1 AL =L ] =il N - H Lo 4 JEL 1
10550 NMp. Ly RLH .18 .18 O7 1R 1 it L L
Aotive acklity:
Iﬂﬁ‘.‘.-.’)ﬁ-..lltl R S —— ——— -
15554, Sl 1R R 3.7 4.2 9] O] 3.6 ™7 2
18-85 plil. a4 4.0 3.5 AT 3.7 EN 30 3.5 3.4 1.6
LGS S T 3 A 3.2 14 37 Ry 3.0 3.3 4.5 dix R
Total solhdy; ¢
A5 Pl [N L 1. 70 1j.33 [0 L% o, 5 10, 5 117 11, 68
s, FPel. 8.497 0,87 Loy 14, 42 11,44 §.47 o497 10, i 11.BR 12,84
19555, Fel., 0,37 oA 1. 03 10. 74 1§ B 4 LR ) 11.47 11.87 13,31
195h-56 . Pet . 9, ¥ LR W, 83 11,34 YL 8. 12 .10 .75 10.8% 1.4
Tutal ucll;
JLTLICERS R AT B R L N W73 IR SR L.0G M A2 .7
pAPLESE S I . L B2 K. .H - L .78 LT3 Al L2
=55, Pel.. 182 1. 48 L .78 LT 1.68 1.24 LBL & LB
LS. U b L 1.3 s n A .70 100 -] L .05
Sellls-nehl ratle: .
Lt . 0. 5 13.01 15,52 18,23 | el B, % 11.33 13.62 14. 78
L S N, AT 12 M 15,41 .28 .o 7.8 12,62 1501 7.z A4
=5 m e snan S . 52 HL 377 LA 5.1 .05 14.32 14. 84 L} 43
J LTI —— 444 P AN 1132 15. 15 LG, 52 5.36 a4 13. 44 14,41 Lz

T he mean of 75

T The tnean of 25 determinelions,

1 See plate L1

‘YO0, wllm\ oranige; 0, orange; OY, orange yellaw; P, p

I‘Illlll.'ll‘\" 7, VOTY

¥,
* Mean of duplicite deternifuatic.:s,

* Mpjml

42

Iy; PTS, pl

deterininnl lons mwle in 3 seasous or of 100 determinatlons made in 4 seasons.

tly tart 1o sweet; QV-2. aven
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TanLy 18- - Seasonal changes in physical characteristics and chewiod constitvents of
Mloride fengrelor, by raricty and Lind of rootstock, and lpcation of lest, picking duies
185453 lo tHa0-60—Continned

Charneivrlstic Bradenien Almtpnie Bprings
CTTHENC ]

dLinneola, gour orange rootstock, ot s, i Minneola, Cleopntra rootstock, Plol 31,
1
t

| T ] T
lt}vl | .:;.\m.' ENee, L& a1 '-! Febi 1 35 Ot 15 ‘nt.\m‘ I Sbwes 1ol Jans -5 {Feh 15
[P UR S . . . - T . — ]
. ! i : ' P
Welnht per 4 H H : H . b : i
franv: Qe 18 R8T o HIEa a5 [CI LTI Hik) kY } asi
Ltlind colgr: 33 ! . i 1 : ;
s R . PR N | I i [t ° [
iAo [ 1 : 3 +TLE Y1 [H] J L4 L4
ARy L i L PR T [ i K [
USRS 5 [ e e e e e e e e I ! ¥ ! I - D
Flesh enlir: 0 H : ! . i i !
) LI L i .. . . : Yy i [¢] i}
ME 5 . YU v 7 Yo o f 0, o]
L YO i O [ DR
([0 L ov | o 0 G
Flesl wmii- i i : !
o H ! H . i
16852 .‘».’l._.... T s Clewntl ) Good Gl ¢+ Craarl
R 5 . . Conrse Clinnd ;3 (ol Com!  Qoasl Conese | Uoold (hemnil Cload | OV-AL
1951 & i ! A - oL - Oomese | Chiesif ;0 (ol L7770 I PO
1A G ! i ' : . Conege ! Conese ' Cloand i {Hikul
Juee per (R ' . : i
ool bl 12 i | . !
ALt K n i 5 o [ i [°H 2
i e : LI & ; . 0 8 o3
Arhlirary | : i [
st | . :
1R Al P PR P mme e imaes P Part 'art M5 I'8
A 51 Ackt, Ireen IS OIS aeid , Tart 1wl L] s
154 -55 AT S O SR booceeo. Noneld i Aeld o IM ot [Tl 2 O,
TBSS B0 . 0 e e s e aemees e mmmms tme mema., Yoneld BooAchl D B tart rs 'rs
Ninuerlin ! . i ; ' .
ratlmg: 1 i : ; | ! t :
MIS2 85 vanjuans xaboce «simeenn wxontoncman sofmnsscnsrefmemne oo B0 = 81 B4
A5l ..} 565 T & 1 al . a8 1 ™w # a1
105 85 _. e e ! ko 58 o 113 TR
10585-50. . . i 1 T2 82 i
Ascorblenrld: 9 . | _ {
1082 KL My 00 L L - -_....].._. et mimmam o L1y Q. 0.1
W53 & Mg nia - 15, l'l lh i 1N B l ] S b 0
Wl 55 Mg oo . . [ i) o [ | I P,
19356 0 Myl . P o H . LM
Aebbve oewdity: ¥
[ETLURE) S 1] I u RO S [ —
19588 .pt ! Wl i) 3.4 A6 18
WM.l oo €1 34 L (——
FEERIC T KR 3.2 3.4 3.4
Vol salbds t
I R T 0.77 ] 1220
ST A Tt | LR 9.8 10, 2
[ET5 210 S T L A R 0.8 1.7
1085 67 er. Lo U .34 W. 72
Tt deld, 3
1528 't 0 Lo LLafeae - . o [ 115
[ RILS L I A A L2 T 1] . ] 114 A7
16951 55...Fet... . faae - } L 7
55, Petl . 1k .&
Soldsnuil mtio:
[T R N S P - 7. 80 Ll
10835, -1 8. FUATY N 847 1255
STTLYER C O ST s 7o | Lie
L £V 12 R U R 5.7 8.7
3 : !

