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1.

I. INTRODUCTION
A, Object of Stwly

Since Citrus Fruits from three widely sepsrrted regions
are now found on the markets of the centrsl states, it would be
acvantageous to learn whether ery perticular varietles &re super-
ior to others in any recpect. To formulete buying guides for
citrus fruits for institution merketing was the motive leading to
tlis study. The investigation was conducted along four lines:
(1) volumes, urees and seasons of production of citrus fruits,
(2) methods of cistribution and resulting consunption arees, (32)
prices of citrus fruits a«nd (4) comparison of quslities of these
fruits.

B. Review of Literature

Thile a great deal of literuture is &vailcble on the
topic of citrus fruits, little hes been interpreted so as to assist
in formulating purchasing guides for the institution buyer.

The topic as studied by the TUnited States Department
of Lgriculture, has deelt with the production, distribution and
merketing angles of the problem. The consumer angle is not men-
tioned.

One phase of production studied extensively by the
Depertment of Agriculture deals with genetics. 1In the "Yearbook
of Agriculture 1937" (1) the report on "Improvement of Subtropical
Fruit Crops: Citrus" wes written by Hemilton Trauwb, Senior Horti-
culturist end T. Ralph Robinson, fenior Physiologist, Division of

Fruit and Vegetsble Crops and Diseases, Bureau of Plant Industry.
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This report contains an excellent aiscussion of types and varieties of
fruits grown in various regions, as well as breeding methods and results.

The Federal Bureau of Agricultural Ecomomics deals with the
distribution of the fruits. The Division of Fruits and Vegetables in
that bureau prepsres statistical reports of "Carlot Chipments of Fruits
and Vegetables" (2) and "Carlot Unloads of Certain fruits and Vegetables
in 66 Cities and Imports in Four Cities for Cenade" (2). These appear
first, while some figures might still be incomplete, in mimeographed
form, end as soon as possitle after the close of the calendar year.
Printed bulletins later combine the two &bove mentioned reports with
data for two years included in one volume.

The series of Carlot Shipments (2) show each of the fruits
and vegetubles in separate tebles, giving the stete of origin of the
cers end the months in which they were shipped. (Tables I to A£4VI)

In the case of some states with widely differing climatiec conditions,
the stete production is divided into regions; for example, California
Northern District, Southern District, Central Listrict and Imperial
Valley. (Tables VII, VIII ernd others).

"Carlot Unloads" (2) gives the information for each of the
important population centers in this country. The tables give the
same two types of information; the origin of the fruit and the months
of arrival.

The Farm Credit Administration has published a bulletin by
Kelsey B. Gardner regarding "Terminal Fruit Auctions as Marketing
Agencies for Farmers! Cooperctives". (4) The discussion therein

proves the power of the organizations of cooperative associations in
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3.
éhe sule of produce, including citrus fruits, in which cooperetives were
orparized early and which practically control the industry.

From time to time there eopesr bulletins prepered by state
agricultursl experimentsl stations. These deal with munsgement of orch-
ards and problems of production, handling end marketing of the fruits.
Floricae ttate Marketing Bureau in cooperstion with the Urited States
Depertment of Agriculture hes edited & bulletin, "karketing Florica
Citrus, Summary of 1937-1538 Season®™ by H. F. Willson (S). This is
agein stotisticel information regarding marketing of the fruits. The
Depsrtment of Agriculture hus &lso published "Citrus Growing in Florida"
(6) with contributions by John M. Scott, R. H. Hoverd, Frerk H. Scruggs
and others. Pheses of growing end merketing ere diccucsed. Cince the
beginning of this study by the writer, a new bulletin hus sppesred.

J. M. Thompson, former Assistant in Agriculture Extension in California
wrote "The Orenge Industry: An Ecoromic Study" (7). This survey is
written from the viewpoint of understanding the problems of production
end marketing es they sffect the producer.

Vihile cooperstive selling egencies have issued mary circulars,
in the main these were vritten for advertising purposes end hence the
meterial therein is more or less bissed. Much of this from the Califor-
nia Fruit Growers Exchange is an atterpt to influence the public to use
"Sunkist" fruits. Florida Citruvs Exchanre is also publishing literzture
of this nature. However, throuvgh its Stetistical Depzrtment it hes com-
piled "Auction Sales, 1937-1938" (8), "Stastisticsl Bulletin" (9), and
"Summery of Shipments" (10), wnich give suthentic and urbissed informa-
tion.

The sbundance of stetistical date is therefore evident. However,






There is little interpretstion of that deta &s to its effect on the
purchasing of citrus fruits. One study of this nature has been fourd.
Orenges and grepefruit are included in foods exemined by Olive Gertrude
Yyse in "A Stuwdy of Consumers'! Problems in the Selection of Certain
Foodstuffs" (11).

C. The Present Stetus of Citrus Consumption.

It is obvious to eny observer thet increasing amounts of
citrus fruits are appearing in the daily diet of people of 811 finan-
cial circumstences. No longer are orenges on the teble a mark of
weelth. It 1s tecken for grunted thet citrus fruits contribute something
of velue to the winter diet in particular.

The last twenty yeears have found &n enormous increase in the
quantities of citrus products in the northern markets. Not only do
locel grocery stores handle the fruits, but repidly increasing nwubers
of small merkets ere springing up for the sale of fresh vegetables and
fruits only. There ere even occasionel stores which sell citrus fruits
exclusively.

Seversl factors have contributed to this increased use of
citrus fruits. The development of better keeping verieties mskes long
shipments possible; new and better methods of preservation extend the
season; lower prices extend their uses. Advertising by producers and
their agents has made the public "citrus conscious", while education
along nutritionusl lines has emphasized the need for the citrus fruits
from childhood to old age.

Fhen it is found that a food seemingly so desireble and one

which can be put to & variety of uses, is "good for one", and thet the






price of that food is reasonzble, its increased uce is the logical
result. Thus the use of citrus fruits in the institution menu has grad-
ually extended from the first éourse of the breskfast meal through the
finel course of the evening mezl.
D. History of the Citrus Industry.

1. Eerly History

The citrus fruits &as a class ere nutive to southeastern Asia--
eastern India, Imdo-China, southern China end the Philippines. As a
group, these fruits have been cultivated for hundreds of years in the
Orient. The earliest trestise on citrus culture which is still in
existence, is a monograph on the oranges of Wenchow, Chekiang, Nan
Yen-Chih's Chu Lu. This was composed during the period 1174-1189, in
the Chinese languzge. That long ago three horticultural groups of
orasnges were recognized end the totel varieties listed was twenty-seven. (1)

From the commercial standpoint, only five or six of the dozen
or more types of citrus fruits are importenrt. They include the following:

1. Citrus sinensis, the sweet orarge

2. Citrus mexima, the grapefruit

3. Citrus limonia, the lemon

4. Citrus surentifolias, the lime

5. (Citrus nobilis, the Mandarin orarge

Rootstocks are obtained from some other varieties, as:

l. Citrus aurentium, the sour orange

2. Citrus limonia, the rough lemon

8. Ponclrus trifoliate, the trifoliolate orange
Along the trade routes from the Orient the verious types

and verieties spread to the other parts of the world. The orange received






6.
mention in the Sanckrit. (12) At en ecrly dete the citron reached the
Mediterranean region as mention of it appecrs in the writings of
Theophrastus. (1)

The sweet orange reached this region later, apparently not
until the early fifteenth century. The sour orange reached Spzin by
vay of northern Africa. Ellen Ramsey (12) states thet the sour orange
was seen by the Crusaders growing in Palestine. In 1002 A. D. the
Arabs took it to Sicily.

Trawb end Robinson (1) say thet the lemon &end lime were
introduced into Furope about the same time as the sweet orznge, the
fifteenth century. Seversl verieties of these are described by Fer-
rerius and other writers.

Lemon culture first becume imoortant in Sicily, Genos, and
other parts of southern Europe.

2. Introduction into VWestern Hemisphere.

On his second voyage to the New World in 1433, Columbus
stopped off at Gomera, Grand Canary Island, for two deys. He purchased
livestock and fruit and vegetable seed, ard among these, he is supposed
to have obtained "seeds of orances, lemons amd citrons®™. On the
island of Hispaniola, where he landed on November 22, 1433, he estab-
lished a colony, where he "set out orchcrds, planted gerdens". (1)

3. History in Florida.

Exhasustive studles have not been mede of introductions to
other parts of America. It is believed tact citrus fruits were es-
tablished at Saint Augustine, eastern Florida by 1573. 1In that state
the sour orange, and to some extent the sweet orange end the lime,

escaped into the wild to grow uncultivsted. (1)
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Citrus growinz in Florida to any grext extent detes back ebout
tvo humdred years. In 1791, Williem Baurtrum wrote of his "Travels
Through Norta end South Crrolina, Georcie, East and Viest Floride". 1In
accounts of his journeys throush Florida in 1772, often he mentinns the
orunce groves along the St. Jonns River in the region where Jackconville
now stands, and as far south as PDeland. At another time his writings
tell of passing orangze groves on his trip from St. Johns to the Alachua
savanna. (6) However, citrus growingz in Florida did not reach propor-
tions which could be called commercizl until 1870, By the 1830's the
industry hzd become feirly important. Tvwo severe freezes in the winter
of 1834-1895 practically wiped out tnat fruit growing in tne northezst-
ern part of the state, and the orange industr& become centered in the
central ridge section end tne southern coastc:l zrea where it is located
today. (1) Grepefruit suffered a setbuck at thzt same time, but has
gradually recovered, reacning a peck in 1929. The lemon industry, which
vas of conciderable importance commercielly until the time of the freeze,
has never been rebuilt, although there heve been some recent sttempts to
reestablish it. (1)

4. History in Californie.

Citrus seeds were brought into Lower California probably in
tne early 1700's, from other perts of Mexico. In 1769 the Franciscan
missionaries began establishing missions for four hundred miles along
the coast of Culifornia. 4t these missions they set out various fruit
trees, among them orange and citron cuttines. Early settlers obtained
trees from these mission orchards, anmd by 1830 and 1840 there were

a number of small plantings in the region of Los Angeles. About 1871 the



section where Riverside now stands was sold to settlers by an eastern
promoter, and numerous orchzrds were set. (13)

The source of the supply of msny of the plantings of about
this time was the nursery owned by Thomas A. Garey. He was the out-
standing nurseryumen of his time, and impérted large numbers of important
varieties from 1828 to 1875, apparently from Florida, Australia and
southern Europe, as well as from the nurseries of Allwanger and Barry
of Rochester, New York, and Sir Thomts Rivers of Sawbridgeworth,
Englerd. (1)

The fruit was sold locally until the completion of the
Southern Pacific Railroad in 1876, when the first carlozd of fruit
was shipped to St. Louis, Missouri, arriving in good condition follow-
ing a month in transit. The first specisl train loaded entirely
with oranges, left the River Stetion, Los Angeles, Febru:ry 14, 1866
for the east via the Southern Pacific and Union Pucific Railroads.

Grapefruit growing in Cezlifornia and Arizona was started
in 1890 with plantings of the Marsh variety. It hes been important
only locally, since the quality of these grapefruit is inferior so
far, to that of the fruit grown in Texas and Florida. (1)

Lemon culture hes been especially successful in Californis;
tae southern coustal region of tais state produces most of tais fruit
founrd on our merkets. (1)

S. History in Texas

The Rio Grarnde Valley citrus industry is a rether young
enterprise. Its history cen be divided into three distinct periods.
(1) Up to 1899 citrus fruit was grown for home use, and no perticular

attention was paid to rootstock. (2) The resistance to frost wes



. demonstrated during the freeze of 1899. Trees budded on trifoliate
stock withstood tais destruction, and therefore, this type was the pop-
wlar supply of rootstock for the next decade. HLowever, tais stock
was soon found to be subject to several disezses common to oranges.
(3) Observzations of some very outstanding pioneers in the Rio Grande
Valley, beginning after 1900, made possible the growing of citrus there
in commercial quantities. The sour-orange rootstock was found to be
superior for the climetic conditions there. The importznce of this
developnent is clearly demonstrated by the fact that in 1921 the
citrus shipments of this section amounted to thirteen cerloads, and
in 1931 hed increused to five thousand carloads. These shipments
consisted mainly of grepefruit of the Marsh variety and its pink-
fleshed mutations. (1)
E. Species and Varieties of Citrus Fruits

1. Species of Citrus Fruits.

The genus Citrus includes mamny species in the Family
Rutaceze, whose fleshy fruits sre used chiefly for food. Closely
related to the true Citrus species ere the genera Fortunella, includ-
ing the kumquuts, and Poncirus, the Trifoliolate orange, as well as
a few other tropical genera whnose fruit never reach this region. (19)

The outstanding grouns have been mentioned in connection
with the history of the fruit. The Mandarin orange end the tangerine

orange are forms of Citrus nobilis variety deliciosa; and the Satsuma

orange of Citrus nobilis variety unsiniu., Citrus mexima has several

members, the shaddock, the gravefruit and the puamelo (also spelled

pomelo). Citron, Citrus medica is not an important species, but is

grown somewhat in this country. Of lesser importance are the species
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of Fortunella, the kumquats. (19, 1)

The large number of types meke possible fruit with many
diversities-- in dessert end keeping qualities, season of maturity,
resistance to disease, and regional adaptation.

2. Chsracteristics and Uses of the Fruits.

Many of the citrus fruits--sweet orange, grupefruit, lemon,
and lime--are very well known even to the people in northern United
States, and require but little description. The taste quelities are
seid to depend on verious combinations of sugars, acids, glucosides,
esters, and peel oil. The sugars end acids are the basic metrix, and
give the variations from sour through tart, sweet end insipid. The
esters, glucosides and peel oil account for the bitter and aromatic
qualities. It seems that the bitter characteristic furnished by glu-
cosides is in evidence only if these substances are present in suf-
ficient amount in the tissue. This bitter taste is not normally
present in oranges, but is an expected and even desired quelity in
grapefruit and lemons. This is proved by a prejudice aguainst a vcriety
of grapefruit called Triumbh which does not hzve the characteristic
glucoside bitterness of this type of citrus. Coit (13) describes this
veriety as "somewhut lacking in flavor". The aromatic quality furnished
by the oil of the peel, is important in some species, such as Citrus
nobilis. (1)

The sensation of sweetness predominates in most commercial
varieties of the sweet orange. Analyses of Cslifornia oranges reported
in a bulletin from the University of Celifornia Agricultural Station,
shows the sugar content of Wwashington Navel and Mediterrznean Sweet

oranges to be 9.92% and 9.70% respectively. (13) Of this approximctely
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' half is sucrose, and the remsinder a mixture of other fruit sugars. A

slight perceptible tartness is usuwslly combined with the svweet flavor.

Coit (13) attributes this to the citric acid content which is about 1%.
The contribution of esters is only slight in most varieties, but in the
"Pineapvle" veriety lends an outstanding cheracteristic odor.

In the Mandarin orange or the "kid glove" vzrieties, the esters
give the tangerines a pleasunt "téng". The King and Satsuma oranges in
this group are sweet like the sweet orange.

The glucoside neringin gives the greapefruit the quality of
bitterness. This, added to the acidity, which is et times mild, and &t
others more prominent, maskes the fruit the outstending breakfest or first
cource appetizer.

The term Shaadock or pomelo nemed after Captein Shaddock, who
first brought it to the Vest Indies, is supposed to be nutive to the
Malayan Islands. It is very large in size, sometimes atteining a diam-
eter of nine inches and a weight of fifteen pounds. The skin is yellow;
the rind thick, white, spongy and bitter; the pulp greenish, sub-acid,
vetery and aromatic. Fairchild in "The World Vias My Garden" describes
a pink fleshed chaddock which he found in Java.

In this country & small variety, somewhat larger then a large
orarge, is the one seen on the merket. This is the fruit called grape-
fruit from a habit of growing in clusters like bunches of grapes, or
pomelo, leaving the name Shaddock for the larger sort, although strictly
speaking all are pomelos. The grapefruit is rather thin-skinned for its
size, but the toughness of its skin renders it a good shipper, and pre-
serves the juice for a long time, often till far into the summer. The

tree is productive, ylelding as much as sixteen barrels from a tree
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"twenty-five years old. (22)

The acidity is the first importance in limes and lemons. Traub
ard Robinson tnink that the acid content should be 6% to 7% in taese
fruits. (1) Coit (13) says the lemons contzin 7%% of citric acid and
2% total sugars, of which % of 1% is cane sugar. The characteristic
glucoside accounts for the distinguishing flavor of limes. The peel oil
in both fruits contributes desirable qualities. (1)

Citron is used entirely for meking preserves or for candied
citron used in fruit cakes, plum puddings and products of thxt mature.
The kumcuat is used in oreserving, for table decorations on twigs which
ere grown uas ornamentals on lawns in Culifornia, and &s & fruit to be
consumed fresh, in which case the wnole, including the skin is ecten.
Sweet and sour verieties are known, and in each the rind has little of
the nungent oil which is found in most citrus fruits. (1,13)

3. Varieties of Oranges.

Varieties of the various types are closely linked with the
region in which they are grown. Therefore, they will be discussed in
groups corresponding to the regions of citrus culture.

(a) Florida Oranges.

The sweet oranges of Florida consist of mainly five varieties;
the Hamlin, and Parson Brown which are eerly; the Pineapple and Homo-
sassa which are mid-season crops; and one late variety, the Valencia.

Hamlin, a sport of the Mediterrznean orange, was discovered in
a grove planted by Isacec Stone, neer Glemwood, Florida in 1879 for
Mrs. Mary H. Payne. This grove later came into the possession of A. G.
Hamlin enmd the orange was then named for him. It is an early orange of

remarkably fine quality. (15) When conditions for culture are favorable,
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the acidity &and sweetness are well blended, resulting in excellent flavor.
The rind is the smoothest of any of the sweet varieties, and is glossy;
seeds contained usually number one to five, with many fruits seedless;
sections 11-12, uneven in size. Unfavorable growing conditions give

rise to fruit s»nlitting, riciness of pulp, ard poor juice quality, so

the quality of Hemlin is not always satisfactory. (1)

The Parson Brown 1is an orange of Spanish origin. This vsr-
iety originated about the ssme time as the Hamlin variety. According to
F. D. Waite, it was introduced by Captein J. L. Carney of Lake Veir,
Florida, about 1878, and origimuted at Febster in the seedling grove of
Parson Brown. (15) In this vsriety also, the acidity and sweetness ere
fairly well blended, if the fruit is picked early. Seeds number from
ten to nineteen; sections 16, reguler, well defined. (1) It is thought
by some to be of better gquality than Hamlin from Sweetness standpoint.

