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Seasonal Changes in Florida Tangerines '
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QUALITY IN TANGERINES

The physical and chemieal changes that oecur in Dancy tangerines
{Citrug retievlata) during their ripening period were studied to obtain
dain that could scrve ns » basis for » practieal evaluntion standard
for quality in fruit. The work was emrried out in o manner similar to
that veported for oranges (8)® and grapefruit (5), for which it was
shown that palatability ratings were dofinitely assoeinted with the
chemieal compesition of the fruib. A practical method was devised for
identifying® fruit that woeuld meet eonsumer approval by means of
- chemienl analysis of o representative sample. This can be done by
reference tu o chart, or nomograph (sece fig. 5), which shows definite
limits, or boundary lines, for total solids and total acid contents and
their relation to each other.  As shown in the nomograph, any lot of
fruit with less than 9 pereent of total solids or more than 1.4 pereent
of total acid would not meet consumer approval and therefore should
not be send to mavket, )

The work was carried on for four harvest sersons, or crop years
(194347, ln order o give reasounble assurance that the results
would be of value nader various seasonal conditions. Beenuse eonsid-
erable varintion in weather conditions, particularly rainfall, oecucred
during this period, the vesults should be applicable to somewhat
extreme or unusunl conditions as well as to usual ones.

The Dancy tangevine is the most importang commercial varicty of
the mandarin type of orange ((Mirus reticulata) in Florida, but it is
of minor cconomic importance in other States. In Florida the acrenge
in tangerines veached an all-time high of over 25 thousand acres in
103738, but subsequently the aercage slightly decreasel. On the
other hand, preduetion geneenlly inereased and about 4 million boxes
or more were produced annnally after 1942, From 1942 Lo 1947 the
annual value of tungerines to Florida ranged from about 6% to about
12 million dollavs.?

Marked physteal and chemical changes oceur in the fruit from
Neovember to Mareh, when tangerines ave usually harvested, In
general, the appearanee and ecertgin other physieal qualitics of the
fruit are indicative of its cating quality. But aside from the fact
that individual judgmens on appearance is frequently whimsieal, there
are many exceptions to the general rule.  In many instances unatirae-
tive frult, as judged by present standerds, sctually rates higher in
palntability than fruit more atbractive in appearance. In these
mvestigations emphasis was placed on palatability because, regardiess
of the merits of ali other qualities that make for consumer appeal, the
consumer’s renction {o the taste ol the fruit is ullimately the supreme
test. This is true for fruit that is 16 be canned or processed as well
as for that which goes Lo the fresh-fruit market.

The stage of maturily, or degree of vipeness the {ruit has reached,
when harvested is direetly related to its palatability and s the most
unportant fnetor that influences the eating guality. Other {actors,
such as weather conditions, including rainfall and sunshine, soils,

3 Tealie numbers in pareptheses refer to Literature Cited, p. 32,

YUK Bureau of Auricwdiueal Feonomivs,  Clirus Fruts: Produerion, Farm
Disposition, Value, and Uiillzation of Sales. 25 pp. 1947, [Provessed]  (Ben
pp. 13 and 22,
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fertilizers, cultivalion, pruning, spraying, and dusting, may likewise
affect cntmtr quality, but it has not been fensible to determine in
what way or to what extent.

Results obtained when total geid (as citrie), ascorbic acid (vitamin
), and total solids (principally sugars) were calculated on the basis
of total amount per fruit not only show the actusl physiological trends
at various slages of ripening but also have great commercial value to
canneries and concentrate industries that nntmﬂ]]v desire to process
the fruit at (he stage of greatest volume of juice and greatest food
value. Tolal acid decreased radually from October to April. Tan-
werines on rough lemon contained less than those on Cleopatra
tunlrmme (l'n“(‘(l “Cleopatra’ herein in accordance with current
uamm) and sour orange rootstocks. The total ascorbic acid per (ruit
111(‘10:1%{\([ rapidly {lmmﬂ' October and November, vemained vather
constant during Boe entber and January, and deer cased rapidly during
Foebruary and March. The tangerines on Cleopatra and sour orange
conlained n greater total content of this vitamin than did those on
rough lemeon rootstock, ‘The actual amounts of total solids increased

ptrulmh from October through January and then decreased during
l' ebruary and Mareh.

Rootstorks alfeeled the total solids per fruit; those on Cleopatra
and sour orange conlained greater amounts than thos. on rouyh
lemon rootstock. The information on the actual amounts of total
ncid, ascorbie acid, and total solids per fruit shows wien tangerine
juice with the highest food value could be proeessed. The pelm(ls of
maximum total solids and of ascorbic acid do not exac tiy coincide,
but lairly high levels of both prevailed during late Jamuuy and early
Februgry. Alter this time there was a diminution in both.

RELATION OF MATURITY AND RIPENESS

The meanings of the t vum fmature’ and “ripe’ have been diseussed
in previous bulleting (7, For all practical purposes tangerine
fruits nre mature when Llw\' have attained their greatest w, elrrht AL
this stage they are ripe. Tor canvenience, ripeness and anunLy tre
used syneuymousty in this bulleting smulml}, the warious slages in
development are designated as “immature (not ripe),” “muture
(ripe),” and *postmature {overripe).”  That stage of ripeness when
the fruit reaches perfection in taste is desicunted as “prime.”’  Al-
theugh in a targe group of tasters some variation in scoring may be
expecled, analysis of the resulis of the taste tests shows that fruib
which had attained its maximum weight and velume ol juice and u
medinm-high content of total solids and at the same time had a
relatively fow total acid content was vated the most palatable.

MATERIAL AND METHODS
SELRCTION oF PLots axb Sauwries
The groves used for fruil sampling were seleeted e represent the
average commercial langerine plantings in Florida (svo table G).

They were located in the vidge and centeal districts on soi's celatively
low 1n organic matter and in the east-coast and Dade City-Brooksville
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disiriets on soils velatively high in organie matter. [n each of these
disiviets the tangeeines in the plals were on both rough lemon and
SoUr orahge rootstocks, In 17 dzﬂelont groves they wer ¢ on rough
lemon, in 13 ou sour orange, and in 2 on Cleopatra {angerines (cali{_u.
“Cleopatra™ hevein s explained on p. 3). The last-named routsiock
is nob used extensively, but it s gaipning In {avor,

All the groves were In good condition and had reec®red normal
culturnl, fertilizer, and spray treatments. The trecs showed no evi-
denece of delicieney disorders. They were nwostly muture {ranging in
ape from 6§ Lo more than 52 years) and had a bistory of avernge crop
P voduction.

The tests on the froil were started early in Qetober and continued
until April except in 1946, whea they were discontinued afler January
beeause of the deying out of the feuit, and in 1047, when they were
discontinued alter Febr uary beciause of 8 freeze,

[n picking fruil lor sampling, care was taken Lo select only Truit
from the regular bloony; etherwise, the tangeeines lor all tesis were
selected ab random st 2- fo d-week inlervals from plots consisting
of 10 te 15 troes.  Fach saople coustslod of 100 or moare fruits. The
fruit swples were Laken to the laboratory al OQrlande, Fia.,, immedi-
atoly afler they were picked, placed in storage at 36° B, and tested
us projuplly thereafter as feasible.

Mernons or Fyvatv veesg Panavrasiniry

The eating quality of the Truit was given specinl attention. Taste
appeal is doetermined by the texture of the llesh, juiciness, contents
of Lotal solids and total acid, aud the ratio of (oinl solids to total
acid (Rolids-aeid ratio).

The panel of taste Lesters consisted of abovet 40 individuals, mostly
stall members of the Bureau of Plant Industry, Soils, and Agricultural
Lneineering or of the Bureau of Entomolowy and Plant Quarantine,
stationed st Orlando, Fla. These taste judges appraised and scored
each lob of fruit, and their numerieal mtings were averaged. Scoring
of all samples of tangerives was done num:lmtr to the mhllln!\'
standnrd seade shown on page 5.

The taste judges were a cosmopelitan group.  All were adulis,
ranging i age from 14 Lo 70 years, and aveeaging 38, For its possible
bumm“‘ on taste preferences, information was “obtuined from each
judze as Lo his birthplace and his State of longest vesidence,  The
judges wore born in 28 different Btates and i Canadn, but only 1 in
Floridn,  Most of the judioes had resided imwu,t' in Biates olber than
the one where they were born; only about 25 percent of them had
resided fongost in Florida.

At the beginning of ench senson the arbitrary standavd senle for
evaluating internal gunlity was discussed with the staff members
who woere o participate as taste judzes, Lo make sure that each one
wis informed as Lo s use.  In partivolar, L was stressed that the
mmericad vanfue 70 would be the minimum standard of seceptabiingy,
that any tangerines ealed less than 70 woeolid he considersd m:p.nhal-
able, and that desirably lnternal guality should be given values of
70 Lo 100,
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BCORE CARD FOR TESTING TANTE OR FLAVOR OF TANCERINI!

Numerlesl-] Toddi-

mmf’f:‘é,_ vhina)

Arbftrary stansdnrd Faste or finvor of frult | msp_"ﬁ‘“"g Shduny
" to deserlp- ﬂiﬁ‘il‘ ,

{ion 3

Verynebd ool \'orir neld, raw, hnmabure fiaver ... .. .. : 350
Avid .. ... .-} Ackl wlth absenew of saw, Immstuare fiavor.___ 055 |-
Pure .. L. .. ..f "T'oo tart for consgater spprovelo . Lo ... 8000 1
Pleasantly tart... .. Minfmum stake of neeeptablilly for o T o aciesemmammnnn TO-TY
Pleasustly tart Lo | Plensane blend of sugies aad gold, with very goad lexture Ba-11K)

sweel, amd Mavor. i
Inslptd fagedy ... Very sweet, walery, mcking o Savor, low I neidfey, aged. 0 _______ ...

! This seare eard was used by the panel of tnste testors, A rating of 70 was selected s the bbbt rary stamel-
ard briow witich the Judges wonld constder the frult not neeeptable, or not uieebing consumer mporaval

In each individual test 50 te 100 tancerines wore used, The fruits
were cut transversely, and from each half wes cut 2 wedge-shaped
piece for testing.

The reliability of the results obtained by the panel of j udges was
established by collateral studies in which 2 sevies of taste ratings
were made on replicate samples of the same fruit. The judgrs
repeated their ratings closely, and their average scores seldom varied
more than one point.  Statistical studics were then made to ascertain
the variation among individual tasters. Differences were found, but
they were not large chough to be of 2 practical importance.

The reliability of the method employed by the taster pancl obvi-
ously requires caveful consideration in evaluating the results. It is
believed that the method used in this investigntion permits » fair
approximation of the average consumer reaction. This was found
to be true in the carlier studies made on oranges (8) and grapefruit
(9}, whereln there was shewn to be & statistically significant relation
between pancl evaluation and chemical tests similar to those made
in the present study.

Cuemicar ANALYSES

Lots of about 25 {ruits from the samples rated for palatability were
nsed for chemical analysis,  These fruits were analyzed mndividunlly
or as composited juice semples.  The analyses of the fruits (1043-46)
brought out the variation among fruits and showed the percentages
i each sample which passed existing lezal requirements for total
solids and solids-acid rtio.

The juice was extracted from the tangerines by & pressure extractor
gad then strained through cheesecloth to remove the gends and pulp,

The analyses ineluded determinations of ascorbic acid {vitamin &
coutent, active acidity (piD), tolal ash, total solids (principally sugars),
and total acid {as citric). The data are based on the analyses of
about 4,200 individual fruits and on more than 400 composited juice
samples on which duplicate determinations were made for the various
chemieal constituents,

Official methods were followed in determining the chemical constit-
uents {f, 2. The average pH was determined by avernging the
hydrogen-ion  concentrations wnd converting the average to pli,
{Bee figs, 3 and 13 and tables 7 to 38, Appendix.)
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Metnons or Lvacuarine Puysicat, CHARACTERS

Despite a natural tendeney to place considerable retinnec on physienl
characteristies as a eriterion of taste qualities as well 28 of appearanee
and general marketability, these factors are not always correlated
with taste. Nevertheless, considernble attention was given to meas-
uring the physieal characteristics each time the fruib was reted for
palatability. The measurements of these characteristics were aver-
aged tG determine as closely as possible how the appesrance and phys-
ieal qualitices are correlated with the results of the chiemical analyses
and puintabiliby tests,

Certain characters, such as weight and dinmeter of fruif, thickness
of rind, and volume of juice, are readily mensured and averaged.
Other characteristics, such as c¢olor and texture, weore measured as
deseribed herein.

Color of Rind.—The color of the rind of each individual fruit was
determined by matching it with the colows 4 to L of plate 1. The
average color Tor each sample was ascertained by assigning a numerical
value to cach color, averaging these valucs, and then eonverting each
numerical average to the nearest color designation.  (Sce figs. 4 and
§ and tables 7 to 38, Appendix.)

Color of Flesh.—Colur of the Hlesh of tangerines was determined by
matching the halves of transversely cub fruit with the color charts
of Maerz and Paul (9). Beenuse the color graduations were many,
these colors were grouped in three classes: OY, orange yellow; YO,
yellow orange; Q, orange. The average Hesh eolor for each sample
was ascertrined by assigning a numerical vajue te each color designa-
tion, aversging these values, and then converting each average to the
nearest color desiguntion.  (Sec tables 7 to 38, Appendix.) Veryripe
tangerines showed a pronounced tendency to dry out and lese color.
In this case no color designation was given to the sample, and it was
recorded as dry.

Condition of Flesh.—The texture of the flesh was determined for
each sample after the fruits were halved transversely.  Classification
was based on the percentage of tangerines in ench sample that were
{1) ricey-textured, (2) comrse-textured, (3) good-textured, and (4)
puffly.  Fruit i which the flesh had a ricelike appearance and the
juice vesicles contained very small quantities of juice was designated
as riecy; that in which the vesicle cell walls were thick and con-
spicuous and the juice vesicles were nob distended with juiee as coarse;
that in which the vesiele cell walls were thin and inconspicuous and
the juice vesicles were fully expanded as good-textured; and that in
which the flesh had separated from s part or wost of the rind as puffy.

In examining for puffiness each fruit in the sample was observed,
and the sample was designnted (P) if most of the fruits showed pufhi-
ness.  {See table 3 and tables 7 to 38, Appendix.) The average
toxture of the flesh for each sample was ascertained by assigning a
numesieal value to ench foxture designation, averaging these values,
sl then eonverting esch average to the nearvest Lexture designation.
(See Lable 3 and ables 7 o 38, Appendix.)
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SHASONAL CHANGES IN FLORIDA TANGERINES
RESULTS

The important objective of this study, as stated on page 2, was
te show to what extent the ealing quality of tengerines as determined
by tasle tests is correlated with the totnl solids and the lotal seid
content of the fruit. ‘The nomograph (see fig. 5} was plotted from
datn obtained from the palatability rntings and thoe chemical annlyses
of total solids and tolal acids.

EVALUATION OF PALATABILITY

The importance of the various physical characteristies such as
weight, color, and veolume of juice that affect the appenrance and
commoreinl grading of fruit should not be minimized, but inherently
it is the composition of the fruit, and not its color or appearance,
that determines whethier 16 s vipe. A green-colored fruit may be
fully ripe under cevlain conditions, whereas a yellow or an orange
one may be immatere under other condilions. Therefore, granling
{taet eye nppeal and an a{teaetive appearanec of the frutl mny enhanee
i value, it s obvious that in the final ranlysis the laste, or palatabilily,
of the [ruit is the all-imporient ctor from the standpobit of consumer
acceptance and approval.