171he menn of 75 delernitations made in 3 seasons or of 100 determinations mude [ 4 seasans.
2/ he mennt of 23 dererminatlong
¥ S0 piate LI
Y0, yellow ormnge: O, orange; OV, manige yellow; P, pleasantlyy T8, pleasantly tart to sweet] OV-M, over
mmlrt- YV, vy,
LSO of thplivse dleterminntlons.
LERATEAT TN

43




TaBLE 18.~Seasonal changes in physieal characierisiics and chemical conglifuenls nf

Flovida tangelos, by seriety and kind of rootstock, and location of test, picking dafes
195258 to 1855-56—C'ontinued

Charseteristlo Sorronte Bradenton

Minpeola, Cleopatrs rootstoek, 1'ut 27, ‘ AMinneols, sweot orsuke rootstock, Plot 38,
Wl sensipe

Qut, 1-5{Nov, 1-5!1101:. I-.'n! Jnn, 1-5 | Fah, l—.'!_.I Qal. l-’nl v, l-.‘-lnm:. P00 Sl 3-8 (Feb, 1 &
I3 v .

Waoizhi per ; . .
fruli ' G M L 1

Himl volor; 23 :
I5-58

LR L]
Flash condl-
TR . :
L S i iwtar it caamemess -
WS- L Ceare D (el Qinagl Chinel © OV B Qe Do Qo
15 535 LoCure - Ciggese Chemml - Choenl] Clinwl . e e [ I
TR B st Coaeee iy ) el Gl 4 Coiese Cosrse T Ol Tl Lwmen]

Juboe per HN i
s, of frule !
AL Ar It <Y
Jubee per .
Irtic? L P 50
I'intahlticy:
Arhlirary
slandurd; i
149585 art I* tarl s PrA . Tuart
L P Aclil ; Tare: PPS . PPt
105554 . " ne Aeld {1t turt ; MR P |

Nunerlenl
rutlrng:

A eorbie ueld:
195251
53-8 Mg
1054-5%  Mpe..,
10555 Mg,
Avtive geiding:
251 pll . L
1053-51 old,. 20
10H-55 pl1 .. jLA I
HWAS-50 pH..- 2B
Totul soliis:
LS S L W | -
Pad-p Pet | 8.8 i . L A7 I
M-85 Per oy - Rix . . P L
105507 Pet.,- LA 5 LT OBRLM 913 -
Total nekl; ¢ i : ; : i i
1953-53
W53-51 Pl .
1954-55 .. 2,0 L1l i
Wpas-50  Peg..; 9 INTI LS4
Ballds-uekl : H
ratio: i !

: B S T R R T T T~

195+ PORTE s L g ¥

193554, B (O F A TR I T T S - M 1
) _ ; .

1 The mean of 3 deterniinations magle in 2 seusons or of 75 deterntin

T Phe wewan of 73 Juterminations.

¥ Soo plate L1,

' Y0, yellnw orange; O, orunge; OY, prahee vellow: PP, nl ty; P15, pl
ovel mslure, V, very,

3 Algan of dupticate teiermizations,

+ Mpid,

utions matle I 3 sensans.

