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INTRODUCTION

The Temple orange (probably Tangor hybrid, Citrus reticudate X C.
sinensis) (12, 18) ¥ is one of the most atteactive fruits in the citrus group.
Tts beauty in depth of color is seldom equaled. The f ruit has a notably
fine eating quality, is exceptionally juiey, and is easy to peal. In addi-
tion, it contains aromatic constituents that impart to flesh and juice a
unique and unusually desirable bouquet, spicy and nch. Intreduced
to Florida reportedly from Jamaica, the variety has been propagated
commercially in the State since 1917, Within the 23 years 1928-50 some
970,652 Temple orsnge trees—enough for planting about 15,000 acres--
were reported to the Florida State Plant Board nursery inspector us
having been moved from Florida nurseries to Ilorida destinations. ¢
Production of the fruit in the 195051 season was estimated (7/) at about
600,000 packed 1 3 5-bushel boxes,

The variety’s possible origin and horticultural history have been
discussed by Robinson (9). Webber, in a 1843 publication (18), stated
that in general the Temple orange “is less {rost-resistant thun the tangerine
and is perhaps to be considered as slightly more tender than the sweet
orange,” and thal the varic: could not be recommended for comnerceisl
planting in any section of the United States other than Forida but was
worthy of careful triaf clsewhere.

Temple oranges have been grown cliefly on rough lemon (Citrus
limen) and sour orange (C. awrantium) rootstorks.  Becuuse of the poor
guality of fruit grown on youny rough lemon trees and the susceptibility
of sour orange o the virus disease tristesza, these two kinds of rooistock
are losing favor. In recent years there has been no large-scale pianting of
Temples on rough femon trees. Most Temples planted since 1945
have been on roofstocks of Cleoputra lungerine (C. refieulata, referred to
hereafter as (leopatra) and sweet orange (C. stnensis).

The Temple orange attsins prime condition in January or February:
however, harvesting usually begins about December | and extends
through March. During the 4 months Decetber Mareh marked physical
and chemical changes veeur in the fruit.  The degree of ripeness of the
fruit at the titne of harvest is the .sost fmportant of the factors deter-
mining eating quality. Oranges, fike grapefruit, do not improve in
palatability after harvest. "They contain practically no starch; do not
undergo marked changes in composition after being picked from the
tree, as do apples, pears, or bananus, and owe their sweeiness Lo natural
sagars contained when they are picked. It can readiiy be uaderstood
that they shoutd not be barvested until they are ripe.  Eating guality is
undoubledly affected by factors other than ripeness, suen as rainfall,
sunshine, soil, fertilizer, cultivation, pruning, spraying, and dusting, but
it has not been detertuined in whal way or to what extent.

Date on quantities of total acid, ascorbic ueid, and totud solids per
orange, showing the sctual physiological trends at various stoges, have
commercial vaiue to the growers and alse to operators of vasneries and
concentrate plants, who naturally desire to process the fruit at the
stage of greatest juiciness and greatest food value.

8 {tnbie numbers in purenthieses vefer to Litessture Cited, p. 28

1 Acknowledgment s due Ho G, Huacllon, head of the Department of Agricultursd
lleonomics, Morids Agricullural BExperinent Stadio, for the informution given lere
o umber of trees reported.
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The purpose of the investigation reported here was to study the
physical and chemical changes that oceur in the T, emple orange during ity
ripening pericd and to obtain data on which to base 4 practical standard
for determining the quality of the fruit. The work was rarried our
similarly to work, already reported, on 11 varieties of orange (7), grape-
fruit (5), and langerine (6}, in which palatability ratings were definitely
associated with the chemical composilion of the fruit. A practieai
method was devised by which fruit that will meet consumer approval
can be ideutified un the basis of chemieal anafyses of representative
samples.

Although ripening of fruit is conunonly referred (0 a5 a process that
follows maturing, the two processes ure referrad 1o in this report as taking
place st the sume Hime. Aveording (o the results of taste Losts made in
the study, when Temple oranges are mature thave attained their greatest
welght und volume of juive) they are also ripe (have attained their
greatest palatability). The various stages in developunent are desig-
nted in this report ag muxiture, or uol ripe: maiure, or ripe; and post-
mature, or overripe.  The stage of ripeness ot whicl the frant reachos
optimum (aste s desiguaied as pritne.

EXPERIMENTAL CONDITIONS AND METHODS

PLors anp Raapies

The 21 groves used for fruit sumpling were selected as typical of the
cumimercial Temple plantings in Filorida, They were loeated in the ridge
and central districts on soils relatively low in organic malter, and in the
eiast coust und eentral distriets on soils relatively bigh in organic matter.
The rootstocks on the plots were rough lemon in 8 diffarent groves, sour
orange in 10, Cleopaira in 2, and sweet oreznge in 1. En esels of the 3
districts the plots had Temples on both rough lemon and sour orange
rootstocks.  The suuple groves ranged ja age from 5 o 26 vears: most of
them were mature. They included 4 dating back to 191721, of which
3 had rough lemon and 1 had sour orange rootsiock,  The locations of
the plots, their s0il types  and kinds of rootstock, the ages of the trees,
and the seasons of investigation nre given in able 1. The s0il types are
deseribed as follows:

LaRBLAND Baxp. Lakeland sund is charncterized by 4 to 6 inches of
4 gray sand underlain by yellow sand, which pusses into sandy elay beds
wsually within 8 feet. of the surface. Phis soil is exeeptionally well
drained and is subject to excessive lenching because of its low content
of clay und organic matter, The Lakelund series is one of the major soil
types in Florids and is the one most extensively planted to citrys,

LaxgLanp Five Saxp.-Lakeland fne sand, otherwise similar io
Lakeland sand, is more than half fine plus very fine sund.  This soil is
usually vonsidered u little more productive thag the Lakeland sand,

Biaxrox Fing Saxn. -Blaoton fine sand is closely related Lo the
lLekeland fine sand, differing [rom it mainly in the subsoil, which is
shightly mottled pale-yelfow to yellowish-gray fine sand underlain at 5
feet or Jower by sandy cluy beds.  This soil it not su exvessively droined
25 the Lakeland fine sund.

5 Informution on suil types waw furnished in Mutthow Urosdof, sei Leehinolopisg,
Bureau of Plant Industry, Soils, nnd Agrieultural Kngineering,




TasLE 1.—Location and descriplion. of study plotsin Florida commercial plantings of Temple orange, and dales of study of each plol

1
Kind of rootstock Age Lof : ! - T ; Season or
and plot number trees Location Distriet Soil type * | sensons of study
Years i
Rough lemon: ! 7
1o e e 25 | Winter Haven . . i Ridge. ... | Blanton fine sand ... . 1943-44 to 1046-47.
S B 316 | Windermere. ... . . Central . Lakeland fine sand.. .., Do.
R AU 21 | Twke Wales. ... .! Ridge. ... - .. Lakeland sand . . R Do.
F 21 do .. - -l ﬁ . lden Do.
S SR 241 . do... . . o doo L Lakeland fine sand. ... i 1946-47.
Bt 320} Alturas_.... o de A TLakeland sand”. .. . Do.
T e e 5 | Winter Haven_... .- odo... . eados e Do.
< J P 26 | Lake Alfred. ... 1 ...do. . o . oo.do I Do.
Sour-orange ‘
L S S 9292 | Minorville. ... .. -} Central..__. | Orlando fine sand ... ... .. 1943-44 to 1946-47.
10 ..o vl e 13 | Windermere.. ... do.... .- Lakeland fine sand ... .. i Do.
8 316§ Merritt Island. ... . East const ... .. . do. .. B Do.
12, e 10 | Orlovista_... . ....| Central._ : oodo.. | 1943-44 to 1945-46,
18, . e e 8 | Lake Wales.. _ .| Ridge.... ... .. :| Blanton fine sfmd 1194445 to 1946-47,
4. .. .. il 390 | Winter Haven. ..~ .l do. .0 o | Lakeland sand. . | 1943-44 to 1945-46.
¥ TR RSP 20 | Dundee_._ - .. g doo.. - A O ' 1944-45 and 1046-47,
16, . - o Tl 11 { Vero Beach._ . .. .. East eonst ... | Manatee fine smldy loam., . 1946-47.
17. S - 16 | -Florence Villa.. .. ! Rxdge, Lo 1 Lakeland sand_ .. ... .. Do.
18 .. " iiaas I 13 | Dundee. ... . . * doa. o ooo.do.-. . AU Do.
Cleopatra :
19.. . B 19 | Merritt 1sland ... . .} Enst const ... | St. Johng fine sand_ . .- 1043-44 to 194647,
Q0. e e i = 13| Windermere. . .. ! Central. ... lakeland finesand.. ... . Do.
Sweet orange: 21, .....- 13 {....do.. . j O oo b doLl s ey Do.

1 As of 1943.
2 Lakeland sand and Lakeland fine sand were formerly called Norfolk.
$ Approximate.
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Orvanpo Fine Sanp.~—Orlando fine sand has = dark-gray surface soil
® 10 to 15 inches thick grading into a gray fine sand, which generslly
' grades into a light-gray to yellowish-gray fine sand.

Manaree Fine Sanpy Loam.—Under natural conditions, Manatee
fine sandy loam is very poorly drained. The surface 10 to 12 inches is a
black loam underlain by 12 to 15 inches of & motiled-gray fine sandy clay,
which rests on a hard marl. This soil was formerly included in the
Parkwood series.

81. Jonns Fine Sanp—8t. Johns fine sand is associated with the Leon
fine sand, from which 1t differs mainly in having a black surface soil 6 or
more inches thick. A grayish-white subsurface and an organic hardpan
layer are present as in the Leon soil.

‘The great variation in the soil types represcnted by the study plots
made it impractical to attempt to determine what direct influence soil
type may have on the quality of the Temple orange.

Afl the groves sampled were in pood physical condition and received
normal eultural, ferfilizer, and spray treatments. The trees showed no
evidence of deficiency disorders and had been producing craps of average
size. Icach plot had 15 to 20 trees.

Samples consisting of 100 or more fruits euch were picked on esch piot
at intervals of about 4 weeks from the beginning of October, when the
fruit wag very immature, until April, when the fruit was postmature.
(“are was taken fo pick fruits from the regular bloom only: otherwise,
fruits were selected at random. Iminediately after being picked the
samples were taken to the laboratory at Orlando, Fla., and placed in
storage at 36° F.  They wore tested as promptly thereafter as was feasible.

@ The sampling continued through the four seasons 1943 44 to 194647,
a period within which considerable variation oceurred in weather condi-
tions, particularly rainfall,

Taste TesTING

Palatability ratings were given by a panel of about 40 taste testers.
of whom a majority were staff members of the Bureau ol Plant Industry,
Soils, and Agriculiural Engineering and the Bureau of Bntomology and
Plant. Quarantine stattoned af Orlando, Fla. This panel of taste judges
likewise rated tangerines (6}, but. not on days when they rated oranges.

All frait samples were rated according to the arbitrary standard seale
on the seore card reproduced below.

SCORE CARD FOR TESTING TASTE OR FLAVOR 0F TEMPLES

Numetices)

Arbitrary - . riutitg tange Tudividual
stundnrd Pagte or Aavor of fruil corresponding numerieyl
to deseription rating
Very avid Very aeid, raw, immature flavor 20-139 .
Aaid Arid with abezonee of row, tmmature A~} -
favor,
Tari Too turt. ior ronstimer approval GG-OR
Pleasantly {art Mininmum sage of ecrepipbility 1o T-T9
fonRguUmer.
Pleasantly tart Pleasan{ blend of sugars and aeid, with 80--100
to sweet. very good texture and flavor.

Ineipid or aged Very sweel, walery, lacking in favor,
. low in acidity.
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In each test, 50 to 100 oranges were used. The fruits were halved
crosswise, and from each half 2 wedge-shaped pieces were cut for testing,
Each judge was instructed to taste several pieces of frait from a lot before
rating the lot. Judges did not discuss their ratings with each other.
Each judge individually appraised each lot of fruit and gave it & numerical
rating, and the ratings of all judges were averaged for each lot. Tasters
were not restricted {n any numerical range in rating insipid or sged
fruit.