As evideneed by the numerieal ratings on the score cards, the cating
quality of tangerines inereased very rapidly during Oclober anc
November.  Eruib generally reached the minimum standard for con-
sumer nceeptanee aboul the middle of November, and the rabing
beeame progressively higher until Junueey or February, whoen ban-
gerines rmvlfu-d prime caling condition.  Then there was 2 gradual
deerense in palatability.

The passing score of 70 was given te fruit that a consumer would
consider suffiviently aceepinble in taste to warranb purchase. The
differentintion between the terms “ronsumer neeeptance” and “con-
sumer appen!” should be reasonably clear, but it secms desirable to
point onl again that in these taste tests the judges used the rating 70
to indicate that the tested Truit gnve them a fecling of satisfaction
riether than the negative reaetion and that it was considered aceept-
able. 10 the fruit was siper and really pleasing in fluvor it was con-
sidered ag buving consumer appest and therelore was ruted higher
thinn 70.

Axanvses vou Toran Sowns axe Toran Acn

Phe total solids (principally sugars) in the (ruit gencrally increased
during ripening.  The rate of increase was rather uniform tiroughout.
the commereit] shipping scason, hui there was a tendency for the
total solids content to remain more or less constand in very vipe Truit
picked late in the season (g, 1), (See also tables 7 ko 38, Appendix.)

Phe dats wore expressed as prams of Lotal solids per tangerine,  The
tendency was for the tolal solids to increase from October to February,
as the volume of juice ncreased during this period.  In Mareh and
April, however, there was a diminution (n amount ol juice, ns welias o
feveling off in the otal solids, and thus a gradual deeresse in the
erams of folal solids per tangerine.  The averages for four seusons,
1943 -47, are shown in ligure 2.
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The total acid (as citric) decreased with developnient and vipening.
Total acid decreased more rapidly carly in the scason when the fruit
was less mature than it did later. In very ripe fruit the change was
very geadual.  The data are shown graphically in figure 1. (See also
tables 7 to 38, Appendix.) In general, these findings agree with the
results obtained on oranges (8) and grapefruit (5).

When the data were expressed as grams of total acid per tangerine,
there was a general tendency for the total acid to decrease regularly
from Oclober to April.  The averages for four seasons, 1943-47, are
presented in figure 2.

The solids-acid ratio increased progressively as the fruit matured,
beeause of an increase in total solids and a decrcase in total acid.
Average ratios were computed for four seasons, 1943-47, and the
results aro shown graphically in figure 1.

ANALYSES FOR ASCORBIC AcIp, ACTIVE ACIDITY, AND ToTar Asy

ASCORBIC ACID

Beeause of the importance ol the vitamin content of citrus fruits in
determining their dietetic value, the data on the ascorbic acid (vita-
min C) content of tangerines are of particular interest.  "The highest
concentration of ascorbie acid in (he juice was found during November,
December, and January, the period when the fruit was developing and
ripening.  In very ripe tangerines there was a gradual diminution in
milligrams of ascorbic acid per milliliter of juice (Bg. 3). (Sce also
tables 7 to 38, Appendix.) '

The seasonal changes in the ascorbic acid content of tangerines
herein reported are in accord with the changes previously reported for
Florida oranges (4, 7, 8) and grapelruit (4, 3, 6).  In general, o grad-
ual diminution in ascorbic acid was noted as the fruit ripencd, and the
ascorbic ieid content was found not to be directly sssociated with
juice guality.

When these data were expressed as total ascorbic acid per fruit, the
tendency was for the ascorbic acid to increase sharply with ripening
as the velume of juice inerensed (fig. 2).  However, later in the season
(February to April) as the fruit became overripe, there was a diminu-
tion of juice, as woll as of conventration of ascorbic aeid, and thus there
was & sharp deerease in the total ascorbic acid per fruit. :

ACTIVE ACIDITY

The pH value, the measure of the active acidity, of the juice erad-
wally inereased as the fruit ripened. The average pll of tangerine
Juive ranged from 2.78 to 2.85 in immature fruit and from 3.91 to 4.02
m overripe fruit. The pH was determined on the composited juice
samples for four seasons, 1943-47. (Sce fig. 3 and tobles 7 to 38,
Appendix)  The varintion in pH values within groves during the
same year was not greal.

TOTAL ASH

The pereentage of ash in the juice of tangerines was determined
during three seasons, 10440 47, {See fig, 3 and lables 7, ¢ (o 13, 18,
IS 20, 24, 25, 28 Lo 82, and 38, Appendix.)  In genernl, the results
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rines on rough lemon, sour orange, and Cleopatra rootstocks at different picking
periods.  (Averages, 1943—47 execpt for total ash, which ave for 1944=47.)
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show that the percentage of ash in the juice of tangerines ineroased
with ripening.  The inerease, however, was not great enough to have
much practical significance.

Juiatvess asp Omner Pnyvstean Cuarscrerismas
JUICENESS

The tnportance of juleiness is obvious. As shown in figure 4, the
volume of juice {based on samples ol 25 fruits) inerensed rupidly during
the early stages of maturity, remained velalively constant while the
fruil was in prime ealing condition, and decreased in very vipe fruib.

The percentage of the tangerine that was juice {fig. 4) and the milli-
liters of juice per 100 em. ol fruit also were aseerinined. {See tables
760 38, Appendin)  The percentage inereased slightly with ndvancing
ntaturity until approximately the middie of November, when a gradual
decvease began; this decrease might suguest the beginning of senoes-
cence oven though the fruit showed no other evidenece of OVErripeness.,
Actually there was some drying out and some lack ol palatability.
The tangerines on Cleopatra and sour orange rootstocks veiained
velatively more juice than did those on reugh lemeon.

wEiweur

The average weight of tangerines increascd ra pidly as they ripened,
remnined rather constant while the froit was in prime eating condi-
tion, and deereased rapidly in very vipe fruit. Drying out accounted
for most of the loss in weight, {Sec fig, 4, table 1, and tables 7 to 38,
Appendix.)

Tavuy L—Seasonal cheanges {n average weight of tangerines on rongh lemon and
sour orange rootstocks, 1043-47
S e L s e
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DIAMETER

The diameter of taugerines inereased with malurity and ripening
of the fruit.  (Bee tables 7, 10, 13, 14, 18, 24, 25, and 28, Appendix.)
The greatest increase in dinmetor preceded the stiainment of prime
eating condition,  Later, lrom Junuary to April, there was [iUle change
i size as deterniined by meusurements of (he divmeter of (he fruib
{lig. 4).
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Fioung 4, ~Interrelation of pereentaze of fruit that was juice, milliliters of jnice
per fruit, dinmeter, weight, and ealor of rind of rfangerines on rough iemen, sour
orange, and Cleopatra rootstocks at differenl. picking periods. {Avcrages,
194317 exeept lor diameters, which are for 1943-46.)
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COLOR OF RIND

The rind color of tangerines was determined b matching the fruit
with the standacds shown in plate 1. Each sa-mpﬁa was fairly vniform
in color. The results are presentod graphically in figure 4.~ (See also
tables 7 to 38, Appendix.) Degreening of the rind paralleled the
ripening of the fruit. This process was brought about by natural
conditions and was very rapid all through November and December,
Practically all the fruit had degreened by Janua ry or February, and
little change occurred in the bright-colored fruit d uring the remainder
ol the seascn.

THICKNESS OF RIND

Measurements were made to determine the thickness of the rind
throughout the various stages of growth and ripening. {See table 2
and tables 7, 10, 13, 14, 18, 24, 25, and 28, Appendix.)” The thickness
of the rind of the rips fruit averaged ebout 3 mni. regardless of the
rootstock.

Tannk 2~8easonal changer in overage thickness of rind of tangerines on rough
{umon and sour orange rootylocks, | 94346
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COLOR OF FLESH

Miller, Winston, and Tisher (10) studied the scasonal changes in
the total carotenoid pigments in the juice of Florida oranges of both
the sweeb and the mandarin type. They reported that seasonal
changes in the color of mandarin oranges were for the most part
similar to those in sweet oranges, but that the mandarin varietios were
much higher in carotenoid pigments than other varictios, Smith,
Caldwell, and Farrankop (12) studied the provitamin A content of
Algerian and Daney tangerines in Arizona, They found that less
than 10 percent of the orange-yellow pigments was biologically
active S-carotenc.

The flesh of immature, ricey fruit was usually orange yellow, that
of conarse-texiured fruit usnally yellow orange, and that of good-
textured fruit orange, Thus, the fesh was usually orange yellow or
yellow orange in October and orange from about the middle of Novem-
ber until the end of the season. (Sce tables 7 to 38, Appendix)
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CONDITION OF FLESH

Immature tangerines picked in October and carly November were
usunlly ricey or coarse, whereas those picked after the middie of
November had good texture. Puffiness was associated with ripe and
everripe fruib and was more pronounced in some crop years than in
others. Averages were computed for four seasons, 194347, and tho
results are presented in table 3. (Sec also tables 7 to 38, Appendix.)

Tanwuk 3—Seasonal changes in average condition of the flesh of langerines on rowgh
lewmon and sour prunge rosistocks, 1594847
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INTERRELATION OF FoTaL SovLws, ToraL Acip, sAxp COXSUMER APPROVAL

The date from 275 tests were used in consiructing 8 nomograph
to show the minimum total solids and the maximum totnl-acid content
of tangerines necessary to rate a score of 70 (fig. 5). In the sanples
that scored 70 or above according fo taste the total solids ranged
from 8.03 to 18.14 percent and the total acid from 0.38 to 1.67 percent.
Actually, m most samples the range was somewhat smaller; the total
solids varied from about 9 to 16 pereent and the total acid from about
0.5 to 1.40 percent. In order to suggest a reliable standard for con-
sumer aceeptance, the nemograph was prepared so that the border-line
ases (5 pereent) were excluded. This was done by raising the base
points slightly, the minimum conteut of total solids being sct at 9
perecnt and the maximum of total acid at 1.40 pereent.  In order to be
Lepé within the avea of this nomograph, the tangerines that conta ined 9
percent tota) solids could not contain more than 1.01 percent total
acid. On the other band, fruit that contained 1.4 percent total acid
could not contain less thaw 10.6 percent total solids. Under these
conditions the solids-acid ratios would be 8.91 and 7.57, respectively.

The pattern formed by the nomograph strongly suggests a consumer
demand for fruit that is more mature, hence sweeter, than that which
would pass the present minimum Florida maturity vequirements.
The minimum requirements seb up on the nomograph ave higher than
the present ones and would provide for the shipment of more mature
and sweeter fruit, In Tlorida there is no fixed minimum for total
solids content. The maturity law (3) merely stated that the fotal
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Favke 8 —Nomograph illustrating the relation of consumor upproval or dis-
approval to totel solids and totul seid in representative samples of tangerines,
The lines Lhat are entirely above (he heavy bar reprasent fruit that met son-
suer approval aceording to taste Lests, Those Lhal cross the heavy bar or
arc helow it ab all points represent fruit that did not meet eonsuer approval.
2, Pleasanily turt to sweet [mait {seoring 80 to 100Y; 72, pleasautly (art (seoring
70 to 79); C, tart {scoring 60 ta 69); D, acid (scoring 40 to 39); E, very acld
{scoring 20 to 30).

solids-aeid ratio shall be 7.5 to 1 when the total solids content is below
10 pereent; when the range of solids is 10.1 to 10.9 percent, the mtio
is graduated, the minimum being 7 to 1.

The nomograph shows six samples that were rated 70 or abhove nnd
nine that were rated below 70, Similar plotting of datn for the many
olher samples considered in this bulletin would show hat in practically
all instances the rating indicated by the chart agrees with the rating
given by the judges (p. 4). The chart ean also be used to test the
relalion between the total solids and total acid contents and consumer
approval of any particular sample of fruit in which a grower or shipper
may be interested; that is, whethor frait of any aiven solids and acid
contents rould be expected to rte above or below 70.

Errecr o Roorsrocks ox PALATABILUFY

The effect of type of rootstock on palatability is very important.

Although the solids-neid ratio generally incrensed as the fruit ripened.
- the detailed data show the e higher ratios were obtained with
tangerines grown on Cleopa v and reugh lemon rootstacks than with
those grown on sour orange. The reason is Lhe higher total acid of
Iruits on sour orange rootstocks. In taste ratings, however, the
quality of tangerines grown on the differont rootsiocks wis Cleopaten.
fiest, sour orange second, and rough lemon thivd. as wliented in
table 4, which was prepared to show palatability ratings and chemicn)
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composition of the fruit at critical dates. during the ripening peried.
Detailed data on the relation of rootstock and quality are showan in
fizures 1 to 4 and 6 to 13. Thus, it is evident that a high ratio is not
per se indicative of quality; fruit that is too low in total acid may taste
insipid. A high sugar content. with sufficient total acid to produce &
balanced blending of flavors brings the fruit to its prime eating con-
dition. The greatest amounts of sugars were found in fruits left on
the tree until they had reached that stage of maturity commonly
spoken of as ripe.

TavLe 4. —S8easonal effect of rovtstock on internal quality of tangerines
[AN Agures are averages for 1543451
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YearLy VamiaTioss N Puavsical. CHaracrers anp CHEMICAL
COoXSTITUENTS

There was considerable variation from year to year in the physical
and chemical constituents of the fruit. Some of these results are
briefly summarized in figures 6 to 13,

Degreening (fig. 6} was earlicr and the fruit had a brighter colored
rind during 1944-45 than during 194647,

During 1943-44 the volume of juice per fruit was relatively low in
immature fruit and high in ripe fruit. The reverse was true during
194445, when the volume of juice was comparatively high in the
immature fruit and decreased rapidly in the ripe (fig. 7).

Yecarly variations affected the chemical composition and this, in
turn, influenced frait maturity and palatability (fig. 8). For example,
the highest total solids (fiz. 9) and total acid (fig. 10) occourred durin
194344 and the lowest during 194546 and 194647, The solids-aci
ratios (fig. 11) were thus found to be low during 1943—44, largely as a
result of the high total atid, notwithstanding the unusually high
content of total solids.

It will be noted in figure 12 that the juice contained the greatest
concentration of ascorbic acid during 1943-44, which was the crop
year of high total aeid (fig. 10) and comparatively low pH {fig. 13).

Dillerences in fertilization and cultural practices could hardly
account for the yearly variations found, since the individual grove
management was about the same from year to year. During the
four crop years covered by this investigation seme unusual and
extreme weather conditions prevailed; these muay have accounted for
at least some of the differenees in the different harvest scasons.

337015 A0
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picking periods, 1943-47: 4, On reugh lemon rootsteck; {3, on sour orange
rootstock.
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LecALrY MaTure Fruir WiTtiour TASTE ArpeaL

At the beginning of each shipping season there are complaints
from buyers and consumers about sour, immature fruit. Since all
fruit shipments must pass the legal requirements as to totel solids
and solids-acid ratie, it may be assumed that such complaints arise
beeause these requirements are not an adequate criterion of satisfactory
cuting quality.