1y tart {0 sweot; OV-3,




TapLe 15— Sewsonn! changes in physicol characteristics and chemical constituents of
Floride tangelos, by variety and kind of roolstock, and locution of lest, picking dales
1853-68 to 19506-50—Contivuetd

Charseterlstle
i

Hradenton

Bemlnele, sour orunge renstslock, Blob 39,

Semilnple, sour orahige roatstock, Plot 490,

P'errn Celn

I
Cet. l-.’)!.‘:u\'. 1-5 Doe, 1-§

[T

Welphl per
friik ', Chu

Hind colpr: 73
1K
LRKG=54
Tirhl=53
15550 -

Flesh eolor: 2 b
1hed-51

WA
H-58 L
TSN -
Flesh condl-
than: 14
W&
WE-&1
1555
1U55=5
Juidee e 110
zins, of frult t

L} ‘
duler s fruil ¢
I'ek
Palugab ity 4
Avhltrury
ELMETH
1052-53
1054
=55
k-
Nunwrlenl
mling:
W3-8, ...
T |
T -
19555 -
Azrurble npig 4
R, TR I
L5354 Alg
15355 Mg
IP56-50 Mg
Avtlve nekdliy:
=81 nll
1055-54 2kl
1055, 1 H
1935-56 el
Total anll)s: 2

-

L &1 e
1ORE-51 1het
1H-8  Pel
1R85~ Pet

Tutad vehil: #
TSR3, Vel
TB53-5 . _PeL
H i RS I L
105550 | PeL.,

Salhis-ackl

rille;
FLES LN S,
WM L
LR
1055, e

1

I
n
D

" vyo
oy
oy

Conrse
Conrse
Crusprsa

&)
.}

" Ak
Vel
v ekl

“ab
30
32

RITTERS B

Feh 1-5

Oat. 1-5

Nov. 1=-§ e, =8 Jun. 1-5

Fely. 1=

e | Rer ]

¥ 1L

4] J

B J

i 11
A 4]
O 0

0 0
YO Q
Coml 1 Gl
Coarse | Conrse
Conrse Chnxel
Coaree Chinnl
1l W

ey 11}
Aeid = Tart
Tart ¢ tary
Acld - Tart
Avld i B turt
L 5}

i1 72

45 £}

b T2
0. g0
uw 1]
1 &
W4l Rl
Taet T ogw
pall |
20 G3.0
I [DRLI]
JLIAL 141, 51
kR 117
1Ll il x
L48 .21
B LI
.m i,
1L 140
1% 5.4
7. 5H g7
a,41 718
T 5.1H

LY

Cluml
{toxnl
Loanl
Clenatl

it
Gl

1" wart |

I* turt
P inrt
1* et

0
i
™

o

0.3
.
1

3.1
4.8

), 85
[T
1L
LS

1.0

0y
1,42
[AL]}

.3l
10. 54
LA
105

kX

. adirtal

Cses

Chimd
Cionl
Gl

21}

&7

I* tart

.40
L2}
%2l

Canrse
Course
Cutrse
57
A

" Acid
v nebtl
Vol

a6

el

4. 80
4,49

28

ot
Crrse
Lo
50

i 1]

P el
Ackl
Turt

=R

“Good’
Gl
Goodl

59

a

Turl
E* turt

] Sl
TR
[ K

B I
R
O Q
O Jeenn
" Qo | OV-M
Clond Chownl
Qoo |.oeeao
S i3
58 M
“pig | i
|1 N Prs
g 11 A R
BT
B¢ Ji
i (S

Towe
10,40
145

il
L)
.52

T |

.60
JERL

VP e e of S determbustions made I 2 sewsahs, oF 75 deternzinations moade v 3 seasons, or of WU determinn-
Ligns mudle i seasons,

20w mewn nf 25

3 Sec plnde 11,

determinnt g,

EY O, yellow erange: O, omage O, oratige yelluw; By pleasantdy; 178, pleasantly tart o sweal; OV=M, over

mnlnre: ¥V, very

¥,
' Mean of dupileate deteroidnntions.

Mg fol.

45

P



http:9,)~L.5a

'.l‘;\l‘ll.l-l' 18.— Seasonal changes o physival characteristivs and chemiend vonstiluents of
Floride tnugelos, by variely and kind of roststock, wnd location of test, picking dufes

1968-58 to 1906-66—Continned

: Heminule, sour orunge routaek,
! Plat A1, Taveres
Chartucleristiv | e —
snd season

| e, Fuly,
FI B 1-5%
. H i i
Welghl per { :
frults  Gm . i e KT
Tl eodyr: 21, ! i
104254 . . L W
115 B : . : . . .
[LIE RN
TS
Flegh eolor: 21
Tya-5at
1ISA-54
105 =85 . .
11k M) : K 1
3

Flesheonditlon ¢
15 &4 Uin] Gl Lhieni] !