The Homosassa, another Spanish type, is a variety of excellent
quality, with & rich flavor. Rind is thick, tough and smooth. <Ceeds
in this kind number up around twenty to trenty-four. Sections nuamber
eleven, lurge, and fairly regular; flesh is coarse-grained. The acidity
and sweetness is well blended. Tais variety is one of the best of the
Florida seedlings. According to Reasoner, it originated in the grove
of the Homorable Mr. Yulee at Homosassa, Florida. (15)

The Pinezvole, is an outstanding variety. It has a glossy,
smooth, bright and satiny rind of deep orange color, full ripe speci-
mens often showing a reddish tinge. SCections number eleven, slightly
irreguler; seeds are abundant, ususlly thirteen to twenty-three. It

originated in the heart of the old citrus belt near Citra, Marion County,
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Florida, in the grove of James B. Owens. It was nzmed Pinezpple
beccuse of its fancied resemblance in flavor to this fruit, and from
the odor which is similar to that of pineapple, in the opinion of
some. The fruit belongs to the liediterrsnean ty-e. (15)

The Valencia orange is outstanding because of its late
maturity. The lkiediterranean type also claims this variety. The flesh
is firm; the rind is thin, smooth, tough; sections are nine or more in
number, and are clearly marked. (15) It hus a fairly high content of
citric acid which contributes to its good holding and shipping quality.
(1) It is regrrded as seedless, but actuslly hzs from two to six seeds.
The Valencia orange was introduced through the Thomas Rivers! Nurser-
ies, London, England, into Florida and California nearly the same time.
The Rivers'nurseries had imworted it from the Azores, and had catalogued
it "Excelsior". It was introduced into Florida seemingly in two differ-
ent plentings, about 1870 by General Sanford, Pslatka, and shortly after-
werd by E. H. Hart, Federal Point. It is sometimes referred to as
Hart's Late orange, Hart's Tardiff, or Hart. However, in recent years the
term Valencia is commercially applied.

In the markets of the middle west a variety known as Indian
River is seen only rarely. It is a native seedling variety, originating
on the Indian River in Florida; hence its name. The quality is excellent,
Juice abundent, flavor rich and sprightly.

(b) California Oranges

Two varieties prove sufficient to furnish California with an
orange crop every month of the year. And so the number of varieties there

are limited to these plantings of any great size.
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The Washington Navel, Bahia or Riversiae Navel is of great
commercial importance. The best strain of this variety is described
by Shemmel and associztes as "obovoid in shape, and gener&ally of med-
ium to large size. The rind is of medium thickness, and the texture
is smooth grained. The color of the fruit is bright orange; the rag
is tender and comparatively small in quantity; the juice is abundant
and of superior quality; having & pleasing and sprightly subacid
flavor. The fruits sre seedless, and the navel usuelly is smell,
rudimentary, with no development except in the rind." (16) This var-
iety was introduced into Californie in 1873. 1In 1870 Williem Saunders,
then in charge of government provagating at Washington, District of
Columbia, for the United Stetes Agricultural Department, received a
shioment from a missionary &t Bahia, Brazil, contsining twelve trees
of the Bahia Navel orange. After being placed in the greenhouse at
hashington, these trees were used indiscriminstely as a source of buds
from which were propegated a number of trees. Hume (15) thinks two of
these twelve trees imported were received by Mrs. Luther (Eliza) Tibbets,
of Riverside Celifornia. Coit (13) believes &ll these twelve original
trees for some reason passed out of existence, and that the trees re-
ceived by Mrs. Tibbets were two propagated from the originals in the
greenhouses at Washington. In either case, the two trees were planted
beside the cottage of the Tibbets family in Riverside on land which they
were homesteading. In 1879, at the Citrus Fair in Riverside, fruits of
the trees of Mrs. Tibbets were displayed and received considerable atten-
tion. It was thought that irs. Tibbets forgot the nsme bahia, and upon

questioning answered that the oranges were from Washington. Thus the
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neme came to be Vashington Navel, end all other Navels were called
Australien because it was supposed that they all came from Austrazlia.
(12)

The Valencia is the other principel variety of sweet orange
grown in California. Climatic conditions vary widely beceause of differ-
ences in rainfall, protection by mountzin ranges, the moderating influ-
ence of the ocean and other factors. These affect the ripening period
of fruit, so that the same variety matures at different times in differ-
ent regions. This, linked with "tree-storage™ in the case of Valencias,
which holds its fruit in good condition for several months, causes a
marketable fruit crop throughout the year. This tree storage is mede
possible by the dry summer climate with comparative freedom from fruit-
destroying fungi, together with other seasonzl factors assisting in a
long ripening season. This type of storage is used to a lesser extent
in Florida. One disadvantage is that the oranges become less juicy
during such storage. Altnough this is the same variety of orange grown
in Florida, there is some difference in the flavor, texture, etc., due
to different soil, end different climaetic conditions.

Some other varieties are grown in lesser amounts in Calif-
ornia. These include Australian, Mediterranean Sweet, Paper Rind,

Ruby (Blood), Jaffa, Joopa and Crafton, none of these being of commer-
cial importance in California. (13)

(c) Texas Oranges.

The oranges grown in Texas consist of varieties already men-
tioned, the Hamlin, Pineappnle, Parson Brown end & few additional var-
ieties as the Joppa and Ruwy. However, in generzl none of these are

well adapted to the climatic conditions of Texas. The Valencia trees
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are productive and fairly regular in bearing, but the fruit is under-
sized. (1)

The Temple orange, the exact origin of which is unknown,
is promising under Texas conditions. It is thought to be a hybrid
betvween a sweet orange &and some vuriety of the Mendarin group. The
original tree from which propugation was sterted is budded, but no
one knows where the bud ceme from. (15) It stards in old Temple place,
near Winter Park, Florida, and was named for William Chase Temple.
The Buckeye Nurseries, Tampa Florida catalogued it in 1917,

4. Varieties of Grapefruit.

(a) The imoortant varieties of grapefruit which eare
grown in Florida consist of two kinds, the Duncan end the Msrsh. The
Duncan is a very superior variety, but has many seeds, sometimes as
many as fifty. (15) OSections number fourteen, well marked. The large
juice sacs make it possible to remove the pulp from the sections. It
originzted as a seedling from a tree grown by Don Phillipve, in Pinel-
las County, Florida. (15) The originzl tree nearly one hundred years
old was standing yet in 1925. This variety of fruit can be held on the
trees, and is picked from KNovember to April. However, the seeds often
germinete after March, and the fruit is not as desirable.

The Marsh variety, because of its seedlessness is gradually
replacing many of the seedy varieties. Although called seedless, the
seeds number from none up to six. The rind varies in thickness &and is
smooth. The sections are thirteen, regular, and have thin partitions.
The bitter principal is not strongly marked. This variety was intro-
duced by C. M. Marsh, Lakeland, Florida, about 1895. The ebsence of

seeds makes it possible to hold this fruit on the trees in "tree storege"
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very late. They mature late in the fall or in early winter.

McCarty or Indian River is an interesting variety. Its
fruiting habit is different, &s it bears its fruit singly on the
branches. 1t is seedy, containing forty to sixty cseeds; acidity is
normal, Sections total thirteen ard ere large, rsther irregular.

The origin of the variety is unknown, according to Hume (15). The
men for whom it was nzmed, C. T. McCarty of Eldred, Florida, from whom
specimens were first received, wrote regarding it; "This pomelo is
known here as the Standard or Indian River; I don't know its origin.
It czme here from Rockledge sixteen yeers ago (about 1886)."

There are now pink-fleshed varieties being grown in Florida.
Both are from Mersh veriety parents. The Thompson (seedless), and also
the Foster (seedy) are similar to the pzrent in characteristics except
for the pink flesh. In both, this color tends to fade as the fruit
reaches full maturity. (1). The former variety wes discovered by
S. A. Collins in a grove ovwvned by W. B. Thompson, near Oneco, in 1913.
The latter wes found by I. B. Foster, of Manetee, Florida, in an Atwood
grove at dMenavista. In Foster, the color often shows through the rind,
although actually the color is confined to the section membranes. (15).

A veriety known as Davis is being grown and receiving atten-
tion, because of its outstanding characteristic, which is the fact that
it has been satisfactory for canning. The pulp remeins firm, while
that of the Marsh tends to become soft in processing. (1).

(b) Texas Grapefruit.

The Mersh veriety is the most abundant kind being grown in
the Rio Grande Valley. This, &s grown there, has "a pleasing, mild

flavor that has met with favor in most markets where the fruits have
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been offered for sale." (17)

A number of early seedy varieties are grown to & lesser ex-
tent, but these disappear from the merket efter the seedless karsh variety
is on sale. These seedy fruits include Duncan, Conner, McCarty, Inmen,
and Walters. (1)

Both the Foster (seedy) and the Thomsson (seedless) nink-
fleshed varieties grown in Texas ripen early and sell at a premium. The
Ruby, a newer tyoe, a mutation from Thompson, has both pink flesh and
pink rind. This should not be confused with the Ruby orange.

(c) California and Arizona Grapefruit.

The few grapefruit which are grown in this district ere of the
Marsh variety. They mature late in the fall or in early winter.

5. Varieties of Mandarin Oranges, Tangerines and Satsumas.

(a) Tangerines

(1) Florida tangerines are one variety, the Dancy.

This variety is very orolific. The skin is deep orange in color amd so
is the flesh. The rind is smooth, thick, leathery, and easily removed
from the rest, being attached by few strings to the flesh. Sections
number eleven to fourteen, fairly regular in size, and are easily de-
tached from one another. It is said to have origincted as a seedling at
Buena Vista, St. Johns County, Florida. The parent tree was reised
by Colonel George L. Dancy. (15)

() Texas has the Dancy variety from its eesrlier
plantings, but has later found the Clementine and the Varnuco superior
under Rio Grande Valley conditions. (1)

(2) Celifornia Dancy tengerines are small in size.

Therefore new varieties are being developed which oroduce fruits of good
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size and excellent quality. Three of these developed by Frost of the
Riverside Station are the Kara, the Kinnow and the Wilking. (1)
(b) Satsumes.

(1) The Satsuma industry of the Gulf coast region
from Florida to eastern Texas is based primarily on the Owari Satsuma,
as it is &n early fruit. An ecrlier variety would be still more advan-
tageous to this region, in order to get it on the market before the
sweet orange arrives in large quantities. Therefore, newer varieties,
as the Kawano and the Silverhill are being tested for this early develop-
ment quality and for ability to resist cold. (1)

6. Vearieties of Lemons.

(a) Florida Lemons.

Citrus scab has proved to be destructive to the lemon in-
dustry in Florida. Varieties to withstand this disease are desirable.
The Perrine lemon has lately been introduced, and promises, because
of its resistznt qualities, to give new hope to the imdustry. So far
it is not importent commercially. (1)

The Meyer lemon is & variety noteworthy for its frost
resistance. However, its low acid content, which is only 4.2% to 4.8%,
lérge size, and round shape are all definite drawbacks on the commercial
merket. (1)

(b) Celifornia Lemons.

The present plartings of California lemons are limited to
two varieties. The Eureka is desirable because of its comparative
freedom from thorns, its earlier bearing gquality, and its ebility to
produce large quantities of fruit. Its chief drawback is its character-

istic of dropping leaves from the branches, leaving the fruit exposed
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to the hot rays of the sun. The color of the cured fruit is lemon-
yellow. The rind is very thick when uncured, and reduces to 1/8 inch
when cured. Sections number ten, and zre well defined amd regular,
Juice is abundant; acid, pure amd strong. Flavor is excellent;

seeds are present, mostly ebortive, small. This variety was intro-
duced by T. A. Gsrey of Los Angeles and wes originzted by C. R. Work-
men at the same plece, the seed from which it grew having been im-
ported from Hamburg in 1872. (15).

The Lisbon is the other principal variety. It hss heavy
foliage which, in contrast to the Eureka, protects the fruit from
sunburn. It hes & tendency to bear one large crop, maturing in win-
ter, with only a small amount of summer fruit. The color of the
cured fruit is lemon-yellow and the base is somewhat necked. The
rind is fairly smooth, and sweet to the taste. Sections total ten
or eleven, and are regular in size. Juice is &abundant and acid is
clear, pure, strong, with an excellent flavor. Oeeds number one to
five, usually ebortive. The fruit keeps well. The Lisbon lemon
was imported from Portugal and was first grown at Riverside, Calif-
ornia by D. N. Burnham.

7. Varieties of Limes.

The Key, Mexican or Yect Indiacn lime has been the princi-
pal variety of limes grown, and these mainly on the keys. In size
and quality the fruit is very variable as it is grown from seeds, and
accordingly it is thought thuat it is not any single well-marked variety.

Lately, the Tahiti (also called Persian or Bearss) variety

is being planted on the main land in the southern ridge section. It
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is of high quality, with a heavier skin that will permit storing

&nd shinping, and it hus a pleasant eromstic property. (1) The Leke-
land and Eustis limes ere excellent for juicing quality, but are small
ard lack the thick rind which is desirable for transportztion. (1)
Therefore, they are of local importance only.

8. Varieties of Minor Citrus Fruits.

(a) The citron varieties also are numerous, but here also
one variety is importent commercially, the Corsican. (1)

(b) Kumquats include the Nagaini, oval variety, the Larumi,
rourd and the lkeiwe, a sweet variety. The first ramed predominates in
all olantings thus far. Its rind is smooth, eromatic and spicy. The
julce &cid is cparse; sections usually nrumber five., CSeeds totel two
to five. (15)

(c) The sour orange, Oklawske, is superior to other varie-
ties. The fruits are larger, three or four inches in diameter. It
is an excellent marmalade variety if one likes bitter orange marma-
lade of the English or Scotch type. (1).

II. METHODS USED IN STUDY

Several methods were used in making this study. Through
statistics, a survey was made of the size of the industry, the produc-
tion regions and distribution of the fruits. Prices of fruits secured
on local markets gave insight into the tyopes and sizes of fruits avail-
able. Laboratory study vas used to ascertain relative gqualities of
fruits. Compurison was mude with similar findings of other resezrch

workers.



A, Ctatistical Information

Statistics on citrus production were obtained from the
United States Department of iAgriculture through the Chicago office of
the Bureau of Agricultural Economics. Reports from state agricultur-
al stations e«nd from merketing organizations listed volumes of pro-
duction of the various varieties of fruits, prices of fruit on the
Detroit end other auctions, and the sales of the fruit from week to
week with the carlot unloads of fruit in each of the sixty-six prin-
cipal cities in the United bLtates. Bulletins published by Florida
Agricultural Experimental Stetion, University of California eand the
United Steates Lepartment of Agriculture gave information of procuction
erd distribution. (1, 2, 3, 5, 6, 7, 8, 9, 10, 17)

B. Prices.

As the packing and handling of the fruits affect both the
price and quality of the fruits, these aspects of marketing were
studied. Literature obtained from state bulletins and the bulletins from
merketing agencies assisted in this phase of the work. Information re-
garding rots &nd fumigation methods were checked by Dr. ¥. L. Mallmarn.*

Local retuil stores were visited eech Vednesday and Saturdey
for three months, Januery 28 to April 15, 1929. Varieties of stock on
hand end the prices of these fruits were obtszined. Wholeszle prices
were obtained from bulletins published by the mérketing egencies,

Freight rates were obtained from local freight agents.

#Dr, W. L. Mallmenn is Associcte Professor in the Bacteriology Depurt-
ment of Michigen State College, Fast Lansing, Nichigan.
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C. Quelities of Fruit.

Thirty dozen oranges of various verieties were purchased
et verious intervels from locel retail stores ard from the Detroit
Union Terminel, a wholesale market. DLetermiretions were mede on the
dey of nurchase or within three days sfter the purchase. During that
time they vere kept et orainury room tempersture.

Deterninations were made on ore aozen of each of the follow-

ing verieties and sizes.

Californie Nevels Florida Velencies Florida Pineapples
324 324
288 288
’52 250
216 | 216
200 200 200
.176 176 176
150 150 \ 150
126 126
100 100
l 96
Florida Temples Florica "Round" Texas Mavels
176 Fot sized Not sized
150
126 Florida Valencies
U. S. #1
U. S. #£2

U. S. #3
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Each orange wes weighed to the nearest tenrnth of & gram on & trip bal-
ence vwhich was belenced each day before use. The juice wes extracted
vith the fruit juice extractor sold under the trece name "Sunkist",
rurning at a high speed. The orange vauc held steedily on the resmer

for the first five seconcs and then turned several times to get the
pressure distributed so thet tne juice would be extracted from all

oarts of the fruit. The extraction vas stopved when no more juice cculd
be exprecsed, ard vhen further reeming woulc have ceused the removel of
undesirable membrines. This process recuired from ten to twenty-five
seconds, according to the size of the orancse. The strained cnd unstrein-
ed juices were measured in a gracduste cylirder. The juices, btoth strain-
ed ard unstrained vere slso weighed to the nearesttenth of & grem.

These weignts were used to determine tne percentuge of juice obtaincble
from each size, the amount of juice obteinuble and the cost of juice

from each size.

Ten cozen 150 Celifornis Navels ard 75 dozen Florida Val-
encies, size 180, were weighed for correletion of size. The oranges
were taken from one box in esch cese and weighed to the nezrect gram.
These were used to find mean weight &nd frecuency of weights.

Three dozen Florida Valencizs and three dozen Cslifornis
Navels were tested for effect of storage on loss of weight ard effect
or. amount of juice obteinable. The oranges of one veriety came from
one box in each case. One docen of eech vaeriety were juiced immed-
istely, one dozen was placed in & refrigerator for one week et 40°-
50° F., and the third dozen sotred in a storeroom at 70°- 8CPF. for

the same length of time. Vieights &t purchase «nd when juiced were



8.
recorded.s The amounts of julce in exch case ves founu, and comparison
made betveen the different comitions of holding.

Cuzlity of the juice of different grades of Floriaa Valencia
oranges was tested by having a8 gronun of judres rive oninions es to the
comperetive sweetness end flavor of the juices.

A study wes mude of the ability of persons to determine the
difference between lernon and lime juices when mace into beverares.
Julyres attempted to nume the juice from the flavor of the beverere.