In the official analyses total solids and the solids-acid ratio are
determined on a composited sample of mixed juice from fruit of good
enting quality as well as possibly of some that might be considered
inedible or unaceeptabie.  The result is, therefore, an approximate
average of the lot.  The variation among individual fruits is not
considered except as it may affect the average., The ultimate pur-
chager, however, generally eats the fruits one by one, and differences.
among them are noticeable, especiatly if sour, immature fruits are
included. o show how such a mixed sample of 25 fruits varies, the
tangerines from some of the key plots were analyzed individually for
the varvious ronstituents.  The results of these tests brought out the
variability among {ruits and showed also that if a eomposite sample
is Lo represent a fair average of any given lot, it should eonsist of at
lenst 25 fruits.  (See tables 7, 10, 14, 14, 18, 24, 25, and 28, Appendix,
which show pereentages of tangerines that {ailed to pass existing
legal requirements.)

In addition, o large number of tests were made on composited fruit
samples aceording to the usual regulatory practice. Bacl of these
samplos included at least 25 Truils, and the chemidal analyses were
made in duplieate,  (See (ables 7 to 9, U1 and 12, 14 to 17, 19 to 27,
and 20 o 38, Appendix, which show the samples of tangevines that
passed legal requirements.)  ‘These are listed as *above,” whereas
these not meeting the requirements ave listed as ““below.” A tabulu-
tion was made of the tangerines which passed legal requivements but
which were rated as unaceeptable according to taste,  They were
rated as acid (scoring 40 to 593 or tarl (seoring 60 Lo 69}, The findings
showed that 41 samples passed legal requirements but {ailed to puss
the (aste ratings of pleasantly tart (70 or above), the minimum
staruliordd for accepiable fruit,  Of these 41 samples, 17 fitted within
the passing arvex of the nomograph (fig. 5), which indieates that the
nomograph does not exelude ull of the border-line fruit, especiaily
when (he taste rating is near 70,

Comraisox oF PaLamsiLiry anp CoMposiTioN oF Pamep SampLis

When the resulis presented in tables 7 to 38, Appendix, wre con-
sidered, a few tests constituting only a very smnll pereentage of the
total show apparent or real inconsistencies belween the palatability
ratings and the composition of the fruit. "The results are evalusied
Lierein by considering samples paired on the basis of their contenis of
total solids and total acid. From this reevaluation it is evident that.
maturity factors such as texture of flesh and date of picking influeneed
flavor matings. For example, in comparisons A to I, table 5, the paire
samiles were identical, or neavly so, in hoth total solids and tolul actd;
yet, in cach of these pairs there was one sample that met the minizum
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stancard of consumer approval (70 or above) and one sample that
did not. It is interesting that the samples that were rated below 70
were those from the earlier picking period. The textare of the flesh
was coarse and the solids-acid ratios were usually slightly lower,
Therefore it appears likely that coarse texture and possibly some
undetermiued flavor characteristic of immature fruit influenced the
tasting panel.

Siclair and Bartholomew (7Y called attention to the fact that
soluble constituents of the juice, other than sugars and acids, are
important in taste sensations. ‘T'hey pointed out that about 15 percent
of the soluble constituents of orange juice is something ocher than
sugars and acids.  This fraction consists of inorganie compounds,
amino acids, ascorbie acid, and small amounts of peetins, ecssential
oils, esters, and glucosides. Substances in this fraction ave relatively
instable chemiesily, whereas the seluble sugnrs and acids of citrus
juices are sltable. The oceurrence of off-flavors in either natural or
processed orange juice is in no small measure dve to oxidation and
decomposition of substances in this relatively small fraction of the
soluble solids,

In comparisons F, G, H, and 1, the samples in each pair were identi-
cal, or neatly so, in total solids. They differed in total acid content
anel, ronsequently, in the solids-acid ratio. In these pairs of samples
the taste judges showed a preference for the frait with the lower total
aeul and higher selids-neid ratio; pair I, however, did not agree with
pairs ¥, (¢, and H.

The pairs in comparisons J and K were nearly identienl in total
solids and in numeriesl palatability ratings, yet they differed in total
avid, in solids-acid ratio, and in the arbitrary flavor rating, In each
of these pairs one sample was rated pleasantly art or pleasantly tart
to sweet and the other insipid by the majority of taste judges. Insipid
fruit had low total acid and high selids-acid ratios, but judging from
the relatively high numerical ratings the quality of the fruit was good.
In comparison KX the pleasantly tart to swect fruit rated 87, whereas
the insipid fruit rated 84. Tiie score 84 (insipid) appears high for
fruit of such low total acid (0.48). Comparison J is an interesting
expnple in which the pleasantly tart sample rated 76, whereas the
insipid lot rated 77. In this comparison there was a one-point margin
favoring the slightly postprime fruit picked January 1-5 over the
slightly preprime fruit picked November 15.
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TABLE 5.—Coniparison of composition and palatability ratings between paired samples of langerines grown in various parls of Florida

Flavor?

¢ Total Total Solids- )

Comparison Table No. Yocation of grove Rootstock Picking period acld | acid Flesh condition 't Numer-
: ratio Arbitrary standard | - ical

rating

i
v

Percent | Percent
Winter Haven....| Rough lenton_ Nov. 15,1944, 9.69 0.95
Dade City......--| Sour orange... Nov. 1-5,1946. 9.67

Rockledge..... ....| Sourorange.......| Nov.15, 1046..] - 9.97
Sharpes do Nov.1-5, 1944, 9.92

Piart oo e

8y

a0
00 13

Tart. .. ccvcammmass

Prart .peereacenas
Tart. ..

Duridec Rough lemon. ....{ Nov. 15, 146 10.00
d R s« SRR, Nov. 1-§, 1044, 10.05

Brooksville Rough lemon_....| Dec.1-5,1943. 10.89
Dade City Cleopatra Nov.1-5,1944. 10.80

Waverly..C.ooaio Dec.1-5,1043..0  10.10
Dundee.... d Nov.1-5,1944_ 10.05

PO @ me DD
o
4

Pturtto S
Tart, ...

Ptart to S

DO e
X PO -

Brooksville. Rough lemon.......| Dec. 15,1945, 10.12
Durdce. -v..do. Dee. 1-5,1944... 10.12

R oo

.‘,_

Plartto 8. vwceuen
Plart . cvween-ouse

on
bl
-
-

Merritt Island Rough lemon Jan, 1-5, 1944 11,20
Brocksville Sour orange Nov. 15,1044 11.20

Dade City. Sour orsnge Jan,1-5,1946__ 10.81 .68 . Plartto S, ccecma
Sharpes. d Dec. 1-5,1945... d do...

Merritt Island Rough lemon... ...} Dee.1-5, 1943.. . Part to S ceeaee-
Dundee - do Dec. 1-5,1046.. J 03 R« 1) B ———

ied
®
<)

Dade City Rough lemon......| Nov. 15,1944,
‘Davenport. iee-do Jan.1-5,1946._ 3 56 : Insipid

Dade City Jan.1-5, 1946. . . 88 PtarttoS
Windermere & Jan.1-5, 1946. _ -9. . do Insipid.ccocaeme- -

FUAVINOINOV J0 IdAA 'S A ‘8§86 NLLATING MVIINHOEL

1 (P), pufly; P tart, pleasantly tart; S, sweet.
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InTERRELATION OF SoiLs, RooTsTOCK, AND QuUaLity

The representative commercial plantings scleeted for study (table 6)
occurred on a variesy of soil bypes deseribed as follows:

Biunton Fine Sand.—Blanton fine sand i3 closely relaled to Lakeland fine sand,
differing from it mainly in the subsoil, which is a stightly moettled pale-yeilow to
yelowish-gray fine sand underlain at 5 feel or lower by sandy clay beds. This
soil is not us excessively drained as the Lakeland fine sand.

Blichlon Fine Sead—Ulichen fine sand is related fo Fellowship fine sandy
toain.  Fi is evharnefesized by approsimately 0 o 10 invhes of light- to medinm-
gray fine =and, grading into 10 Lo 20 inches of light-gray fine sandy loam, which
res{s on molied plastie ciny similar to that fouand in the Fellowship series.

Bradenton Fine Send.—Tho surface 4 inches is a medivm-gray fine sand, which
grades into about 8 to 10 inches of n light-gray to grayish-brown fine sand. This
i3 undedein by abeut 12 to 24 inclies of a gray sandy clay motlied with yellow
gud brown; this rests on & marl siratum,

Fetlowskip Fine Saady Logm.—The surface 8 inches is & dark- to medinu-gray
fine sundy foam, This s underlain by about 8§ inches of a light- or veliowish-gray
fine sandy loaw, which grades into u gray plasiic clay mottled with red, yollow,
and brown.

Gainesville Fine Sandy Loam,—Cainesville fine sandy loam is one of the best
draincd seils in the citrus belt, The surface § inches is & grayvish-brown loamy
fine sand underinin by a brown sandy lorm to sandy clay,

Tavue &.—Rooislocks on which Pancy langerines werre grown, age of frees, and soils
and locations of cxpertmental plots in Florida, 1943-47

Ageof Lorntion

ftootsteck browg b of prove Buil Sewson of tnvestisation
e e e e e ok
Yeurs :
2% . Dade Ciry..... . Kawspaba Ane sand. ... vamof MHEE-33, JEH4D,
W ode. ocaab Qaloesville foe sandy lonan ] 194344, 1045,
21 Broaksville (L) Kanapmbe foe sand ool I35, 1S H-5E, 0T,
a7 Windermere. L] Lukeland fine sagel 190344, HHAE, 11H5-46.
25, Winter Haven.. Blunton finesand .o ___ lE}li:Hi, JU— 5, 191540,
. 37,
14 i Bundee ... ...} Lokeland sand 2 _________._ L=, 340, TG,
! 1HG-I7,
. 24§ Waverly Lt RN 1 JO R ESPIISRRR B 3 1 & R | K BN 1.
Houogh feimoen 2| Loke Wales, [ {1 S 344, 14445, 104546,

HHG-T,

Abouy 25 * Moerelts fslnnad_ [ St Luede fing sand 134344, 1415, 14540,

V 2 ¢ Dupsdee oo ] Lakeland ssnd 2 __L 10433, EHH-4T,
Al N 1 Dade City. Vizeluese e sund 1545, 15617,
' a4 Daveaport. . Tarkelane! sand 1. BN
: {8 © Uropksvifle ... Dlanten fine send.__ 1945503,

o Vero Bruch, Bradenton Mnesaad 4. eemd MHE=4T

25 1 UBrovksviliv... ... Feliowship Soe sind -

3§ | Loke Wale
25 ! Alurps ..
15 0 Lhade Clry . ...,

i I}

cakekngd sand 2

P {{:
Guainesvilie f

104547,
BRI, 145, 1M546,
TiHGHT.

.
Boure orange. ..

i
5

Cleopatra

A bone W,
Stabout

about 20, .| Brooksyi

21 | Brooksvilia, .|

13 Gotha.. .

.. Winter Haven

hirtd r Spring Lake
20 1 Dusbee. .

24 | Vero Beacl
25 ¢ Brooksvliio,

: .\!‘}Qre thnn | Rockledye.,.

1

DAge of trevs af the thne the experhinent wis gtarted,

17| Winderere. ..
ﬁ‘I Dude Ty, .,

! Formeérly culied Norfolk,
¥ Tentarive nume of sobd mapped I Florkila, but pet yel correlated.

5 [nformation on sol! types furnished by Dr. Maithew Drosdefl, soil technolo-
gist, Division of Fruit and YVegetable Crops and Disenses,

-4 Porlymouth fine san

Ronupaba fine seid
t Orlado Rne sand.

i hnkelnad sand 2

St. Luche fine sumd
Leon foesand .

Oliead loamy Ane sapd
Lukeland sand ?._
Wanspshn fne sun
Muanates fAne sundy
Hileliton fing sand 1,
Lukeinnd ne sand ?

anton fine sand ...

fakelnnd flnesnnd

Y34, L E-4G, 104547,

104311, 118, 1HA-,
1046147,

A=, L44-15, 1585,

IS, 194445, MM,
=17,

104314, FH4-45, 184540,

13-4, 105, 10538,
1HH—47.

184345,

1B44-15, 1D40-47.

544,

1H5-12.

IBh07.

THG—T.

L4314, 194445, 19450,
1Hi-47,

419431, MHI4, 109647
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Gilead Loamy Fine Sand.— The surface 6 inches ia a gray loamy fine sand, which
is underluin by 8 io 12 inches of 4 yellow sandy clay mottled with red and gray in
the lower part,

Runapaha Fine Send— Kanapaha fine sand differs from Blawton fine sand i
being less well drained, in baving a darker eolored surface soil, and in being wndor-
lain at 3 to 4 feet by a gray sandy clay mottled with brown.

Lakefand Fine Sand—~ Lakeland fine zand is similar to Lakeland sand exeepl
that more than half of it consiste of fine plus very fine sand: as a result this soil
fs u;};uull‘v considered a liftle wore productive than the coarser textured Lakeland
soud. i

Lakelond Sand- - Loakeland sand wnd Lakeland fine sand ave two of the mos
exteusive soils planted to eitrus in Florida.  Lakeland sand is charseterized by
-H Lo B inehes of ngray sand uneorlein by vellow sand., which passes into sandy clay
beds wsually within 8 feet of ihe surfaee,  The =oil ix cxeeptionally well drainnd
and subjeet to excessive leaching beeause of its low eenlent of eluy and organic
matter,

Leon Fine Sand - Leon fine sand, 8 poorly drained soil. is churacterizod by the
salt-end-pepper appearsnee of the surface fine sandy soil, which ig about 310 4 inches
doep,  “Lhe next Iayvr is 4 grayizh-white fine sand, 12 to 24 inches thick, underlain
by nodurk-brown arganic hardpan iver, which varies in degree of compaetness.
This layer grades into s brown and Chen a brownist-yellow loose, wet fine sand,

Manaler Fine Sandy Loam.- Under natural conditions Manatee fine scly loam
Is vory pourly drained.  “The surface 10 to 12 inchies is a black loam underlsin by
12 to 15 inches of a mottled wray. fine sandy clay, which rests on a hard marl.
This soil wus formerly included in the Parkwood series,

Oriandos Fine Sand.- Orlando fine sand has o dark- sray surface soil 10 to 15
Inches thick, wrading into a gray fine sand, whicb generally grades into a4 light- to
yellowish-geay fing cand,

Partsmonth Fine Sand- Portsimouth fine sand is very poorly drained soit
uoder nsturpl conditions, having ahout § inches of a gray and thén a light-gray
fine =and.  The water table gstands ahout 2 feet below Lhe surface,

Sb Lucle Fine Samil.—W¥t. Lucie fine santl has a thin surface soil about 8 inehes
deep.  This is made up of a light-gray fine sand underlain hy 6 feet or more of
white, Ioose, fine sand.  "This soil is one of the pogrest soils planied to citrus.