CHEMICAL ANALYSES

Trom each fruit sample, 25 froits were used for chemical analysis.
Determinations for vario s chemical constituents were made on individual
fruits or composite juice samples. Juice to be tested was extracted with
a pressure extractor (7) and then strained through cheesecloth in order
to remove the seads and pulp.  For 10 plnts, chemical analyses continued
through the four seasons 104344 to 1946-47.  About, 1,500 individual
fruits and composite juice samples were analyzed,

(themical analyses included determinations of total avid {(as citrie),
total solids (principally sugars), aseorbic acid (vitamin (), active acidity
(pH), and total ash. Official methods (7, 2) were followed. Hydrogen-
ion concentrations were determined and averaged for individual samples
and the results converted to pH,

EvaLvaTting Paysical CHARACTEHRS

Considerable aftention wus miven to evalualing physical characters,
in order to determine as vlosely as possible how these are correlated with
chemical characters and palatability.  Periodie determinations were made
of the weight and diameter of fruit, color and thickness of rind, color and
condition of flesh, and volume of juice.

Color of rind was determined with referenee to the color standards
shown in plate 1. A numerical value was assigned to each of the color
standards, the colors of individual fruits were rated on fhis basis, and
fypical color for a 25-fruit lot was determined by averaging.

The eolor nf the Hesh of each individual fruit was determioed by
matehing the halves with standard eolor charts (8) and was classified
arcording to the nearest of the three standard colors orange yellow,
yellow orange, and orange and then given a numerical value that had
been assigned to this color,  Typiral color for a sample lot was determined
by averaging.

The flesh condition of ezeh sumple was classified on the basis of the
percentage of friits coming under each of these four deseriptions: 1}
Ricey-textured. Flosh rirelike in appearance, vesicles containing only
small quantililes of juice. (2} Coarse-textured. Vesicle cell walls thick
and conspicuous, vesicles not distended with juice.  (3) Good-textured.
Vesicle cell walls thin and inconspicuous, vesicles fully distended with
juice.  (4) Pry fcharacteristic of overripe fruit). Some vesicles dried
out in appearance, flesh a faded whifish yellow.

Sruoy orF Faozey Frutr

After a severe freeze that lonk place in Tlorids the weck of February
6, 1947, comparative tests wore made on frozen and unfrozen Temple
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iieed States Department of Agricullure standards for deicemining the color of
Tremple orange rind,




BEABONAL CHANGES IN FLORIDA TEMPLE ORANGES T

oranges to determine how the freese had aHected the fruit (4). The
oranges were obtained from plots that had been sampled regularty through
the season, in five coramercial groves. Studies of the physical and ehem-
ical condition of the fruit were made about 1 month and also about 2
months after the freeze. The fruits in each sample were classified as
unfrozen or frozen on the basis of eareful observation of the juice sacs of
the stem end and of the center cut, according to usual inspection methods.

RESULTS

Vaulues obtained by averaging original data lor the plots studied are
presented in tables 2-5 and 8 and in figures. By this method of computa-
tion, values representing 4-yoear averages are weighled according to the
number of plots observed per year. Data for individual plots are pre-
sented as an appendix; in tables 12-32, Comparisoas among kinds of
rootstock on the basis of the study data are offered with the reminder
thai the data on sweet orange and Cleopatra tangerine are inadequate.

PAaLaTaniLIry

Palatahility increased rather rapidly from October to January (table
2, fig. 1), I usually decreased slightly in fruit that remaired on the
trecs bevond February. In Oectober the Truits reccived palatabiliiy
ratings averaging, according lo kind of rootstock, from 32 (o 36, In
December practicaliy all the fruit, on all Tour rootstocks, met the mini-
mum standard of acceptability; average ratings for that month, by
roolstock, ranged between 77 and 81. Prime qualily was reached in
Fabruary, the average ratings in that month ranging beiween 93 and
6.  For the fruif picked in April, the average taste scores ranged between
8% and 91, uring the stages of maturing and ripening that led to prime
enndition, increase in palatabilily was assoclated with increases in
fotal solids, the solids-acid ratio, and vohrme of juire, and with derrease
in total acids fiable 3, fig. 1}, As the fruit berame overripe, decrease
in palatability was associated with inerease in total solids beyonil about
12.5 pereent and with increase in the solids-acid ratin,

According™to the palatability ratings the quality of the fruit was
slightly influenced by the kind of rootstock on which the trees were
grown. In this respeet the kinds of rootsiock sanked in this order:
Cleopatra, sweet vrange, sour arange, rough lenon.

(HEMIGCAL JveTors
TOTAL SOLUIS AN TOTAL ACID

Percentage of lotal solids (principally sugars} by weight increased
mradually during the various stages of maturing and ripening (lable 3,
fig. 13. In October, when the fruils were immature, average total solids
content arcording to kind of rootstock ranged hotween 8.2 and 8.91
percent.  In December, when average palatability for every kind of
rootstovk met the minimum standard of aceeptability, the solids ranged
between 10.31 and 11.04 pereenl. Jn February, when pritne cating
quality was reached, Lthey ranged between 12.00 and 12.59 percent.  After
this time the solids pereentuge continued 1o inerease, and in the (overripe)
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TABLE 2.—Seasonal changes in average palatability rating of Temple oranges
in each of the crop years 1943-44 to 1946-47, by kind of rootstock

Palatability rating ! of fruit harvested at indiculed period
Kiund of rootstock |
end crop year |

i .l i
:Oct. 1-5 " Nov, 1-5 Dec. 'l—:}l: Jan. l-—El Feb. L-5:Mar. -5 Apr. 1-5

|
! ! ! | ' !
. ! ! | _ !
|

Rough lemon: i
104344, ..} 28 ; a3 S M 03 RR &0
1944456 ... 3 32 53 = 89 ., G4 40 84
1945-46.. ... 34 60 - i | g9 ! a6 . a1 89
1946-47. . _ ' 3 64 ! 89 : o1, n2

Sour orange: ’ ) :
194344 . 28 . a3 l uz2 07 95 a1
194d-d5_. .. - a2 53 31 a0 o 90 5
194546__ a5 . Ml : 80 . 95 89 349
194G47_ . B2 o7 a2 04 - 04

Cleopatra: ' ; !
104344, 24 55 . 3 04 a7 Ui ¢
1944-45_ 10 57 78 us a6 H2
1945-406__ . K1 62 ) uy 5 ui
194647 30 B2 P2 I uG I

Sweet prange:
194344 . . 20 o 44 i 0
1944-45. . . 43 60 . 93 - 95 92
194546 . 36 ah . &8 - 93 00 |
1046 47, . k) G : o4 05 Wh -

' Average of ralings given by sl 40 taslers wring the seore card abiown on pe 3.

fruit picked in April it ranged between 13.03 and 14.26. Fruits grown on
('leopatra and sour orange stocks contained greater pereeniages of total
solids than the others.

Weight of lotal solids per orunge inercased very rapidly from October
to Janumary (fig. 2). After February it leveled off. The fruits on Cleo-
patra rootstock averaged highest in total solids, and lhose on sweet
orange averaged lowest.  The variation n weight of total solids aceording
to kind of rootstock was more pronounced in ripe than in unripe frait.

A gradual downward frend in percentage of acid by weight churacterized
{he oranges as they ripened (table 3, fig. 13.  Total acid according to kind
of rootstock wveraged between 2.15 and 2.39 percent in October, between
1.25 and 1.38 percent in December, between 0.85 and 1.00 percent in
February, and between 0.77 and 0.90 percent in April. The fact that
overripe oranges contained moderately high percentages of lotal neid
explains their retention of high nalatability, Total scidity was greater
in friit grown on sour orange roolstoek than in other fruit.

Weight of total acid per orange tended in general to decrease regularly
from October to April (fg. 2). It was significonily greater in f{ruit
ZrOWT: On sour orange rootstock.

The ratio of weight of solids to weight of acid, according fo kind of
rootstock, ranged between 3.68 {0 1 and 3.86 1o 1 October, hetween
7.0] to 1 and 8.83 to 1 in December, and heiween 12.59 to 1 and 14.55 to 1
in February (table 3, fig. 1). In fruit picked in April il rose as high as
13.52 to 1. Ii averaged highest in the fruit grown on (‘leopatra root-
stock and lowest in that grown on sour oratge,
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1 1 | | i i
TOTAL SOLIDS

PERGENT

——— RQUGH LEMON
———=— SGUR ORANGE
~Cr—O— GLEOPATRA
—e—=8— SWEET ORANGE

PERGENT

70 P ——

\MINI MUM STANDARD
8] OF ACCEPTABILITY

50

NUMERIGAL RATING

532

30 !

OCT. A . JAN, Eg. MAR. &PR.

-5 5 1=-5 1=
FICKING PERIOD

Fraugre |, --Pulutability (for seale, see p. 5}, perceninges of solids amd seid by weight,
[ ] and solids-avid \'.'m[i,r(ht rutio of Temple orunges at diflerent picking periods, necording
to kind of rootatock. (Averages of all data,)
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Tanry 3.~ Palatability ratings and chenical composition of Temple oranges harvestsd al critical times, by kind of rootstock
(Figures represent averages for all data)

Palntability Volume of juice Total solids ‘ Total acid Solids-acid ratio
rating ! per {rait

Kiﬂd Df YOON‘(OQ)( -h 7 - S el Yt SR et S .

Oct. | Dec. | Féb. .1 Oct, | Dee. | Feb. | Apr.| Oect, Dec. Feb. Apr. Oct. Dee. Feb. Dec, Feb.

1-511-5| 1-5 1-5 § 16 | 1-5 1-5 1-5 1-5 1-5 1-5 1--5 1-5 1-6 1-56

. - [OFNI SR,

; ML | M| Ml.] Pet. Pet. Pet.
Rough lemon. .. = 93 142 | 161 | 152 . 10 .00 | 13.03 2.20 1.25 . . 8.25 | 13.48
Bour orange.. ... ... 96 133 ] 165 | 147 . . . 13.80 | 2.39 . . 7.91 ] 12,59
Cleopatra. ......... 98 138 | 164 | 148 . . 14.26 2.35 . . . . 8.83
Sweet orange. ... ... 94 € 134 | 354 | 138 8 . . 13.61 2.15 . . 8.23

Y Average of ratings given by about 40 tasters using the score ¢ard shown on p. 5,
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} I ! 1
TOTAL SOLIDS

ROUGH LEMON

SOUR ORANGE
Ome—0- CLEOPATRA
o——a- SWEET QRANGE

"~ TOTAL ACID

f ] |
] f ]
— ASCORBIC AGID

MILLIGRAMS

NOV. DEC. JAN, FEB. . APR,
-5 =5 -5 -5 =5
PIGKING PERICD

Ficure 2.—Weights of total solids, total aeid, and aseorbic neid

oranges nt different picking periods, nccording to kind of rootstack, f Averages
®

per fruit in Temple
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ASCORBIC ACID

The Temple orange proved to be ouislanding as a source of aseorbie
acid {vitamin ). The concentration of this valuable vilamin in ils
juice remuined consistently high throughout the 6-month period October—
March (table 4, fig. 3). In earlier studies the voncentration of ascorbic

Tanis 4 —S8easonal changes i qrerage ascorbic acid conceniralion of
Temple oranges in each of the crop years 1943-44 lo 1946 -47, by kind of
roolsiock

Asearhic acid per milliliter of juice of fruit
Kind of roctstark harvested at indieated perind
andd erop year

.: | :
il 1-5 ;Nov‘ 1-5- Dee. 1-51 Jan. 1-5 el -5 Mur, 1-5! Apr, 1-5

Rough lemon: o Mg iy, Mg, . Mg My, Ay
1943-44.__ 052 | 8.55 - i} . 0.56 3.55 . 054 . .50
i944-45_ s 54 54 83 A4 A48 A4
1945-46_ . Bl 52 . B A2 A2 .52
1$46-27 . : . A A8 50 . .50 4G A

Hour orange: ' '

1943-24 ., & 55 54 5 62 51 .52
1944-45. 55 560 55 56 .53 53 53
1045-46. . A A4 56 At 53 52 .54
946-47 . 49 . B0 5L 53 .5l 52 53

Cleopntra: ) . ! ; :
1094344, . | . B0 52 B3 .50 . ) il
i944-45 .. . A3 h2 A1 B 48 47
i945-46_ . SLi 52 B2 Al 49 49 53
1946-47 . . AT 44 A i A8 A8

Hweel orange: : ) -

108343 . 46 48 . 48 a9 50 48 47
1494445, . A4Y - A4 AT AT AT A8 A4
194546 L 50 S ¥ .54 B2 .
F4G-47 . A A7 46 A48 A6 . A4 49

acid had been found (o decrease gradually during the ripening period in
sweet orange {7), grapelrmit {5}, and tangerine (§).

Weight of ascorbic acid per milliliter of juice varied slightly according
to kind of rootstock {fig. 3). It was greatest in Nuit grown on sour
orange stock. In this respect the fruit grown on rough lemon ranked
second and that grown on Clegpatra ranked third. Varation among
groves in ascorbic acid content of juice was small.