Desirable concentrations of lime snd lemon eces were rcted
by juwagres vhen bevera;es were meae with constint amounts of vater ard
sugar, end three different amounts of juice in the case of each [ruit.

Judpes reted tne decirability of grzpefruit sections from
fruits from three states. Sections were tasted efter removal from the
fruit and without peel or meubrane.

A survey of similer studies snowed vork by Olive Gertrude Viyse,
University of Michigen Hospitul and Creater New York Dietetics Assoc-
iation. Compcrisons of results are incluaed.

D. Intervretation of the statistical data was mace throurh
the aid of Dr. %. D. Baterfami G. G. Lpeeker#,

III. DISCUSSION
A. Importance of the Industry.

1. Velue of the Crop.

The citrus inductry has reached such hure proportions

that in 1934-35 the annusl farm velue of these fruits ves

#Dr. ¥W. D. Baten and G. G. Speeker are Associate Professors of
Mathematics, Michigan State College, East Lansing, Michigan.
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over §124,000,000. Of this amount, orenges brought in
returns of £100,000,000; grapefruit, &1€,7£C,0CC; &rd
lemons, $£17,250,000. (1)

2. Number of Peogple Vorkirng in the Industry.

During the 1926-%7 sezson, 110,0C0 people had full or
pert time work in the Floride citrus inducstry during the
shipning ceason, September to Jure, erd 25,0CC of these hcd
employment, mostly full time, during the summer. (6)

Charles C. Teague, Precicdert of the Celiforniz Fruit Grovers
Exchenge, estimates the mumber of peorle derivirg their
livelihood from the citrus industry in Californie to bte &t
leest 200,000 (21)

Texus Bureau of Lator Statistics was unable to estimate
the number of people employed in the citrus industry*.

The veo;le cffected ty the citrus irdustry are not
limited to thnoce actuslly reisirg the fruit, &s much of the
levor corcerned is connected witiz the marketing of the crcc.
Lurber for crztirg mounts into thouse#nds of bourd feet each
yesr. Trinsnort-tion facilities, ircluding reilvays, trucks
and bouts, are used to tske products to distant merkets.
Jobbers and deazlers of verious sorts hendle the fruits before
they reech the svot at which they are finally consumed.

Z. Acreeges.
&. Oranges
The total acrezge of bearing arnd non-tearing trees is

estimeted by J. . Thompson to have been erourd £25,000 zcres.(7)

s#Correspondence of April 1%, 1939
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According to the teble of scresges on Page 248 , the

total acreeges of bearing orange trees five years and
over, in the four leading orange-producing states emounted
to 452,0%4 as of July, 1937.

The two states, California and Florida lead the field.
California's acreage of bearing trees is estimated at
221,242 acres or 48.9% of the acrecge of the four leading
orange-producing states; while the rivel cstete, Florida,
boasts 202,076 acres or 44.7%. Texas production of oranges
comes from 22,470 acres, or 4.9% while Arizons has plantings
of beuring trees to the extent of 6,246 acres or l.4% (Graph I)

b. Grapefruit.

Florida and Texas produce most of the grapefruit in this
country. Florida plantings cover 83,1€8 ecres, while those
of Texas cover 74,429 acres., Cealifornie had in 1937, acre-
eges of grapefruit amounting to 16,853 and Arizona, her
neighbor, claimed 12,651 scres. (Graph II)

c. Tangerines.

The raising of tangerines is mainly limited to Florida
on its 24,509 acres. However, California has 1,602 acres,
Texas 606 acres, and Arizona 54 acres. (Graph III)

d. Lemons.

Californie alone at present grows lemons commercially
and has 47,139 acres devoted to this fruit. On these acres
she grows most of the lemons consumed in the United States.

e. Total Citrus Acrezges.

The total citrus acreages for the four leading citrus

growing states appear from these estimetes to be:
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Florica, ZC9,7:3 ecres; Califorrie 286,8Z6 acrec; Texeas
97,515 2cres; erd hArizora 18,081 acres. Three other states,
Flebema, wissiseioni ¢rnd Loulsciera grow & combired total of
spororim:tely 17,500 acres, making the totcl number of ecres
of citrus fruit in the United Sftatec in the neishhorhood
of 720,500 gcres. (Greoh IV)

B. Procuctior of Citrus Fruits.
l. Aress of Procuction.

The areas of production of citrus fruvits in the United
Ltates zre limited by climatic conditions to three mein centers.
These regions night be called the couthern humid region, the
southwectern irrigated region, end the central irrigcted re-
gion.

a. OSouthern Humid Region

The southern humid subtrovic regior, including Florica and
the Culf border of neighboring stetes, is one of thne princioal
citrus recions. Tne citrus develooment begzn in eastern Flor-
ida near St. Aurustine and alorng the Indien River. 1In the
north-central Florica region, euarly plentirgs were in the gen-
erel vicinity of Palatks and Ocala, as far south &s Loke Non-
roe. Tne vicinity of Tumpa Bay and southvard is the location
of the develooment of the industry on the west coast. As has
previously been stated, procductiorn in the northeastern section
vas fairly imoortznt, but tne freeze in the winter of 1894-95
prectically wivced out tne industry there. Since then, the
center of the industry has moved farther south, into the cen-

tral ridge section &nd the southern coastal region. (1)
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Becauce of the cold recisting ability of the Satsuma
wnich vas dewmonstrated in the freeze of thet fatal yeer
(1894-55), the region producing this fruit hes spread from
its beginning along thne Ct. Jouns River erd neer Jacksonville.
New the Gulf coest region in western Floride, Alebema, Mississ-
inpi, Louisiera znd Texes produce this fruit elso. (1)

b. CSouthwestern Irrigeted Region.

The citrus industry in the southwestern irrigzted region
is estatlished princically in the southern coust and interior
velley sectiors of Califernie. The fruits grown in the southern
coast region are zlmost entirely sweet oranges &nd lemons. In
the interior valley section the fruits sre the sweet orenge srd
the grapefruit. Grapefruit zre now beirg grown in another sec-
tion of this irrigeted region, the southern part of Arizone.
The northern coast cdistricts of Celifornis &are less imnortant,
tvt furnish some fruits. (13)

In the interior valley region is the territory inland from
San Fraencisco, and includes &ll the country not immedistely
edjascent to or within the influence of the ocean. The in-
terior velley regions are sometimes divicded into the Impericel
velley region, end the Central District. The letter lies
prircipally in Tulere County. United Stutes Department of
Agriculture Staticstics use this division. The southern coast
region includes all the citrus country betveen the mountains
and the cea as fur north as Santa Bearb:ra. The northern coest
region includes ell the country within the influence of the

sea from Sante lisrie as fcr north as Sonoma County. (13)
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c. Central Irrigeted Region

In the lover Rio Crande Valley of Texus, a more recent
esteblishment of the citrus industry is based principslly on
the grepefruit erd to a lecsser extent on the sweet orange.

The district is limited mainly to three counties, Cameron,
Bidelgo, and Willacy.
2. Volures of Shipments of Citrus Fruits.

a. Record of Shipmerts.

The exact cmount of production of the various fruits would
be impossible to ascertsin, for locel consumption is & factor
vhich cannot be determined. However, the phase in which the
buyer of citrus fruits in the eastern ard rorthern pert of the
United States is interested, is not the local consumption in
Florida, Czlifornia &nd Texas, but the amount of fruit enter-
irg into wholesale trade. These fifures are collected by the
United Stetes Depurtmernt of Agriculture, Burezu of Agricultursal
Economics, arnd published. lovement by rail in carlots can be
eesily found. UNovemernt by truck is more difficult to compute.
However, tne Bureau has collected &l11 such data possible and con-
verted truckloads into carlot equivalents. Similerly the boat
shipments have been reduced to carlot terms, in order thsat ell
shivments mey be given in similar terms.

b. Orange CShipments,.

The total orange shipments in the United States have more
than trebled in the last tventy years. The oldest complete
record of shipments assembled by the United States Department
of Acriculture wes for the year 1318 (Table V), that Depart-
ment having sterted to keep records of the same in October,

1917 (Table II). The total for 1918 wes 28,444 cerlosds;
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vhereas the six seessons studied in deteil in this writing,
1932-27 hed an everage of 91,582 carloads. (Grach V) But as
shown in Graph XIV, fluctuatiors in orange production are large,
with crops ranging so that during these six years referred to, ship-
ments veried betveen 81,717 carloads in 1922 and 10R2,€29 car-
loaeds in 1935, the lergest production on record prior to 1938.
(Teble LXXVIII).

Almost all of the oranges are produced 1n California and
Floride. (Graph XV, Tables XLIV, XLV, XLVI, XLVIII, LIII).
The other states, Texes and Arizona, Louiciers, Alebama and
Missiscsipol produced a combined total of only about 4.5% of the
United States total, in 1937 and 2% for 1932-2Z7 averazge (Tables
XLVII, XLIX, L, LI, and LII). Texas had a phenomenzl rate of
increase in production and now produces more then the other
minor states combined. In 1932 the shipmernts of Texas vere
but 200 cearloads, while in 1937, through a steady increase,
the shipments of that state had reached 2,650 carloads.
(Table XLVII).

California and Florida Shipments.

Throughout these six seasons studied, 1932-1937, the
average shipments from Celifornia were 57,772 carloads, or
63% of the United Stetes total production; end that of Florida
31,563 cerloads, or 34%. (Graph IX). As a result of the sev-
ere freeze, California shirments for 1937 dropved to a figure
near 42,600 carloads, while Florica shipments were the highest
ever recorded, about 29,316 carloads.

The trend of production has been steadily upward. The
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trend line for yearly production is shown on Gravrh XIX. hHow-
ever, the year-to-year fluctuations are often rather large,

es is evicenced from Graph XIV. These varietions are due mainly
to frost, wind, and heet, but in a few cases, to drought or
hurricenes. Since the freeze of 1937, orchard heating is being
used more extensively in California. (7).

slonthly shipments from each region veries. Southern Cal-
ifornia has heavier precduction during spring and summer months
(Graph XVI). The peak of centrel California vroduction is in
November or December (Graph XVII), with a lesser pesk in lay.
Florida shipments reach huge procortions from December to May
(Graph XVIII).

ce Grapefruit Shipments.

The totel United States grzpefruit shicments have been
multiplied by five in the last twenty years. During the 1918
calerndar year 5,650 carloads were shipped; wheress the six
seasons, 1932-19Z7, averzpged 28,805 cars. (Teble IV, LXXVII,
Graph VI). The increase in the last six years is outstanding.
(Teble VII, XII, XVII, XXII, XXVII, XXXII). In each year 1932
to 1934, the shipments were around 24,000 carloads. In 1935
this was increased to about 28,000 and in 1936 to around
30,000 carloads, and the year 1937 found 41,790 carloads on the
market.

Almost all of the greapefruit are produced in Florida and
Texas, but California and Arizona together produced and shipped
2,806 carloads on an average. (Tables XXXIX, XL, XLI, XLII, XLIII)

This is a little less than 10% of the 28,200 carlozd average of
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tiue entire country. Of tnis 109, Califorriz shiuned ebout
6% o«rd Arizona ebout 3.5%. (Greph X)

Within the lest six yesrs for which records cean te obtein-
ed, a very interesting thing has hacpened in the grapefruit
industry. Florida shipped from 15,600 cerloads in 1922, up
to 21,270 csrs in 1927, other totuls being between these two
figures, these showing slmost & stesdy increase, but for an
excentionsl year, 1973. (Graph XXI, Table XXXVII). Tuae other
lesding state, Texzs, however, shows a different pictwe. From
1932 to 1936 shipments rerged from 3,025 carloads to 6,200 car-
loads. (Teble XXXVIII). Then the shinments from Texes for the
year 1937 soered slkyward to a figure of 17,000 carloecs.

(Graph XXI). Tue effect on the total grapefruit shipments is
evidenced in Craph XXII. Tuis is eccounted for bty the new

trees of Texes plantings erriving et the productive stages. In
1937, eccording to the Teble LXXXIII, 96% of the Texes grapefruit
trees were less than 16 years old, the age &t which they reach full
productivity, end 7€% were only five to ten years old.

d. Lemon Shipments.

The shivments of lemons, as steted in the discussion on ver-
ieties, origincte almoct solely in the Southern District of Cal-
ifornis. (Table LIV). The total United Stetes shipments origin-
atirg within the country have incressed about two and one-helf
times in the lest twenty years. In 1218 the total shipments of
lemons from internal sources vwere about €,200 carlosds. In the

six-year neriod, 1232-1927, the eversge annual shipments were
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17,250 cars. (Teble LXXIX, CGrech VII). Of these shipments
the Southern District of Celiforniaz provided an averege of
about 16,600 carloeds, or &bout 96% of the totel crop. (Granh
XI, Tables LIV, LV, LVI, LVII). Lonthly shioments reach
peeks in early summer. (Graph XXV)

e. Tangerire Shipments. .

Another fruit originating almost entirely from one sec-
tion of the country is the tangerine. Of the 22,762 carlozds
shipped in the six-yesr period, only 113 c:rlosds were grown
outside of the State of Florida. (Table LVIII) These were
grown in Celifornia. Therefore, Florida furrished 99.5%
of the crop, and California provided only 3 of 1%. (Tables
LIX, LX, LXI, Grephs, XII, XXVI).

f. Mixed Citrus Fruits Shipments.

The mixed citrus frults consist of cerloeads packed with
a mixture of citrus fruits in each car. Since the proportion
of each fruit is unknown, it would be imnossible to discuss the
fruits in this cese. HLowever, these figures are combined with
the others to calculate the total citrus fruit shipments.
(Tables LXII, LXIII, LXIV, LXV, LXVI, LXVII, Graoh XXVII).

g. Total Citrus Fruit Shipments.

Toteling the citrus fruit shipments for the last six years
of recorded informstion, a comrosite view of the citrus in-
dustry is found. The totsl citrus shipped has more than treb-
led since 1918. That year 41,000 carloads were moved through
the transportction systems. In the 1222-1927 averege, almost

152,000 carloeds ertered into the trade of the country. (Table
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LXXXII, Greph VIII). ionthly totals very greatly with differ-
ent fruits reaching veaks. (Grenoh XXVIII)

Almost all of the totel citrus shipments are treced to
three states. California shiopned ebout 479,C00 of the 911,C00
carloads, or about 52%; Florida furrished about 268,000 carlosds,
or about 41%; and Texas sent ebout 54,000 cerlosds, or about €%
of the entire emount; anmd the other states, Arizonsz, Louiciana,
Alebams end Kissiscicpi provided only about 1%. (Tables LYVIII,
LXX, LXXII, LXXIII, LXIX, LXXI, LXXIV, L, LXXV, LXXVI, Graph XIII)
3. Seesons of Production of Citrus Fruits.

Orarges from different locslities furnish a supply of the
fruit over the entire year. Cealifornis furnishes the two lesding
verieties, shinning from 5,000 cars to 10,000 cars per montn.

The season for Nuvels end other miscellaneous verieties which
constitutes 42Z% of the Czlifernia crop, begins with & few ship-
ments in November. The bulk of that crop is sold during lov-
ember to April. A few cre still on the market in llay. The
Valencias from California, which meke up 57% of that state's total
orzrge figure, begin with small shipments in February and ilarch.
(Greph XXIX) By MNey the crop is in full swing, with huge ship-
ments in each of the months May through October, with a pesk

about June or July. (7) (Chart I)

The orarge crovo from Florida is more variable, due per-
ticulerly to the greeter number of varieties, and to the entire-
ly different climetic conditions. The Florida season opens
with Parson Brown and some other minor verieities in late Cetp-

ember or eerly October. This variety reaches s peak in November
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and disappesrs from the merket by Deceuber. The next var-
iety to appear from Florida is the Pineannle orznge. ohio-
ments of these begin in Moverber, and last through May.

Large amounts of these &poear during December, Janusry, Feb-
ruery &nd March. Tne pesk months are January,and Februery.
These early varieties comorise ebout 60% to 65% of Florida's
orarge production (Grach XXX) Florida Vealerncias first arrive
on the markets in Februery. Shipments that month ere small,
but for March, Aoril, Mey end sometimes June great amounts

of the Valencies are marketed. These mske up the other

35 to 40% of the Florida orange crop. During July, August
end September only an occasional car of orenres leaves Florida.
The seasons of thece various verieties are represented in the
form of a chert. (Chart II)

The Duncan grepefruit from Florida is shipped rith the
season beginning in September. Large quantities are on the
market until the following April, with a peak production erriv-
ing from October to karch. As stated before, germination of
seeds is apt to occuwr in March or thereafter, so this variety
dwindles from that date. (Chart III)

The Marsh (seedless) grepefruit season begins in the
later pert of September. The size of the shipments ere feirly
large and quite steady from October through Febrwery. In March,
vhen the seedy varieties disappear because of the growth of seed
mentioned above, the "tree-stored" HKarsh vériety shioments are
abundant. There last through hiey, with but few aprearing &s

late in the yesr as July.
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Little grepefruit from Arizona and California anpears
on the eastern markets. The distence for transportetion
is great, the seacon nearly coincides with the Florida cron,
erd the product is, as yet, an inferior one. Therefore,
the fruit is consumed meinly in the west.

Texas is growing mainly the seedless varieties, as has
been steted before. The season again coincides with the
Florida season for the fruit, end so the two states sre
rivals for the market. (Graphs XXIII end XXIV). The vest
increase in Texas procuction has lowered the price. The
grapefruit seasons are shown on a calendcr chart on pagé 52 .

The lemon is another yeer-round cron. However, the crop
seens to reach its low ebb in November, and its veek in May,
June and July.

The tungerine shipments begin with a few eerly fruits in
October, but quertity production is seen from hovember through
February, with a few shipments in lisrch and April. The peak
of the msrket is in December and January. (Chart IV)

4. Prediction on Future Production.

One wezy to preaict the possible production for the years
to come is to study the age of the trees. Coit (13) believes
that if given proper care, some citrus trees will bear profit-
able crops up to fifty years of age or more, as the citrus trees
are nsturzlly long-lived. The limit given by some other euth-
orities is ploced at tventy-five years. Coit thinks this fig-

wre too low, ~rd thet if trees are grown on fertile soil and
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ere well cared for, they will procduce profiteble crovs to
a very great age.