Vaueliese Fine Sand.— Vaueluse fine sand is <imilar to Cilend loamy fine sane
except thai the surfuce horizons down to 13 inches sre fine sand and the sandly
clay subseil is yeliowigh brown to brown or reddish brown, rather than yellow,

Tt is recognized that some soils are more suitable for citrus than
others, but the great variation in soil types made it impractical to
determine what direct influence soif type has on quality of tangerines,
Quality, however, appears to be affected more by roolstock than hy
soil type, beenuse regardless of the type of soil the quality of the fruit
was better when the rootstock was sour orange than when it was rough
lenmon.  Rough lemon, a very thrifty grower with an extensive root
system, 15 used most frequently in rather sandy soils in which the
organie matter is low and the topography rolling. Sour arange
rootsteck is used mostly on soils of slighily heavier texture and
centaining somewhal more organic matter. Cleopaten rootstock has
not been used extensively; therefore, it is difficult to say to which soils
it 1s Liest adapted.  In the present investigation, Cleopatra rooistock
appeared to be well adapted to the light and medium seils.  There are,
of course, exceptions where groves seem to thrive and prodiice satis-
factory cvops of high-quality fruit under good care and managemen,
even when the rootstocks are not the ones usually planted on the
particular soil,

SUMMARY

The results presented herein are based on the periodic analysis of
about 4,200 fruits and more than 400 composile sumples of at least
26 fruits cach for four harvest seasons, or crop years (1943 473,
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The tangerines were of the Daney variety on 8 diffevent rootstoeks:
Rough lemaon, sour orange, and Cleopatra tangerine. Most of the
fruits came from teagerine trees on rough lemon and sour orange
rooisiocks.

The ecating quality of tangerines increased verv rapidly during
Oetobor and November and veached the minimum standard of eon-
sumer aceeptance about the middle of November. Prime eating
cowdition was reached in Janvary and Febeuary,  After this time,
palatability decrcased.  Froit that met the minimum siandard of
vonsumer accepiance contained at least 8 pereent total solids and not
more than .01 percent total acid.  When tangerines contain 10.60
pereent tolal solids they should not have a maximum total acid of
more than 140 pereent. Under these conditions the solids-arid
ratios wouldl be 881 and 757, respeetively.  These requirements are
bigher than (hose of the present FPlovida iaws,

The total solids geaduably ineveased as the fruit ripened. The
rate of increase was rather untforw throughout the commereial ship-
ping seitson, but the total solids had a tendeney to remain more or less
vonstanl in very ripe fruit late in the season.  In eonlvast, downward
treed in total ackl chavaeterized tungerines as thiey ripened. As a
result the solids-aeid ratios usually increased as the fruit ripened.

There was a gradual lowering of the concentration of ascorbic acid
in the {ruil as it developed and vipened.  The pl value of the juice
gradually increased and total ash, composed largely of minernl salts,
slightly increased as the fruil ripened.

The volume of juice per frutt inercased rapidly during the early
stuges of maturity, remained rather constant while the {ruit was in
prime cating comdition, and then gradually deereased in ripe fruit,

The average weight per fruit increased eapidly with maburity,
remained rather constant during prime eating condition, and then
decreased sather fast in very vipe frait.  Deving out was the principal
factor which acvounted for loss in weight in overripe fruit.

Degreening of the rind was associated with ripening of the {ruit,
and the proecss of degreening was very rapid during November and
December,  Practically all the fruit had dogrvenetf by January or
February, and little change oceurred in the bright color of the tan-
gerine rind throughout the remainder of the season,

The thickness of the rind averaged 2 mm. during the early stages of
win lueity and 3 mn o ripe or overripe {ruit.

The eolor of the {flesh of tangerines was associnted with its texture.
Usunlly immalure, ricey fruit was orange yellow; coarse-textured
fruit, yellow orange; and good-textured fruit, orange.  Thus, the flesh
wis usually orange vellow or yellow orange in October and srange
from abeut the middle of November until the end of the havvest
season.  Very ripe langerines showed a marked tendeney to dey out
ard lose eolor.

Kind of rootstock had relatively hitle effect on the physieal quali-
ties of tangerines exeept juiciness, It had some effect on ascorbic
acid content, but it principally affected total selids and total acid,
which Iargely determine cating quality.  According fo taste tesis,
tangerines on Cleopatra rootsiock rated first, those on sour ovange
second, and those on rough lemon thivd.
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, APPENDIX
TanvE 7.—Seasonal changes in physical characters and chemical constituents of tangerines on rough lemon rootstock af Winter Haven, Fla., 194347
Rind Flesh | Dismeter Rind 12 Flavor
color 33 color 34 Flesh condition ? ¢ of (ruit » thickness? - £ Flavor'¢
N - - = ‘é - - A
Fleking g RS R { 194445 % 104548 © 104647
cking | & PR = e
perlod i i 1B &, = =z =i =
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£ FERT AR R = 3 -3 trary (S50 uary (55 trary (S5 trary =S
5 13 231 i I i z I:1 ; i ‘ .i i g i § ;stand- ;E £} stand- ‘g‘é stand- 1 Ei stand- EE
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agm.| MmN m. M. Atm M mo Mm, ML, .
Oct, 1-5.....] 771 B IC C{oi010iYn Coarse.| Courso.| Conrse 471 54 M 2 9 2. 8 Vacld.] 27 Vacld .l 39 Vacld | 381 Acld . 48
Nov,1-5....[ 141 DD ci0j0io1o Good: ] Good.. .} Good..|{ 56 65 64 3 2 54 Acid. .} 570 Tart 07 Tart..| 67 Tart. @ G2
Novi15.....0025 L. .11 51101010 coda .. do o e 67 BB, 3 Bl 808 Prant g T Prart ] 77 Part i 77
Dee. 1-6,...{ 128 J | J oj0iofo odoeedon ot ldo ] 620 69 T2 2] 2 50 P mgt 81 J"mét 80 P t,uét 82 Ptmét 2
to & to o, 1o o, Q9
Jan.1-8..... 125 | LI L 010010 ...do... (), good]...do....] 66: 68 73 3 3] ..do...} 89._do- ! 85 Insipld; 87} Insipid{ 84
Feb.1-5,...1 125 |L-+} L Q.01 L. (1), go0d . L 3 (PYdey ) 69 72000 3 3. 40)...do...} 86l...do . L.do.. | 60
Mar, 1-5....0 110 b L F0e.fl L T OO SRR R RSNS a——— rreeoateant Insipid} 7Blan.. ..o TN .
Apr.1-5....0 941 . 1L UK SO0 NS TN B 1€ 1 I €300 NSATRONIVS NPUUMPPRI SO NPT SR R . ruensesirersfon0es .{...-..,.. SOOI ET

Picking period

Ascorble acld
per milliliter $

Active acldity ¢

Total solids

Total ucld

Frult below Banpleg

Bolids-acld ratlo isolhls-xscl(l ratio! ‘below or

ahove

1
G~[1043 JQM-t
4745

i
1945-,1046-{1043~1 1944~ 1045~
46 40

1046-1 1043~ 1944 1045~ 1046
"

i 3
1043+:1044~ 1945~ 1046~

solids-acid

7 § ; { : ;
1943~ 1944~ 1045~ 1946~ 1043~ 1044- 1915~ ratlo

47 | 44 | 45 47 A5 407 4TS 4411452 407 4THI M ;45§46§47 P44 45 1 46 ¢ (1946~47)
. H 4 | boe : i ! i i
. Pet. ; Mg. 3 My. Ay | pH {pH ipH VpH | Pd., Pd.il’dh Pty Ped. 7 Pet. t P, : ' i P, P P g
Ottty 178, uncacencminnesens N 6! 0,261 0. 28] 0,36 0.27) 2. 581 2,005 3.08; 3,211 0.00; 9,121 .41 £.90 3,18 L.76! 1.8 2,877 5,18 5,32 550 100{ 92° 100: Below,
Nov, 1-5.. L34 L34 .26] 3.02) 3,3413.44. 3.66/10.85] .36, 8, 69} 885 1,67, 1 177 1,02/ 6,500 500 8.52 9,00 80 - 28 20: Above,
Nov. 15... vosl b 3oh2! 3,080 3.88).....| U.69 B.80% 0.47),.... .95 .70 e 102031 L2070 0f  Do.
Dee. 1-5.. 32f 392 243, 23] 3,60} 3,72} 4.00.11. 0610, 237 9. 53:10. 26} 1.12; .84§ i 0.58,\.12.1&13.24,17.10 4 0! 0}  Do.
Jan. 1-5... 4T L34 .24 3.48) 3.70] 3.85] 4.13/12.77111.35.10, 42,11, 07[ - .01} .83 5114, 03 13. 67 16.03:19, 09 0 0 0 Do.
Feh. 15, 5lennes] 30 +19] 3.72] 3,93 ... 54012,04]12, 141, 11.45] 750 00!, . 717,25 18:39i.._..130.95° O  Of-eren 0.
Mar. 1-5.. .- aesedeenen] 4O oinan]ewan|onnen]12.80 ! e nd 20 00f o am 11—
AL 1=6. coeimmncnomssonns VSN P RO DU A7 1G] NN DURVIRE DI 8.92 S .‘...‘18.68‘?... P RO PO 0 ----.l
1 Each figure represents o mean of 100 determinations for 4 seasons, +¥Q, Fellow orange; O, orange; (), pufly; V, very; P, pleasantly; B, sweet, .
s Each figure or description represents a mean of 25 determinations for 1 season, § Epchi figure represents a mean of duplicato determinations on composited sampl es.

1 See U, 8. Department of Agriculture color chart (pl. 1).
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TanLe 8,—Seasonal changes in physical characters and chemical constiuents of langerines on rough lemon rootslock at: Lake Wales, Ela,, 19 8—47

Rind color 12 Flesh color 8 ¢ Fleshi condition 1 ¢ : Flavor
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4|4 [0 ) a8 { S0 |47 | ad |45 |0 | aT Tes |45 |6 | a7 e | s 108344 1 104448 | 156 | 104647

Afg.t Mg, { Mg, g‘l! gll pll pH I’d P, t Pt et Pl i Pet,
0,44 0.33. 0. 27 .52 2,00¢ 2,01 9,330 8.03} 8.2} 4.2 276! 199 0 9 Below....; Below...] Below...] Below,
.42} .33 .31 2,84 t 3 110,131 10,20¢ 8.37; 9.54) 2,18 185 1.02 i 2{,. A do.....7 Above. .| Above,
A4 .33 .30 o Thwwe 10.75; 8,73:10,17......] 1.41} .87 89, 8 10 (l3 l! 43 "'“""'t Aboxu IS DEO 1 B Do,
.43 .33" 2,08 {3077 3640 1L 85 11.10; 9,47 1,67} 1.20; .68 72 7. L 25: 13,93 15.90! Abové. . ...do..... ..»doa.". Do,

.20
L 42 281 .28 3 12, 3,477 3.94; 3. Bﬁl 12,90 12.70; 9,74} 12, 1.55] .05 .55 8. P77 10,067, ..d0. ven (e esl0unrnfrey@0in-n ] Dou
Feb.1=5.. .. . v amena| 4 25] 3. ..-5r 3, ﬁOi.-... 'Mf 13.63] 13.10}u..0tu 1,22 .93].eniea ;11 . ! i 20.60‘.-.(10 d0...s. . Do,

1 Ench figure represénts a menn of 100 determinations for 4 sensons,

2 Each description represents n mean of 25 dclerminulions for 1 season,

3 8e¢ U, 8. Department of A ;l:riculturc color chart (pl.1

4 0Y, orange yellow; YO, yellow orunge; O, orange; (P) puﬂy, V, very; P, pleasantly; 8, sweet.
1 Euch figure rtpmsenls 4 mean of dupllcnu. dctermlnulfons on colnposlted sumples.
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SEASONAL CHANGES IN FLORiIDA TANGERINES
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Tanii 10~ Seasonal changes in physical characters and chemical constiluents of tangerines on rough lemon roolstock at- Windermere, Fla.,
. : - 1948-468

9¢

i ) - ] Flavor ¢

Rind color 33 ’ Elesh color 24 Flosh condition 14 b i‘;:,'&‘;:",r of m’;ﬂ‘;;‘,ic“’ Julce :

Wedght Co per 104344 3
BN AR g ) ’ 1 glr‘:) ; ‘ ; ) ]

fruie P . i of 1 Arbl- ¢ Nu-i Arbi- { Nu-| Arbi. | Nu-

3 1944 1045 109031044 151 o ; 1043 1044 1045 1943 1944 10451 fruit trary G mer< i trary | mer-{ temary § mer-

ARG s g o IO I04s | 10s5p (T 1048 CI6F 44 45 0 46 stand- 1 dal | standl- | feal | stand- | ool
: { : H ard rutlng rating]  ard- frating

Goen ¥ i -

H
A Min, ]
2. 2 -V oacld 23 d.. 40
2 Acdid. .. 1 65
3 403

104445 l 194546

Pleking
pcriog

M A Mm Afm.,)
LE 61 : A »

Totnl ash 3 | "‘5":;::]’;‘,‘;1':3&',;""" © Active aeldity s { Towlsolias 2 Potnl ueld 1 Bolids-acid nitio

Opt. 105, | R f ! V D Ricey Y Ricey 5¢ 2
Nov.i-5 : 04 1) Iy ; | Coarse . ; Coarse ! 5 62 2
Nov. 15 ey : i ; P L TR . . 67 4.
Dee, 1-5 - ; . i Good Good. .5 do . 08 :

8 2| W[van
to S.
3 i...do ..

i...do (1}, good - ; 71
. (J’;.good e 1 I SO P
i [ 1 .

i o
L ; (), dry R RTEIR

...do

Smvanans

43 7. do .. :
38 1 Insipid. .73 P

2alapdcr 2

Fruit below solfdg-
seld ratie

8k b <t gt i At

A48 IS4G 19434«1:1044 ABI 1045401043 441044245 194546 1043-44] 1944-45 1045-46_ 1043-44[ 1044 45 1045-—40’ 1043-4411944-45 194546"194344 1914~45_f10‘15~46‘

Lo, 3+ Mg, | Ay, . 1 pll | ) l L P, b Pt .3 Pd. ) Pel. 1" Pet, i P,
.23 | 0.25 D25 N wi: 7 5{ 7.93] 3.35 BT 1,47 k 6.34 ‘ 104 7 4
32 . 2653007 3 , 3 8,711 100 89 3 10,09 ; B4
O ERNEY WY ooy 3 ., . 4 % 004t ... { 1209 1 13 S,
RTINS B T J 3 . a.821 366 3.7 .80 110,751 110 .60 14.33 4
B UTED E . L4834 2 3 3201 304 4.08 5 7 9.86{ 1.21 10. 16.00
Feb, 1-5 . . ... ... | I o BT . . PRSI B 1 (VORI A4 M, —rreran
Mar, 1-5. [ DRPOE ) <16 L I B reveni

IR L TRPTS ORI NS N . RERL IS BRI WURRNG IS 710175 MNSNS M ST L3 ey PP

¥

TAALTAINIOV A0 “1add S *n ‘ske NILATINE TVOINHOAL

U Each figure represents o mean of 75 determinations for 3 scusons.

1 Each figure or-deseription represents a mean-of 25 determinations for 1 season.

1 Sce U, S, Department of Agriculture color chart (pl. 1.

¢ OY, ornuge yellow; O, orange; (P), pufly; V, very; P, Plcnsuntly; 8, sweet.