Weight of ascorbie acid per fruit inereased rapidly {rom October until
January or later {Hg. 2), as voluine of juice increased (fig. 4). Toward
the end of the season it decreased, as volume of juice decreased. In
weight of ascorbie acid the fruit grown on rough lemon stock ranked fivst,
that grewn on sour orange second, and that grown on Cleopatra third
{fig. 2).

AUTIVE ACIDEFY

Active acidily, the messure of which is the pI value, pradusily de-
creased as the fruit ripened (fig. 3).  The pH value of the juice according




e
~

] i J i
L ASCORBIC ACID

o

i

MILLIGRAMS PER
MILLILITER

a
i

b
13
o

ROUGH LEMON
————— SQUR ORANGE
-O0—0- CLEQPATRA
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NOw, DEC. JAN.
-5 i-5 1-3
PIGCKING PERICD
iGURE 3. —~Pereentage of total ash, uetive acidity, and weight of aseorbie acid per
milliliter of juire in Temple oranges al different picking perfods, aceording to
kind of rootstock.  (Averages of wll daia, )

15
wH

lo kind of roofstock ranged between 2.87 and 2.94 for fruits picked in
October. For fruits picked in April it ranged between 3.68 and 3.75,
sighifying considerably reduced acidity.

The pH values of the juice varied among groves only very slighily.
They were highest for fruit grown on rough lemon anrd lowest for fruil.
grown on sweel grange roolstock (fig. 3).

TOTATL ASH

‘Lhe ash eontent of the fruit, composed largely of mineral sults, gen-
erally increased a little as the fruit ripened and was usually slightiy
higher in overripe than in ripe fruit (fig. 3). The differences were not
pronounced, and the trends were not slways consistent., Percentage of
ash was slightly higher in oranges grown on rough lemon rootstock than
in the others,

Puvsicat Factons

VOLUME AND WEIGHT OF JUICE

Volume of juice incressed rapidly until the fruit reached prime con-
dition and deereased in fruit that was overripe (table 3, fur 4).  Milliliters
of juice per fruit according to kind of rootstock ranged belween 87 and 92
in October, between 154 and 164 in February, and between 136 urd 152
in April.  Fruits grown oun rough lemon and Cleoputra rontstocks aver-
aged higher in juiciness than the others,
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] [ I I

RIND COLOR

COLOR DESIGNATION

RUUGH LEMON

SOUR CRANGE
0=~ GLEOPATRA
-——e- SWEET ORANGE

l !

DEC. JAN, FEB.
-5 1~5 =5
PICKING PERIOD

Ficuriz §.—Continued on opp.yite page.

Littie seasoual change was found in weight of juice per fruit when this
was computed as a percentage of weight of fruit (fig. 4) or in volume of
juice per 100 grams of {ruit. During the ¢-month period between
early October and early April these values ranged, on an average, be-
tween 57 and 63 percent and between 55 and 60 miililiters per 100 grams,
respectively.

WEIGHT AND S[ZE OF FRUIT

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

Average diameter of fruit increased 2s the fruit matured and ripened
(table 6). On the two plots where diameters were measured, the fruits
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i | ] !

| JUICE PER FRUIT
by volume

MILLILITERS

ROL'GH LEMON

‘SOUR ORARGE
~0—-~0O~ CLEQPATRA
~&——=8- SWEET ORANGE

JUICE PER FRUIT
by weight

PERCENT

30
0CT. s DEC. Jan, FEB. MAR, AR,
=5 () t=5 [ -5 -8
PICKING PERIOD

Figure 4.—Weight of julee as n percenisge of weight of fruit, volume of juice per
fruil, weight per fruit, and color of rind (as rated sccording to the atandatds shown
in pl. 1) of Temple orunges nt different picking periods, areording 1o kind of root-
stork,  (Averages of all data)

produced on rough lemon rootstock grew larger ir diamcter than those
produced on sour orange; diameter averzges in October and February
were 69 2nd 82 millimeters for the fruit produced on rough lemon, 65
and 78 millimeters for the fruit produced on sour orange,

COLOR AND THICKNESS OF RIND

Rind color 25 determined by matching the fruit with the standards
shown in plate I was fairly uniform for the fruits in each sample. The
results oblnined in determining rind color for each of the 25 fruits in
cach sample used for chemical unalysis and aversging are shown in
figure 4.

Natural degrecning, associated with the ripening of the fruit, progressed
very rapidly during the 3 months November to January (fig. 4), After
this time there was usually a gradual increase in brightness of rind color
until carly March; later, the rind eolor tended to fade shghtly. Fruits
grown on sweet orange were a little brighter than the others.

Thickness of rind, on the two plots where it was messured, remained
practically unchanged throughout the various stages of growth and
ripening, averaging about 3 millimeters (table 7).




16 TECHNICAL BULLETIN 1072, U. §. DEPT. OF AGHICULTURE
TaBLE 5.—Seasonal changes n average weight of Temple orenges in vach
of the crop years 19.48-44 lo 124647, by kind of rootstock

| —— . -

Kind of rootstock j___

Average weight of fruit, harvested at indieated period

and crop year : i : [
:(J('.t. -3 ti\'ov. I-—é!l)(-(u 1-5!Jun. 1-5 |Feb. Egplar. 1-5lApr. 1-5
S R (PSSO N IS PUN—
Rough lemon: I {frams I Grams  Grams f (rranis | (Frams l Grams | (Frams
1948 ‘ 143 I 185 1 221 ¢ 234 25 270 277
L9443 : 163 1 214 221 254 289 | 272 247
(54546 __ } 167 ¢ 202 242 247 | 254 261 H 271
o BT ] 2161 24| 271 a3 w208
DOUT OTHITEE S ! ! v
194344 . X (¥ i 170 1 2000 235 257 L 244 245
104445, . 153 . 1498 | 27! 238 244 234 244
104516 . : 154 l 190 '} 2241 215 246 | 249 241
@l 194647 ' 1G9 216 \ 260 276 hiin I 204 20
legpatra: ' ; . :
104341, [BI 176 202 230 248 . 255 244
1944--15. . 136 | 200 | 228 241 258 257 241
1945- 46 i 157 ; 204 ! 240 258 0 255 } 247 247
1946 47 | w227 o266 304 12 | 240 264
Sweet orunge: : | !
U3 44 | t23 i 157 @ 1086 226 227 | 217 233
1944 45 : i 197 ¢ 215 251 255 248 224
194544 ' 167 | 180 - =080 217 224, 23
1946-17 181, 235 l 289 I RGN 328 . 426 1 2R2
: { : ; ! . }

TavLe G.--Scasonal changes in average diemeter of Temple oranges on
roughliemeon and rour orange rootstocks in each of the crap years 1943 -44
fo 1945 46

Average dinmeter 1 of Truit harvesied ot indiealnd period
kind of rootstoek -
and ¢rop year

Ocl. 18 Nov. 1 Sbxee, {4 Jun. | 5 Feb. 1-5:Maz. i SApr. 1-5

|

P00 S | ; -
Rough lemon: Min. Mo Mmoo Mwm. | Mm. M

19434} . 47 ¢ 72 g - 78 BlL!'.. ... .

194415 . ‘ [\ TG 81 81 - 83 82 rEl

19453-46 . 70 76 80 82 83 - 85 | 83
Sour orange:

1943-44 . 66 68 72 74 77 70 77

1L -5 62 [k} 77 77 S8t 78 78

191546 . 6 72 i7 bl 76 T 76

T haely figute repeesants & omein of 23 wansurements for 1 sendnn oo 4 plot.

COLOR AND CONDITION O FLESH

The. flesh color of reey immature fruit was usually orenge yellow; thai
of eoarse-textured immature fruit, yeliow orange; and that of mature,
rood-lextured fruit, orange. The flesh color was usually orange vellow
to yellow orange from {October through December and orange from
Japuary (hroughoutl the remuinder of the harvesting season,  In ripe
fruit the_Aesh rolor did not differ significantly smong lofs.
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TanLE 7.—8easonal changes in average thickness of rind of Temple sranges
on rough lemon and sowr orange roolsiocks in each of the crop vyears
1894844 lo 1945-48

. Average rind thickoess 1ol fruit hurvested ai indieated period
Kind of rootatock:
und erop year i ' ; :
iOet. 1-5 Nov. 1-5Dec. 1-5; Jan. 1-5 Feb. 1-5-Mar. 1-5 Apr, 1-5
H ] £ :

I .

Rough lemon: . M. - Mw | Mwm. ' Mwm . Mm. . Mm. - Ma
194344, . 3 30 i 3 R .
194445 . . _ 3 4 3 4 4 3 3
19456 . 3 3 3 4 3 4 )

Sour orange: _

194344 . 3 3 4 3 4 4 3
104445 _ . 3 a 4 3 4 3 h
1945-4G_. .. 3. g 3 3 3 2 3

+ . . '

PEarh Sgurs represents o mean of 25 measurementy for | season an 1 plat,

Orunges picked in October were usually ricey, those picked in November
voarse-textured, and those picked in December or later good-textured
(table 8). Drying out of the flesh was not u serious factor, although
some dried fruits were found in samples picked late in the season.

Tasue 8. - Seesonal changes in average condition of the flesh of Temply
orenges tn cach of the crop years 1943-44 to 194647, by kind of rooistock

‘ Average vondition of flesh of fruit harvested st indicated period
Kind of rootsiock |

und crop vewr « ;
“Oct. 1-6 [Nov, 1-5{Dee. 1-6{Jan. 1-5 [Feh. 1-5/Mar. 1—5{Am. -5
-—— . e i e — . —amfeaea o, ] —— e o rwwm s ——
ough lemon: : i ; X
14344 . [ Rirey . L?om'so.E Good. .| Uood. ! Gaod. .| Geod..! Good.
Wi-4d . 1 dooj L idol i Lode |l dood  delt . de. ) Do.
1945-46. .. .| Coarse.} Good._l .. do.{.  .do..| do..|  .do.!l  Da.
194647 A4 Rivey . | Coarse.} Conrse.].. do.. do.{ . do | I}n,
Bour orange: i
W34 L) . do. . du | Good. . de . Ao do.| .
194445 _ 3 __do..i. . do. ddo U Ldal L de .| .. .do.. Do,
104546 . ) Conrwe | Good. 1. do._| .. do 1 . .do..} ... do.. Da,
146-47. .. ] Rieey | Cowrse ! da_.t . do .. _do. .|.. _do De.
Cleoputra:
19434 . . do..j.. .do.. o] Ldo_.{.. du..l.. .do.. Do,
194445 a--octoo o Lodel Lo ldoll]. oo do. ... . _do..|..__dao.. Da,
L9454 Coarse.|l . do.. o . densf. . do. L oo, Do.
1946 -47 t Ricey da. ..do . do i .do do . Da,
Hweet orange: i
194%-44_ 1 do . do .. do. do do.. do . Da.
104415 _ j Comtse.f. . do. | do.) . do . do. 1., _do Do,
194546, S do.t Good, i L .do . do .} - do do. .
194647 4. do I Unurse,i_ (oarse ! du. do . do._}| Good.




18 PECHNICAL BULLETIN 1072, U. & DEPT. OF AGRICTILTURE
Puyvsicar anp (uEMiCAL FACTORS 1 RELATION 1D PALATABILITY

Sinclair and Bartholomew {10) called attention to the fact that scluble
constituents of orange juice other than sugars and aecids have an im-
portant mAuence on taste sensations. They pointed out that acids of
¢itrus juices are stable; and that the occurrence of off-flavors in either
netural or processed orange juice is in no small measure due to oxidation
and decomposition of substances in the relatively small fraction of the
soluble constituents that is neither acid nor sugar,

Results presented in this bulletin show that the seasonal trends of
palatability as determined by taste tests corresponded with these of
rind eclor, weight of fruit, color and texture of flesh, volume of juice,
total solids, and ratio of solids to seid, These factors improved or
inereased in the ripening fruit. In very ripe fruit there was a slight
deterioration of flavor, accompanied by a shght decrease in weight of
fruit and in volume of juice and & [ading of the bright-orange rind color.