Trees up to five years of age have not yet reached the
productive steee. From the ege of five years, when trees
start to bear, the productivity increases yearly until the
trees reach the ege of about sixteen yesrs. R. H. Howard
cites records proving this. All groves in the group which
lionard studied were over ten years of &ge et the beginning
of the record period, and avereged fourteen years et thst
time. The totsel of 1,011.5 acres in the fifty-five groves
studied concisted of approximately 71% oranges, 25% grepe-
fruit and 4% tergerines. Durirg this study the average yield
per acre on these fifty-five groves increased from 148 boxes
per acre in 1930-Z1 to 191 boxes per acre in 1984-I5. There
was &an increase in yield each year except for the crop oro-
auced in 1932-33 when approximutely twerty percent of the
fruit wss destroyed by a wind storm. The increase in yield
over the five-year period wes probably no greater than the
normal increase concurrent with the increasing age. (6)

The possible future production will apparently continue
to increase, in view of the above. From table LXXXIII it is
fourd thet 69% of the grapefruit trees are from five to fif-
teen yeers old (Graph XXXII). The age of bearing orange trees
in the stetes studied, is less than fifteen years for 45% of
the acrease (Graph XXXI ). Tanferine trees huve not resched
the full production stage in 6%% of the groves (Graph X¥XIII),

while 34% of the lemon trees &re in that group. (Graph XXXIV)
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Annual plantings furnish another criteris of Judging
the future production in this industry. The plantings of
citrus trees in Florida were &t a steady rete from 1921-22
to 1926-27, except in 1922-23 and 192%3-24 when there ves a
very merked increase. Detween 1928 and 1936 meny more trees
have moved from the nurseries in Florida; these trees total-
ing: oranges, %,600,000; grapefruit, 1,500,000; lemons, 73,C00;
limes, 237,C00; and temples ard tangerines, 362,000. In Texas
also we find a striking picture. From 1921-22to the season
1926-27, there was a rapid increase in plantings. By the lat-
ter year, the plantings were seven and one-half times those of
the first mentioned season. (6) In California also, the new
trees being planted are more than enough to replace the nor-
mal acresge removals in the case of Valencias. (6)

These two factors, increasing productivity of a great
share of the trees, and the ever increasing number of trees,
would appe&ar to predict that prospective crops of citrus will
be constantly increusing in size, for the next ten years,
provided natural forces do not result in low per-acre yields
or heavier acreage removals than normal,

The location of this heavier yield cen evenbe predicted.
For oranges, Florida hes a higher proportion of younger trees
than California. The orchards of Texas and Arizona furnish
only a small part of the totel erop of oranges, but the luarger
proportions of the trees in these ststes are very young.
(Table LXYXIII) Therefore, these three states are goinz to

continue to become increasingly imnortant in the orange in-
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dustry in the next ten years, barring unforeseen unfavoreble
corditions. The grepefruit industry shows growth in another
district. The trees of Florida are the older trees. The young
trees ere found in Texas, California and Arizona. The crons
of these states will become more important in the total grape-
fruit produced in the next decade. All states zppear to be
planting more and more tangerine trees. Accordingly, the crop
from all regions should be increased.
Analysis of Deta Regarding California and Florida Oranges.

Shipments may be analyzed from compututions of several kinds.
One of the methods of contrasting the shipments of orances from
the two leading producing states is to plot the moving averages.
This method gives & more accurate trend than the straight line
trend. Graph XXXV presents the trend by this method for the
combined shipments from all regions of California. High point
of this moving average was reeched in May 1935, and it has been
in a downverd direction since. While Florida shipments reached
temporary highs in October, 1933 emd July, 1974, it shows an
upward slant from July, 1925 to the last computed aversge, at
which time it reached its maximum.

Data with trend removed for oranges from these two states
have been computed by celculating the actual shipments &as a
percentage of the moving average for that particular month.
This method removes the trend factor from the victure. Greaph
XXXVI indicates these percentages heve extreme variations.
Florida shipments reach high points for months December to hay

inclusive, ard dwindle to nothing for the summer months. Cel-
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ifornia shinments show e different story. The variations are
not as great, thus siowing that the shinments are wore steady.
However, fluctuations do show definite seasonal highs, occurring
in sumner months, especially May ard June, and low points when
the shipmentc from Florida are grestest.

Seasonul veriations were computed to get a picture of the
sizes of the crove each month of the yesr. Tuis wus accomplished
by removing trend, erd the method used was to take tne values
for 41l Jemuerys in the data for the trerd removed, end aﬁeraging
these numbers, ard similerly for each of the successive months.
These volues were corrected to neke the total 12005. Tne Greph
XZXVII shows, therefore, the seasonal veriations with trend re-
moved. Californie has variation to a lecsser extert, cduve to sev-
erel reesors. The verious districts are computed together, and
their seasons differ so that a year round croo leaves that state.
Hed the districts of California been computed separctely, season-
els would have been more nesrly similar to the Florica seasonel.
Tlie height of the Celifornies season is roticed to be in lay or
June. Florida seasonals show thut the winter monrths furnish
nost of the fruit from that state, with high levels from Dec-
ember to karch. The summer months show almost no crops.

Further analysis csn be mace by removing seasoral varistions
elong with trends, snd plotting the cyclic fluctuations together
with residuel errors. Graph XXXVIII shows the cycles for the
state of California, while Graph XXXIX reprecents the cycles

for Florida with the Czlifornisz .cycles superimposed unon it
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vith dotted lines. The fluctustion sbout the zero line is much
more pronounced in Florids then in Celiforrnie. The deta seem
to be in opposite cdirection for the two stutes; for exemple,
in Novenber 1922, Florida figures were low while Celifornia
figures were Ligh. DLecember figures for Florica were high com-
pered with low figures for Californie. The figures for October,
1935, for Florida were low while they were high for Californis.
In most cases it is found thet vhen Csliforrdie figures sre low,
Florida figures ere high. (Tunis is the reasonable thirg to
expect, beceuse of the veristions in seasons, and beccuse of
the fact that if TFlorida cen suonly chezper fruit it will push
the more expensive fruit from the market.) Cycles (the distance
from one high to another, or one low to another) eppeer to be of
the sume cize. Time between the extremes average about the same
duration, although the amount of varistion does not always co-
incide.

The leg of Cslifornie behind Florica for highs ard for
lows is from two to four months, with &n avereage of three months.

Analysis of Data Regarcing Florida end Texaes Gravefruit.

sloving aversges were computed for grapefruit from Floride
and Texes. Florida shipments (Graph XXIV) give high averages
for July and August, 1933, Jenuery end February, 1925, and the
hirhest point in tne winter of 1937. This latter high was due
to {hie huge shipments of 19387. Texas shipments produce a moving
average vwhich was fairly steady from 1932 to 1936 (Graph XXIII).

This average went upward to & new unprecedented level during



the winter of 1938-27.

Data with trend removed for grapefruit from these tvo
states have been computed from the relation of actual shioments
to the moving averages. So, with trernd removed, Craph XL rives
a comparison of seasonal cycles and residual error. Florica
fruit mey precede the Texas fruit on the merket, but this is
rnot elways true. The shiprerts from Floricda are large cduring
November throwh May. CShipmente from Texas reach maximum
levels during December through Februery, and usually attein the
peak in January of each year. In the year 1927 this most phe-
nomenal peak occurred in March.

Data with trend removed for grzpefruit from the states of
Florica and Texas show us the crop seasons. Graph XLI. Texas
shipments appear to reach the high in Janruary, with other high
values in November, December, Februery and ¥erch. In other words,
Texus has a five-month grapvefruit seazson. Florida grapefruit
appear the same months in gquantities, with the highest point
following just after the Texas fruit disapvear from the merket,
the morth of May.,.

Upon removing both trend enrd seasonzl variations, cyclic
fluctuations for these shipments were obtained. These are
represented on Graph XLII with Texas cycles shown in dotted
lines, and Floricda cycles given in solid lines superimvoced.
Fluctuations in Texas shipments are rather lerge, especislly so
in 1937. Peaks are ten, four, thirteen, rine and sixteen

morths apart. No peak is found in 1938, probably due to the
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moving average heving been greatly increzsed by the inclusion

of the large shipments of the first part of tine following yeer.
Low points for Texas occur &t dist:znces of eight, eleven, eleven,
€ix, and ten months. This produces an average cycle of &about
ten months.

Florida cycles are not so pronounced, as the shipments from
this stete have been fuirly steady. lowever, peeks occur at
intervels of seven, nine, six, ten, seven &rd four months,
while lows occur &t intervals of seven, thirteen, nine, ten, five
and nine months. These cyclic extremes therefore hapren at an
everepe intervel of seven to eight months. From a study of these
seasonils and cycles the studernt of the markets is aided in pre-
dicting the future.

Another method of predictions is included, based uvon the
differentiel scheme. In Graphs XLIII, XLIV, XLV and XLVI, each
nonthly shipment is represented along with the ordincte &nd
abscissa of that point in reference to the preceding monthly
shirment. The shipments for the different years end the average
thereof, are placedone above tne other so thet corresponding
months apoear in the same vertical column. FReadings are taken
by resding the ordimite of &ry point above or below the pre-
ceding point in order to see the differentisl in the monthly
period. In using this graph, it is wise to cover ell exeept
the one vertical column which is tb be scrutinized at that time.
For exemple, if the shioments for kiarch are desired for oranges,

orn Graph XLIII cover ell except the Februery and Merch values
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end the intervenirg column. From the average differentisl
given in the top horizontal row, it will be noticed that Lizrch
shioments averauge about three spaces or 1,8C0 carloads above
aversge shipments for lebrusry. Thne sverage alone mey not tell
enough for predictiors. Therefore, it is wise to look at the
nictures of the separate years. Uvon scanning the vertical
column for the February-lerch interval, it will be noticed that
each of tne six yesrs did snow an increase of shipments in
Merch over that of Febrvery, snd that the extremes of the
increases were from about two-thirds of a space or three hundred
carloads in 1935, to the higheet which occurred in 1934 and
vas about seven &nd one-half spaces or 2,500 carloeds. It may
also be wise to notice the trend of that increase, along with
the letest figure which is given in the bottom row. There has
been no steady enlargement of that increase, ard the amount in
1937 was close to that of the average. Therefore, the average
does present an emount thnat might be anticipated for the next
year. Thus, whenever the total shipments for February are known,
the average differentisl can be added to it, and the result will
represent a prediction for the following March.

In most cases the averege differential grznh does show
the same tendency in each interval &s is presented in the in-
divicdual yearly grephs. However, that is not true for the
grapefruit éhipments. In Graph XLIV, for the Febtruery-March
interval, the advisability of seerching the verticzl column is

shown. The average would show that the March shipments would



Groph XLIT
enlia Grao ! Yor GmFg_grmt 5 hi pments
| ‘ ‘

! | ‘
= |
. - . - | i

AVE A

198

1934

1937H.

| 1 |
4 4 ! +—+ : $ S R 44—
P
N $ ~4—4 4 4 < + 4 + +— —4% 4+t -
| ! |
o, + 4t $ : ¢ $ ¢ t .
e |
{ ]

S“ tlots

JAN. FEB. HMAR AT MAY JUNE JULY AUG. SEPT. OCT.  Nov. DEC. JAN.



A

g




.
chntial
3

l
i
i

——— 4

1932
1933
1934
1935

- . A 1 I U | N R ' 1







T CB TR H
- - 4 —ME = - - N.
| EARERE e | T
— - - 4 -+ +- - - Q
! | »// i ﬂ SN DO S 1141- =)
HRRED D N Oa R @ R I
[ ‘ o
k= 4 - — - — — N
e . + - — +—— 4~ LT,,rT 4
I & . | R G
B 11 L1 LI LLNT (¥ R
4 - 4 4 = 55 S . 1‘,|7 el e
| e e T Eai s =
i = 4 I\ (Rl e T S S P = IHL N “.-a
4 \ ,,,,,,,, \ T . o
IR | AR SRRy | EeeaE
41 ] T 0T T HRNEGD 0 0 A
2>
T D . N 31 K N 4 00
¥ | _ : B! | o 1 ] W
el 4 s : N w.
\ - - ! N  a
] N NEE N m | c
1
L1 i , M\ _ - S
' G . - “ + + i $ 4 + ( v G 5
Koo | + I el 4 } et : L s
{ ! 1 | [ 4 ....“ | o
T —fu
h ! | | L 16 ,-Hm R ey
- - - — N S “s + - :
| . \ 2= 1z
M ERENEE 9 - . ﬂ
..... no a2 M i I m ! ! M....
.Tela. ﬂ ENN HE




L L Y T N S (5 e




76.

be one and one-half spaces or 750 cerloads above the February
total. But the separate values show that the shipments heve
during that month, increased, decreased and stayed level. Per-
haps in this case, the latest figure would be tne most val-
uable criteria for judging future shipments, for it is this
large increase which caused the average to be positive.

In spite of the large seasonal variations, and the changing
climatic conditions, by using 8ll of these methods the student
of the market hes some criteria for judging the future shipments

of fruits.
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C.

Distribution of Citrus Fruits.

1. Methods of Distribution.
&. Pickinz, Handling, Packaging tne Citrus Fruits.
As the citrus industry keeps increesing in volume, the

methods of handling the enormous amount of fruit become more

77.

modern and efficient. Buyers are interested in fruit handling

from the beginning, as euch thing thet is done to tne fruit

affects first, the quality; and second, the cost of the fruit

to tne consumer. The harvesting and marketing of the citrus

mey be done by the owner himself, under his supervision, or by

the personnel of a packing house or cooperztive orgunizstion
in the neighborhood. In either case the methods used are es-
sentially the same.

Before the fruit can be shipped, it must meet the legal
standards of maturity set up.by the United States Food and
Drug Administration, and of the state in which the fruit was
grown., Tne outward appearance of an orange or grapefruit is
not indicative of the stage of maturity. A fruit whicn is
still green in color, may be fully mature as to flavor, and
also, because of different climatic conditions and character-
istics of the fruit itself, another variety mey be sour and
unripe in svite of the fact that its rind has changed to the
exoected "ripe" color. Chemical tests of meturity heve now
been set up in Florida, California, and Texas, whereby the
exact stage of meturity cen be determined. (Appendix, p. 124)
None of the treutments given to fruit to cause the color tg9

be changed, affect the ripening or sweetening of the fruit.
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A fruit picked immeture will remein so. (22

Picking must be done by hand, and with clippers in the
case of oranges, lemons &nd tungerines. Care must be taken
in clipping. It is importznt to clip the fruit with very
short stems. If a long stem is left attached, there is danger
thet the other fruits in the packsge will be injured by the
stem. 4lso, the fruit rind must not be clipped. Clipper cuts
ere the site of rotting. Snub nosed clippers are being widely
used beczuse they avoid much of the injury to rind. Lemons
are picked according to size. Tae lemon is considered lirge
enougch when it will just psss through the ring the picker
slips on the fruit. (12) After the lemon has resched that
stege of maturity, the pulp section does not continue ts grow,
but only tne rimd section enlarges.*

Picking is usually peid for by the box. The ruate vuries
with the size of tae fruit, the kind of picking desired, as
sopot-picking, or the entire crop, and the amount of fruit on the
tree, as scsttered or close. The rate for tangerines is usu-
ally double that for grapefruit, and for oreanges usuelly &bout
two-thirds the tangerine rate.

"Pulling® instead of picking is seldom done with tanger-
ines, lemons, or oranges, because of the danger of tearing the
skin near the stem. On tne other hand, the grapefruit can be

pulled during the greater part of the season. It anpears to be

#Interview with Dr. Ernest Bessey, Hesd of the Botany Depurtment
end Dean of Graduste School, Michigan Stete College, East Lansing,
Michigane
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a distinct adventage over clipoing, as removing the calyx
points lessens the liability of stem-end rot. The fruit is
placed in a beg, so fixed that the bottom can be ovened to dis-
charge the fruit into field boxes. The ordinsry day's work
is eighty boxes of oranges or one hundred twenty boxes of
grapefruit, if trees are well loaded. Some of the more pro-
gressive organizations require pickers to wear gloves, to pre-
vent fingernsils from injuring the tender skin of the fruit. (22)

Field boxes in which the fruits are hauled to the packing
house, egre usually slightly larger than the standard orange crates
seen on the merket, and hold from eighty to one hundred five
pounds of fruit. The California field box is smaller than the
one used in Florida. Unless the crop is unusually good, it is
not possible to secure a packed box of fruit from a standard
Florida field box. It is the desire of every vacker to do so,
and this leads to the pruzctise of overfilling the field boxes.
Boxes in this condition, and stacked four high on the trucks,
demege the fruit by bruising. (22) Hauling to the packing house
is now done mainly by motor truck. It may be necessary to haul
the fruit to the edge of the orchard on low-wheeled csrts, if
the trees are so close together that the truck can not get into
the orchurd.

The packing houses are now modern plants of efficient
planning. %he fruit follow a straight line path throuch the
plent, arriving at one end and leaving at the other. Careful
checking is necessary to keep the fruit ovned by the different

customers in lots which will not become confused. Another
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duty of the supervisor is to decide on the treatment of the
fruit which is necessary before packing.

Various forms of rot are liable to attack the citrus
fruits after horvest. The stage of maturity end the climatic
conditions, temperature and humidity grestly influence the
development of the organisms that cause decay. Five forms
of rot are common to the citrus fruits; the Penicilliwum rots,

stem-end rot, Colletotrichum rot, brown rot and blossom-end

rot.

Penicillium rots are the most common of the above named.
These inclule green mold rot, blue mold rot, blister rot, and
pinhead rot. These occur more often during the cooler months,
or on fruit held in storage which is cool or cold, for some
tire. Organisms are air-borne, and are, of course, more
abundant where other decaying fruit is near. The green and
blue mold rots begin with a small, soft, watery spot, some-
times known as pinhead rot. Unwon spreading, a larger soot
is sometimes called blister rot. A vhite mold or fungus growth
then appears over the centrel area of the affected part, and
then the spot turns blue or green, according to which organism
is causing the rot. Green mold spores develop only on the
surface. Blue mold spreads ranidly in packages by contact.
The susceptibility of the fruit incresses with advancing
maturity. Mechanical injury of fruit should be prevented,
as a means of warding of{ Penicillium rot. Sanitary packing

houses also reduce the sources of chance infection. (28)



Methods for cleaning and sterilizing packing house eguioment
and field boxes include scrubbing with pine oil emulsions,
subjecting to live steam, or sulphur dioxide fumes, or gassing
with Decco gas, (NCls). The latter method has been worked out
by Leo J. Klotz, recently of Michigen Stzte College, working
now at the Riverside Stztion, Riverside, Celifornia. (31) High
temperatures used in degreening, render the fruit less sus-
ceptible to this rot, but cause the fruit to be more suscep-
tible to stem-end rot. Dipping the fruit in five percent
borax solution is also guite effective in preventing the
spread, but must be prompt, within six or eight hours after the
EL

fruit is cicked, to be effective. I2¢i Chilling the fruit
oromptly, to a temperzture below the optimum for growth of the
fungi, is also effective. (22)

Stem-end rot is not so common. It does not form a dis-
tinct spot, but there is & softening ard decay of the rind
and pulp tissue in the stem area. Discolorstion does not
often epnear, but when it occurs, it is buff or slightly
daerker. The decoy advences throuch the center, and often
reaches the blossom end before one-third of the surface is
affected. Treatment to prevent this rot includes a bath in
eight to ten percent borex solution, eosreful herndling, ard
refrigeretion. (22)

Colletotrichum rot is not ususl in occurrence. It is

very similer to stem-end rot. Refriger=ztion is the only
known means of retarding its growth, as antiseptics are

ineffective.