# Each figure represents a mean of duplicate determinations on composited samples,




TanLE 11.—Seasonal changes in physical characlers and chemical conslitients of langerivies on rough lemon rootstock at Merritt Tsland,
1948-46

Rind color 13 ¢ Flesh-color 14 Flesh gonditiun 2 ¢ Flavor ¢

104445

y Weight
Pleking per

perlod | yjes | o 1045~
4 , 46

Arbitrary Arbitrury 1 Arbitrar
standar standar standar

Oct,1-5.....: 81 D | | Ricey... | Ricoy.....| Coarse .. k 563 Vacld.cvuae 27
Nov, 1-5. ..., ; [) i Course . ..| Conrse..-.| Good....- Tart, . . cewss ('Y
Nov, 15 ...} e DR R U/ TR U 1) M eiavikemansan JPiart, e
DEC D cven. (9] Good....- I U T Piartto 8., 83 .. ...d0u.iauen
Jan, 186 L. ] 0 B 1) TN () dry.. UL s [ TS 91 | Ptartto8..

Fob 3-8, 0usas i PERERA RIS IO ' cew wwme USROS FPUIORE SPRLR f: NAPRE

Mur, 1-5, . can einvse]sumiansnan- PRV ST wenrerammansssfeca wof INSIPIdac.aus e esmmni Gedmsa

Ape, 1obocenes : | IS PP PP (U w(i‘),;lry... ermmamanan casmepmmavenns|rannsen]ennsalBansane

T ortile neld per | . , : Samples below or above sollds-acld
Total | Ascorblencld per } - Active acidity + Total solids Total acid * Bolids-acid ratto | Semples below or ahove solids

Pleking period

i § ] i i ¥ oo § ¥ )
1645-46 1943~44 1944-45,1945-40 ‘1943—4{1,1944—15&045-46 1043-44 104445 1945-46 19-]3-“,10“-45&0(5—40! 104344 194445 194546
i ¥ £ i : ; : _

; ra. | amg. b oag. | Mg, : P opif | P, ' | ra.
Ok 15, cvomeeane] 0,201 0,32 § 0,30 80| 2,80 3.7

NOV 3=Bermnnensnnat s 436 4 : ] 8270 B2 o8 . 1.69

aanrma 314 5 b 8T B JORIyS

4,12 | Below,....{ Below.....| Below,
8.34 |...do......] Above.. .| Above,
12,75 §.. cen wfrellOean | Do,
t 13,31 U Above.wfer-doa can Do,

Do, 15benicinnmensin 32 1 i d.42 LM 3656 . .
JAN, 1-burvnnmamens] 3,55 3, 3.98 1120 . . .76

Feb, 1=5.cumeverscorsrnsien - Carws 8 [PPSR 7 PR SRS,

RoSE»

21,23 1 80maeena)-acdOn vl Do,

JrresninlanmunmnwssrstinallOs.muisx

SANTMEADNV.IL VAIH0T1d NI SHONVHO AVNOSYIS

e s o o e
e

Mar, I-ficeionaas PR S 7 Jesmnnns ] YO F. . w— e

TresEeEy

8

JEO FORIN + L+ B

ADE I-8uiencanmmmene]as ansialcbmmunc] o 09 3y mnnma

"..--... cannsmmwsnaifuial0s . wmen

I Each figure represénts a mean of 75 determinations for 3 seasons.

3 Each deseription fepresents amedn of 25 determinations for 1 scason,

3 See U, S, Department of Agriculture color chart (pl, 1).

4'0Y, omnge yellow; YO, yellow orunge; O, orange; (P), pufly; V, very; P, pleasantly; 5, sweet.
v Each figure represents a meati of duplicate determinations on composited sampies,
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TasrLe 12 —-Scasonal changes in physical characters and chemical constifients oftangen nes on rough lemon roolstock al Brooksville, Fla., 1943-44,

1944-45, and 19464

Pleking

period er

Weight,

fruit)?

Rind.calor 13

Flesh color24

Flesh condition 7 ¢ i

1943~
44

194344

Flavor 4

Juice

per
fnift ¥

194344

184445

[ Nu-
Arbitrary

standard cal

mt-
ing

i meri- |

Arbitrary

standard ol

I Nu-'¢

Arbitrary
standard

Jan, 1-5.

Feb, 1-5. L.
Mir, 1-5 2. ..
Apr, 1-5 ver..

Ricey...
Coarse. .
Good.. ..

...do
eado,

PR s 1 JOREING Y
(1), good..

srpmm—es

[e¥elelefolelela]

Conrse... .
Good ...
N [
wedos
S ©

do
(P, dry..

RO U O,
a

Coarse...

Acd,. 220
Piart ..
Part to S,

do.

warwsU0 mia

Insipid.cc...

I N

Acid. . .e..n
Tart. . wessus
Plart. ...
PiarttoS..

e utd
Insipid.

Vaeld .....

ip mruoS“

Acid, saeeans
Purt.......

Iuslpid

e

Pleking period

Total
ash 2

Ascorbicacld per
milliliter$

Active acldity 3

Total solids 4

Totalacid 3

Solids-acid rutio

1 Sanples below or above solids-ucld

ratio

1946-47

1043-44]1044~45

1946-47

1943441 1044~45]1946-47

104314

1944-451104

04647

1043-44

!

1944-45}1946-47

l

19 13—441

194445 1646-47] 194344

194445 194647

Octil-5 - icmamean
Nov. 1-5._

Nov, 15.

Dec, 1~

Mar. 1-5. . ...
Apr. 1-5,

D[q

i

pll plI pl!

|
|
ra, |

Pel,

Below ...
...do.

Above.

Below,

1 Each figure represents o mean‘of 75 determinations for # seasons,

2 Each. deseription represents-a mean-of 25 determinations for 1 season.

3-See U. 8, Department of Agriculture color chart (pl. 1).

¢ OY, arange yellow; YO, yellow orange; O, orange: (), puffy; V
] Fnch figure represents a Juean of dupllcate determinitions:-on com podled samiples.

7, very; P, pleasantly; 8, sweet.
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Tasie 13.~Seasonal changes in physical characters and chemical constituents of tangerines on rough lemon roolstock at Dade Cily, Fla., 1943-46

Rind color 72| Flesh-colori4 | - Flesh condition 24 D“}:ﬂ;:’;‘- of {Rind ihickness? Flavord

L Juice )
Welght : perigp | ulce 154344 194445
(p(;{'x : g gm..of I E(i‘{l -
ru T
194445 | 104344 £ 104445 194344 frufe? . Nu-
: Arbitrary 5 ead
standard

Nu-
merical
rating

Arbitrary
standard

Mm,
Vacld. ...
Tart . M
Part. ...
P w&t to S..

Ricey.....

Mar. , cdo PN 1 T ipid.._,:\
Apr.1-5....: : EUPSNIEE S {1?), dry... 65 1. . ; 38 | Insipid...... SU |

Ascorhic feld, | Active acidity » | Totalsolids? Totlacid? | Solids-acld ratio { TFUiL below Solids-

Picking period : v R

i ! !
1 104344 ¢ 104485 {14344 | 104445 | T043~44 | 104445 ; 104344 § 104445 § 194344 ;1(}!4‘45 194344 | 104445

Pet. Pet, Pet. Fet,
8.84 9.73 3,63 3 100
10.30 9,63 2.10
10,28 §.vminneen
n.2;
11,43

(12,16
13.20
J2.12

3
<

Mg, pll

18153 W L U SO SR S S . 2 0.30 | 0 2.58
.30 .38 2.88
.38 -
.35 3.32
.32 3.49
.27 3.29
ADPL d=bicuinoin IS RS PUREPRN e 50 .21 3.68

bl al ad et nd st ad
e

o SRS
cﬁg%hﬁNIf)‘J

wn
=
»
0
%
>
S
«
2
0
o]
u:
bt
2
e
|
Qo
=
—
o
»-
;”
Z
2]
=
-]
:_2
=1
/7]

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

1 Each figure or description represents o mean of 25 determinations for 1 season.

3 See U. S. Department of Agriculture color chart (pl. 1J. '

4-0Y, orange yellow; O, -orange; (P}, pufly; V, very; P, pleasantly; S, sweet.

s Each flgure Tepresents o menn of duplicate determinations on cotnposited samples,




TaBLE 14—Seasonal changes in physical characlers and ckemical constituents of tangerines on yrough lemon roolstock at Dade Cily, Fla., 1945-47

Flavor 4

Rind color 23 | Flesh colord s Flesh condition 3 ¢
{ Rind { Julee .

Weight thick: 1945-46 104647

: r - {per 100

Picking perlod frpeul: ' . ness? | gm.of

i {1955-46); fruit? Arbitrary  {Numer-
1046-47 , standard | fcal | Arbitrary

Numer-
standard fcal

Vackda....

50 do,
(Pj),good .. PtarttoS. . Insipid.....C
(P), dry. ] Q0.escnns

Samples
: Ascorbicold per- | pctive acidity ¢ Total solids Total scld Bolids-acld ratlo | FRult below ar
B uhove
Picking perlod A c?g“g:;l oisolids-neld

(ww4m(§%3n

o]

SRSemmy
q3NBR3

Oct. 1-5.
Nov.1-5.
Nov.15.
Dee, 1-5.
Jan, 1-5,
Feb. 1-5.

—
w

B
S0 o eoss oty
8RR
e

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

1 Each figure or description represents a mean of 25 determinations for 1 sesison.

3 See U. S, Department of Agriculture color chart (pl. 1). R

4 YO, yellow orange; O, orange; (P), pufly; V, very; 7, pleasantly; §, sweet,

8 Each figure represents a mean of duplicate determinations on composited samples,

FUALIAJINDY J0 "IJAd 'S ‘A ‘8§86 NILATIOE TVOINHOGL ory




TaBLE 15.—Seasonal changes in physical characters and chem

ical constiluenis of langerines on rough lemon rogistock at Waverly, Fla., 1943-46

Rind color 33 Flesh color3 ¢ Flesh condition 2¢ Flavor ¢
Welght Juice perly,,; 194344 194445
Picking period per 100 gm. Ix}ﬁt’p‘er
fruft T | 100544 | 104445 | 104344 | 104445 | - 194344 10445 | Offruit! Nusmer- Numer-
: Arbitrary ical Arbitrary jeal
standard rating standard rating
Gm. ML

w0l © o oY | YO RICEY-nn 51 PN 27

108 D E (o] (o] o B 55 57 58

1T jooimaninn E  Jeaca-cie (o] 531 . BS deeiiiaiccmezsn|amm—eroens 71

120 K G [o] (o] 5 83 8

126 X L 0 0] 52 o1 87

120 L+ L o [o] (P), good.- . 50 89 83

; 114 L4 L (0] o] (P), Ary.cu.- 45 49 1. dOo e 20. 75

Apr. 1-5 111 L+ L [ T PSR A 0 mieadocnaa@Oss nnn 43 45 | Insipid. ..~ 82 69

Asc%g}ﬁﬁﬁ_ﬂ,mr Active scidity Taotal solids ¢ Total acid $ Solids-acid ratio Samg}ﬁ%gﬁ‘gx g!rt;g)ove
Picking period
‘ 104344 104445 | 1943-44 104445 104344 1044-45 | 104344 | 194445 194344 194445 1943-44 104445
My. My. pH pH Pct. Pct. Pet. Pet.

Oct. 1-5 0.31 0.35 2.58 2.7 8.33 8.03 3.46 3.01 2.41 2.67
Nov. 1-5_. Lies .36 .35 3.00 3.29 9.97 8.85 1.62 1.37 6.15 6. 46
Nov, 15. . Ny .34 3.38 [oooicmion 9.40 Jomlooiunn ) U [ S 8. 55
Dec. 1-5. .35 L34 3.28 3.565 10,10 9:40 1.13 .89 8.94 10. 56
Jan. 1-5. .32 .34 3.52 3.76 11,40 10. 80 .87 .78 13.10 14.40
Feb. 1-5. .31 .28 3.62 3.82 12,13 11.34 .73 .75 16. 62 15,12
Mar, 1-5... .23 .20 3.87 4.27 14. 60 10.92 67 W& 21.79 21.41
Apr. 1-5 17 . 17 3.7 4.15 12.82 12.72 .64 .58 20. 21. 93

1 Ench figure represents a mean of 50 determinations for 2 seasons.
2 Each deseription tepresents & mean of 25 determinations for 1 scason.

3 Sce U. 8. Department of Agriculture

4 0Y, orange yellow; YO, yellow orange;

color chart (pl. 1).

0, orange; (B), puffy;.V, very;

P, pleasantly; 8, sweet.

s Each figure represents a mean of duplicate determinations on composited samples.
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TapLi 16.—Seasonal changes in physical characters and chemical constituents of tangerines on rough lemon rootstock at Dundee, Fla., 1 94448
and 1946-47

Rind color 33 Flesh color 34 . “Flesh condition 24 Flavor ¢

Weight ) : Juice per 194445 1946-47
per 100 gm.
fruft

Picking perlod
of fruit !

104445 1944-45 A -
Arbitrary Numer- Arbitrary Nlixglcr

standard | standard rating

P tart to S..
Tnsipid.

Ao HwEEQ

Totul Ascorbie acid per e wetdit e . calide : " Samples below or above
ish $ ‘williliter ,‘ Active acidity 8 Total solids Total deid 3 Solids-ucid ratio solids-ncid ratio

Picking period

104647 | 194445 | 194047 | 194445 1044-45 | 104647 | 194445 | 1946-47 | 104445 | 194647 104445 104647

Mg, pH Pet.
0.31 2,84 . . 09 . 13 2,47
.36 3.27 . 7 .
.36
.36
233
W25

Below.

o
&
<
Q
5
¥

3

3

i

V

H

)

IR AL IR

Apr.1-5..

+

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

2 ¥ach description represents a mean of 25 determinations for 1 season,

3 See U, S..Department of Agriculture color chart (pl. 1),

+Y0, vellow ¢range; O, orange; (P), pully; V, very; P, pleasantly; 8, sweet.,

& Each figure represents o inean-of dupleate determinations on composited samples.
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PasLe 17.—S8easonal changes in physical charvacters and chemical consliluents of tangerines onrough lenon roolstock at Dade City, Flu., 194346

Rind color31 - | Flesh color 34 Flesh condition 24 Flavor4
Weight Julee periy.i.. 194344 184445
Picking period per . 100 gin, A 'gf";'}"e' f
it | jougo44 | 199445 | 194344 | 194445 | - 1943-44 1oa4-g5  {OFfruit Numer- ——
d Arbitrary ical Arbitrary * feal -
standard: rating standard fating
Gm, : Afl. Pel. . ‘
[OTU e T S R ORI, 82 [0} n oYy (0] Ricey oau. . M NP 55 57 3 Vacid: ... a5 § Acld . 44
Nov. I=5. 112 D B 0 0 Conrse 4 doo 65 67 0 Awid. ... 69 1 Tart. 60
Nov, 15 . FEL N 1 el O . olis 56 77 2R SRS FPRRRS B L ¥t Jp 76
Dee. 5. . 131 L K [o] [0} Gopd .. 55 57 P Ptartto§. . oty 80
Janci=& Lo 138 K L O (0] ..o Loode 52 &L do ]
Feby 1-5 124 14 L O Lo 47 [ T do. s
Alar 1-5.. 131 K 0 (P, good. 51 530 do ...
-0 ¢ . SRS U 120 LA beenann 0 FOURY' 7' S, 49 52 i 1nsipid ...l
A hie acid | 8 les el b
scorbie acid por S RTOR ot N w : . i Bumples helow or sbove
. miliiliter $ Activeacidity * Total solids ¢ Total acid & - Solids-ucld ratio solids-acid ratlo
Picking period . j g
105341 | 104445 | 191344 | 198945 | 100344 | 101445 | 104344 | 104845 L0431 0 10M-45 | 194344 | 104415
' { : i H ' ; ! i
. | i ¥ i : i
My, f Mg dpH b opm P 1P ’ i ]
L0150 3. T P i b S e Ay 0.29 (.42 2.62 2.99 8.09 8.13 2,87} 5021 Below.......{ Below.
. L3t 3.06 3.42 0,48 0.40 6. 55 ! 9,59 1.....do.......} Above.
PR 1 I BT 3 O €, 00 e aiaw 12,22 4 cmmeiane 0.
L8 3,38 373 1034 9. 40 11.57 14,24 1 Above. ...} Do.
130 3.51 3,80 12,00 11,02 13.48 16.45 1.....do......| Do.
| . . .30 3.63 4.10 12,78 10,75 17,04 i 2.871.....d Do.
alar, | . . e o b P |1 RO 00 Y iacvinnnn 18,92 ¢ . oveefions 0
Apr.1-5... . T frvmscmaenn b ) G I R, 13,28 1 ...... . 18.72 s UG SUIFOY  { RO, {

1 Bach figure represents o mean of 50 determinations for 2'seasous,

1 Each deseription represents d mean of 25 determinations for I .season.

sSpe U, S. Departmient of Agriculture color ehiart (pl. 1).