Data on solids content and acid content of representative lots of fruit
that did and did not receive ratings of 70 or more in taste lests were
plotted in nomograph form.  The resulting chart (8. 5) ilHustrates the
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Fwsene S.—Nomopgraph illustrating the relution of eonsumer approvai or disupproval
to Lotal solids and totnl reid in represcntative samples of Temple oranges. The
lines that are entirely abowve the henvy bur represent fiuit that met comsumer
approval according 10 luste tests. Those that cross the heavy bur or are below
it at all points represent frait that did nol meet congumner upproval. 4, Plensantly
tart to sweet fruil scoring 94 to U8; B, plensently tarl fruil seoring 70 to 78; C, lurt
f):‘uit i;:jering 62 1o G, ), peid fruil {seoring 53 to 67y B, very ncid fruit {scoring
249 1o 39,

percentages of solids that are present, and the percentages of ueid that
are sssociated with them, in acceplable fruit, highly wceeptable fruit,
and fruit that is unaceeplable in various degrees.

The material availebie for use in plotting the nomograph included the
results of 406 taste tests, in 265 o which the fruit samples scored 70



http:nomogn1.ph
http:nomof!,rn.ph
http:plott.pd

SEABONAL CHANGES IN FLORIDA TEMPLE ORANGES 19

or above. In the anceptable lots of fruit, the total solids content ranged
between 9.37 and 1540 percent and the total acidity between 0.8% and
1.82 percent. In a great majority of these lots the total solids ranged
from 10 to 14 percent and the total acid from 0.70 to 1.40 percent. In
order to make the nomograph a more treliable standard, borderline cases
were excluded from the material used in preparing it. This was done by
setting the minimum acceptable content of total solids at 10 percent and
the maximum acceptable content of total secid at 1.40 percent. In order
to be within the “acceptable’ aren of the nomograph, fruit that contained
10 percent total solids could not contain more than 1.97 percent total
acid and fruit that contained 10.80 percent total solids could not contain
wore than 1.40 percent total acid. Under these conditions, the solids-
acid ratios are at least 7.87 Lo 1 and 7.71 to 1, respestively,

Data on the 243 acceptable samples that were used in constructing
the nomograph are given in table 9, and data on the 22 neceptable sanples
that were exclud ! are given in tuble 10. Reven samples were excluded

YasvLe 9.-~Compositivn of 248 swnples of Templr oranges that came within
the ‘'acceptable” area of figure & by scoring 70 or above in taste tesis and
conlaining af ivast 10 percent solids and not mere than 1.40 percent acid

I
Tolal solids
{(parcent}

¥
Total geid : Padetability mbing | Sumples

. Numher
T2 ke Yt 40

1
.02 40 1047 L. ’
G lo U8, . I 56

116040 1188, | (..
12,00 to 1297 . __.
13.07 to 13,94,
1400 to 1487 ._ .
15.08 to 15.40 - .-

Bl to 7. . gt
33
20

85 to 47.

conoos
1T =] O
FONZAR

20, . Tl e0to06.. | i
L B8tous. . | ! 3

because the total solids content was slightly below 10 percent, and 15
samples because the total acid slightly exceeded |40 percent., (ne
unacceptable sample, scoring 69 to taste, proved to be 4 borderline case;
it contained 10.05 percent total solids and 1.25 percent total acid,

In work of this nature borderline cases are to be expected, becuuse
of the qualitative method of scoring.

Tasre 10.—Compesition of 22 samples of Temple vranges thai scoved 70
or above in taste tests bul were excluded from Jigure § because they contarned
less than 10 percent solids or more than 1 40 pereent acid

Total solids Total aeid ! Pulatability rating | Suraples

{percent)

e e —— “I_, Y B —. -

Fercent ; Number
037 to 8,90, .. . T2 l0__ .
19.27 to 2382, . o D20 0 o 79 .
i1l to 1l 4R .. . S, 75, . T3 to 85,
1208 to 12,78, . _. . i
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The nomograph strongly confirms conswner demand for fruit that is
ripe and hence swest.

Considerable improvement in Florida's maturity standards (or oranges
was brought about by the adoption of the State’s 1948 (itrus Code (3).
Under the former maturity iaw the required ratio of total solids to total
acid was 7.5 to 1 if Lotal solids content was below 10 percent, and for
the range of solids from 10.1 fo 10.9 percent the required ratio was
graduated to a minimum of 7 to 1. Since 1949 the minimura for total
solids is @ percent, the minimuin ratio of solids to acid is 9 to 1, and for
the range of solids from 9.1 1o 10.5 percent the reguired ratio is graduated
to a minimum of 7.5 to 1.

Many shippers are of the -nunion that the present maturity require-
ments permil the shipment . - Temple oranges that sre too tart to have
consumer appeal. A carelul review of the data in table ¢ has led Lo the
following suggeslions: [irst, fruit would be picked later and would be
sweeter if the standards were changed (o 1¢ percent solids and an 8-to-1
solids-acid vatio. This standard would have resulted in o delay in the
picking of about 12 percent of the sumples examined in this study. Of
the 12 percent, three-fourths were picked in the month of December
and the others were picked in Jopuwry. Second, {ruit would be picked
later and would be of higher quality if the standards were changed Lo 11
percent solids and a 9-lo-1 solids-aeid ratio.  This change in standards
would have resulted in & delay in the picking of 23 percent of the samples,
Of the 23 percent, two-thirds were picked in the maonth of December
and the others in January.

Ispruesce or Kiso or Roorsrocs ox Fror Quanimy

Shight Lo moderate differences in such factors as juiciness, lotul solids,
and solids-aeid ralio were associated with differences in kind of rootstock
{table 8, figs. 1 4). Taste ratings and chemical analyscs incicated that
(eopatra ranked first among the four kinds of rootstock in quality of
oranges produced, sweet orange sccond, sour orange thirvd, and rough
temon fourth. Volume of juice averaged high in the fruits grown on
rough lemon stock, but concentration of total solids was lowest in these
fruits., Lor mature trees, the variation io fruil quality according fo
rootstock was less than for young Lrees.

Yeanrty Vawatios v Povsican asn CHEMicAL Facrors

Variations oceurred from year to yesr in physical characters and
chemical vonstituents of the fruit, Some of these variations are shown
in (ables 4-8 and in figures G-11.

Degreening took place sotnewhat later und the mature rind color was
jess bright in 1946-47 than in the three other crop years (fig. 6).

Diamcter of fruil (on the two plots the fruil from which was measured)
was preater in the years 1944 45 and 1945 46 than in 1943-44 {table 6}.

Cendition of flesh varied only slightly from yeur to year (table 8),
There wus some evidence thal the fruit matured later in 194647 than in
the other years,

Volume of juice per fruit varied considerably from year to year (fig. 7).
I was comparatively low in 3 44 nnd high in 1946 47,
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F16URE B~ Yearly varintions in average color of the rind of Temple oranges (ns rated

according 1o the stundards shown jn pl. 1) at different picking periods, 1943- 44 1o
1946-47: A, On rough lomen rootatork: A, an sour oruuge rootstoek,
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Yigere T.—Yearly variations in averuge velume of juice per fruit of Temple oranges
at different picking periods, 1943-44 to 1946 47: A4, Un rough fempn rootstock;
B, on sour orange roolstock.
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Total solids content varied from year to year, not slways consistently
® (fg. 8). In gemeral, it was greatest in 194647 and least in 1945-48.
; In 194445 it was fairly high during the early ctages of fruit development
but was lower in the ripe fruit, especially on rough lemon rootstoek,
than in the other years.

Moderate yearly differences were observed in the total acid content
of immature fruits (fig. 9) but not in that of ripe fruits. Total acidity
was highest jn 1943—44 and lowest in 1945 46 and 1046-47.

The solids-acid ratios {fig. 10} were fairly uniferm during the first
three crop years. From Oclober 1o February of 194647 they were
higher, total solids being greater and total acid less than usual ai thai

time.

Active acidity was bigher in the 1043-44 season than in the slhers
(fig. 13).

O L O A A O

1% — —

TOTAL SOLIDS (PERCENT)

8 | B i

) N Y S S SO W DU S N N

QcT. NGV, DEC, JAN, FEB. MAR. AFR.
i=-5 t~5 1-5 i=5 =5 1—5 [=5&

PIGKING PERIDD
Frorae 8.~ Yearly variations o average weight of {otal solids of Temple orunges at
. differont picking periods, 191314 10 (9465 47; A, On rough Jemon rootstork:
B, on sour prange rootsioek,
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TasLe T1.-~Effect of the 1947 frm'ze' on llw romposz{mn of Temple oranges !

| !
!, ,

) Y V Volume of ! W © Ascorhie ! ‘ : Palatabilty 3
Weight olume ‘of juice por ! Woinht ‘:[ actd per 0 Actbve Total Total Solids-aeid
nud nice por juige per t ¢ ' h
per T 100 grams fruit milliiter - acidity solids aeid
Plut, and of fruit - - of jujes: Mar, 1-3 Apr. 1-5

rottidition of . . 1 R . . . . . R . S o e e e e | e i e i s

ruit i i . :
H . Nu- i Nu-
Mar. | Apr. . . L Apr. | Mar. ) Apr. | Ma oL Arbitrary | meri- | Arbiteaty | mrj-
BRI T 1 - 3 -3 ; i standard ¢al standard cal
: : i rating Fating

i
i
&
i

+
4

Plot ¥ EGw Gm. M1 M i .!1 Pt P D Mo Mu b pH . it Pel
Unfrozen 304 ¢ 172 : T ORI 161, 5 B 8 1 2, Lo bnsty .77 L Panrt oS, 08
; . l“‘mu‘u - 827 BRI S Bk .’)l .- : SR E AU IS 055 I U I ¥ .. L83 ARt CC b Insipe 80
ot A i ; ! ; : i : H {
Unfrozen L IR ) L S 1 1] 17 50 )} Mo P 3o 8T : Yoo L 132 14.91 | PtarttoS.. 0 Plt_\rt toS..
- ‘l":mzcn ©o083 ¢ 2 (LI 1114 39 3 535 321 AT 8874 287 W4 1.8% 1 16.95 § nsyd. ... 84 | Insipid.. ...
ot 0 | ; H
Unfrozen . LTERE 167 ‘ 144 49 i hul L LI 371 2. 114 2. 870 71 13301 17.00 | PlarttoS. 85 § Tosipid.....
- }i’mzuu Stoan ; X 142 80 AG 1 - 320 43 KT 3024 ] 83 43 2 1 2597 1 lawipid. ... 153 DR MRS
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SEABONAL CHANGES IN FLORIDA TEMPLE 2RANGES

T

TOTAL AGID [PERCENT)

o]

-5 -5

CCT. NOv, PEC. JAN, . . APR,
=35

-5 I~5
PICKING PERIOD

Fraure 9, —Yenrdy variations in avernge weight of Lotal acid of Temple Oruhpes at
different, picking periods, 1943-44 Lo 1946-47: 4, On rough lemon rootatock;
B, on sour orange rootstovk,

ErFECT OF tHE 1947 Freeze

Study of oranges frozen the week of February 6, 1947, disclosed damage
ranging from slight 10 very severe (table 11).

In the severely frozen fruit, drying oceurred throughoui. Freezing
affected both the volume and the quality of the juice. The frozen fruits
contained less juice and had lower content, of total solids, of total acid,
and of ascorbic acid (vitamin C}, and had lower active acidilty. The
fuice of frozen oranges was insipid and their solids-neid ratio was higher.
High solids-acid ratio and poor flavor are closely corvelated in any citrus
fruit. In this particular ease they appear to have resulted primarily
from marked reduction in the acidily of [rozen fruits, which generally
exceeded the reduetion in total solids.