Brown rot is more common in California, It is detected
by a cheracteristic odor. Control measures consist of soak-
ing the fruvit in weter held at 120 derrees Fahrenheit, for a
period of two or three minutes, end then promptly refrigerating
the fruit. (22)

Blossom-end rot occurs very commonly in orenges, but is
not often serious. 7The disease seems to attack the skin, and
not much of the flesh decays. Nuvel orenges are more subject
to this disease. No special remedial measure hes been developed.

The above shows reazsons for the packing house treating the
fruit in an antiseptic bath, and refricerating the fruit as
soon &s possible. (22)

Another problem of marketing is the color of the fruit.
Oranres,especially the Vashington Navel, Parson Brown and Sat-
suma, reach maturity before turning the desired orsnge color.
Valencia oranres develop the orange color before they are mature,
and when left on the tree until snring, "regreen" as neoture is
returning the color element to the trees. (25) Therefore,
colorins or degreening is necessary to allow the orange color-
ing to show. One usual method of doing this is to subject the
fruit to ges, either ethylene, or the fumes of burning kero-
sene. The former is preferred. The time required for this
process is from twenty-four hours to one week. Another method
is use dye liquid or concentrate, or materials which react to
form a dye, to enhance the color of citrus fruit by the

eddition of artificial color to the peel thereof. The lew
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in Florida recuired that each fruit be stamped "Color Added",
if this treatment has been used. (22,30)

Frozen fruit is severated from the rest by flotation
tenks in some cases. The borax solution can be used in this
tank, thereby doing the two jobs st once. (22) In California
now flwroscooes are used to X-Ray the fruit and detect frost
damage. (25)

Fruit is cleeaned thorourhly be scrubbing. The water
in the automatic mzchines is maintained at ebout one hundred
degrees Fahrenheit. Detergents are used, especielly trisodium
phosphazte, &8 the results with this solution are gretifying.
An interesting incident was cealled to the attention of the
writer. After California adopted the use of automatic wash-
ing tanks, meking use of flotstion of the fruit, Florida
fruit men visited and marveled over the new invention. Upon
return, a machine was ordered for use in Florida. The machine
was unsuccessful there, beczuse the men had forgotten that the
Florida fruit is so heavy that it sinks in water. New adap-
tations of the machine had to be mede before success was ob-
tained in Florida#*.

Drying must be thorough for volishing to be effective,
but more important than polishing is the possibility of decay
in damp fruit. |

Polishing mey be by mechanical means only, producing a

naturul sheen on the fruit, or by applying peraffin, carnzuba

#Interview with Dr. Ernest Bessey.
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wex, pine oil, or rosin coupounds. It is believed that polishes
reduce subsecuent wilting of the fruit, reterd "aging" effects,
and keep the rind with a fresh look. (22)

Grading of fruit is the next step in the vrocess. Graders
wear gloves to prevent damaging the fruits. (12) Citrus fruit
is graded mainly on the surface appecrance of the fruit. The
United States Department of Agriculture grades and stendards
ere usually used. These are given in the Appendix.

After greding, sizing is next in order. Machines size and
count the fruit. MNaximum end minimum diameters for the different
sizes of oranges and grezpefruit, lemons and tengerines are es-
tablished. %The size indicates the number of fruit necessary to
fill a standurd container. Fruits in one box must be uniform
in size. (Tebles CX, CXI, Charts V, VI, VII)

The number of oranges in a cr=te varies from 96 to 344.
The average size orangres pack 126 to 216 to the crate. Grape-
fruit require 28 to 96 to a crate, comnon sizes being 46, 54,
64, 72, end 80 to the crate. (6) Lemons go to merket pecked
240, 270, 300, 432, 430 and 540 to the box. (25) Tangerines,
Mendarins and Satsumas are usuully packed in half boxes or
"straps", and graded according to number as 48's to 216's. (26)

Peckaging is an important step in producing a satisfactory
articles which can travel for greet distances to the ultimate
destination. Fruits must keep their originsl position in the
box. Loose fruit would be damaged by bruising.

Various containers are used. The Florida box is the

most common in Florida, waile the Celifornia box is the usual



Chart 1L

Diameters of, Oranaesxfs\‘omCa‘isﬂ'nl'& s

]

220

798

/150
/126

/100

Chart YT

Diameters o Ovanges Kyom Flerida







36.

Chavt XIL
Diamaters Of) wapc. rait romFloﬁtl:"‘Tt:as

126
96

80
70

38

28



Cheoet TIL
et ' : * ui s
S ors [T

DI g e 4 DiachCia Tayoret TP TV i SR
X X0 X
s
\
i e e DN Tayerss  Dia 24l in Layerss

B

No. nnd size 216; No. and size 2286; No. and s
Dia.2H in.; Layers 6 Dia. 2% in.; Layers5 m..°z 3;nin..;hl.;.ay%h‘

=

No. and size 28; s.0. and size 36; No. and size 48:
Dia. 5% in.; Layers 3 Dia.5in.: Layers3 Dia. 4% in.; Layvers3

9|

. No. and size 54; ) No- and size 64; " No. and size 12
Dia. 4% in.; Layers 3 Dia. 4 in.; Layers 4 Dia. 4% in.; Layers 4

No. and size 80; No. and size 96;
Dia. 4in.; Layers 4 Dia. 3% in.; Layers 4
MANDARIN ¢
ORANGES
No. and size 60; No. and size 76 No. and size 90;
Dia. 3% in.; Layers 3 Dia. 3% in.; Luyers 3 Dia. 3 in.; Layers 8

TXX XXX X )

A

J
No. and size 106 No. and rize 120 No. and size 144;
Dia. 2§l‘in: ﬁyens Dia. 2&‘"}n.': ifnycrn 3 Dia. 2) in.; Layers 4
O X )
) 0'9.0 0.0 ¢

T X)L XX
XX XX

No. and size 168: - No. and size 216:

Dia. 2% in.; Luyers 4; Dia. 2K in.; Luyers 4

—Method of Packing Var'ous Rizes of Cltrua Fruits. From Culti-
vation of Citrus Fruits, by H. H. Hume.
By Permission of The Macmillan Company.



1
‘
%

%

RO

4
i




88.

one in that stete. The Floride box has a capacity of 1.60
bushels. The inside diuensions are: length, 24 inches; width,
12 inches; depth, 12 inches. The California box has a capac-
ity of 1.47 bushels, and the inside dimensions are 24 by 111
by 111 inches. Texas uses both the California and the Florida
boxes. The half boxes hold .8 buchel, and are known as "hzalf
straps", as two are often strapped together for shipping.
These boxes are the length and width of the other boxes, but
sre only six inches deep. A small box, with a capzcity of
.8 buchel, but having dimensions 9} by 9% by 19-1/8 inches,
is often used for small oraenges and tungerines. Bushel boxes,
cylindricel crates with slatted sides and wired cretes are
economical crates often used. Open mesh bags, with capacity
of 40, 8, erd 5 pounds ere now being used. This is an econ-
omicel peckage, but not setisfactory for long distance ship-
ments. (Appendix)

%rapping in tissues is next in order. This wrapning
is not alweys done when pecking in stsndard Florida boxec.
If fruits are wrapped, it is usual to wrap each fruit. How-
ever, there is a pack known as "blind peck" in which case
only those fruits in the top and bottom layers and those
that are visible tunrough the open spaces in the box are wrap-
ped. This is often used for oranges of size 250 or less.

Tne peaper used is tissue, end it is ordinerily slightly
oiled, msking it easier to work, and somewhat tougher than

common tissue paper. The amount of peaper needed to pack
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varies with the size of the fruit. On an averape, about

forty reams of paper are required for each one hundred boxes

of oranges or tangerines and sbout twenty reams for a like number
of grapefruit boxes. Sizes of the individual papers for various
sizes of fruit are shown in table on pege 230 . (22)

The shippers are very perticular about the wrapping., If
advertising apoears on the wrappers, &s it often does, the top
layer must show the advertisement on each fruit. No "flags"
or loose ends are allowed to show through the open slots. A
tight twist is demanded in some packing houses for the entire
pack. Some twist only the top layer and these touching the
open spaces of the box, and allow the others to be "wadded®.
The latter reguires much less time.

The top is nailed on, and a metal strap fastened across
the center of the top. They are then stacked four high on
their sides, to prevent pressure on the top. Wwhen packing,
the bulge on the top veries, in the case of oranges from 1}
to 1l inches, and for grapefruit 2 to 3 inches, measured
above the sides. If the bulge is less than the minimum, a
"slack peck™ is apt to result before the fruit reaches its
destinstion, and cause bruising. Too high a bulge will also
ccuse bruising, through heavy pressure within the peckage.
Florida boxes, instead of tons being nailed on, have them
fastened by wires, ususlly five, around the ccse.

Precooling is being practised in meny pecking houses.

As hes been stzted, growth of decay organisms are thus

retarded.
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b. Transportution of Citrus Fruits,

The princinal methods of trensporting fruits for gresat
distences are by reil, water, and motor truck. Much of the
transportetion is a combinetion of two of these methods, as
fruits sre tzken to the ocean by motor or rail, and then the
remainder of the distance by water. Better methods of refrig-
erstion on shipboard is one reason for increased pooularity
of this kind of shipment. Between 1930-31 amd 1932-23, the
bost shipments increased from & fraction of a percent to
57.4% of the New York receipts. (28) This was attributed
somewhat to lowered prices for fruit in 1222-Z3 and to the
frct that chesper modes of transportstlon were therefore used.

The exact extent of the boat shipments cunnot be jwiged
from the figures compiled by the United Ctates Department of
Agriculture, as these are included in the carlots after being
reduced to a similar figure. Truck shipments cazn be studied,
hovever, &s they are listed separately. The nuuber of truck
locds tronslated into carload eguivalents increased from 1,799
in 1322, to 20,220 in 1227, The conpiling agency does not claim
these figures to be complete, as it is impossible for the truck
shipments to be exactly recorded. Therefore, it is very evident
that the truck shisments cre playing an important pert in the
movement of citrus fruits to the market. This is ecspecially
true of Florida and Texzus fruits going to northern merkets.

Preservation of the fruit while in transit may be done

in either of several weys or a combinztion of two of these.
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In a study of Florida citrus prices, Sourlock and Brooker
found that the following methods were used in 1330-73:
pre-cooled; initially iced; nre-cooled armd initially iced;
precooled and strndard refrigeration; stendard refrigeration;
standzrd ventiletion. Pre-cooled consists of nlacing the

fruit in refrigerators at the pucking house and cooling the
fruit before it begins shinoment., Initially iced consists of
using refrigerator cars which must be provided with ice as

a means of cooling. OStandard refrigeration is the method
rhereby cars are cooled by automstic mechanical refrigeration.
Standerd ventilation involves no refrigeration of any tyne.

Of these, the most popular method wes to vre-cool and initially
ice the fruit or use standard refrigeration in the hotter months
from Mey to October, and to use standard ventilation only (no.
refrigeration) in the cooler months, lovember to A-ril. (28)

c. Distribution Agencies.

The owner of citrus crovs may market the products ince-
pendently, oeacking, shinning and selling the products &s he sees
fit, or he may have this function performed for him by any one
of severzl organizetions. Numerous merketing &gencies are
evailuble to these growers.

There are independently owned shioping agencies located
throughout the citrus areas which will harvest, pack, and
merket the fruit. Cooperative organizations ere functionine for

this seme purpose. Severzl outstending exemples of these are
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now operating in each state,

In Florida, the Florida Citrus Excuenge, with headquarters
at Tamna, Floridz, is a grower's coooveraztive marketing orgeniza-
tion. This was orgenized in 1909. Its memberchio is comnosed of
ebout one hundred twenty-five local ascociations including five
or six thousand growers. This agency hendles aoproximately one-
third of the citrus cron of Florida. This organizetion tekes
complete charge of the fruit of &ll of its grovers, gathers it
from the trees, packs end merkets the fruit, and cherges the
ovner a stioulnted price. per box, wnile the inaependent shippers
buy the fruit on the tree, or delivered et the shipoing point. (6)

In 1928, enother group of citrus shippers in Florida or-
genized the Florida Citrus Growers Clearing House Associetion,
the heedquerters of which is in Winter Heven, Florida. Their
purnose, as set forth in their churter, is to "better promote
the general iélerest of Florids citrus growers:s (1) By improving
the quality, graede and pack; (2) by promoting a wider distri-
bution of the volume of Florida citrus fruit through advertising,
through more equitable freight rates, and through economic re-
frigeration; (3) by securing and stabilizing a systematic flow
of Floride citrus fruit from producers to consumers as efficiently
and directly as possible." (€)

In 1935, the Legisl:ture establisked the Citrus Commission.
The duties of this group were to take charge of pecking, shipving,
ard edvertising of citrus fruits. These lews were reenscted by

the Legislzture of 1927. (30). Inspection service is cerried
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out by the Commissioner of Agriculture under the direction

of the Citrus Commission created by the last named lew. Proper
greding, edjustment of juice requirements end collection of
fees per box to creczte a fund for adverticine fruits in var-
ious parts of the United Stutes, were &ll measures included

in the povers of the Commission.

The Federsl governvert hes set up a borrd to &ssist in
reguleting ehipments. This board worke with the Florida
Coumission to alloczte shipments. (6)

Celifornie nuas one of the most widely known ccoversatives
in the entire world, the Celifornie Fruit Growers Exchenge.
Tris orpanizetion hes been nerntiored previously, but deserves
discussion &s the outstaencing rmerketing agency for citrus frudts.

The orgeznizetion of this group consists of three mein
divisiorss (1) the local associstions; (2) the district exchangec;
and (3) tne Celifornie Frult Growers Exchange. The services
rerdered by each of these diviciors ere different.

Tiue local associetions mey perform marny erd vaeried func-
tions, &t the discretion of the individwl groups. Muny suner-
vise the pruning and look sfter the fumigzting of the orchards.
Most of the loculs set the time for picking the fruit, set the
emount to bte picked, and aectuslly supervice the picking. In
practicelly all ceses, the locel organization sorts, packs, ard
grades the member's fruit, erd has the authority to sell the
fruit. Euach local esteblishes a grade pool, ard sets up lebel-

ing under its own brend nune. Hovever, if it choses to use the






"Surkist" &nd "Red Eell"™ letels which belorg to the association
es a vhole,- on fruit which comes up to the recuired standerd,
it mey do eo.

The cistrict exchanges have & number of functiors. Usu-
elly the frult reedy for szle from the locel orgernizetiors is
ectwlly sold by the district exchange. Cars sre orderecd through
this mediwr., Ilonetary returrs sre trarsferred to the locals
upon receipt from the California Fruit Growers' Ixcnenge.

The functions performed bty the centrel exchange included
a host of imrortent cervices. Through collection of dete erd
rececrch carried on by its own trained scientists, it tries to
educate the fruit growers regardirg the most profitzble methods
of productior end msrketing. It handles the money from sctuel
sule of the fruit, and returns the sure to the grover. It
carries on inspection of fruits while enroute, and at the point
of finel destination. It essembles &nd disvenses infornztion
&s to the morkets, demand, prices, ard movemert of the fruits
from its own &srd other sources. It ettends to all legsl met-
ters arising from msrketing or transnortation. It ectebliches
seles egencies in the princinel cities of the country. The ore
reerest Eact Lancirg is located &t Grend Rapids. And, as one
of the most impoftant services to the group at large, it ad-
vertices citrus fruits extencively, trying to creete an in-
creased demend for the oroducts. (%%,34)

. Texes has letely established & Citrus Commission similir
to Florica's, vith authority over meturity and grading and

method of securing revenuve for support.
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d. Lietnods of Sale.

Uoon arrival cf the fruit <t the terminal vwhere final
wholessle selling is to be done, the fruit mey be sold either
at private sale or &t euction. In 1938, the Celifornie Fruit
Growers' Exchange sold carloads of fruit to 1,800 customers
at nrivete sele, as well &s using the suctions in 10 cities (21).

In the twelve lezding cities of the United States, reg-

ular produce auctions are held. In 1937, the auction sales of
fruits and vegetables by fourteen ccmpenies tot:led 102,128 ceors,
Of these, €1.9% consisted of citrus fruit. (35)

Auctions are usually held on & pier or et railrozd freight
shed. Unpascked end separzted into lots, the goods are plecced so
that they can te inspected by procspective buyers. Buyers end
auctioreers then meet in the selesroom and selling taxes place
there, smid continuous talk. Goods &re usuzlly owned by the
shiprer end hendled by a broker for him, or by a representetive
of the selling agency. Auction ccmpanies receive puy for such
services, end this usually anounts to 1:% to 3%. An article,
to supply the market for auction must be one which eppeurs
corntinwusly, in order to ectablish its name emong buyyers;
elso goods must be of & quality that coes not vary a great ceal
for customers often buy through knowing only the nsme of the
shiorer. Oranges from Celifornie meet all these conditions very
well, and therefore the largest percentuge of auction s:zles
ere citrus from that stete.

Reteilers mey atterd the suction, or may buy from jobbers

that do attend the suction. Large chain grouns serd buyers to
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the auctiors. Independert store owners usually uce the jobuer
meticd, &#s they do not h:ve the time to attend the anctior,
ror buy in sufficiert cuantities to m:ke it profitable.