+OY; orange vellow; 0, orange; (1), pufly; V, very; P, pleasantly; 8§, sweet,

s Each figure represents & meun of duplicate determinations on comiposited samples.
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TaBLE 18.~8easonal changes in physical characlers and chemical constituents of tangerines on rough lemon roolsiack at Davenport, Fla., 1945-46

Juice Flavor? Ascor- Fruit

Welght| . N i Dism-{ Rind A bic acid . ; Solids- | below

e | ot s, | Pt | QS ) AR e T~ ISR | o | oy | Sl | bl

fruit ¢ fruit £ | nesst 200 Arbi&mrg R mifjj (PO acid
standar '

liter 4 ratio

Plcking period

rating

0]
94
0
(3]
(o]

Jan, 3-8 sl e i Insipid........

1 Eneh figure or deseription represents a mean of 25 determinations for 1 seuson,

2 8Bee U, 8. Department of Agriculture color-chart (pl.1).

3O, orange; (1), putly; V, very; P, pleasantly: S, sweot,

¢ Euch figura represents o mean of duplicate determinations on composited samples.:

TaBLE 19.—Seasonal changes in physical characters and chemical consiituents of tangerines on rough lemon rootstock at Lake Wi ales, Fla., 194647

Flavor3 ’
: SOOF- Samples
Welght] pros | Flash Julee Ascor 8olids- | below or

Pheicine X : ; . bi¢acldf Active| Tota) N s
Pieking perfod “,ll’ﬁ{, color 11| golor 13| Flesh conditfon 14 fl"l);i{ 1] Arblirary  (Numer- per mil-tacidity 4] solids ¢ acfd ahove

A ratic ‘| sollds-ucid
standard n{ﬁ“{g lilizer ¢ ratio

. AMg.
Oct, 1-5. 72 Coarse_..._..... 0.
Nov. 1-5. eeew.dO.. 58 .
Nov, 15, saeeccns fm—eien . Good ] .
Dee. 1~ ) ) :

]

EaBRES

Below,

Above,
Do,
Do,
Do.
Do.

©Po0om I

ceun.do .

Feb, 1—5.--_.; ..................... ] ‘ 1 Inslpld':

-

—t

! Each figure or description represents a mean of 25 determinations for 1 season.
28ee U. S. Department of Agriculture color chart (pl. 1).

Y0, yellow orange; O, orange; (P), pufty; V, very; P, {pleamnuy; 8, sweet,

¢ Each figure represents a mean of duplicate determinations on composited satnples,
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TanLE 20, -Seasonal changes tn physical characlters and chemical coualztuanls of (mlqm nes on rough Ienwn roolstock at Alluras, Fla., 1946 -47

i ; | Flav ; : ] ‘

et # Tufes | Juico l Flavor? A eor-d’ | 1 f lSu‘mn!es
o eihl pig C Flesh ) por g PRE ;mwl ACLVe ] iy | pgig) | Solids- 1 below or
Picking poriod per na e TS Plesh condition & pim. of e . ! - acid- | L0 L above

‘ fruig 2 | eolor V2 colortd, fruftt; T g ebiteary stand- ?}:,’"j‘f_f il jy + [solids®: acld solids-aid

ard (” A e ¢ b 1 rativ

Po. ! L opll
e t-5 . . N ! \ Coarse. .. conna. s 51 56 1 Aeld ... t 3. ] Below,
Nov. 1<b .. do. ... . 50 5 Tart.... ¥ 226 - ! 84 58 | Above,
Nuv, l" - ] i L. . 60 1Pt - 3.6 3. 77 . 1. Do,
Do, 155 ..., do . : 5. . do I 38 . )1 Do.
Jan: 1»5 Iy ] . .. do . Tusipid. . BN 2 3.9 7 7 Do,
Feb, 145 e inl . 7 vare Py go0d L 52 [.....do. ... .02 19,66 Do.

! lmch ﬂ"um or do:(-rlpurm FODPESORLS b e of"’) deu\rmln uiom Iur 1 senson.,

1. 5ee 1. 8. Department of Agriculture eolor ehart

Y0, velluw orange; 0, orange; (12); puily; P, pleasantly.,

" den fgure rcprLSL‘llta o fean of dupllcau, dolormimuons on composited samples.

Tanre 21.~Seasonal changes in physical characlers and chemical constiluents of langerines on rough lemon roolslock al Vero Beach, Fla., 1946—47

Wweight! o Juice e Mo et Solids- | bl or
! "RIgLLL T sy Fleshvon- * | per 100 |- Juijce : Potal PIE BC] foiiunt o | orar § P0IAS | below or
Picking perfod PO Leolprt2icolarts; - dition 13 g of | pur Numer} ush4 | B acidity « solids ¢f acid ¢ ;'n“ig) bo]‘}:;;"l‘('m

fruaft ¢ Arbitrury
fruit? | frujt? . feul .
standard rating liter ¢ rutio

el
RICOY wrmmmnnie - : 55 37
oo, )
C‘mlrsd?.,
do.

SENTHEDNVIL VAIHOTI NI SADNVHO TVNOSVAS

(ry dry X U T

! Baeh figure or deseription represents 8 mesn of 25 determinations for 1 season.

2 8ee U 5. Department of Agriculture-color chart (pl. 1),

1Y0, yellow orange; O, orange; (P), putly; V, very; P, pleasantly.

* Each figure rcprgsenl,s o Inean:of dupllml“ determinations on composited samples,




Pante 22, - Seasonal changes in physical characters and chemical constituents of tangerines on rough lemon rootstock at Brooksville, Fla., 1946-46

9%,

i Jutes § Jui e Pienetd’ Act Solide: | el o
¥ Welght! pind | Flest sor 1on | Juice T sbienctd - Active § g0y | porgy | Sollde- ¢ helow or
Pleking period ser 11 S 3 Plosh conditlon 18] POP I o0 i 4 per - | oaeid- 4 aeld ahove
ki (rlu{u colpr !, color 12 ‘f::l’ilolr fruit ¥ | Arbitrary stand- ;Ii\:;“,":gi. milti solids ¢ ratio. | solids-ucid
i : urd § ng‘ i liter ¢ ratio
Rl

: Prt.
Ocef1-5... ‘ e 3 1 O | Couarse...umesanc 59
Nov. 1-5.. . . / ’ PP [+ B : 60 5 Turt. .ucuiiiann
Kov, 15 . L [§) Good-. ..., B Prart ...
Dep 125 B A N 1 : 504 1> turt to 8

Jan, -5 L Doaeeie RS PPV s [: BPURPE NN

3 : Above.
3 3. 56 Do,

Do.

Do,

! Ay, cl
ACid.ieiracnnen 0. 34 3 Below,

1 Baelr figure or deseription represents o mean of 25 determinations for 1 seasomn,

2 See 11, S, Departnent of Agrieulture color eliart (pls 1),

LY.0, yellow orange; O, orange; (1, pufly: 7', pleasantly: §, sweet,

 Baeh figure represents o mean of dyplicate determinations on ecomposited samples.

PanLs 28.~Seasonal changes in physical characters and chemical constituents of lungerines on rough lemon rootstock at Brooksville, Fla., 1946-47

e

Julen 4y ki | o] Acts Solids | o
Welght Rind | Flosh o100 § Jufee icacld] Active § i) | ‘rogar | SOMds | helow or
Picking porfod por | Jhne | SIS L Redh condittont 1 DET per : 1 per ] oneld- {90 QnL 1 Tneld whove
frujt v | color ! ¥ cotor 3 it | frult 1| Arbitrury stand- Numer. milli | eyt solids ¢} ueld £ ryrio sollds-actd
0 ter ratio

Below.,

Plartto S......
i R o L .ed [ I M B

Feb, =52 20 LTI Rt { , Tnsipid...

1 Fach figtire or deseription represents asmenn of 25 detérmindations for:1 season.

1 See U, S, Department of Agriculturg color churt (pl. 1),

3Y O; vellow orange; O, orunge; (P), puily: V, very; P, pleasantly; 8, sweet,

¢ Each figure represents a menn of duplicate determinations on composited samples.
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SEASONAL CHANGES IN FLORIDA TANGERINES
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TanLE 25~ Seasonal ch‘a‘nkges in physical characters and chemicdl constituenls of tangerines on sour orange roatstock at Dade City, Fla., 1948-47

color 13

Rind

Flesh

color 24 Flesh condition 14

Rind

Diameter
thickness 2

offruits

Flavor 4

:

Pleking
perlod

Woeight per frujt b

1

Qe )-8
Nuov. 1-5
Noy. 15
Iipe 1.5

Jan; 1-5
Feh. 1-5

Mar, 1-5. -
Apr.1-5. .

H

i Po1043-44 164445 103546

Arbl-
trary
Cstand-
ard

i ArbE-
. trary
stund-
ard

fee por fraft )

Nurieric) |
ru(lng

Judee per 100 gin, of fruit1
Nunwricul

00 Y0 Ricey . Coarse,
0 Cuonrse dy
(¢] Giond .
0 do

(0]

do
-0 do . (Pyrood

{Parood  do . .
do s, dey o

Good . .0 . do

do
Gowd - do

do (Pi,good do

(‘u'xrs(‘ (‘onrw

do ..
Good .

(P, good

L

\Im.'.\hu M, Mg J’d
. 3 B

53

ﬁlk

il

49

)

16

35 Vaeld
62 Turt
701 tare
83 Ptart .

35 Vacdid
(‘;11 Tart. .

P tart
48 Pt

7 \’ acid
‘Tart

P tart

o .

Vacid
Acid.

2

Esw ey’

Part

. tuS :

Piart ' 87
LT

w‘,

_do, . 93 do..: 89
dag. luslpld 7
Sde. 90, de, 66

Ly

Ty

Picking period

;L'f}',‘l Active acidity ¢

Ascorbie aeld per ¢
‘ i

milliliter ¥

§ Penft belpw
solids-neld
ratlo

Samples
below or
above
: solids-acid

Total satids Total aci i Solids-oeld satfo

]94!« 19!& 1944 1(315’ ]9&(?‘ 1114.3 1044~ 1945 1946+
; 45 A4 47 L Ad 45 - 40 AT

e oo i e mmarmom e 5 i et e b 4

Oet. 1- &

Nav, 145

Noy. ].» .
o L5 .
Jau, |~.s, I
Fale

Mar, l &

Aw‘ 1-a

‘J’d \lv, My, Mg, My, pli  pll ﬂll pll
0.3 0.41 033 0.25 2,58 268 2.68 2.91
38 3 82 286 L 3.%

2 51351
JBJ J(i'i

.72

4

E
'E

19431014+
P 442

1045~ 1046~ 1013~
463 474 442

i ot gt s iy -

P, P, P, I’d L
554 10.30 8.34 500 3.
10.38 !O 04 B.87 9,67
1.05 10, 16 10,12
1191 ll 49.10.02 10,73
13,16 12,05 10,81 12,17
214,56 13,35 ... 13,72

1944~ 1945~ 1940 1943~ 1944- 1945~ 'IMG— 1943~ lD«H 1945+ (l‘,)i}hl')
43

45* 45? 401 478 (S TAIE B EE E BT 1)

e g — e

l‘
‘I‘d l’d Pd.
100 Below,
63 "Above,
23D
Do.

Do,
Do,

Y
L 52
128

14,72 ]3‘6: -
16.43-13.12

.7 1826 2151

+QY, orange vellow; YO, yellow orange; O, orange; (), pully; V,-very; P, pleasantly; 5, sweet,

S¥

THALINOEDY 40 Lddd S ‘A ‘§§6 NLLITIA9 IVOIKHO@L

" Eneli fizure l'l‘Dl'("t‘ﬂH A e of 100 ds‘l('mmmuons for 4. seasons.
2 Fach lu:uru or deseription represents a mean of 25 determinations for 1 season.
18ep UL S, Department-of Agriculture co lor chiart (pl. 1),

§ Each figure represents 8 mean of dupllcmc‘ determinstions on comnc)shcd samples.
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Picking
Herion

Oct -5
Nov. 15
Nuv. 15
Dees1 &

Jun. 15
Feln 1-5

Mur, 1-5
ApF1-8

20,

Seasonal changes T physical charaelers and chemical mn.slrlm nts of langerines -on sour orange roolstock at Merritl leund Fla,,

Itind culur x3

LWelEht

H we
; Irluil.l M3 1044 1945 - TG
i A4 46 0 40 9T

LoiK

DL L

105 P L

mil,hx
b

i

43 1941
o

Flesh color 34

1015 1040~
A7

1943+
LR (] 44

\'() ‘)'()
00
00
0.0

Lo o
10

Y Ricey
O (‘mrbc
0
0
0
ol

!

| (,: ooil

do
do-.

{7, rond

(o] {1, dry.

jt Coarse
F Good

Flesh condition 2 ¢

14 13 .,l

1044~
45

U Coarse:
do
Giood
do.

do.
Ao

(‘o nrw 1

R ;Io
Gond

(l').;.uod (1‘)

(I‘J Lood

(l’).dry 1

Cdo ?
i

%

Jufce ! ﬁ
) ?Juic("
g':)'r" frult'
Iruit{

Flavor ¢

'y

 Vaeld
7 Actd

da. ..
* Ingip- 4

104344 0 104445 104546 104647

‘\ u-: Arbi-
trary

© ¢ stunds
ard

Arbis

S Voaeld
5 Tart |
P art
Poart
08,
do
Insipe
id,

Part -}
tod,
do
do

id. i i i H
{ [ i
I

Picking
periad

Qe 1-4
Nov. 1-§
Nov, 15

VHI

Ascorbie aeld per
mitliter &

i Active acidity #

1 Total solids

i

Total neld ¢

Solidsacid mio

; Su mples below o above solids-acid ratio

1044 WH~ l‘M5~ lmﬁ~ 191.5~'lﬂil~1915 l'Hﬁ—glﬂl&* C19- ]UI5~—
11§ 45 1 15 46 ‘0;

mfug

A7 1 g~I"

e

pl1 I
3G 250 3
2,02

Dee, 1-5.0 L3

Jaini, -5 .