Frozen fruits were notably Incking in aroma. However, no pronounced
off-flavors were noted in them either i or 2 months after the freeze
Changes observed in some of the chemical constituents suggested that,
the rate of metabolism was higher in frozen than in unfrozen fraits,
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SOLIDS=-ACID RATIO
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Fraure 10.—Yeurly variations in average ratios, by weight, of total solids te total
acid of Temple oranges at different picking periods, 1%43-41 to 1946—47; A, On
rough lemon roolstock; B, on sour orange rootstock,

SUMMARY

Results sre presented of the periodic analysis of about 1,500 fruits
and composite juice samples of the Temple orange (probably Tangor
hybrid, Citrus reticulata X C. sinensis) on which duplicate determinations
were made for various chemical constituents and of associated taste
tests and physical determinations. The testing period was from October
to April for the four crop years 1943-44 to 1946-47. The oranges used
came from 21 groves chosen as typical of Temple plantings in IMlorida.
Most of them were grown on rootstocks of rough lemon (C. limon) and
sour orange (€. aurantiurm) ; the others were grown on Cleopatra tangerine
(C. reticulnta) and sweet orange (C. sinensis). Samples of fruit for testing
were picked within the first 5 days of each montki, '

The eating quality of the oranges improved rapidly during Qctober
and November, and practically 2ll the fruit harvested December met
the minimum standard of consumer acceptance. Prime eating condition
was reached in February. Later, palatability slightly decreased, Fruit
that met the minimum standard of consumer acceptance contained, by
weight, st least about 10 percent total solids. Fruit containing only
about 10 percent total solids was not acceptable if it contained more




2.50 I i
OGT. NDV. DECG. JAN. FEB. MAR. APR.
=5 -5 =5 =5 1=5 -5 -5
PICKING PERIOD
Froure 1I.—Yearly variations in average active acidity of Temple ornnges at different
picking periods, 1943-44 to 1946-47 . A, On rough lemon rootstock; B, on sour
orange rootatock.

than 1.27 percent iotal veid. TFruit containing 10.80 percent total solids
preved acceptable only if it had & total seid content of not more than 1.40
percent. Under these two sets of conditions, the solids-acid ratios are
ot least 7.87 to 1 and 7.71 to 1, respectively. 11 is suggested that fruit
would be picked later and would be sweeter if the legal minimum standards
were changed from 9 percent total solids and a 9-t0-1 solids-acid ratio to
10 percent total solids and an 8-to-1 solids-acid ratio; and that fruit
would be picked later and would be of higher quality if the standards
were chanped to 11 percent solids and & 9-to-1 solids-scid ratio,

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

The concentration of ascorbic acid (vitamin (%) in the fruit was con-
sistently high throughout the period from October to April, and showed
no pronounced tendency to decrease with ripening.  As the fruit ripened,
its ective acidity graduslly decreased and its total ash, composed largely
of mineral salts, inereaged slightly. '

Volume of juice per fruit and weight per fruit were closely assoriated.
Both these messurements incressed rapidly as the fruit approached
ripeness, remained rather constant in prime fruit, and slightly decreased
in fruit that was overripe.
L ) Degreening, associnted with ripening, proceeded very rapidly during
the months November to January. In April the hright-orange rind
color tended to fade slightly.
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The thickness of the rind, according to data taken on two plots, re-
mained practicelly unchanged during growth and ripening, wveraging
about 3 mm.

The color of the flesh was orange and ils condition was good from
Junuary to April.  Drying out of the flesh was not a serious factor,

The study data on rootstocks for Temple orange, m which sour orange
and rough lemon are vepresented adequately and sweet orange and
Cleopatra tangerine inadequately, yield evidence that kind of rootstock
had stight to moderate effect on color of rind, weighl of fruit, and volume
of juice and had some cflect on lotal salids, total acid, ascorbic acid,
active acidity, snd ash—factors that largely delermine eating quulity.
In Fruit from mature Lrees the variation in quality according to rootstock
was Jess than in fruit from young {rees. According to the taste ratings
and chemical analyses the four kinds of reotstock used runked as follows:
FFirst, Cleopatra; second, sweel orange; third, sour srange; and fourth,
rough lemon.
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Pivking perjod

Uet. 15
Nov, 1 5. .
Nov, 13
Dee. 12§
Jan. 1-3
Feb. 1 5
Mar, 1950,
Apr, 1-3

Pieking period

Uet, 1--3
Nov. 1-§
Nov. 15,
Dee. 1 5
Jan, 1-5
Fobh, 1-52
Mar. 1-5
Apr 1-5.
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4.42
;

10,42

13,52 '

0,37 :

Asporbice acid per milliliter »

I3 41

My.

015,
50 |

{98571 1945-48 7 | 104647 4

Sy .
1044 45 1945 -8 ; 194647

My, My,
0.51 0,48 -
. ; -1

My,
0.
W1

53

j
1

! .51 32
; o 158
1 « .92
L]

i

-4 .3t

Taotal arid

Pet. Pet. { t,

2012 .

1.82 4

1.2
111

1

1943- 44

P

Active peidity *

T T T

wt
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1945-18 ;
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3.08

3.20 |

345

3.54

3.59. ¢
3.71 0
3.7 ¢

4.4L
68,04

! With the exceptinus indicated, each figure represents a mean of 75 determinations
made in 3 seasons or of 100 determinations made in 4 SEASONS, .
* Each figure or description represeats o mean of 25 determinations made in b season.

*Bee U. S. Department of Agriculture color chart (pl. 1),

LOY, orange yvellow; YO

determinations.

, yellow orange; O, orange; V, very; P, pleasantly; §, sweet.
¥ Each figure represents n mean of duplicate

SAONVHO ATINAL VATHOTL NI SADNVHD TYNO{VAS




OF AGRICULTUR

PT.

TECENLCAL RULLE®IN 1072, U. & DE

32

i ' t
Tepo i Cou T _pehsup |Gy L 1 O 8
. o i Tapob MW e Ctop T LG : *oep Qe ic
o t . S AR . op - | ¢ CoTT tteptt o En Y :
ERN ! 4 ERARE LI B N o UM ] ) TG i Togelum ) g £0 14
Toown g L P R B o B T Y B -7 o o) | R ; na :
i Tt oToTEen ) R ; MR 7T o 1R S M
oo T 0 i REAR BN ' CTTpRY e ’ pny | aR 14
M UL LY th [* Cope gy | ’ Ty g LE s Py g FAH )
_ _. : ! I uv
FETPULS oo Muymt jaupIulL Cowunml TP N LT S AP :
RELAPTL{NE BT LAUN ST TARATIO Y B LATIHLLN LU H (LRl iR A Sy '
. . - e e - 1. - - . 1 1Ty it H
—- — Ce e - - - ) ' 2t LRSI F ] i Ll Funpn g
. - rg i vt bERL FFELGE samy oie ant LT Y
) . 1 aamye
. - - - X H b
§ ST
—— e — e - _ : .w .
tup - Rt (T A (] i : L o b ’ - i g H vy
e R I (R Sy A D4 PR Y ] 0N (3 i 3 M . 1 * ! A e I
“~ap fe-up 4 cep |t ap S a . o b P M : i " m :
reespaugy [C7t ap - orope ot oap 0 [Tk : 1] {14 . 1 r ' i ‘1 )
TTaRLS | cphoy) |0 opt o T ponny (TR [ £ R Y R YR 3 o i ! il it _
B PR DO :cict? T TR R Y "ty v H
TUARLUDT) |TTYTpOaL) [T oopt T ke, ) AL . 13 [$ 1Y Q) | l I f )
Loayp |0 makmogd |0 esdwoy ! Loy Ley ' LY AN 30 . .1 N h 41 A %
! ]
' . ' 1
D e L - i . - - T T . P
FA A (1411 {0 e {H CI-trity . Vi BYOT Lb-BEG] TS ] S & Sl S 11 3 4 U A R T M oBrit ! ouk EERL AR 1111 1 unyy
_: T e e Co b P SO
O . N - ' IR L LERF) ' o
£ WOIIPEOD YR (IR U | . 1 ¢ 0103 puny 3

L gkul or br-ghil
g BLALGPEL S| 1P 'E 101 e Jooisiool woita) ybaos vo saliunse apdwed § fo SUAATHSIED JDILRIIYS [N BLApI0L0Y) jumeliyd ug eolinoysd Iprorpiny- - g HIEY




]

L

=
o
Z
-t
=l
]
o
=
ot
-
a
=
2
=
i

B IN

Lk

BEASBONAL CHANG

.1—:._:.:_:_._.:&_4 a.uﬂ,»:an._._u ._n. RERLE Y N AT S WY —.h:u-w &_,.2" "
RS LA RS T RIS R PR Tt YRS BT TR R i T AT AR Y (TR T

11 CHE lngs 20jus angpiaany o Whaaannthag ] w2 e

THUEMAS ] UL S U LEI0P UE 0 RN R RIS A 201t ) 0 iy g,

SFILOSES 1] JPUIT SO MDD ()} 1 40 Sunssod & 1| apTiu

FUOITEIHII ) ¢} o UM T SJU0kalds Jmng Yand i spa BT BU AN NI T YT

i i L el Iy’

B8 %

1]
iy

1 -LHGI Ci-kil

LU L F] ﬁ_b-_lr..m..:n:rﬂ.

805

LB T ur-rkGI

¢ VI Aoy

i e
0 fE
i’ [IEN
[LsInt Fitl
/T
Byl (ST
Tood By et
:,-E,.m_m__e_.a_ _..T_,:: _.*_.E.E

1
i
1
1

Fr=bFiil

PR Rt

Y1l

PEgGe

H-9ESL L peeurm

o DRLTEME A prat supngsy

.{..ﬂ.k:..
Ly
ST b
[T
EEG
o's
a0y
g
Lt k- LA
Frietas b St g
¢ SPIOE iy

G- nady;

bk A==
oL

fpgr
i 12°q
R

.5

4]
Bef

LI T+ SRS I ) Y

PR ER TN

Pttt Actyon |




AGHICULTURE

OF

DIEEPT.

%
O
o
-
=
=
=
—
T
A
5]
=
—
=
L]
=
&
Lol
'
o
=
=

34

- ap

op-

8 0% M ]

11 __—u.:z_.n
ALY

[LEISELLITTY S

MLt
BT T

CORIUDY T T puen
Loy b ALV}

LT w6l -1l

“upg tkap f| 2YDp 10 g jopd uo Jaojs1oos umiud] bnod wo solfitoro aped § [t SJUARUGD JRATUDT PUR SISJIDAH joarstiyd wp saliuoig poss

TN o

T
p% 4 g B

x._w.:r_ “
DTN, |

T oup
-mgper
Cop e
§01 1T ¢
R TL I

Pley oLy
| R

PN TR RIS
LN

o el

op :

| S

VEIUD, )
Bt —u

RURTLE]

SEINO DY .

waory

]
k.
| Loy

1 PHit Y BFGT

¢ WG Qe

FU L
pEILIOIT Y

- ap
-ap
-op

TR O WY

WL [

Gor g
)

9mw| |||_
oy
—u_‘:“ /

puy
—v_..:_ ,.—

TS
CUALLTUT &

UHELT

LINPUNE
w i Y

I \ g
. Jer =uwrd
: iy Lt

ERLYS

v tint IR AR

PSR U

3]
4} [N}
i 8]
1] ns
Mni

AL
ACH

v 0rm [L 211

§ ¢ J00 YRR

L

03
ni
At
s

tFRRST IF BEGE et R 1) U ) S YA T | Ty

2l
1A
® £ 40100 Uty M

Li-ghgl M EY gl

e

| iy
| Ny
LI

[ AL
[ st e}

PULLK] Haeag




5

ANG

OoR

]

THONUAY | HEDPB AUOHUUHRLN 03 )0 WL B 5 1t d 0o FOTldesap an wInmE s |

SUDNRNINELNGYE S hdap jb Uit @ sittesnatleg SNy o TUDKEAE § WL AIFar

b g LA L T LA Ty TaBule ) Sa e s anpja g ') L o fes dausin 10 SUCHURILIIP G0 160 40 CCROSas ¢ ul ipuilt sRONGBEINIILSN G2 10 'Su0as & ul o
RUMUEREIS R CEER DY VTR L MR TTNT T L ] g It HUGIMSLEA LR ()0 WHAL 6 SIS WA AR JaTpng srendaata o) i

¢f ey

1%° 171N
GO'E [ 08°8 | DT
W06 800 BRI
ke | )
FAUN AR N T
RLE | LETD O BER L ¢

g1
LU 18708
BN 01 L6

- LS et T
2 T 1
PO

100 & L 0 e
o i=1=%
o

mhet

1974
Ay

e
=
=
=
\.“
=]
e
=3
=
o
<
-
o
a
]
A
-
i
o
-
A
3
n
-

=171
o
it = 11

SE.

!
v
[

or | er kb owr ¥ . : . Poap . C g
-gHo1 | ~Fhil L-gtal | ~evet ERGL | -WG1 ~EEGL | g T T R ST IRT BB | -G

|
-
_

’ POkl mulyang
o ATpran gy » Tk dod

DR plan-SpHAYg ] ¢ PlLOU L
IS RN




3
=
&
3
=
5
=
o
\.‘
%
=1
&
i,
=
)
=]
mw,.
=
“
Ll
[l
H
-
=
o
)
|
“
2
=
2
3]
o
i
=

36

Y e
e g
!