For the buyer for instituvtiors, seversl methods of purchase
ere pocsible. The buyer mry ettend the auctior. Quantity buy-
ing msy be done &t the terminzl from car-lot cdistributors. Pur-
chases rmay bemsde from jobbers, or from peddlers. Amd the local
reteil stores elwsys furnish small gquantities 1f other amounts
ere too lzerge to buyy and hrndle adventegeously. Large price
voristiors exist,cepending upon the method.

2. Consumption of Citrus Fruits.

a. Per Cepita Consvr.tion e«nd Uses.

The American ciet is changine, as can be demonstrated by
the figures regerdirys the per capita consumption of viricus
cereals, fruits, and veretatles. The per cepita conswmntion of
orsnges hes been stated by Thompsen (7) to have incrersed from
19 pouncds in 1923-25 to an &verare of 26 counds ten yeurs leter,
19%Z5, Harilton erd Brooker (36) estimate the consumption per
capites of oranges and grepefrvit in 1899-1900 to have been ebout
seven pourcs, while in 19%21-22 the consuintion of these tvo fruits
avereged 24 pounds, or zn ircrease of nearly 500% in 32 years.
trmstrorg (32) shows in cherts that the consumption of wheet,
meats, potstoes, corn, bananas, apoles, and peaches hes declined
during the last thirty years. £t the seme time, the consumption
of orions, celery, carrots, lettuce, peurc, cenred veretables,

canned fruits, grepefruit, lemons &nd oranges Las awsterially in-
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creased. lle has computed tne per capita consumptior of grave-
fruit to be 6.59 pourncs, lemons st Z.91 pounds, ard oranges
at 27.08 pourds for the year 1936.

California Fruit Growers' Exchange, in order to essist in
its advertising campeign for California citrus fruits, has taken
a survey of the income, tudgets, buying habits and uses of food
of many femilies in the United States. In order to study more
clocely the habtits of these femilies, one thousand families
considered to be representive of a cross-section of the states
were selected. Tunis group was called "Sunkist Town". Selectiors
were made in an ettempt to give an accurate cross-section zs to
income clesses, by size of city, by ege groups, snd by geograph-
ical locetion. It was composed of 789 wrban families, averaging
4.02 persons per family; and 211 farm faemilies averaging 4.29
persons per farily. The aversges for &ll families in the com-
munity, both rural and urban, were as follows: husband, 41 yeurs;
wife, 41 years; and children/years. Eight hundred ninety-three
of these femilies were of the white or Ceucesien rece, 24 were
Negro families, snd 14 belonged to other races. Six hundred
ninety-five families were composed of four or less merbers, while
Z05 farilies had five or more members. The averege size of the
family was 4.11 members. In sixty of the families, there was
no member gainfully employed. Thils means, that if the family
did not have enough to live on its accumulated income, it was

living on relief, or on the charity of relatives. OSix hundred
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twenty-one of these families had one gainful worker, while
319 had two or more workers gainfully employed. Eighty-eight
of these families rented rooms to outsiders. Only 18 out of
the 1,000 families had money enough to employ servants in the
home. All these facts seem to present an aversge or cross-
section which should be typical of the American habits.

Of these 1,000 families, 810 used orenges in some way or

other. Uses to which they put oranges are interesting.

No. of Families Use
640 Juice
462 Whole
332 Salads
267 Orangeade
211 Fruit Cocktail
194 Sliced
154 Halved or segmented
146 Cooking or Baking
105 Fruit punch
97 Alcoholic beverages

As will be noticed, juice and whole are the two most popular
ways of serving oranges.

Lemons were used by a few more families than those using
oranges. Eight hundred ninety families used lemons in the

following ways:
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No. of families Use

694 Colé lemonude

552 Tea

534 Lemon pie

303 Flavoring, seesoning

267 Garnish

249 Remove stains

240 Cooking, baking

223 Saled dressing

205 Hair rinse

151 Alcoholic beversges

142 Health drink

125 With orange juice
89 ®ith tomato juice
80 Fhole
62 Hot lemonade.

These figures might be taken as the desires of the customers for
the fruits used in various ways, &s people usually prepare things
at home in just the way they prefer them. (38)

Thompson attributes the increase in citrus consumption to
several factors. Dietitiens, doctors, nurses, sociel workers, and
home economics educators have encouraged the use of citrus fruits as
a menes of securing & more optimum diet for all members of the family.
National advertising on the part of California Fruit Growers' Exchange
has brought the attention of the public to the healthful properties

of these fruits. The production of better quality fruits, and more
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uniform methods of distribution of the fruits have been es-
tablished through the efforts of merchandising agencies and
the agricultural egencies. The &availability of the fruits in
different markets and at all seasons of the year cause their
more wide use. (7)

2. ' Consumption by areas.

The figures compiled by the United Staztes Department of
Agriculture show the car-lot unloads of the fruits in the
sixty-six important cities in the United Stutes. The average
consumption of each city for each of the fruits is shown in
tables LXXXIX to XCIII, having been computed from the
govermment figures for the separate years.

New York City alone receives an averege of 27,959 cars
of citrus fruits each year, which is over 26% of the totel ship-
ments. Chicago, the second largest city, had an average of
9,239 carlots of citrus fruits unloaded. Seventeen cities
annually receive more than 1,000 cars of citrus fruits, and of
these, New York, Chicago, Boston and Philadelphia each took over
five thousard carlots of these fruits. Approximately 51% of the
total cerlot shipments of the United States came into these four
markets. (Table XC)

In order to present an analysis by sections of the United
States, these cities have been grouped into lerge geographical
areas. (Tebles LXXXIV, XC) The New England and Kicdle
Atlantic Stztes received over 56% of these total unlosds. The

Central States use almost one-third of the total citrus fruits
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shinped, 31% arriving in this erea. This leaves only 12¢ used
in the southern snd western strtes. This is not a truve nicture
of the situation in these districts, as practically all of the
fruit entering the markets in these stetes, especially Los
Angeles, Jacksonville, and the other cities in California and

Florida, come in via the motor trucks. (Tables XCI, XCII, XCIII)

Prices of Citrus Fruit

1.

Costs of the fruit.

a. Costs of production

The cultural cost of orerges ard lemons in California has
been investigated by the Czlifornia Citrus League, an organization
which includes most of the citrus growers of the stete. This
study was done over a period of five years, 1924 to 1928, and
included about 18,000 acres of oranges end 8,000 ecres of lemons.
bverspe cost of lemons per packed box was $1.474, ard the aver-
age coct of all oranges per packed box (up to the time of pick-
ing) was $1.%Z81. The-cost of Vashington Nevels was £1.296, and
at the saeme time Velencia oranges cost $1.489 per case. (24)
At this rate, the cost per acre of producing the orenges averares
¢252.C0 or ¢253.928 for Washington Nevels and $248.83 for Valen-
cizs. Lemons, per acre, cost $262.48.

Since that time the cost of production must have decreased.
Cherles Teague, in discussing Exchange problems, states that an
income of $117.00 per acre is less than the cost of production,

vhile an §216.C0 income per acre cezn brirg a smell profit to the
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averege grower instead of a loss. (21) Paul Armstrong
gives the price paid the grower for fruit on trees evereged
¢ .209 per box. (32)

The costs of Florida fruit cen be computed from aversge
figures. The cost of planting &nd carirg for an orchard until
the bearing age is roughly estimsted st $500.00 per acre by
Vosbury and Robinson. (23) Scott gives the cost per acre as
$221.41, for all expenses to the end of the fifth yeer, less
the income received the fifth year. The cost of maintaining
a grove after it reacnes the bearing age averages from $7:5.00 to
$150.00 per acre. The averege yield per acre is about 150
boxes. So it appears that the cost of growing of Florida fruit
is between .50 and ¢ 1.CO a box. This, plus cost of the orig-
inel investment apportioned over the bearing period of 30 to 40
years, represents a cost of $.57 to £1.10 per case.

b. Costs of Handling.

The Agricultural Experiment Station has made very thorough
studies of the cost of handling the citrus frult from the tree
to the cer in Florida. This study was carried on by H. G. Hamil-
ton, Associate Professor of Marketing, College of Agriculture,
University of Florida, and Marvin A. Brooker. This study in-
cluded the volume of fruit handled by 95 to 125 packing houses
in 1924-25, 1925-26, and in 1931-32 which handled from 40% to
68% of the commercial production. (36)

The costs of handling bulk and packaged fruits are quite

different. The increasing populerity of bulk fruits is demon-
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strzted by the fact that in 1924-25 such fruits made up only
2.2% of the totel Florida croo, while in 1931-32 the volume had
increased to 21.1%. No doubt the figure is much higher &t the
present time, for the number of stores handling bulk fruit is
constently increasing. (26)

The cost of handling fruit at the latest dete studiied by
this grouop, was 75.9 cents per box average. This included the
hendling and packing the citrus fruit from the tree to the car,
but did not include the cost of pre-cooling. This cost varied
from 58 cents to {1.56 per box. The average figure is broken
down into the component parts, as follows: labor, 15.2¢; mancge-
ment, 3.7¢; office, 2.4¢; packing house emd land, 3.7¢; packing
eauipment, 4.5¢; field equirment, 1l.3¢; light, water and power,
1.1¢; materisls 27.9¢; other costs, 2.6¢; making the total peck-
ing house costs 62.5¢. To this was added the picking cests of
7.2¢ amd the hauling costs of 6.2¢. (26)

The cost of handling bulk fruit at this same date, was
only 42.4¢. It is easy to understend this difference of 32.5¢
when it is noticed that the materisls, including pcper, boxes,
reils, labels end other materisls, comprised 27.9¢ of the above
cost, and thet labor of packing would be eliminasted in the bulk
fruits.

No such study could be obteined for the Texas fruit, but
it is falr to expect the cost to be similar, unless labor costs
vary widely. Even then, the varietion could not be grest, as

labor totaled only 15.2¢ of the totel cost.
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The cost of handling California fruit is estimated by
the Cslifornia Fruit Grovers' Excharge &s picking and hsuling
14.8¢ per box, and the cost of packing as §.474 per box. (32)
This totals §.622 per box as contrasted with $759 aversge cost
for the sume service in Florida. The cooperztive enterprises
have reduced cost of separete items through thorough study and
effort. Ownership of forest reduces cost of boxes, and owner-
ship of plarts reduces overnesd. Such items lower total coste.
The &assessment of the marketirg organizations or state

commission must be edded to this. The &assessment levied by the
California Fruit Growers' Exchange for marketing costs were
5.02¢ per packed box lest year. (21) The assessment by that
organization for advertising purposes was five cents on each
packed box of orangces, ten cents on lemons, end three cents on
gropefruite (21) The levy mede by the state of Texes is 21¢
for each box of citrus fruit, or 1}¢ per bushel in smaller con—
tairers, end 23¢ for each eighty pounds of fruit sold in bulk.
Florida cherges an inspection fee of 1l¢ for esch stendard box

of 1-3/5 bushels of fruit inspected for maturity, and requires
this inspection from August 21 to December 1. A charge of %¢
for each box to which artificiasl color hass been added, is an
edaitionel inspection cost. Advertising tax levied by the
Florida state organization amounts to one cent per stenderd
box of oranges, three cents per box of grapefruit, and five

cents per box of tangerines,

The cost of various methods of preservation vary as follows:
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For pre-cooling, 9.5} per box; initial icing, 10.2¢; pre-
cooling and initisl icing, combined, 18.1¢; pre-cooling &nd
stenderd refrigerstion, 27.Z¢; and for stendard refrigeration
alone, 19.1¢. Fruit shipped by stendsrd ventiletion would,
of course, have no preservetion charge. These figures were
corpiled in 1930-33, and e&re perhaps changed by now, but rel-
ative costs of the different methods would probably be in the
same ratio. (28)

Freight makes up a large item in the total cost of citrus
fruit on the northern market. The distunce from the origin
to the place of consumption in vicinity of Lansirg is sbout
twelve to fifteen hundred miles in the case of Florida, and
nearly three thousand miles in the cese of California. The
rate for shipment of fruit by reil from Florida to Detroit in
1933 was $1.C2 per box. (28) The freight from California
to the eastern market averaged §l.14 last year ircluding the
refrigeretion. (32). This item then amounts to as high as
tventy-five percent of the total retail price of the oranges.

The citrus fruit from California and Texas which arrives
in Lancing is shipped via the Grand Trwk end Vestern Railway.
The rete for shipments from California is §1.42 per hundred-
weight plus the expense of initial icing. The icing cherge
varies with the size of the cusr, and averages from §£38.C0 to
$57.C0. The averzge crate of oranges weighs 70 pournds net and
about 80 pounﬂs'gross. Therefore, the freight per box is in the
neighborhood of $1.13 plus about £.C9 icing cherge. (2) The

rete for grapefruit from Texas is §.88 per hundredweight, or
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about §.75 per cese. (a)

Beginning May 1lst, 1929, a new service was to have been
incugurated. This wes to allow a stop—off of a cer of fruit
to have part of it unlozded, amd the remeinder forwarded to
another destination. This may have its advartages to markets
which canmot handle &n entire carload at one time, but may cause
too much loss of fruit tarough delay.

Fruit from Florida rcaches Lansing via the Pere Marquette
Railway and the Michigan Central Railway. The rates from
Winter Haven, Florida, the origin of much of the fruit received
this year, is $.97 per hundredweight plus the icing charge.

The charge for complete refrigeration which includes re-icing,
amounts to about $100.00 per car. Florida boxes weigh about

99 pounds gross, and thus the freight per box would be about

$.87 plus about §.23 for icing charges. The rate for fruit

loaded in bulk is 10% higher than for boxed fruit, due to the fact
that it is louded green, and because it is more perishezble,-if
spoilage does start it carries through tne fruit more resdily
than where the fruit is separated in boxes. (b)

Therefore, the costs of shipment of fruit from the follow-
ing sources ere: California, $l.i$; Florida, $£.87; Texas, §.75
per case. Icing prices are $.09 per case for initial icing froa
Culifornia and $.23 for complete icing from Florida. Therefore,
Florida fruit can be transported to the Lansing market cheeper
then California fruit, as would be expected from comparing
distances. Texes fruit transportation is chezper than thst from

Florida, to the Lansing destination.

T3) Interview with Grand Trunk Freight Agent.
(b) Interview with Pere Marquette Freight Agent.
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Selling cherges charged by the broker doing this service
for the shipper, may be charged as a percentsge of the selling
orice. On terminsl markets, this amounts to 134 to 2% of tne
orice. Other cherges sre added to coier the labor necessary
to move the fruit throwh the auction shed. This usually
rances from 1 to 5 cents per box. These cherges include
storage, drayage, demurrage, reconsigﬁing end government
inspection. The total selling charge, therefore, ranges
from 5 to 7 cents per box. (28, 32, 35)

From totaling these items which must be paid before a
price can be set for the fruit on the market, it would appear
thst the average cost to the jobber of Florida fruits sold
in package is in the region of §£2.50, while bulk Florida
Frults cost about £2.10 and California fruits £2.75S. Al;
tiiough these totals will vary from one year to another, and
from one season to another, these items of cost will remein,
and must be reckoned with if the institution buyer wishes to
understand the econoric basis for the pricing of citrus
fruits.

It is apparent thet there are times when the price
offered on the distant market will not justify the gathering
and shipping of fruit. During Aoril, 1939, visitors in
Florida saw grapefrui{ beins knocked from the trees, and
hauled to the fields for hunus. This incluied both Duncan
(seedy) and Harsh (seedless). Visitors were given fruit by

the bushel. This is regarded by some as an advertising scheme
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for the fruitrrowers. Probebly the lsrge cuantities of
fruit being shipped from Texas is the factor which hes
affected the Florida market.*
Prices of the Fruit on the karkets.

a. Fnolesale Prices in Detroit.

Prices of oranges from Florida which were sold on the
Detroit msrket for the season 1937-38 varied from £1.68 to
$4.45 per case, with an average price of ¥2.25 per cese.
The highest price was fournd at the beginning of the sesson,
October 15, and the lowest price was found on April 29th. (CGrach XLVII)
(GraphXLVIII). At the same time, the California orznges
renced in price from £2.15 to £5.40 per case in thet seme
market. (GraphXLVII ). These averared £2.00 for the entire
seeson.  Grepefruit on the Detroit euction sold from £.75
to §3.53 per cese for fruit origineting in Florida with &n
everage price of €2.20, while the fruit from Texss sold from
£1.93 to £3.17 per case with &n average of {2.23, (Grephs XLIX
erd L ). Prices for tangerines on the Detroit merket
veried from $1.03 to §2.23 per csse of 4/5 bushel (Graoh L)
vith an aversge price of §£1.23. Prices €t 211 auctions cre
shown in Greaphs LT ~nrd LII (Tebles LXAXIV to LIIXVIIIY

b. Retail pricese

Retail prices which were collected st the local stores
over a period of three months show little vuriation in price from
time to time. It does show tne items which were available on the
local marxet, and thus avsilable to the small institution which

would find it necessary to relie on the local msrket for its suvoly.

# Interview vith Mr. Max Strothers of Eust Lensing, Michigean.
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Comparison of Guality of Fruits.

1. Cizes of Fruits

The sizes of the fruits as they are packed for shioment are
based on the diameter of the fruits. It was desirable to know
vhether that dimension alore wes enough to tell tne buyer the
amount of fruit that he was purchasing. In the case of the
oranges which were later juiced, weights were taken on each or-
ange to the nezrest tenth of a gram. (Tebles XEIV to XCVIII)

In each case except the size 150 and size 176 Florida Valencias,
the larger orance by weight of one size was heavier than the
smaller orunge by weighf of the next size larger. For example,
the largest orange of size 288 weighed 142.5 grams, while the
smellest orenge of size 250 weighed 128.2 grams. This would lead
to the conclusion thet the size of oranges is not truly indicative
of the weight of fruit.

Because only one dozen samples of each size were taken, it
ves thovght that perhans the sampling was not sufficient to prove
the above statement. Therefore, 7% dozen oranges each from a
case of Florida Valencias, size 150, and Celifornia Navels, size
150, were used. This larger sempling shows a variation in each
case to be of a wider range than was found for the dozen sampling.

The aversge weights were as follows:

Florida - California
Average 252.56 grams 214.25
4 n 1.49 1.27

On testing for significance it was found that the Florida oranges
were significantly heavier than the California oranges. Further
evidence of this is shown by Graph LVI.

From the two above experiments, it would appear that if

the institution buyer is interested mainly in the number of
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urits which ¢re obtained in any one nurchese, size is the
correct factor to notice, but if the weight of food is the
desired informction, the weight of the fruit would be more
indicative of the amount of food purchased.