Foeh 46

Mar, 1-5

Apr.1-§

'pll Pet, b Pt
283 878 8T8

342 1012 0 ’»()
0.8

352 ;
S8 i 2os
308 12,00 1141

.: l’cl

BT
agas
Pet, P’
300 164
505

6!

1948
47

1944

mm~

1945
40

l’ct : l ’cl
&7

l 26
106
.88 .67

B9 - 0562
[ 1)

H
ot
H
i

l l‘:l .
i

1043+ 10H~
i 48

& ¥
19045 ““ 103145 ¢ 194586
; ‘

A 194647
! P

1013~44

TR

217,92

|
i

3.49°
.46
9. 50
3 11,78

4.22° Below ..} Below. . ; Below. .- Below,
85.03 .. do.....1 Above ., Above . Above,
11, ll - _do. .. od
17.77 ~do
2167 .. ..do..
CeLoi s doo g do,
S dan .t dol.
beoiiiodoeo L do.

3

1 Ench figure represents o mean of 100 d\'mrmhmlinne for 4 svasons.
5 determinations for § season,

1 0Y

orange vellow; & 0 yvellow orange;

O, orange; (), putly; V, very; P, plous.mllv'& sweet,

¢ Each figuri represents o mean of dm)liwlc determinations on Lompusiu,d mnnpl(s.
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2 Faeh doseription represents g wienn of 2
3 8ee U, 8. Department of Agriculture color chart (pl, 1),




TauLE 27.~~Seasonal changes in physical characters and chemical constiluents of tangerines on sour orange roolstock ul Sharpes, Fla., 1943~47

]’ickiiu;
period

Rind color 13

* Flesh color 14

Flesh condition 3¢

e

Welght
per
frujt?

1M~

1043~
44 46

1H4-
45

1046~
47

Fluvor ¢

Julee
per Julcc

104445

194546

194647

i H
o | e,
- | it Arbi- (N8
trary 00T
stand- L‘;ﬂ :

ard ing

O trury

stand-
ard

Al
{ trary
stand- ;
ard !

iNu-;
mer-;
cal ;

7

1 Nu-
trier-
feal

;-
ing

B

U Arhi-
trary

stand-
ard

Novi 15
Dee,b-8.. ..
Jan. 16, ...

Feb. 1

- [P
Mar, 1-5 . ..
CAprt-S. ...

1401
128 |
127

Ricey. .-
Qofirse. .

Good., .

¢

(I ) wod
lc,

codoo
Ldo

Coarse. .| Coarse..
Gond. Good. .
oo ] do. ..

deodo,..

Ricey. |
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Good. .

Ao (P),good

(P Jetood
(1", dry.

cta
57 Vacid
&0 Acid ..
oS

-'6,» P tart.
55 P tart
;oS
49;.. .do...
44 . do
46 Insipid’ .
! 1 1

2
53

00
90
85

bid mrk

m;ipm
o

. Vacid
P art
P tart
i to8.
79i,..do.“

80 ..do _.
i

'

T J.nsipid‘

R TIIS LI

31
&7
78
87
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E‘-.-_

360 Vaeld |
70, Acid
80 Ptart ¢
88 Par

gt(;)Ss

Pieking
period

Oct, 1-5 .
Nov, 1-5.

Nov, 15.5...1
fn ]
s LF N

Dee. )
Jan, 1-6..,
Feb, 1-5 ...

Mar, 1-5....1

-6

Apr.)

b
Ascorbie acid. per

Tulllititer + A

ctive ncidity ¢

Total solids &

Total acli 4

Bolids-acid rutio

Samples below or above solids-ucld ratio

1043- 1084 um..—‘mm~
;44;45“0«4,

44

4\10. 1My, ;,\lu. ;\!a,
0.35. 0.:38: 0.38 (L
A4 .-}7 .37

.‘igi

pll

1443

1944+

1945 lfHG
{45 | 40

3 pll
o

mm- L1944
g 5

1946
40

§043~ | 1044~ | 1045~ | 1916~
40 47

1043~ 1844

1946~
4 45 17

104344

1944-~45

1845-46

184647

Pa.
9.2
0,85

110.03: 10.
10,82 10.

Pet,
1.99
1.21
100

.87
.76

v
8,63

2.34;
4.36

H

[ 10.81:
16.20
19.79

Below,,.
0..ui
,A;{ab'(é o
O I T

s BN,

0

23.65

Below .
Above. .,
wentlOL e

RORY: [ DR

RO {i JRORN S

PP s L P

Below..,
Above. .
eendo.,

Below,

L+ B—
{v TN

G

VE
1 g
¥ Sig

U. B. Depertment of Agricultare.color chart (pl. 1).

wh figuré represents a mean of 100 determinations for 4 seasons.
ach dcscription represenis o mean of 25 deternsinations for 1 s¢éason,

4 YO, yellow orange; O, orange; (P), puffy; V, very; P, pleasantly; 8, sweet.
+ Each figure represents a mean of duplicate determinations on wmposilcd samples,
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Tante 28,~Seasonal changz’s iu physical characlers and chemical ronsltluenls of tangerines on sour orange roolstock al Winter Haven, Fla.,
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R PN
65 -

(-4

12001

)

i

ooty W

Juies
per .

o
1943~ 1944~ mss— 1043- 1044- 1035 "of
44 45 £ 40 drait3

Flavart

——

104344 } 104445

104546

lﬂ er-

rut- 3
im,

i AR i 8 a5 S S

-
e
613

7

83 |

87
81
78

Plart.: 76

Part 83
WS,

vodo i w0

Pieking perlod

Ascorble neld per

Totul solids 2

Tota)acid 2

1 Fruit below solidg-

neld ‘mtlo

1043 ~H 1944 -15 1045~IB

i
1945-44 1044+ 4u HHHG 104344 104445 l‘.HHb lﬂ4"~l4 1944»45 lU45~IG

OCt, 1B ey vusmpamntess

Nov, 15, ., s

AP 1mbeeimmmv waemmnini]

104546, 19“44 1948 4a 1945—46 I{HJ«-H 104 1"15 ]0!0‘46
i

v

&1 '-‘J.h:"‘,

ket
i
i B |

2aRES 855S|

creseses

ra.
0.8 1 9
10.35 1 10. 29
10,41 | 10.26 L
11,48 i
11.88

L1y

¢ P,

212

e
OO L S

[ ]
nE

&

4
ot s it bt
Rt SRS

.

opvugn
uEsihagy

i

T
Q

rd. § Pd,
100 100
9z 5
80 8
4t 0
¢ g 0
[ A
0 i....--.
R R

1 }iﬂ(’h flgure rvnrwoms a mean of 75 determination for 3 seasons,
2 ‘Each fiure oy deseription represents o tnean of 25 determinations for 1 season.
3 8ee UL S, Department of Agriculture colur chinrt {pl. 1).

4 YO, yellow orange; O orange; (P}, pufly: V, very; P, pleasuntly; S, sweet.
& Ench figure rcprcscms a mean of duplicate deterniuations on composited samples.
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CTABLE 29.~ Seasonal changes in physical characters and chemieal constituents of langerines on sour orange rootstock at Merrilt Island, Fla;,
194346

7 9 4 e A e ot S b s ) 8L L i S 1 e et St sy e -t

Flosh condition 24 Flavor4

e
Rind color 23 E Fleslreolor 243

it i o 1S L it g i e - o et

i :

: ! " I  duioe. 104344 ! 194445 ! 194546

Pleking  Welsht : : i - o .

CAICK] ] , H § " i per

period "+ (WGEs Dions 100+ 1005 L1043 1004 1015 fruit 1 Ny ! Nu- | Nu-
‘ { ik - bo104%-44 1944-45 104546 of art torl. © g
AP 45 40 p ) 45 - 6 frujt 1 | Arbitrary "::?'« Arbitrary u:;rl i Arbltrary "gﬁi
i stindard rat- | Standard rat- i Staudurd rat-

: ing ing | ing

e o e

i
1 . I, i -
Oct.1-5 . . 3 ) ) Ricey. .. Coarse....} Course., . {86 Vaeid...... Vpeid. . ool 36 2 Voaeld - 32
Nov. -5, 7 y : ’ Course Good,. . .f Good.. .. SRS . Tart........ 652 Targ, ... b
Nov, 150 o ces Co o d Lodoo .. Poas o L Par T 9s ) Plar
Dee.1-5.. .. (N VR Good. . 1. 3 dos Ll 851 Prart10S,.] £ [ PurtwS..) S3IPtari (oS,
REVTIO = 1L do. g do. f {P3, dry. 551 SUDBEE ' 1/ YR, 92 1 Insipid... ...
Febol-y. . 2. e .an P o P ood. L ] 542 . AT SN 88 §
Mar, 1-5... B BN PO SN . koo ; < ofermes 3 InSiphd B I 5 EO e
Aprol-p o i o R caleoo APY, dEY ¥ e e ieraia ,.,,...,f‘ SRR ST IS S
: ! f

- B T R T LT P

X : 'rllgllu’l ‘ ‘““Tmﬁi’?ﬂ‘ S Active neidity * Total solids 3 Fotal scid » ; Sollds-ncld ratlo | Sumples helow or ubove solids-aeld
Picking peripd -~ 1 Lo o - e ! .
i H + i ¥ i :
194540 11“3»*”?10“ 45 T4 1445101546 194344 lﬂH“lf)!11’45’46'1043443|944"15 1045~46. 194344 lQﬂ’t‘i’lU-iHBv 194344 1944-45 14546
i 1 I

. s e b e i s . - FEIS S mm— E e "o b i S

L4 Mg 1 AfgL ] 2 7 pif | Pt | Pet. ). Pt
Ot T=5, vuennanl L0220 ] 0,42 10,45 . 4 7] 275 10,12 B 5 2,48 . Below.....{ Below.....| Below.
Nov. -5 e 22 .45 44 . .78 3.2 3.1 : 10,21 ] X 7.58 di . Above.....} Above,
Nov, 15, ... 2 - b J 3.8 L2 . . ) R O NN [ T Do.
Deeoled . A8 1 B b K 350 00 ] 11.45 E 00 113.72 doo ... Do.
Jan. 15 oA 3. 3471378 1217 11 4,40 1 18.07 {...do. ... |.. . do......} Do,
Feb,1-5_, R BN e 12,62 SO KR P T S
Niieil-8, ... . . covmiralenvana. ] 1407 . B899 P s s DU,
APLT=H. L avivarnn amrn Cimmesnfmaenne-} 14,18 32,08 forunea] mrs JRNN U SR

HUALINOTYOV J0 ‘ILddd 'S ' ‘8§86 NILLATING IVOINHOZL

1 Ench figure represents a mean of 75 determinations for 3 seasons.

2 Each deseription represents a mean of 25 determinations for I season.

3 See U, 8, Department of Agriculture color churt (»l. 1),

Y0, yellow orange; O, orange; (1); pufly: V; very; P, pleasantly; S, sweet.

¢ Ench figure represents a mean of duplicate determinutions on composited samples.




Tapre 30.~~Scasonal changes in ph ysical characters and chemical constituents of langerines on sour orange rootstock at Brooksville, Fla.,
1948-44, 194445, and 1946-47

Rind-color 23

Flesh eolor 24

Flesh condition 2 4

Weight
pr
frujt?

Picking
period

1043~

1044~
43 44

1043-44

- Juice

of
fruit?

Flavor ¢

per

1044-45

1046-47

100
gm:

Arbitrary

standard

Arbitrary
Standard

Arbitrary
standard

Gm. '
75

105
11§
127

N 7
Jan, 1-5. 124
Feb. 1-5. 124
Mar. 1-5.. 18
Apr. =6 124

K
L
]A
K
K

Ricey, ...
§ Coarse...

“Good !

cesnatlOL

Coarse. ... Qoarse, ..

oo do. ...
do. (), good

(P}, good .. .

(P),dry...

lesi[)l(f...:, -

errmatlOL

Ptartto S..

B -

- Picking period

Total ;
ash 8

Ascorbie neld per
milliliter

Active neidity

“Total soliils 5

Total neid &

Solids-gcid ratio

ratlo

Sumples below or abova solids-acid

: i
(194647, 104344 1044-45 194647
H &

§

194344 1944-45 1946-44

104344 194445 194647 1
£

1943~44 104-(-45 1940—4:,]013~44 1944-45 194647}

194344

1944~45

194647

Oct. 1-5.
Noy; 1-5
Nov. 15,
Dee. 1-5,
Jan. 1-5.
Feb, 1-5.
Mur. I-5_.

My,
0.34

My,
0,39

=
ey

!
|
l

%-‘a‘?:’%’eé'é;::l

i
8
i
3
!
|
!

PRI K-

b
=]
<

Pd.,
8.84

P, | Pd.

8.87
10.0L
11.20
1130
13,13
13.70
14.72
14,83

Pt
3.55] 2.5

P,
1.38

Bvlow._...

Below,....

Lt

"Above. ...

esl0 s

Below.
Above,
Do.

! Edch figure represents & mean of 75 determinations for 3 seasons.
2 Each description represents o mean of 25 determinations for 1 season.
3 See UL'S: Department of Agriculture color chart (pl. 1).

4L0Y, orunge yellow; YO, yellow orange; O, orange; (P), puffy; V; very; P,

plcasqnﬂy; 5, sweet.

& Luch figure represents a mean of duplimu. determinations on composned samples.
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TasLe 31.—Seasonal changes in physical characlers and chemical conslituents of tangerines on sour orange rootstock at Dundee, Fla.,
194448 and 1946—47 :

Rind color33 Flesh colord ¢ Flesh condition1¢ Flavor ¢

Welght . 104445 194647

Picking perfod f mi{ . . 1
T
1846-47 . Numer-
Arbhit P
standar rating

Arbitrary Ntix;ler -

standa:d rating

Vacid......
Acid..renn.
Part ... ...
Part to 8..

Vacid, vor-.
Acidunnnnnnn
Tart - ooovns

Oct. 1-5.

Nov. 1-5

Nov, 15

Dee. 1-5

Jan, 1=5 . .ioaliees

Fobn 128, oo incirinrans
Y 1) N L T
ApLI-5 i,

Conrse. ... Ricey.
Good. .......} Coarse.....-

PUONE s [ SRV KSTAN [ ST

Ouvnenr

SEBBIRGE
ABRNBI=Y

R

|wlelalaldcolclel

z_
i
i

‘Ascorbic acid per ; ; g Samples below orabove
’ ‘milkiliter & pe Active acidity $ Toial acid & Solids-acid ratie salids-neid ratio
Picking period . -

194445 1 104647 | 194445 184445 | 1046-47 | 1944-45 | 194647 1944-45 1 194647

Mg. My.

0.38 0.38 : 5 3 5 3 v, -1 Below.
7 K d Above.

Do.

1 Each figure represents & mean of 50 determinations for 2 seasons.

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

1:§ee U, 8. Department of Agriculture color chart (pl. 1).