.. .
e pIupuUine 3
IO N _ REVENIFLN

v bHS1

TR
BUAITE LY

50Ny [

upuLE
.ﬂ..E.__«_.J.,

=61

\....—.x.e.v

TTITpeoy
- A

...-—E:J

- PRIBED
pREN T

ST ALy
* a0y

et Frbl

at-e¥6l

¢ HOTIPUUY YRILT

LE-tt6l

ToTpanty
“aE1B0y
Laafy]

)

P

op

Fr Gt

iy

&0
AD

i

_.\

_ JREY: 1IN

L)) o

“pY
I

g
(BRI Rt e

p SN

L

B0y 1IRY
Coam g

LY

Py
pre

AHp L5

FLTHSEEY

€f L6l

OF LGt

LU Mo LR

T oap
01 WM
EELLA

Py
A

plupums
LRI

Tk EFl

- UtBi S-fHul

¢ p 0500 Uiy

;0D

00

X

o
M Lol
.Aamﬁ H.

LR H

1 i)
EATH
RLLLERY

ey
o] rangy
KT
(I
1 aa]
IR IN
L ThoN

Pt Angyang

¢ iy
“g-1 Ry

Lh-gigr o Fir-giet

ppg wagn j| Arf Y jogd o Ya0j81004 i) YIN0L 1O zubUALe SHEIRA | S0 SQUFRIEUED [OIURIGY PRI SIPIVI0Y) joaisiiyd e SeBUBI) JOUUSUAN—~ 0T ATEY]



http:Qc:I:-:,~.,.tt

Total ,:.s,c',::mﬁ,':;:.ds Active acidity ® Total solids Total acid ® Solids-acid ratio
3o 4 . ash,’ . e e _
Picking peried | 1946~ -7 e - .
47 | 1943 | 1044~ 1045- ) 1940~ | 1943~ | 1044 | 1945-1 1946~ | 1943~ { 1944~ | 1045-] 1946~ ] 1943~ | 1944~ ] 1945~ 1 1046~] 1943~ | 1944~ 1945-1 1946~
44 15 10 47 44 45 46 47 44 45 46 A7 44 45 48 47 44 45 46 47
Mg, | Mg. | plI | pH pH | Pect, | Pet. Pct, | -Pet,
0,51 0.51 {2,83]2.81 2,908 8.12 2,14 | 2,18 | 3
.51 52 20927 3.14 3.19 9.27" 1.52 | 1,60 | 4,
Coewfreais wfannaan] 3.13 I 9.78 [PV PPN PP
W51 54 ] 3,16 | 3.24 3.82 11,12 §10.57 1.23 | 1,31 ] 7.
.53 .50 | 3.27.| 3.47 3.61 |12,34 11,73 1.08 0319
.50 .55 | 3.45 3.62 N2.74 |...... 90 | 1,05 J12
. . L) L50 ;7 3 U 3.59 «83 | 1.00 ..
Aprod-6_oo o] 0239 [oieaai] chas W .80 .50 ... ... 3.72 L7388 [auana-
*With the exerptions indicated, enclr figure represents a mean of 50 determinations *Bee . 8. Department of Agriculture color chart (pl. 1),
made in 2 seasons, of 75 determinations made in 3 sensons, or of 100 deternminations «OY, orange yellow; YO, yellow orange; O, orange; V, very; P, pleasantly; 5, sweet.
riade Tn 4 seasons. # Ench figure represents 1 mean of duplicate determinntions,

* Ench figure or deseription represents o mean of 25 deferminations made in 1 senson,
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TanLE 16.--Seavonal changes in physical characters and chemical constituents of 1 mple o1 anges on rough lenson rootsiock an plol 5, at Lake Wales, Fla.,
15946 47

Palatability ?
Weight - Juiee Juie Palatubility Ascorbi . ) , . .
gbt Tlesh ot 100 wee 4. - ; - - ABCOTDIC | Agtive Total Total Solids-neid
per wplord? eoplort @ §eandition ! ber i per . i R acid per acidity ¢ solids ¢ acid ¢ ratio
fruit ? ‘ REAMmE oy fruit ? Arbitrary Numerical | milliliter-¢ E -
fruit standard rating

M. Pel.
Oct. 1-3. . 22 ) 3 Conprse 57 a0 Voand
Nov. 1-5. 285 - d a3 34 1 Aeid

Dee. 1-3... . R i i a3 a8 | P tart 1o 8
Jan. -5 b d SR 60 da
Feb. 1-5..0 .. : a3 50 do .
Mar. 1-5. 372 3 33 a3 do
Apr. 1-5 2 51 MMl de

NTLATTOAE TVOINHOWNL

N

1 Bach figure or deseription representa s mean of 25 determinations made in 1 senson.
* 8ee 17, 8. Department of Agriculture color chart (ph-1).

+OY, orange yvellow; YO, yvellow orange: O, orange; V, very; P, pleasantly ; 8, sweet,
« Ench figure ripresents a mean of duplicate detprminations,

- ‘g0t

N

TaBLE 17.~Seasonal changes in physical characters and chemiral von.\‘ll,z;;umzis of T'emple oranges on rough lemon roolstock on plot 6, at Alturas, Fla.,
04647

e e o e

i

“LIua

1
Flesh | per 100 7 Juiee 4 0o 4 Total ’ Ascorbie ¢ Aetive | Total | Total ! Solids-acid
condition; grams of .0 per ) . L oach ¢ 1 acid per neidity 4| solids ¢ acid ¢ ratio
froit ¥ 1 fruit’t . Arbiteary Numerieal § milliliter ¢ | :

Picking Rind 4 “Flesh
period ¢ colort2 1 rolop ! ®

1
! © Jice Palatability » |
t
‘

' t standard | Tating {
i
El

H V : ;
: i b Pt

. : M, ] Pet, |
s Conrse. 0] v !
f do 61 63 | Acid.. i ' i
.. .do. a8 301 P tnrt L ¢ ‘.,.,.., i
| Good .. 62 - B4 1 Ptartto S ! ;

do. : &8 80§ doo. . : e mews,
vooode 49 51, . do.. i 0,37
251 ; o do : a7 59 ¢ Insipid Lo §1 '38 !

i,
B2 neid . )

r
&

HHALTADTEDY J0

t Each figure or description represents a mean of 25 deterininations made in 1 season. S OY, orange yellow; YO, yellow orange: O, orange; V, very; P, pleasantly; 8, sweet.
2Ree UL S. Department of Agriculture color chart (pl. 1%, « Eneh figure ropresenis a niean of duplicate determinations.
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TanLe 18.~Seavonal changes tn physical characters and chemical constituents of Temple oranges on rough lemon raotstock on plot 7, at Winter Haven, Fla.,
1946-47

Palatability *

Weight Juiee Juiee {0 Lo o] Aseorbic

Pieking per ¥lesh ; per 100 per acid per A_gt_iv.c‘ 'Pl?:!"!‘ Solids-neid
period fruit ! condition gmn}s‘o( fruit ! Arbitrary Numerieal | mihiiliter ¢] acidity solids ratio
fruit standars rating

Pet. My. pH
Qct. 1-3. . i Rieey g 80 | Acid . 0.43 |.

Novi 1-§.. i Conrse. 81 d .42

Dee. 1-5. .. . p . .oodo . 54

Jang 1-5. . 2, ¥ Good. . b 59 f.. ido... .
Feb. 1-3 R D52 » soowdols. 33 57 (.. do..

! Each figure or deseription represents n mean of 25 determinations made in 1 season.
2 §ee U, 8, Department of Agriculture color chart (pl. 1).

30Y, orange yellow; YO, yellow ornnge; O, orange; P, pleasantly; 8, sweet,

! Each figure represents n wean of duplieste determinations,

TABLE 19.—Seasonal changes in physical characters and chemical constituerts of Temple orariges on rough lemon rootstock on plat 8, at Lake Alfred, Fla.,
194647

Palatability *
U O Ascorbie

{
. H
Wei Juice Juie . 1 . ST :
cight I‘\)‘(l.;p "I aeid per Active ' Total Total Solids-acid
;
1

Picking per Rind Fles Flesh per 100 ot
period fruit? color + ¢ condition Y grams lcuf Arbitrary Numerieal | milliliter ¢1 acidity ¢ |
fruit standar rating

solids ¢ neid ¢

Oet. 1-3. . 155 Ricey. . : Vacid... . 311
Nov. 1-4. . 235 ; Coarse. .. G Acid. . L . 50
Dec. 1-35. . 260 . P tart. .. 74

- R 249 < : .- R Ptartto§ 83
294 cu..do L 3 ido. L 85
329 .- R 5} woedouLs L 93
282 | e . s U I 93

=
B
g
Z
>
=
2]
ot
>
Z
[]
o}
n
7
=
=
Q
=
—
o
-
=3
5o}
e
=
Q
=
=
Z
Q
=}
&

! Each figure or description represenis n mean of 25 determinations made in 1 season.
* See U. 8. Department of Agriculture color chart (pl. 1). .

Y QY, orange yellow; YO, yellow orange; O, orange; V, very; P, pleasantly; 8, sweet.
¢ Each figure represenis a mean of duplicate determinations.
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TabLe 20.—Seasonal changes in physical characters and chemvical constituents of T'emple oranges on sour orange rootstock on plot 9, at Minorville, Fla.,
194844 to 1946-47

Picking period

Weight,
per
fruit !

Rind color * &

Flesh color 2 4

Flesh condition ?

1043-44

1044-45 1045-46 1946-47

1943-44 | 1044-45 | 1945-46 |

1043~44

1944-45 194546

1946-47

D

OY OY

Ricey.. ..
Coarse... .

Good. ...
weaedol ool

Coarse.._.| Coarse.._
RPN s T
Good_ ...
PR T SO

PRRPRI + 1o BN

P [

Coarse_ .

Picking period

Juice
per 100
grams of

fruit !

Juice
per
frujr'!

Palatability ¢

1943-44

T

1944-45

. 1945-46

Arbitrary
standard

Numerical

Arbitrary Numerieal Arbitrary

standard rating standar ruting

Mumerical Arbitrary

standar

Numerical
rating

Apr. 1-5

Voacid___. ..

P tart.

P tart to 8.

38

SEALIADINOY 40 EJIA 'S "0 ‘G0T NITHTING TVOINHOUL




Picking period

Ascorbic acid
permilliliter *

Active acidity

Total solids +

Tatal acid 3

1043~ 1045~
45 | 48

1943-
44

1945-
15

1944
45

1945~
46

1943-
44

1944~
45

1945~
46

Solids-neid ratio

1943~
44

1945~
46

1-5. ...
Apr. 1-5 ...

My.
0.51

pH

i
1

3.74 1
M

pH
3.01

3,32

Pet.

Pet.
2.33
1.79

1787

1.12
1.04
94
77

16749

1 With the exceptioas indicated, each figure represents a mean of 100 determinations

made {u 4 seasons,

* Favh figure or deseription represents & meai of 25 determinations mude in t season.

3See U. 8. Department of Agriculture eolpr chart (pl. 1).

10Y, orange yellow; YO, yellow orange; O, orange; V, very; P, pleasantly; 8 sweet.

* Rach figure Tepresents a mean of dupliceate determinaiions,
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TanLk 21.—Seasonal changes in physical characters and chemidcal constiluents of Temple oranges on sour ovange roolstock on plol 10, al Windermere, Fla.,
, 194844 to 1946 47

Picking period

Apr. 125,

Picking period

et 1
NU\.
Nov, l.x i
Dec. 1-5
Jans § —x‘i .
Feb. 156 ..
Mar. 1-5
Apr. 1-5

‘Weight
per
fruit!

Gm.
165
204
212
238
274
275

278

per 100
grats of
frait t

1943 14

pm
fruit?

=321t =1
TO R LS re NS D

Rind color * *

194445

1945 40

[HZRIES]

?

'/.

Arbitrary
standar

Acid.

“Part .
PrarttoS.. -

T
I s v
v ]

;

i
i
[
T

194647

D

o f
b
i
i
|

1,.

|
umer unnl
rating

194344

Flesh color 20

194445

Flesh condition *

1045 16

Oy
YO
Yo
YO
Q
(&}

194647

[$)
oy

104344

194445

194548

194647

Coarse. ..
N {5 SRS

V' Good_ ...

.do..
.doo. ..

..do. .
..d

[ SR

lem-_ .

(u(md< .
~do..

Conrse., . .
Good ...
“CGioud. .
do .
.do...
do._

Ricey. ...
Conrse. .

Cood. ...
RSN » 1o NS,

do... .
Lodotl o

LS B 1)

Palatability

Arbitrary
standar

Numerieal

rating

37§ Vouel

50

L}

104546

Arbitrary
standard

id. .

Tart. .
Pt
PtarttoS.. .. ¢

1646:-47

Numerieal
rating

Arbitrary
standnrd

Y oneid .
Acid,

.do.

do.