Few peonle realize that the volume of a sshere in-
creases in direct pronortion to the cube of the diameter.
Volumes of sizes from dizmeters are shown on psre 116.

2. Juice

a. Volume of juice from vsrious sizes and verieties.

Since one of the methods of selling or serving citrus
fruits in the institution today, is the serving of juices
by the glass, the informaztion which many institution buyers
vish to know is which is the chespest size of orange to buy
for juice purvoses. Accordingly, all obtainecble sizes of
the different v:rieties on the market were juiced, and the
weights and measures of strained and unstrained juices re-
corded. From these, it was possible to compute the ounces
of juice from each size of orance, and the cost of such
juice. (Tables C, CI, CII)

Of the three sizes stucied, the size which proved to
five the highest percentage of juice of the Florida Pineanple
oranges was size 150. (Table CV)

Florida Valencias were studied in all sizes on the
markets, 96's to 324's. From Table CIII it vill be noticed
thzt size 216 geve the highest percentage of juice with re-
gzrd to the original weight, and that size 126 was a ne=zr

approach to the same percentage, differing by only .15%.
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Of the sizes of California Navels stucied, which in-
cluded all the sizes from 100's to 244's, the size which
gave the lergest amount of juice in proportioﬁ to the orig-
inal weight of the orances was size 288. (Table CIV)

Bulk Florida Valencias on the mzrket sre not always
sized, but are often grzded as to externzl condition. The
bulk varieties on the merket were & mixture of U. S. Grades °
#l, #2, and #3, as shown in Table CV. Grade #3 gave
the highest percentage of juice, althouch there was little
difference. ~

Florida Temples for sale in Lansing, were not sized
by the packers, but were sorted into sizes here before sale,
and the means of so doing wes only the eye of the untrained
employee. However, the spproximcte sizes were placed on the
fruit. Those which the store sold as size 176 gave the high-
est percentare of juice, but the difference betveen the
three gizes was only 6%.

b. Cost of juice from various sizes,

If the oranges are to be sold as juices, the institution
person is interested in the cost of the prepured juice per
unit. Siﬁce the capacity of glasses and cups vury, the cost
was computed for a fluid ounce of the juice. The first compu-
tétion was based on the actual cost of the oranges in East
Lensing, Lansing, or the Detroit terminal where the oranges
were purchesed,

The cost of juice prepared from the Florida Pineapple
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oranges vias nearly the same for sizes 150 and 200, this cost
being $.00318 end $.00315 per ounce resvectively. The cost of
size 176 was §.00445 (Table (V)

Florica Valencias yielded the cheapest juice vhen size
216's were used, the cost per ounce of strained juice being
¢.,00489 per ounce. Low prices were also nossible when sizes
250, 150 or 288's were used. (Teble CIII, Greph LIV)

California Navel oranges purchased on the retail market
appear to produce the cheeapest juice if purchased in size 3244,
The juice from this size was $£.00627 per fluid ounce. The
larger sizes were much more expensive in relation to the juice
produced, when all were purchased on the retail market, with
the juice costing approxim.tely one cent per ounce. (Toble CIV)

The juice from Florida Tempnles was chezpest in the small-
est size used, size 176. (Teble CV)

The highest percentage of juice obtained from all oranges
studied was obtalned from bulk Velencia oranges shipped by
expréss from the orchard direcf to a local retail store. This
shows that either the time which elapsed betﬁeen the time of
picking and the time of consumption in the ususl way of market-
ing, or else the difference in tihe maturity of the oranres when
picked, has a decided effect uoon the amount of juice obtained
from the fruit.

Becsuse all of the oranges which were juiced and costs
computed on were not purchased on a wholesale basis, and becsuse
of the fact that they were bought on different dates, it was

thought that the compzrisons would be more valusble if computed



es if all orznges had been bought on one day et wholesale
prices on the Detroit Terminal. Computations msde using this
assumntion are shown in Table CVI « Here it will be ob-
served that the Cslifornia Nevel oranses produce juice which
becomes progrescively chezper in cost per ounce throuch most
of the sizes except for the size 126 which do mot ususlly find
e ready market, and are tnerefore checper. The low point

in cost is resched with size 288, vith 344 being & bit more
wasteful. {Greph LV)

The Florida Pinecapoles do not very much in price when
purchesed wholesale. Size 176 yielded the juice which was
slightly chezper.

Florida Valenciss yielcded the cheapest juice when using
size 216 , and the most expensive when size 180 vas used.

California Velenciss were not on the merket at the time this
study was made.

In using Florida Temple orances, size 176 was found to be
the most economical. This wes the smellest size used.

Therefore, it is possible to conclule that the smaller
sizes yield the least expensive juice, with the exception of
size 324 or 244, no matter what the variety of orange. This
asrees with the findings of the Greater New York Dietetics
Association study in which it wezs conclided thct "The smeller
orenges yield more juice." (18) It is also in sgreement with
the prectise of the University of Michigsn Hospital Dietetics

Division which has "used size 252 orsnres for juice for at



124.

lesst ten yesrs. The amount of juice is meesured by the
Gietitiens on the first and fifteenth of each month the year
round, and the yield vasries from 12 to 18 cuarts of juice per
case. The average is 14 or 14} quarts". iiss Mary E. McKelvey
is the dietitian in cherge of this work, and the information
was obtained through the courtesy of Miss Mable MucLachlan,
Director of the Department of Dietetics and Housekeeping.

The variations in cost per ounce (0.05¢ or % mill) of
strained juice from different grours of Florida oranres pur-
chased by weirht regardlecs of size were so slight that they
ere well within the érrors of measurement, while the differ-
ences in cost of juice of Cslifornia navels obtained from
different sizes us if purchased on the same day in the s&ame
market were as great &s .15¢ or 13 mills. Therefore, in spite
of difficulty in getting accurate weights and in spite of var-
iations in the percentage of juice obtained from different
sizes, (41.6% to 49.5%), it eppears th:t purchasing oranges
by weight is a wiser plan then purchasing them by the grade
size alone. This agrees with Wyse (11) who found thé cost
of juice on Florida oranges bought by the pourd to vary £.005
per cuo, while California navel oranges ylelded juice which
veried ¢.035 per cup.

c. Effect of storzpge condition on volume of juice.

Oranges are often held for several days or a week after
purchase before use. It is advantageous, therefore, to dis-

cover wvhether holding these fruits &#nd whether conditions under



which they ere held affect the volume of juice.

Three dozen oranges were obtained from a box each of Cal-
ifornia Nevels 220's ard of Florida Valencias 150's. One dozen
of each were veighed and juiced immediately. The other two
dozens were weiched individuelly and then one dozen of each var-
iety was placed in a storeroom at a temperature of about 70° to
80° TFahrenheit for the week. At the end of that time, veights
of individual fruits were taoken afain and compared with the orig-
inal weights. Juices extracted were computed for the percentage
of the original weight yielded. (icvies CVII, cviII)

The results were a surprise, as it was expected that the
fruits would yield a much lower percentage of juice after being
placed in dry storage. The loss of weight of the Vsalencias
stored in the warmer place was much greater, averaering 18.78
grams, while the loss of weight in those stored at refrigerator
temperstures lost en aversge of only 3.0 prerms. The losses for
the California navels were 9.57 and 1.07 grams in the same two
instances. Part of this small appuarent loss might be due to
the fact that the cool fruit, when brought out inmto the warmer
air, had a leyer of condensed vapor on the outside, as they
appeared wet., Moreover, when the fruit was compared for anpeer-
ance, the common storage orances looked dry, while those from
the refrigerator looked much fresher. Table CVIII shows thet the
fresh Valenciss juiced 60.15% while those stored in the refrig-
erator juiced 53.9% and those from warmer storage juiced 54.5%

of the origincl weight. The California Nevels juiced 43.194%






fresh, and yielded 42.6% under refrigerestion storage, and 42.4%
after storage in a wafm place.

It may be concluded from the above thut the temperature of
storage does not mater%&lly affect the percent of juice obtained.
The reason then fonfst;;;ge must be to retard deccy caused by
organisms which grow under werm conditiors.

2. Flavor.

a. Preference for Juices from Different Sources.

Flavor is a quality which is hard to describe, yet it is
very imoortant in the &rticle in question. The flavor of Celi-
forrnia oranges is different from the flavor of Florida oranges.
Yhen offered a choice of California julce or Florida juice, each
of six persons preferred the California juice. This might be
partially eaccounted for by the deeper orange color in California
Juice; however, the wvriter believes that it wes the flavor which
was the deciding factor,

¥Yhen Florida Pineapnle juice and Florida Temple juice were
ta;ted by five people, a&ll thoucht that the Temple juice wes far
superior in flavor to the juice of the Pineapnle orence.

b. Preference for juice from different grades of oranges.

Since some fruit which is offered on the market is graded
as U. S. #1, U. S. #2, and U. S. #3, the difference in the
guality of the juice wes studied. (The orsnres sold usually in
bulk as a mixture of these three grazdes, were purchased upon
speciel request with one dozen of each in a separate bag. It

wvould have been possible to have sep=reted them after purchace,
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as each has the grade stumced on the skin, but as exactly one
dozen of each was desired, the sorting was done by the sclesman.)
The reting as to sweetness as judped by six dietitians in

the Institution department are shown in the following table:

Judre U. S. 41 U. S. #2 U. S. #3
1 Second Sweetect Sour
2 Sweetest Cecond Sour
3. #1 ard #2 alike Sour
4. #1 and #2 alike Sour
S. Secord Sveetect Sour
6. #1 and 42 alike Sour

It is apnarent from the atove th~t there was some differ-
ence of opinion regarding the first end second gredes. Perhaos
this is due to the difficulty of differentiating between the
sweet quality of the tro. However, it is definitely shown thet
the fruit with lower grade according to the grading system set
up by the United States Department of Agriculture and described
on page 151 of the Aormendix, gives & juice of lower sug~r con-
tent and therefore less decirzble. Some described the flavor as
insipid.

c. Ability to DPetect Lime and Lemon Juices.

It wes the ouvinion of some that the aversge person testing
lime and lemon juice made into beveresgres could not detect which
fruit had been used. Therefore, it wes tinought ecdviseable to

preosre limeade end lemonade, and see whether judges couvld dis-
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tinFuish betreen the two. The bevercres were m:de with
juices in ecual concentrrtion, thet is, 100 milliliters
of juice to 300 milliliters of wester zrd 100 milliliters of
simple syrup (mede of 1 cup suger to 1 cup weter). In this
case, four persons were asble to distinguish correctly the
fruit th=t had been used, while two were not sure.

Leter limescde only was riven trelve judres, and they
vere told to state whether in their oninion the fruit used
was lime or lemon. This time, in preperstion, all skin and
membrzne hed been removed, as it wes thourht th-t possibly
the distinguishirg flavor wes obtained from the oll of the
peel. Tle&zn Bessey, 1in referring to a test of this sort some
time afo in Florida, stated that no difference counld be told
i€ neel end membrenes were removed. Eleven of the twelve thourht
thzt lime had been used, while one thought it vas lemon.

It appears then, that lime cen be distinguished'from
lemon when used in beversres.

It wes thought that the peel o0il present in the limeade
and lemonzde used for judeing might have afrfected the flavor
enourh to affect the detection. Therefore, limes were prepared
by peeling the fruit =nd removing the pulp without membranes.
The pulp vas then scueezed, and this juice used to prepsre
limezde. This beverare was tested by twelve judges, esnd their
ooinion asked as to wnich fruit was used, lemon or lime.

Eleven of the trelve recornized the juice as lime. Two wvere

only positive thet the fruit was not lemon, and thus deducted
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that the juice must have come from lime. One person was
positive that the juice was lemon.

3. Concentration of Limeade &nd Lemonade.

Limeade was prepared in three different concentrations.

In each case 300 milliliters of juice was used, with 100 milli-
liters of syrup., To this was added 75 milliliters, 100 milli-
liters and 125 milliliters of lime juice. Judges tasted the
limeades, with an idea of deciding the desirable concentration,
A1l six judges preferred the one which included 100 milliliters
of the juice.

Lemonude was prepared in the same ways, using the same
amount of syrup and water, and varying the lewon juice. The
juice was &dded as 75, 100, 125 and 150 milliliters. One person
preferred that mede with 100 milliliters, while the other five
judges preferred the lemonsde made with 125 milliliters of the
juice.

This would make it apoear that lime juice is needed in
less amount to secure the same acidity of beverzge. An asser-
tion made to the writer by a person who tried this experiment
some years ago, was to the effect that one lime wes equal to
one lemon in effectiveness of juice. Since limes that appear
on the northern murkets are not sized, and since there is a
great difference in size, this statement mipght be true if the
lemon contained only 1/5 more juice, according to this experi-
ment.

4. Quantity of Juice.
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Lemons, beceuse they must conform with the U, S, Standards
For Lemons, must contain not less than 25%, by volume, of juice.
Therefore, the mirimum amourt of juice cen be juired when opur-
chasing lemons. On the other hard, limes ere not sized, end
no definite amount of juice is cdemanded. Therefore, if juice
content is to be a fector in nuwrchecing and use, cuch s for
vunch, lemons sre to be preferred.

d. Preference for CGrapefruit from Different Regions.

Grapefruit from three states were tacted by ten juires.
The sections,without peel or merbrane, were tasted to escer-
tain whether there was a difference in taste, and whether,
if so, there was a preference. All ten judges without know-
ing source or thg opinion of others, agreed thet the fruit
from Arizons. wes very sour, btordering almost on the bitter
ctate. Florida, whilesprightly acid, had a sweetness with
it thut mede it the most desirsble to eight of the ten Judges.
If Florida fruit was tasted before the Texas fruit, the Flor-
ide wec preferred. Texas fruit was less &cid, &rd therefore
more desirable to the two judges who tasted it first. If
tested after Florida fruit, it was thought to bte &lmost
insipidly rild. Vo judge preferred the Arizona fruit.
Different fruits from ezch state were included in the trisl.
It would apnesr, then,tnat most people would prefer the
Floricda fruit unlecs & very mild fruit is desired, ir which
cace the Teves fruit woulé be the prefererce.

The Arizore fruit ves very light ip weirht, erd hed a
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tnick rind. This would elso be a dravbeck on the merket
vhere bluyers #re accucstomed to 1lifting the fruit to judge it

by the weight/cize ratio.

IV. SULiARY &XD CONCLUSICAS.

Since approximetely 130,000,000 to §150,00C,0C0 worth
of citruvs fruits azpesr in the murket esch yesr, it is evidert
thrt these fruits sre of greet importerce in the American diet.
Californie, furnishes ebout £2% of this crop, while Florida
furrishes 41% and Texzs €% of the totel. The production of the
citruc fruits in the lest six yezrs has been increesing, par-
ticulerly the grapefruvit end orenres from Texas. Coonerutive
rarketing orgenizatiorns huve made possitle better grading,
sizing, curelity standerds &nd handling of citrus fruits es
viell ss creeting a grester demend for the product. Of &ll
cormodities sold in vnolestle suctiors, Califeornie citrus
fruits furrish e lerper percertigre than any other commodity.
Celifornie and other citrus comprise the major part of the
suction srles. 4veilable verieties vary grectly tnrough the
year, with lower prices in winter viern Florida orunges furnich
greet quantitiec and both Floride &nd Texts pranefruit conpete
for the market. Prices differ grectly witn different methods
of purchesing. Comparisen of the qualities of the fruits
show the following results:

1. V%eishts of orenges vixy grestly with each size
rutirg of oranges, with weights of differernt groups over-lepping.

Therefore, sctuel awount of fruit obtaired cernot be deterrined
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ty eize vhen bryins less-then-crate lots.

2. Juice obtainzble from different cizes veries
grectly. Smaller eire orenres yield a hicher rercentsre
of juice brsed on the orisinal veight of the orarres.

3. Bwlk oran;es, rot sired but rrided, yield the
hirkest percertires of juice for the U, S. #3 srece.

4. Juice cost ie less for Floricda oranies than for
Celiforrie orznres and less for smeoller sized fruits then
for the larger. Variatiors in the cost of juice from
Florida orarges very slichtly (sbout 3 ©ill ner ounce),
while that of Celifornis rovels is nuch grezter, (3 mills per
ounce).

5., Cost of juice extrzcted from oranges bourht by
weipht (if 81l eizes cost the scne ver pound) would very
orly about % mill per ounce for Florida orenges, while
Celiforric orsrges sre not scld on the merkets of the middle
vest by the pound.

6. CStorage temneratires have little effect on the
obteinable juice of oranres stored & week. Cool temper-
etures inrhibit growth of decay rether then prevent evapora-
tion of juice, in snite of the fect that the refrigercted
fruits look frecher.

7. Preference for Celifornie juice is commor, btut
it ies cvestiored whether it would, for instituvtiorn nurposes,

merit the cost which is nearly double in most adventcgeous

cizes.



8. Better grades of bulk fruit yield sweeter, more
desirzble juice.

9. The difference between lemon and lime juice cen be
detected by consumers, so it would not be wise to attemnt
substitution of lemon for lime juice in commercial trade.

10. Lime juice can be used in lower concentrations by
about 20% to get comparaeble strengths in beverages.

11. Lime juice is more expensive than lemon juice at
local prices. Therefore, if expense is an item in making
punch and similar drinks, lemon juice would be the better buy.

12. Arizona gravefruit, because of the almost bitter

flavor, are not preferred by people when tasted with grapefruit

from other states.

13. Florida grapefruit are preferred when full acid-
sweet flavor is desired.

14, Texas grapefruit are mild, and thought by some to
be almost insinid in flavor when comp=red with Florida grape-
fruit.

15. Juice content of limes varies, and as the fruit is
not sized, the content cannot be foretold.

16. Lemon juice content is fixed by grading standards as
at least 25%, end therefore, cen be estimeted before purchase.

17. Fhen lime or lemon juice is to be used in punch and
volume is a consideration, lemons will provide more volume of

juice for the money expended.
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APPENTIX
I. Maturity Laws
A. Oranges

l. California -
796. (Extracts from the Agricultural Code of California)
Oranges, except bloods, tangerines, mendsrins, Jaffes,
Javas, and Psrson Browns, shall not be considered meture
unless the juice contains soluble solids, ss determined by
a Brix sczle hydrometer, eauzl to or in excess of eight
perts to every part of &acid contained in the juice (the
acidity of the juice to be calculated as citric acid
vithout weter of erystellization), and unless, before
picking, they have attained at least twenty-five per cemnt
of characteristic color. In view of differences in
climetic amd growing conditions prevailing north of the
Tehachapi Kountains in California which results in some
navel oranges grown in certain districts of thet area
having at maturity a lower ratio of soluble solids to
acid than matured navel oranges grown in the area south
of the Tehachapi lMountains, nzvel oranges produced in the
area north of the Tehachani Mountuins which zre at least
seventy per cent colored at the time of picking shall be
considered mature if the juice contains soluble solids
as determined by a Brix scule hydrometer, equal to or in
excess of six end one-half parts to every pert of scid
contalned in the juice. DNo oranges may be accelerzted in
color unless the juice contains soluble solide, as deter-
mined by & Brix sce¢le hydrometer, equel to or in excess of
eight perts to every pert of acid contained in the juice
(the acidity of the juice to be calculated as citric acid
without water of crystallization).