FrLs o |
1158 .
[[[LATH . e i . -
Jitles per 1N i i
gins, of frudt @,
all
Jutlew per frult |
oy
Piduladrility: 4 i
Arhitraey
stauturdd. ¢ ]
TRy & Avhd g " larg

Noitterienl
ki
053251
-5
1k B
[LIxMS- 1)
Aseorldenehl 2+
s 34 Mg
S-S Mg
051 38 Mg
WS-8 Mg
Arilvenekdity ¥
1251 pkl
WLl
8-S pll
s

‘Tatal el +
A et
FES I B L A

Puet
1e-8 1Mt

Sollikteneltd mutin:
w5t

oo I
155 A .
183%-50 .. : .

“lllllli .
. Ciyrise

U Conese © Conrse

1" furl

Semlnigls, Cléopaten redstock,
I'LoL 12, Geaned 1l

Sy, [ Jaat. Py,
P\ P [~ R S I TS 1

]

Q

Good | Ooud | ool | Gl

f.l:'.-uti: Cuad ¥ Gand

1d]

. e - *
Aenl Tart 0 IMPE

S ekl TPwmetio i

Tuads o

e

ool T
ex. He. ad

TETRENIRLE

T
R TETE
13

14 l

n .

ETIRA s
1.:'_&5:

Taarn L4

.

AT

Lyr i hn 50

H
i
]
]
!

I

. ]
wt
4.!-1
i

!

U The mean of @5 determiuntions wade In 1 season o of S0 delermimigUons neade 2 seasiong.

e enn vl 5 determinailons.
® e plute LI,

Y0, yllow eeguee; O, oringe; DY, geamge yellow ) 1, pleasantly, PR, pleasantly mrt o seeelks v, very,

T A ean nf dupilieule deternunptlong,
E Al




Tasue 19.—Standards for the determination of maturity of tangelos for fresh
shipment (5) !

Effective date Minimuin total solubie Bolids to acid
solids, percent minimutn rutio

Nov, W-Nov, 30 ... ___. B tBO09___ ... . _. 10.50 tu 1
B10to8.19.._. . . .._.. ] 1045¢t0]
820t 820 _______.._......] 10.40t0 1.
8300839 .. __.______._.. W.3bto |
B40to 840 . . . _.. ___.}] 1030tol

Nov. 1-Nov. 165 _ . ... B.50 to 8.59. . _. . ... 10.25 to 1.
8.60 to B.69__ . e oo} 1020 t0 1.
870toBTO___...__._. .. .-} 10.15 to 1.
880 toBR9.__........_ .. .. 10.10to 1,
890 to 899 __ ... ... 10.05 to 1.

Aug, 1Ot 31 ... 9001909 ... .. 10,00 to 1.
G100 91 .. ... 9.95 to 1.
Q200 9.29_ . ... a0 to 1,
9300939 ... ... 0.85 10 1.
G40t 948, .. L. .. _..__| 0.80¢to 1.
ULl W 9HY_. . ... .. TG to 1, :
.60t 900 . . T T 90 to 1. :
870959 . .. ... 4B5to ), :
N80 to N8B .. _ .. ___._..| Wilio L.
O te DY . . ..o 9.55 to 1.
.M to 106.09_._ .. . _____ 4.50 to 1.
L0 to 1019 e 9.45 to L.
1020t0 1029 __ .. 940 to L.
10300 1039 ___ . ____ _____ 9.35 to L.
WL A0 to 10049, 9.30 to 1.
10,3010 1088 . o 9.25 to L.
PGB0 we 1069 . ... __] %200 L.
Witote 10,79, ... %15 to L.
10.80 te 10.B9___ .. __.__.. "l0to 1.
08 1o 1099 ... .| 9.05t0 L. .
M to 1109 ______________ G.00 to 1. :
P10 te 100900 0TI 805 t0 1. :
11.20t0 1129 .. ... ._.....] 8.901to 1. ;
11.30t0 §1.3%. ... ... .. 8.851t0 1.
11.40 %0 F1. ellh e mmmmmmm—— 8.80 to 1.
11.60t0 11,59 . .. B.75 to 1. |
1LG6Gt0 1168 __ . - ..| 850 to L. :
IL70 0 2099, . . ... .. B.i5 to 1. ]
1180 to F1.BO ... ... ... .{ 8.0 to 1.
1L and nbove .. ... ___._. B8.50 to 1.

Bee. dodan, 31, ____ mmmm—mn- No minimum____..._. ...... 8.55 to L.

Feb, 1-Juby 31 . No minimumn ., __L .o 8.00to L.

A Tl 8 to 1 mtle for tangelos harvested for comning Dee. 1 through July 31 15 required: no minlmum s stated
for solids,  Before Dee. 1 ol each year ol tangelos for conulng taust meet fresh frnit reguirements.
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