Wi oS

do.. ...
Co.do.l ..

Numerical
rating

&t

SZi01 NIZATING  TVDINEDAL

‘S ‘N

SJUNLTIADIEDY  J0 LdAd
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i ot s i o g s < e - ERu— -

Ascorbic acid Active acidity ¢ Tota! solids Totnl a¢id ¢ Solids-neid ratio
: per milliliter 4
Picking period | S -
119431 1944~ | 1045+ | 1946-] 1943} 1049—[ 1045~ ] 1046~ | 1943~ | 1944~ ] 1945~ | 1046~ 1943~ | 1944~ | 1045~ 1840~| 1043~ [ 1944~ | 1045~| 1946~
% 44 45 46 47 44 45 46 47 44 46 46 47 44 45 46 47 44 45 46 47
: ; Mg. + Mg, | Mg, t Mg, plf pH vH pH Pet. Pet. Pet, Det, Fet. Pet. Pet. | Pet.
Cet. -5 10,63 10.6210.54 1 0,481 2.76 1 2.82 129012981 8.03|&1719.50]9.07 13,18 12,611 2,38] 2,377 2.53 13,13 3.99 1 418
Nov, 1-5. PSR 1 ST A8 L2061 3,241 3,13 13.22] 0,23 8.98 [10.00) 9.57 [ 2.34] 1.8 | 1.801]1.50] 3.9414.93: 5506 6.38
Nov. 15 ... ..U 5 A U IR I 307 3 TR TORSNNN SR I XX - 3 DU VORI IR I 5o 1 ENRRUE DR I BEN
Dee: 1-5 Dot 52 .60 A8 824 43,255 3.37 1 3.41 [10.62 |10,13 [11.45 ]10.27 [ 1,52 1 1,32 1 1,431 1.17{ 6,00 { 7,67 | 8.01 | 8,78
Jan, 5. . BEEE: 0 A 5 S8 AT 1 3.37 1 3.52 1 3.45 ] 3.56 {11.89 {11.53 |11.90 {11,40 | 1.15] 1,01 | .1.15 L92 110,34 [11.42 110,35 | 12 39
Feb, 15, . . - Lo .86 AL 54 A7 1°3,581 2 3,701 3.61 { 3.72 {12,689 12,10 [13.27 [12.00 90 .86 .96 .81 112,82 114.07 (13.82 | 14.93
Mar, 1-5_ . o4 .48 i .52 48 1 3,68 ; 3.86 | 3.73 | 3.73 |13.07 112,12 |12,77 [12.60 .83 .71 .81 .83 |15.75 {17.07 (15,77 | 15.18
Apr. 1=5.20 .00 . % 59 .49 1 .51 W48 1 3,68 1 3.94 13,08 1 3.97 (14,72 112,256 13,18 {13.30 .88 .60 .79 <78 116,73 |18.56 [18.68 | 17.05
T With the exceptions indieated, ench figure represents s mean of 100 determinntions ¥Bee Ul 8. Department of Agriculturé color chinrt (pl. 13
wude in 4 seasons, +QY, orange yellow; YO, yellow orange; O, orange; V, very; P, pleasantly; S, sweet.
# Each figure or deseription repregents s mesn af 25 determinations made in 1 season. “Each figure reépresents a mean of duplicite determinations.

SHONVHO W14, YATHOTL NI SHDNYVHO IVNOSVAS
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TaBLE 23, Seasenal changes in physical characters and chemical ron.sluucnte of !enmlf oranges on saur arange roolstock on plat 12, at Orlovista, Fla.,

Picking period

Uet, 13,
Nov. 1-9. .
Nov. 15, ..
Dee. 1- .
Jan. 1- S
Feb. 1-5... ¢
Mar, 1-5
Apr. 1-5.

Pirkeny perieat

Apr. 5.

RO DGO U S O

Weight
per. fruit? i

per 104
wrams of
fruit?

[vs
A DV ST

MOHAWTOT

h

18 ;4‘ 44 to 193648

Rind epfor # %

198443 44 104443 1945 46 1643 44

t
£
¥

Oy
QY

Juies 1043 43

por fron ¥ o

Numerien)
rating

Arbiteary ¢
stm\dx\ra i

H

Voaeid, .

Agid

P tart. .
Part to S,
~odo L
eoedol

RPN - I- T

Flesh color 2%
1044 45 ; 1945-48

i Conrse.
0

; Unads . .

do...
do..

e o Ao

do., .

- do.. ..

Flesh condition ?

D104845 | 1045-48
Sl oo

H
Coarse. Course., ...
A, .do.. . Sood

Y PRSI ¢« (¥

B L

Palatability
193445
Arbitrury
standar rating

P Voaeid

Acid,
Tart. .
Part . o.....
Paurtto§
do...
do

Numerieal

;
ni

Arbitrary
standard

Numeries!
mtmz

A} ncnd.,. - o

Acid

‘N300 NISHTIOH TVIINHOAL

8

at

SLdAA

pe
K

AHNLIADIUDY J0
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T e e e R
l',x,:.c:);,‘l’;ﬁ,?gd\ Active acidity * i Total solidg * Totnl neid * Solids-acid ratio
Picking period :

. R e e
1943-44 111044 451194546 lﬁ-ﬂ&«ﬂi 104445
. . " N . . - ; - .

1945-46

1943-44 1194445 | 1945-46 | 1043-44 | 104445 | 194546 | 194344

1944-45 1 1945-46

4 RS PR,

pl i L Pet. .. Pet,
2,95 . : 62 2,32 . 4,08
3.19 .40 | . 1.72 4.82 68.31
.. Lt . 1.53 . .. [

3.44 ¢ 7 4 . 1.39
7 1.14

04 R

. R0 .79

Mg, © Mg, © Mg, | pH
Ot 1-5 ; 066 1 08T .79
Nov, 1-5 . : g 4.00
Nov. 15, _ | i
Dee. 1-3- 3.14
Jan. 1.5 .7 . . 55! ST 3,38
Feb. 1-5 ; . 50 ! a3t 3,39
Mar. 15 : a9 i 3.57
Apr. 1-5 ; . B i P R.58

O S ORI i USRI -

i e 2 e e et it b

' With the exceptions indirated, ‘ench figure represents n mean of 75 determinations 38ee U. 8, Deprriment of Agriculture color chart (p1. 1),
made in 3 seisons, X COY, orunge yoliow; YO, yellow orange; O, orange; V, very; P, plepsantly; 8, sweet,
* Each figure or description represents o menn of 25 determinations made in 1 senson. “Each figure represents a mean of duplieate determinations.
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TanLe 24, -Seasonal changes tn physical characters and chemical constiluents of Temple eranges on sour orange rootstack on plol 18, at Lake Wales, Fla.,

Picking pertpd

Uet. 15
Nov, 1-3
Nov, 15
Deea 1-3,
Jnm. 1-8
Feb. 145
Mars V5
Apr. b &

Picking peried

Uet, 1-3.
Nov., 1-5.
Nov. 15
Dee. 3-5. .
Jan. L' &
Feb. 1-4:
Mar. 1§
Apr. -6,

Weight
per fruit 1

per 100
granis of
fruyin !

194445

Juier
per frait ?

Rind color 38

1045 46

1044 45

Arbitrary
stnndard

.V oaeid.

Acid .
.do

Tart
PPt io 8,

da
da .
dn

194446 o 184647

1048 47

Flesh color 2 4

194445 1945 46 1 1046 47

oy ooy oy
oy YO
Yo )

Palatability 4

1945 46

Numerienl

. !
Arbitrary \ Numerigal
rating

standard rating

‘5‘

1944445

+ Ricey.
Conrse .

Flesh vondition ?
104348 194647

i Conrse Ricey. ...
1 Good. .. ..t Conrse....

1946-47

standard rating

b
Arhitrary { Numerical
H

Voacid.. . {
Acid. .
PtarttoS.. .0 .
woodoo Lo
....do...

R T

..do..

8F

A" TY¥IINHOWUL

7,
i

¢

‘0 'E201 NLL

“LdWd

EALTADTEDY A0
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!;\eé;'cﬁ:il!)llﬂx?:;d‘ i Active acidity $ Total solids ? Total acid ? Solids-acid ratio

104344 1 1944451 194546 | 194394 194546 ] 104314 | 194445 | 104546 | 104344 | 1944-45 | 194546 | 194344 | 1044-45 | 104538

My. M. Mg, pH ) . ; Pet. Pet. Pet.
0.68 0.52 2, . 8.4 2,83 3.20
.59 .38 q . 3. 11,95 . 2,22 2.29
B0 1. R F T, 3. SRR I, . ; . 1.91
.54 ] d 3., . . . 1.24
.89 5 . . 1.41
5 ;
3

,
Py

o
H 00 0o

e H
COS wee
-

GrB G

.55 . .3 . . 1.29 .
) ' 54 : 3.53 | . 43 1.10 13.
Apr. 1.6 .3 80 h 8t 3,57 3l ; 1,08 13.28

t With the excoptions indicated, each figure represents & mean of 75 determinations 18ee U. 8. Department of Agriculture cvolor chart (pl. 1). )
made in 3 seasons. ¢ QY, orange yellow; YO, yellow orange; O, orange; V. very; P, pleasantly; 8, aweet.
* Each figure or description representy 4 mean of 26 determinations made in 1 senson. $ Fach figure represents a mean of duplicate determinations,
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TaBLE 27.-~Secasonal changes i physical characters and chemical constituents of Temple oranges on sour orarige rootstock on plot 16, at Vero Beach, Fla.,
1946-47 ,

Juice i Palatability 3 )
per o0 “per |7 Ascorbic Active Total Solids-neid

rams of . N acid per LV o
“.fruj( t Arbitrary Numerical | milliliter ¢ | ncidity 4 solids ¢ ratio

standar rating

Picking = per " Rind Flesh Flesh
fruit} color # 2 | calor ¥'* | condition !

Ml pH Pet.
Ricey .. 7 " Ach 30 .45 . 2.27
Coarse. .. 5 : eid. 55 . . 1.75
Good.. .. S ; 81 3 1.28
: coudol L i > . d e 92 . . 1.08
: el ild 93 : . : -1
i ) feodoll ..d 96 . . . .00
i e de. ) 92 3. . .89
1

~
i

FHImS

Apr. 1-5. .. 272

A

:Iqinch‘ﬁu‘ure or description represents a mean of 25 determinations made in 1 season. SOY, orange yellow; YQ, yellow orange; O, orange; V, very; P, pleasantly; S, sweet.
*8ee UL 8. Department of Agriculture color ¢hart (pl. 1). # Each figure represents a mean of duplicate determinations.
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TasLE 28.—Seasonal changes in physical ckaracters and chemical constituents of Temple oranges on-sour orange rootstock on plst 17, at Florence Villa,
Fla., 1946—47

s Juico Jujce Palatability * Ascorbic "

Weight | Ring Flesh | ier 100 per acid per | Adtive | Total Solids-atid
colort 2 condition 1 grams of fruit ! . . milliliter4 | acidity solids ratio
Arbitrary Numerical
standar rating

Coarse.... -
s__.do_...
Good ...
—enzdoi_o.

sew-@O.___

CIlldollll Cldol il . 3.70

1 Each figure or description represents & mean of 25 determinations raade in 1 senson. 30Y, orange yellow; YO, yellow. orange; O, orange; V, very; P, pleasantly; S, sweet*
3 See U. S. Department of Agriculture color chart (pl. 1). ¢ Each figure represents & mean of duplicate determinations.
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TaBLE 20.—Seasonal changes in physical characters and chemical conslituents of Temple or ihges on. sour orange rooistock on plot 18, at Dundee; Fla.,
194647

Juice 5 Palntability * . X
Rind | Flesh | Flesh | perlog ! Juise Augrbie | Active | Total tal | Bclids-scid

color 1 ? color ' [ condition }| Brams ot fruit v Arbitrary Numerical | millilitor ¢ | 8cidity ¢ solids ¢ i ratio

standard rating

Pet,
Coarse....
sawado. o
Good._ ...
wewodo. oL
PR ¢ {s Bupup
cewada, .

ee=00.__.,

1 Each figure or description represents a-mean of 25 determinations made in 1 season. 1 QY, orange yellow; YO, yellow orange; O, orange; V, very; P, plessantly; S, sweet.
3 8ee U1, 5. Department of Agriculture color ehart (31, 1). ¢ Each figure represents 8 mean of duplieate determinations.
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TanLe 30.—Scasonal changes in physical characters and chemical constituents of T'emple oranges on Cleopatra rootstock on plot 19, at Merritt Island, Fla.,
194844 to 1946~47
!