YO0, yellow orange; O, orange; (P), puffy; V, very; P, pleasantly; 8, sweet.

¢ Each figitre represents a mean of duplicate determinations on composited samples,
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TaniLe 82 ~—Seasonal changes in physical characters and chemical constituents of tangerines on sour orangerootstock al Vero Beach, Fla., 1946-47

{ : or ot i .
i ¢ Tulce Flavor Asgor- § i Samples
Ty i o \ bie ++ -} _{ belowor
Pleking period (Weleh, Ring | Flesh Flesh e J‘)‘é!‘f“ Totnl | wcid * Acivet Total | Total | SIS Syhove
rrluit.l 1 ¢olor1?: coler1d®! condition 1% gm. of (rluil.l Arbitrary Nu- ash¢ | per acidityt solfds¢ ' aeid ¢ ratio solids-
fruit 1 “standard merical § il acid
rating | liwers g ratip
G, ML | P! Pet, Pt | Pel.
70 ¢ YO { Cosrse & 51" 30+ 033 8.80 210 4.19 | Below.
8 " [ RN TR do., 60 81 ¢ 55 .31 9.87 136 7.26 Do.
116 G O Good.... 56 58 | 79 .33 10.12 .97 1 10.43 | Above.
127 H ) P 1 N 1] 53 ;P tart to 8. 87 .32 10.83 .78 1 "13.88 Do.
Tan, Ieboii i il 125 K 0 oo . 56 8 ... do. . ..., 90 .39 11,47 L6211 18. &) Deo.
(o] (P), good...... 19 50, Insipld........ 1 U T - 12,10 L5621 23,27 Do.

Feb. 1=5, fianvmcinycnnmunnanan 142 0 L+

1 Each-figure or deseription represents a mean of 25 determinations for 1 season.

2 See U, S, Departinent of Agriculture color chart (pl. 1),

1 Y0, yellow orange; O, orange; (P), pufly; V, very; P, pleasantly; §, sweet.

« Each figure représents a wiean of duplicate determinations un composited samples.

TanLe 33.—Seasonal changes in physical characlers and chemical constituents of tangerines on sgur orange rootstock at Rockledge, Fla., 1946-47

Weigt Juice |y e Peserd| Acti Solids: | belowor
roight! - oe A uice - cacld| Active olids- | below or
Picking period per Lﬁg}_d, ) Cﬁ]l;;’l,‘, Flesh condition 13 DET l(xg per numer-] per | oacid: ;gl?flifl. m}f} neld above
fruit? FULO ¢ fruitd | Arbitrary stand- fp S milli- | ity ¢ S ratio | solidssacid
fruit ard c‘i\n{;m. liter ¢ : ratio
Gui. M., Pet. Afg.. pH Pcl. Pet.
54 B oy . 52 541 Vaeld. ... 27 .28 | - 278 9.24 3.21 2.88 1 Below.
&9 E 0 58 60 | Acid.... 52 .38 3.04 9.67 1.73 5.59 Do.
93 LB O 56 581 Ptart.. .. 72 .34 3.26 9.87 1.13 8.82 {1 Above,
111 0 54 55| PtarttoS. 86 .32 3.67 10.63 L6911 15.41 Do.
114 KX 0 55 57 [oaen- do..... 87 .28 3.0 11.27 .55 | 20.49 Do.
116 L4 (o] 52 55 { Insipid, - ccee- 82 .23 3.98:1 12.46 541 23.07 Do.

t Each fieure or deseription represents a mean of 25 determinations for1 seasgn.

2. See U, 8. Departient of Agrieuliure color chart (pl.1).

1.0Y, orange yellow; O, orange; (P), pufly; V, very; P. pleasantly; §, sweet.,

« Each figure represents a.mean of duplieate determinations on composited samples.
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Tanve 84.-—Seasonal changes in physical characters and chemical constituents of tangerines on sour orange rootstock at Brooksville, Fla.,1946-47

9¢

Flavor 3 ] g
i Ascar- Samples

. Juice + % P piLee

Welght! pina | Flest 100 Juice bicacid bulow or

Picking perlod per mn 51 | Flosh condition 131 DT per i per ghove

' fruit 1 § color 17 colori? ;.imnotf fruit ! | Arbitrary stand- ‘?;g]’?g{ milli- | it solids-acid

ru ard ing | liters ratio

Alyg,
0.36
.41
.39
37
.41
.32

]
-

Below,

£29
=%

Do.
Above.
Do.
Do.
Dao.

s

BaER

7
! Each figure or description represents a mean of 25 determinations for 1 season.
2 See U, 5. Department of Agriculiure color chart (pl. 1).
3 YO, yellow orange; O, orange; (P), pufly; V, very; P, pleasanily: S, sweet.
¢ Each figure represents a mean of duplicate determinations on composited samples.

TaBLE 85.—Seasonal changes in physical characters and-chemical constituents of tangerines on sour orunge roolstock at Spring Lake, Fla., 1944-45
q iy

- srnaiy

Tuice ; Flavor2 Aiscor-d reti Solid l&‘mlmples
Weight Rind | Flest nor 100 Jufee bicacidi Active Tatal | Total olids- I below or

Picking period rer ol IO | Plesh condition 13] DeT per f per | acid- ] ok ¢ neld nbove

y feit ¢ | color 3 ealor 3 ‘f‘;gn",r fruit ! | Arbitrary stand [NUC i pye fsolids ¢ fackd ¢ b | olias ned

fealraf-} o0 5
ing liter rutio

pH
2,86 . 2, . Below.
3.17 Ahove,
- 3.20 . . . 53 Do.
. 84 . 3.32 ! Do.
- it 3.58 881 Dao..
- d 3 3.74 . 80 . Do.
o 20 3.93 7 Do.
P),dry..o.c.. : 4.07 Do.

(ol wlalwiaislole]
[=l=lelelololotal

FANLIADIYOV J0 “LdEd. 'S "N ‘886 NILITINE TVIINHOUL

! Each figure or déseription represents a mean of 25 determinations for 1 season,

2 See U. 8, Department of Agriculture color chart (pl. 1).

3.0, orange; (P), putly; v, very; P, pleasantly; S, sweet,

¢ Each figure represents a mean of duplicate determinations on composited samples,




TasLe 36.—S8easanal changes in physical characlers and chemical conslituents of tungerines on sour orange rootsiock at Brooksville, Fla., 1945-46

E - }
Wolgl Tujee 1 4 Thver? o At Solids-} tetos or
"eight v uiece s bicacid: Active olids- elow or
Rind ; Flesh i o perl0d 5 Total-§ Total ) .
Picking period %I Flesh condition 13; R v per § add- - : acid sbove
g e frmit 1 | eolor 1, color 13 gm. of frait t | Arbitrury stand- Numers qmuy. | iy e [SOHdS ] 8¢ putio | solidsucid
ruit ard rtin liter¢ ratio
- 14
Ml | P, Ay, | pH b Pet, | Pd.
D YO | Coars. coua-e . 52 53 1 Acid..ocrcicaaan 0] 0.40] 28 { 873 1.85] 4727 Below.
B [o TR R T P 57 53 1 Part. oo iiwmen 7l A0) 3200 8501 1121 848 | Abeve.
K 0 3004 . mirwannen 56 581 Puart 10 8. 86 Al 3041 1130 961 1Lir | Do
L O i oo, - 55 57 Foon 0imanmgemeen 92 401 359 10,32 2751 1500 Do
L+ 0 (P), good.. . .e 50 L2:38 FRG T T 93 .36  3.82{ 1L89 . 19.82 | - Do.

1 Euch figure or deseription represents a mean of 25 déterminations for 1 season.

2 Jeie 7. 8, Departenent of Agriculture tolor chart {pl. 13,

3YQ, vellow-orange; O, orange; (P}, puily: P, pleasantly; 8, sweet.
+Euch figure represents a mean of duplicate determinations on camposited samples.
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TanLe 37— Seasonal changes tn_physical characters and chemical constituents of tangerines on Cleopalra rootstock at W indermere, Fla., 1948-47

i Rind color13 Flesh color 14 Flesh condition ¥4 j Flavor 4

POF  pus
i duiee
fruit 4 r ;};;‘If_ Arbi- lful;: Arbl- ﬁg;-
0O trary trury

feal 1 feal | gy losl
s stand- rat- stand- rat-
g ] 84 [jyp | erd ing

I Julee 198344 1 10445 194546
z !

Picking W t'll,hL f
period Vil 4 1943 1944 1045 1048 1014 1045~ 1046~ 1943~ 1€ o
CAf 4548 Y 44 0 45 . 46 ; 37 44 45 47 fruigt trary

; 1 stand-

ard

gm.

Coarse... Coarse, .| Coarse_.; 54 861 Vacid. : 43| vacldt 36| Vacid
Lo de . B doo L. Tart.. .. 64 I Tart 1 69 Tart
Good. ..{ Good...i Good... RS Puart) 75| Puan't g ip tart ;

: to 8.
: Qaod,. .t do._ 1. do... l..do.... Prart] 8 Piart! 85)...do | 59| Part !
(P}, good, (1), good

do. to 8. fo 8. to 8. |
. (1; Lgood ..ot dol. .

BRSO S e o,-%
SR S, Insipidl . R

42 e .-...f.-.do 4 e R R

e ma——— Lol Insipid! 81 {...do..{
i

Cieraecien (P, dry,f“...».... mvrmmnes]

BHE88 ¢

S‘mmﬁ,’:si", per Active acidity # . otnl solids s Tota) acid Solids-acid ratio | Samples below or'above solids-acld ratlo

Picking 3 i e
perlad N | i
T3 104 1045- 11046 l‘HJ~ 1911‘ JIH‘:- 146- RERBUIEEE BHELEE l&Ml— 19 : l(li.l—»t
Sl 145 P46 [T ] 4s § 40 4 47 | 44 45 16 14 47 4%

1

H
1944~ 1945~emu- .
35 0 oAb 4 a7 | M- l 194445 | 181540 191647

H i i i .
. MY REY N pl[‘ Pl el | Pt o . { N 2 l H
Oct. 1-5-... n ‘>0 i 0.31 {3.10 12,90 2 X 818§ 8. 2 359 | 1. L .38 1-5.70.5 4.61 1 4. & Below...; Below...; Below... Below
Nov, 1-5. 32 1,28 ;.33 ;.38 i3.49 13.28 13,2 9.30 5 9.00 ) N 19.70 : 8.11 ¢ 8,6 '...do.,v-l Aboave. .} Above. .
Novias L j .38 3. 13, 9 92 A . ] ’ 3210, 53 femrmamesaatenaddo. Wl odoa o
Dee 1-5.. . i W87 {8 363 8T 80 3 7 10, 51 ll 11 15 .')3 3 .do d
! i 1 N . - l.d 7 . -

.30 . 3. 19,17 3. p 64 9 95 '.,..._.
1. 13m 3 :
-.._;1].97

:

FTUALTAOIWOY J0 LdAQ 'S "0 ‘886 NILITING IVOINLIDAL

L Each figure represents o mean of 100 determinations for 4 seasons.
 Each. deseription represents o mean of 25 determinations for 1 season.
3 See U, 8. Department of Agriculture color chart (pl. 1).
Y0, vellow orange; O,.orange; (P), puffy; V, very; P pleusanlly' 8, sweet.
s Each figure represents a wean of (luphcu.te determinations on composmd samples,
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TanLe 38.—Seasonal changes in physical characters and chemical constituents of tangerines on Cleopatra rootstock at Dade City, Fla., 1943-44,
1944145, and 1946-47

Rind color 23 & Fléshcolor 14 ] Flesh condition 24 ! Flavor+
i i Juice | - 104344 | 1944-45 ! 104647
Weight! 1 ! DL Juice i :
Plc)mg 1 eleh ! { i :3? i per. : H : ;
per raiLt 1043 | 1944= 1046~ 1043- 11044~ 1045~ - o fruitt © Nu- § . Nu- t Nu.
Y s s } 04415 18464 of [y | N i 8
I I A e T 194344 1o “ i Arbitrary | TRET Y Arbitrary ":,f{l’ { Arbitrdry “(‘:5{
i standard, rat. | Standard rat- stundar rate
ing ing 1 ing
i : t r c M1 7% 24 1 Acid a2 ! Vgeld 33
CHC i CEYO! 0 YO Conrse . Ricey.....] Coarse...f 55 7 24 1 Aclduienn.. 42 { Vaeld.o....
EJE R {YO10 {0 do .. Coarse... J.oodoo L) - 5T 50 53§ Tart 67 1 Acid .oeunis 5
RIPIUS B B T N A 40 } (0] Good......[| Good..... 57 50 E i seadeemen oy PAAPE Ll 77 Plart ... 8
L LK 10730 ¢ o, 53 85, PurttoS.. %} Prarte S.. s PurttoS.. 336
L K L4l O 0 O ~..40.. 54 RPN T R 6
15000 0iLbi K L+i0 {0 } “do.. 55 ldellllll 93
Mar.1-5. ... 120§ L4 J [T 0 0] (P), good 52 T S -
Apr i-5. ... 128 Letp K ofoio [0) 0 ; N -..do. 51 e
™ ‘ id pe ; " P it es helow or abovie solids-acld
Towl | Ascorblecid per | getive acldity 5 Total solids s TPotal acid Sotids-agid ratio | Famples helow or above solidsneld

Picking period

i {

‘ ! i ] : ! ) . -
J1044-4511943-4111944-45 104647194344 104445 104G-47 194344 104445 104(')—47;1943‘44.10{{45 1946—47”943'445l9444551945~11; 134344 104445 1056-47

% i ¢ i ¢ i ;
; p f E
Mg, t Afg. ] I Pet. | Pd. i Pct. | Po, | Pd. | Pe.
O.gs f)‘g'.’ g,b'-l ‘{”.69 8. 84 0.34 ; 8.9 3871 202¢ 2.7 2.62 i 4.62 x 3.30 '} Below.....l Below.....1 Below,
T3 et 330 | 318 | 10033 {10.80 J 1022 | 2003 | L35 { 130 500§ 0.30] 7.8 }...do..l 1T} Above | Above.
FUNGIR B} | 3025 1 3.26 fopeunenf I35 MLOT Haiis L1671 .05 foaanuong 978710045 ., L vvaminnnnn Jdoo Lo Do,
A0 .39 3.33 ] 3.63 11189 | 11.45 I 11,83 | 1.38 { 1,07 827 8.62 % 10,0+ 14.55 | Above.... Do.
46 .42 3.54] 371 112,90 112,72 113,27 ] L.20 .92 .75 110,75 | 13,83 § 17.69 BT [« SO, Do,
.43 3.69 ; 3.78 114,73 | 13.80 § 14.11 1.4 : 136,24 120,75 P V. o Do,
L35 % 387 Jurcunan 15,10 13367 Lol .83 ! do.. ...
264 i 3.03 ;.. ... 1534 1 J4.88 {.ucnre .7l sdoia.

t Each figure represents a niean of 75 determinations for 3 seasotis.

3 Eagh description répresents a mian of 25 determinations for 1 season.

3 Bee U. 8. Department of Agriculture color chart (pl. 1),

4+ Y0, vellow orange; O, orange; (P), pufly; V, very; P, pleasantly; 8, sweet.

$ Each figure represents a mean of duplicate determinations on comiposited samples,
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