Rind color 2 * : Flesh color 2 ¢ Flesh condition ?

Picking period Weight .
per
fruit t 1043-44 104445 1043-44 1944-15 194546 1946-47 1943-44 1944~-45 1945-46 1946-47

i
. - [ RO . ,s.._, RN S
i

S Y VDU

! Oy QY Oy Ricey. .| Conrse...| Coarse...| Course...
O YO Coarse. .. {._..do....f....do... .l ..do....
[T P e . Good....
YO . siodoo..
YO . cilecwadoas e iaadoa aaaidoaos
e . Q cwme@o._ulaasodooll o noudoa. .
Mar, 1-5.. .. S ; Y H ; . : O FRPRNEe T JRPRIN [EURPIUN: I SOV IR . I, DU
Apr. 1-5. .. . 252 : I- R (8] e . P DU (< SRS SR [ NS D
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Palutability ¥

14445 194548 194847

! . . U AU

Juire
- per 100 A W43 44
¢ gruma of Lo .
fruit?

Picking period

A rl)iLrnri' " Numerical A rhilrur‘i' Numerieal Arbitrary Numerical Arbitrary Nunieriend
stindare rating stundar rating standard rating standar rating

are T R T T [ NPT,

Oote 1-3. . ) 14 Voaeid 20 i I . Vopcid. Voacid. ..
Now, 1:5. . Acid. . ot 5t 1 . .do’. . . ; Turt, . R 2 | Tart.. .. .
Nov. 15 . ] e . . s i . [ RN Y BN P
Dee.1-5. . .. o0 4 Piart w8 o 851 Ptert.. .. .. .. Ptart, ..., Ptartto 8
Jan, 1-5 . .. ) . do .. ; 93 | Ptartto S, . Ptartto§.. . .. o doa. .
Feb, 1-5. .. ; v do . i . de. . . I L e-od

Miir, 145 . . . do . a5 do.. . . weudon .o .
Apr. 145 do . do .. . ~do...

p\:,.t i:rmﬁn,t‘:,-lr“ i Active acidity I'otal solida 3 Totul acid ® Solids-neid ratio -

v f g

1945+
46

19438 § 1044~ [ 1945~ ] 1046
4t 45 46 47

Picking period

1043 - 103401045 D 1046 | 1048 | 194 24 1043 ) 1044 | 1045+ | 1048~ 10431 1044
N VN i} 47 0 44 s 4 14 4 A7 E 45

45 48

|
by, ; § iy Pcl. : .3 Pet, el
5 A é RO L2, 4,83 9,50 | .2 2,08 1 230 37 | 3.97
[ 9,07 02 (140 1,57 : 6,40

Oet, 1-3

Nov. 15 .
Nov. 15, . I
Der. 1-5 . . R . B R . Al . . 1,22 8.856
Jan. 1-5 . . o0, BRI N < KR 1 al | . 0 {12.2 05 12,21
Feb. 1-5 S 52 47 | 2752 1 3072 g 5 112, 91 .8 2 |84 B4 {1 14,43
Mar, 1-5 . (5 SR . a2 .38 3.8 - 3,81 . B 2,72 . 4, R 7 .71 . . 18.83
Apr. 1-5 .H3 . - A e $.87 . : . 14,07 . . .74 B4 L1988 . 18.01

v

¢ D s 1y

G\l-ﬁﬁ?r ~Nw

€ e vt e v
v D QITr RS

P With the exeeptions indigated, vach figure representd o mean of 75 determinations 1 8ae U. 8. Departmant of Agriculture color ennrt (pl. 1).
ade in 3 sensony ar of 100 determinations made in 4 seasons. R +OY, orunge yollow; YO, yollow orange; O, otivnge; V, very: P, pleasantly: S, sweet,
T Each figure or deacription represents o menn of 25 determinntions msde in 1 sonson. 3 Fiob figiire raprosenta & menn- of duplionte duterminsitions,

SAONYVHO: ATINAL. VATHO T NI SIONVHO TYNOSVIS



http:duplic)A.te

Tanre 31.-~Seasonal changes in physical characters and chemical constituents of Temple aranges on (‘leopatra rootstock on plot 20, at Windermere, i .,

194844 to 1046-47

Picking period

Ovt, 125 .
Nov.1-5._ .
Nov. 16

Dee. 1-5... 7

Jan, 1-5..
Feb. 1-5... ..
Mar. 1-5.
Apr.1-6._

Pieking period

Weight

per
fruiv !

i

1948 44

Juice
per
fruit!

Rind eplor @1

1045-46 1 19164

194314

Arbitrary
standard

V' acid
Acid.

Ptartto§. .

SN

Numerieal
rating

28

i
i
IS T
1
] 104 44
i

Yo
YO
YO
YO

Flesh volor * ¢

- QY

YO
Yo

194344 -

Flesh vondition *

1944-45

1945-16

194647

Ricey .. ..
Conrse__.

Ricey. ...
Conrne. ..
Cood_ ...

codos L

Conrae . ...
Good.__.
“Giood . 210

CoaslUO0aa,

198445

Arbitary
standard

Ptart to §
.odool
do

do

O : YO
[0} 8]
) (8]

(¢ ..

Palatability ¢

!
f Numerieal
ung

Arbitrary
atandar

i

\ aeid .

ae o4Ol L
U ¢ )

Foed 1120
odell

194540

A A00. L.,

Ricey....
Coarse.....

Good. ...

SN, . SN
C.aadool.
waeadoo, L

cew AOLL L

Arbitrary
standard

Numerieal
rating

37 Vueid, .o .

a1
TPtart o8

ERPIN s [ PRSI

1946-47

Numerieal
rating

8¢

‘Z101 NIZATING TVOINHOEL

g1

‘LdAd S
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-
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Tanre 32, -~ Seasonal changes in physical characters and chemical constituents of Temple oranges on siwceel orange roofstock on plot 21, at Windermere, ¥la.,
194844 to 194647

' .
: L Rind volor ¥4 Flrzh color 2 ¢ Flesh condition ?
- Weight ,

Picking period | per e . ! . : .

SRR gt 08 45 D IMS A6 104647 1008 8 | 45 | 104500 | 104647 | 10434 | 104445 | 194540 | 104847
: : t :
i Gm, : : ) . J 1 ;
Qet. 1-3 - 1o7 B o , % [ i oY -0y QY 0y Rieey . | Coarse. Conrse.. .| Conrse.
Nowv, 1-5. 192 ) 1 i n : n i Yo 1 YO YO Y Conrye. ..do . Good.._.|. . ..do...
Nov. 15 . i 1207 . N ~ g Yo | . e Vood, LTI
Dev, 1-5. . ¥ 226 1t : | ; H 3 4 } { Y0 YY) YO Sood. .. do.. j Good. ..| Goarse. .
Jan; 1-5 H 2/2 - L L L J : 0 i (8] YQ ) do .. do . .{....do....| Good_..,
Feb, 1-3 : 250 1+ 1+ L R : (§] 0 [} ; 8] Jdo_ .l ..do., doo. f..de. ..
Mar. 1-5 : 257 1.+ . I+ L+ | : V] 0 ; Q : ¢ odo do-..l ..do ..t ., .do..
Apro1 5. ¢ 246 - 14 1. T, [$} - O i ¢} do._ .. do . b Lde
. SR P ! ! ! i R | b U U AU, NN
' ; Palatability. ¢
Jwee Juice _ : - i N
sieki . . per 100 ""“ 1943 41 1944 45 H 1045 48 ! 194647
Pieking period  * oy o1 ey L . : . . . i . [
i v {ruit ¢ P ’
Arhiteary C Numerieal ¢ Arbilrary i Numerienl Arbitrary Numerieal i Arbitrary ! Numerical
R standard £ orating standa ! rating | standard, rating standar rating
H : ! i
Ml : Per. - . H
Qet. 13 N 58 680 ; V ueid 20 . \eid 43 | Voacid 36 ¢V oaeid . 37
Nov, 1-3. . H U 82 | Aeid 37 . Tart. 80 | Avcid, . 36 | Tart . Sl 680
Nov. 15 H * Bl T el . i do i 89 ... .. g SO DU . e F
Deeo 173 f 59 4l - Ptuartte§ . 50 P ure i n Ptart . 70 | Ptartto§ . 84
Jun. -4 50" a2 do . 94! PtarttoS : 93 1 Ptartto$ 881 ..do... . . o
Feb. 15 ot ) #2 do . a7 ! do | ‘ 95 ¢ .. .do 93 do . - 95
Mar, 1-3 H il ul do a5 - dao . 921 .da.. 90 cdoo . 95
Apr. 1-5 ; 33 S8 ¢ do . a0 do . 94 . . . ‘. do e 90

09

HUNLTAOIEOHV JO “IdEd 8 ‘i) ‘Z201 NILATIAH TVOINHIAL




Total ash * Ascorbie acid per milliliter * Active acidity *
Picking period e e -
194445 194546 1046~47 1943-44 1944-45 1945-46 1946-47 1943-44 1944-45 104546 104647
Pet. Pet, Pel. My, Myg. Mg, Mg, pH pH pH pH .

Oct, 1-8, .. e g 0.27 0.27 0.27 0.46 0.49 0.50 0.47 2,79 2,91 2.91 2.95 é-:
Nowv, 1-5. .. SR .. .30 .23 i .48 .49 .80 .47 3.02 3.19 3.13 3.16 -
Nov, 15.... e 27 4. R IR A48 1. JR P, wm e aeman 3.21 D T S ARt 124
Dec. 1-5.. .. .- . .33 .26 .49 a7l o4 40 3.18 3.18 | 3.25 3.28 ©
Jan. 1-5... 1. 011 “38 35 49 471 153 48 8.28 4.45 ! 3.39 3.45 Z
Feb. 1-5..... .. .36 35 .50 AT .54 46 3.45 3.60 ¢ 3.04 3.60 3{_"

Mar, 1-5... el [ . .40 39 .48 481 > A9 3.55 3.70 J3.64 3.69
Apr.1~3. - AR . .33 AT 40 ; ......... .49 3.63 3.72 } PR 3.70 ::,3:
PR =
Tatal solids $ Total neid * ] Solids-reid ratia é
Picking period - B B i e T e e o S IR D .‘jﬁ
. 148-44 194445 194546 194647 1943-44 1944~45 1045-~46 1946-47 194344 1944-45 | 1945-46 1046-47 —_
i .- R . ‘_.1_ VTR ISR T [P J U ISURINP MRS FNIIIIPHPSISSE OPVEIPRSISSRIPITE] DRSS S L | ',. B z
Prt. Prt. P, Pct. Pet. Pet, Pet. Pet. ; )
Ot 1-3. . : 7.98 . §.82 8.15 9.07 2,49 1.82 2,21 2,06 3.20 4.85 E 3.60 4 4.40 t
Nov, 1-6 ... . P . 5.90 . 9.60 9.40 10.07 1.79 1.43 1,73 1.43 4.97 6,71 ¢ S48 ¢ 7.04 9
Nov. 5. o Lo S BTI N DRV B i 125 4. . .. PR 8.04 i Cwme B
Dee. 1-5... . . . . H 11,57 ¢ 10.23 10,87 10.80 1 . 1.38 1.30 ¢ 1,39 1.23 8.8 7.87 1 7.82 8.78 E
Jan, 1-5.. . [ | 11.65 11.44 11,40 12, 1.09 L96 i 1,20 .98 10.69 11.92 .50 1 12,29 >
Feb -3, .. ... ...... 12,23 ¢ .. 12,47 12,14 ¢ 12,32 1.00 .92 1.06 .85 12,23 13.5% 11.45 i 14.49 3
Mar. 1-5. e eme 13.36 ¢ 12,45 12,72 1 13.20 .93 W75 4 L4 .89 14,37 16.60 } - 13,88 14,03 -t
Apr 1-5. - . hm e 13.42 i 13.25 R ) 14,17 .76 LBL AL L. .02 17.66 16.36 1. : 15,40 §

{ i

- =
¥ With the exceptions indicated, each figure represents a mean of 75 determinations $§ee U, 8. Department of Agriculture color chart (pl. 1). =

uiade in 3 seasong or of 100 determinations made in 4 seasons. X ©QY, orange yellow; YO, yellow orange; O, orange; V, very; I, pleasantly | 8, aweet,
2 Ench figure or deseription represents s mean of 25 determinationy made in 1 season. s Ench figure represents a mean of duplicate determinations. g
: o
<7 U, §, GOVERNMENT PRINTING OFFICEL 1953254777 A
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