"Twenty-five per cent of cheracteristic color" in the case
of oranges is defined as that color designated by the Mun-
sell color notetion &s hue one and fourteen one-hundredths
green-yellow, value five and twenty-three one-hundredths
chroma four amd three-tenths (1.14GY5.23/4.3), and "seventy
per cent colored" ss hue three yellow, value six, chroma
five (2Y6/5). Oranges shsll be considered as having exceed-
ed twenty-five or seventy per cent color if the average hue
of the surface of each fruit is numerically less than one
and fourteen-hundredths green-yellow or three yellow res-
pectively, regzrdless of the other comnonents of the color.
(Amended by Che 285, Stats. 19%3; amended by Ch. 529, Stg.19Z7) »

2. Florida -
Section 4. (State of Florida Citrus Inspection Bureau,-frmuai-
Report:Season of 1987-88)+ That within the purpose and meaning
of this Act, oranges shall be deemed to be mature only when the
ratio of total soluble solids of the juice thereof to the anhiy-
drous citric acid is not less than eight to one (8 to 1).
~Chapter lo. 17779 - Lovs of Floriday-webhe-of-294fy,
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3. Texas -
H.B. No. 47 (A1 the Houvse.—=Janwry 11519555 reac-Lirst
time-end referred to Comnittee on Arriculturey Jamerv$5~
L35 reported favorably, a6 wnended; Jamery 25,1975 dert~=
to printer.). .<ce. 3.
(e) Thet within the neaning end purroce of this kct, oranges
shall be deemed to be mature when the juice thereof con-
tains not less than eight (8%) per centum of the total eol-
uble solids to each part of the anhydrous citric acid.

(f) In determining the total soluble solids, the Brix
hydrometer shell be used and the reading of the hydrometer
corrected for temperature shall be considered es the per
centum of the total soluble solids. Anhydrous citric acid
snall be determined by titration of the juice, using stancard
elxali ard phenolpinthalein &s the indicator, the totzl acidity
being calculatea as anhydrous citric acid.

(g) A11 citrus fruit not conforming to the ebove stardards
shell be deemed and held to be immature within the meaning
of this act.

B. Grapefruit

l. Cslifornia-
797. (Extracts from the Agricultural Code of California).
Grapefruit shall not be considered mature unless the juice
contains soluble solids, &s determined by a Brix scale
hydrometer, equal to or in excess of five and one-half parts
to every purt of acid conteined in the juice (the ccidity
of the juice to be czlculeted as citric zcid without water
of crystallizetion), and unless, before picking, they have
stteincd at least twenty-five per cent of characteristic
color. Grapefruit which are at least seventy per cent
colored at the time of picking shall be considered mzture
if the juice contains soluble solids, as determined by a
Brix scele hydrometer, ecuel to or in excess of five perts
to every part of zcid contained in the juice. No grzpefruit
nay be eccelerated in color unless the juice contains sol-
uble solids, &s determined by a Brix scale hydrometer, equal
to or in excess of five and one-hclf parts to every pert of
acid contained in the juice (the acidity of the juice to be
calculsted as citric acid without water of crystallization).
In view of differences in climatic comditions prevailing
soutn and ezst of ban Gorgonio Pzss, which resultes in the
grapefruit grown in that area naving, et maturity, a higher
percentage of soluble solids to acid than the mature grape-
fruit grown in the area north snd west of said ban Grogonio
Pass, grapefruit produced in the &rea south and east of fan
Gorgonio Pcss shall not be considered mature unless the juice
conteins soluble solids ecunl to or in excess of six purts to
every pert of acid contcined in the juice (the acidity of the
juice to be calculated as citric acid without water of crystal-
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lization), and has attained, before picking, at least
twenty-Tive per cent of cheracteristic yellow color. 1In
the event that the maturity stendard fixed for that area
south and east of -an Gorgonio Pzss should be declared
void it i1s the intent of the Legislature that the other
maturity standards prescribed in this section shall prevail.
Grapefruit produced outside of this state under climatic
conditiors similer to those prevailing in the area south
ena east of San Gorgonio Psss and offered for sele in this
State shall meet the seme maturity standard as thoce pre-
scribed for grapefruit produced south end east of said San
Gorgonio Pass.

"Twenty-five per cent charzcteristic yellow color" in the

case of graoefnuit is aefined as that color designated by

the kunsell color notation as hue three and three one-huncredths
green-yellow, vzlue five arnd sixty-one one-hurcredths, chrome,
four ard nine-tenths (3.03 GY 5.61/4.9), and "seventy per cent
colored" as hue seven yellow, vzlue seven, chroma six (7Y7/6).
Grepefruit shall he considered as having exceeded twenty-five
or seventy per cent color if tne eversge hue of the surfece
of each fruit is numsricelly 1lecs then three and three one-
hundredths green-yellow erd seven yellow, resnectively, re-
gardless of the other components of the color.

2. Florida -
(The Citrus Maturity Law - Cnapter Lo. 17779 Leve of Tlorida,
bete 0P 19%2). vection 3. Thut witinin the purnose and
meaning of this Act, grepefruit shell be deemed to be meture
only when the totzl soluble solids of the juice thereof
is not less than seven (7) percent, and when the ratio of
totel soluble solids of the juice thereof to the anhydrous
citric acid is as set forth in sub-section A of this Section,
and when the julce contents of said grapefruit is not less
than the minimum requirement for the respective sizes of szid
graepefruit as set forth hereinefter in sub-section B of this
Section.

(A) The minimum ratios of total soluble solids of the juice of
cgid grepefruit to the anhydrous citric acid are es follows:

1. Vhen the totzl coluble solids of the juice is rot less
thun seven (7) percent and not more then eight (8) percent the
ninimum retio of total solukle solids to arhydrous citric

ecid shull be seven to ore (7 to 1).

2. TVhen the total soluble solids of the juice is not less
than eight (8) percemt snd not more then nine (8) percent

the minimum ratio of totul soluble solids to anhydrous citric
ecid shall be six «nd one-half to one (6.50 to 1).
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3. Then the total soluble solids of the juice is rot
less then nire (9) —ercent erd not more tnen rine and
one-tenth (9.1) sercert tie minimum retio of tie totel
solurle solids to arhydrous citric acid sh&ll be six and
forty-five hurcredths to one (6.45 to 1).

4. Vhen tre total soluble solids of the juice is not lecs
then nine &«rd one-tenth(9.1)uercert end not more than nine
end two-tenths (9.2) percest the mirimum ratio of the totel
coluwble solids to srhydrous citric acid chall be six ard
four-tenths to one (6.4 to 1).

€. Vhen tke total soluble solids of the juice is rot lecss
then nire end two-tenths (9.2) percert end not more than nine
erd turee-terths (9.2) percent the mirimum retio of tetal
colukle solids to anhydrous citric &cid shall te six erd
thirty-five hunéredths to one (6.Z5 to 1).

6. When the total solutle solids of the juice is not less
then nine erd three-tenths (9.35) percent erd not nore tnan
nine snd four-tenths (9.4) percert tke minimum retio of
totel soluble solids to arhydrous citric ecid shall te eix
and thirty hundredths to one (8.20 to 1).

7. Vhen the total soluble solics of the juice is rot less
than nire @nd four-terths (9.4) percert and not more than
rine end five-tenths (9.5) percert the minimum retio of
totel soluble solids to arhydrous citric acid ehall te six
and twerty-five hundredthc to one (8.285 to 1).

8. When the total solutle colids of the juice is not lecs
then nine and five-tenths (9.5) percent «rd not more then
nine #rd six-tenths (9.€) percent of the minimum raetio of
total solukle solids to erhydrous citric acid shall be six
end tventy hundredths to one (6.2C to 1).

9. Vhen the totzl soluble solids of the juice is not less
thon nire end six-temnths (9.6) cercent #nd not more tucn

nine ard seven-tenths (9.7) percert tie minimum rctio of total
soluble solids to &nhydrcus citric ecid shall be cix and
fifteen hunéredths to one (6.15 to 1).

10. TVhen the total soluble solids of tie juice is not less
than nine ard sever-tenths (2.7) oercent &nd not more then
rire and eight-tenths (9.8) percent the minirum ratio of
total soluble solids to anhydrous citric ecid shell be six
erd ten hundredthis to one (6.10 to 1).

11. Vhen the totel soluble solids of the juice is not less
than rnire and eight-tenths (9.8) percert zrd not more thean
nire and rine-tenths (9.¢) percent the ninimum retio of

totel solubtle solids to &nhydrous citric acid shall be six &nd
five hundredths to one (6.05 to 1).






12. Vhen the totzl soluble solids of the juice is not
less tnen nire emd rine-ternths (9.9) vercent the minimum
ratio of tot2l soluble solids to arhydrous citric ecid
shazll bte six to one (6 to 1).

3. Texas
(H.B. 47)cection 3. That within the vuroose &nd meaning
of this sct, rouwelos (grapefruit) shall te Geemed to te
moture orly when the ratio of total solubkle solids of the
juice thereof to anhydrous citric acid is &as follows:
(¢) Vhen the total soluble solids of the juice is not
less then nine per cert (9%), the mirimum ratio of total
solubtle solids to the anhydrous citric acid shall be
seven erd two tenths to orne (7.2-1).

(b) ¥hen the totsl soluble solids of the juice is not
less then ten percent (10%), the mirimum ratio of totel
soluble solids to the arnydrous citric acid shall be
seven to one (7 - 1).

(c) Vher the totezl soluble solids of the juice is not
less than eleven per cert (11%), the mirimum retio of
totel solutle solids to the anhydrous citric ecidé shell
be six and eight-terths to one (6.8-1).

(d) Vhen the total soluble solics of the juice is not
less than eleven and one-helf ver cent (11.54), the mimi-
mum ratio of total soluble solids to the anhydrous citric
ecid snell be six and ore-hzlf to one (6.5 - 1).

(f) In ceternining the totsl soluble solids, the Brix
hydrometer shall bte used and the rezcing of the hydrometer
corrected for tempereture cshnll be considered es the per
centum of the total soluble solids. Anhydrous citric acid
chall be determined by titration of the juice, using
standard elkali end phenolphthalein &s the indicetor tue
totel acidity being celculeéted &s arhydrous citric ecid.

(g) 411 citrus fruit not conformirg to the above stendards
voon officicl test shall be deemed end held to be immature
within the meering of this act.

C. Tengerines

l. Florida
(CLepter ioe. 17779 Levs of Floride, 4ebs.ef 1887) Section 5.
That within the purvose end meanirg of thnis #ct, tangerines
shall be deemed to be meture only when the ratio of the
totel soluble solids of the juice thereof to the anhydrous
citric ecid is not less than seven srd one-half to one (7.50 -1).






+II. Greading Laws
A. Urited Stetes Stenderds for Oranges.
1. California ancd Arizona

IMTTHRCITUCTICON

The tolerances for tne stuncerds are on & contuiner
basis. However, indivicdusl pscksges in &ny lot may vary
from the specified tolerances es stated below, proviced
the averazges for the entire lot, based on sample inspec-
tion, &re within the tolerunces specified.

For & tolerance of 10 percent or more, individual
packeges in ery lot may contein not more than ore and
one-hualf times tne tolerence specified, except thet when
the puckage cortains 15 specimens or less, individuel
peckuges mey contain mot more than double the tolerance
specified.

For & tolerunce of less than 10 percent, indivicuel
peckeges in ary lot mey contain not more than double the
tolerunce specified, provided et least ore specimen which
does not meet the requirements shell be 2lloved in ary one
package.

U. S. Fancy shall consist of oranges of similar varie-
tal cuuracterictics, which are metwre, well colored, firm,
vell formed, of csmooth texture for the veriety, free from
decty, broken skins which are not healed, herd or dry
skins, growth cracks, bruices (except those incident to
proper handling end packing), dryness or mushy condition,
erd from irnjury caused by split, rough, wice or protruding
navels, spreyburn, fumigetion, ammoniation, creusing,
scars, freen spots, scele, sunburn, dirt or other foreign
matericle, disease, insects or mechanical or other meens,

t{'tems shall be properly clipped.

U. S. No. 1 chall concist of oranges of similear verietsl
charecterictics, which are meture, firm, well formed, of
fairly smooth texture for the variety, free from decsy,
broken c¢kins vhich are not hesled, hard or dry skins, growth
cracks, bruices (except those incident to proper handling
erd pecking), and from damege ccused by dryness or mushy
concition, split, rough, excessively wide or protruding
nevels, spray-burn, fumigation, ammoniation, creasing,
scars, green gpots, scele, sunburn, dirt or other foreign
materials, disezse, insects, or mecnaricel or other means.
Eech fruit shall be well colored except Valercie oranges,
which shall be et least fairly well colored.

Ltems snall be prornerly clipped.
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B. S. Mo. 2 shall consist of orerres of similer
verietel characterictics, which are metwre, fairly well
colored, feirly firm, which mey be £lightly mischapen
but not excessively rougch which are free from decey,
troken skinrs which ere not heeled, hurd or dry skins,
growth cracks, and from seriouvs demege caused by bruises,
dryness or mushy conaition, split or protruding navels,
‘spreyburn, fumigetiorn, ammoniation, creesing, scars,
green svoots, scale, sunburn, dirt or other foreign
meteriels, disezse, insects or mechanicsl or other means.

Stems shall be properly clipped.

U. S, Fo. 2 shall consist of oranges of similer vearie-
tal characteristics, which are mature, which may te slightly
spongy, misshspen, rough, but not seriously lumpy, which

are free from decey, broken skins which are not hezled,

kerd or dry skins, from serious damage by growth cracks,
bruises, dryness or mushy condition, and from very ser-

iovs demage caused by split navels, sprayburn, fumigetion,
sermonistion, creasing, scars, green spots, sczle, sunburn,
dirt or other foreign meterizls, diseese, insects or me-
charicsl or other mezns.

Stems shell be properly clipped.

Unclassified shall consist of orsnges which have not
been classified in accordance with any of the foregoing
grades. The term "unclessified®™ is not a grade within
the meening of these standards but is provided as a des-
igration to show that no definite grade has been applied
to the lot.

TOLTRANCES

In order to allow for variations incidert to proper
gracing end handling in each of the foregoing gredes,
rot more than 10 vercent, by count, of the fruit in ary
container mey be below the recuirements of the specified
grade, but not more than one-twentieth of this amount, or
one-half of 1 percert, shall be allowed for decey et ship-
ning noint; provided that an additionsl tolerance of 2-1/2
percent, or a total of not more than 3 percent, shall be
alloved for decay enroute or et destinstion. In additicn,
rot more than 10 percent, by count, of the fruit in any
container may not meet the requirements releting to color.

2. Floricda and Texas -
Standards for Citrus Fruits
(Teken from "Texas Standards for Fruits and Vegetebles

and Fruit and Vegetable Containers, @A925*) ¥ These stand-
ards apply only to the common or sweet orange group, grape-



 wa——
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fruit, and tengerines, and other vorieties belonging
to the Menderin Group. These standards to not anply
to Celifornia and Arizona citrus fruits for which
separcte U, S. stardards are issued.

The tolerances for the standsrds are on & container
basis. However, individual packeges in any lot may vary
from the specified tolerences &s stieted below, provided
the averzges for the entire lot, based on sample inspec-
tion, ere within the tolerances specified.

For a tolerance of 10 per cent or more, individual
packages in any lot may contain not more then one and one-
half times the tolerance specified.

For a tolerance of less than 10 per cent, indivicdual
packages in any lot may contzin not more theén double the
tolerance specified, proviced at least bne specimen which
does not meet the requirements shall be allowed in any
one packsgee.

Grades

U. S. Fancy shall consist of citrus fruits of similar
varietel charscteristics, which are well colored, firm,
wvell formed, mature, eénd of smooth texture; free from
smmonistion, bird pecks, bruises, buckskin, creasing,
cuts which are not heeled, decey, growth cracks, scab,
split navels, sprayburn, and urndevelored or sunken seg-
ments, from injury by black or unsightly discoloration,
green spots, rough and excessively wide or protruding
nevels, scale, scars, thorn scratches, and from damege,
caused by dirt or other foreign muterials, dryness,
sprouting, sunburn, diseese, insects or mechenical or
other mes&ns.

In this grade not more than one-tenth of the surface
in the aggregate may be affected with discoloration.

U. S. No. 1 shall consist of citrus fruits of similecr
verietal cheracteristics which &re fairly well colored,
firm, well formed, mature, and of faeirly smooth texture;
free from bmiises, buckskin, cuts which ere not healed,
decey, growth crecks, sprayburn, unceveloped or sunken
segments, and from damege caused by ammoniation, bird
pecks, black or unsightly disccloration, creesing, dirt
or other foreign materials, dryness, green covots, scab,
cscele, scars, solit or rough or protruding navels, sprout-
ing, sunburn, thorn scratches, disesse, insects or mechani-
cel or other meurs,

In this grzde not more than cne-third of the surfeace
in the agrregate may be affected with discoloration.
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U. S. Fo. 1 Bright. The reguirements for this grade
ere the same as for U. 5. No. 1 except that in this grade
no fruit may heve more than one-tenth of its swurface in
the sgcregrte effected with discolorztion.

U. S. No. 1 Russet. The requirements for this grede
are the same &s for U. S. No. 1 except that, in this grade,
at least 75 per cent, by count, of the fruit shell heve
in excess of one-third of the surfece in the aggregsate
sffected with discoloretion.

U. S. MNo. 2. shall consist of citrus fruits of similar
varietezl characteristics which &re mature but may be only
slightly colored, feirly firm, slightly micshapen and
slightly rough, but which are free from bruvises, cuts which
are not healed, decay, growth cracks, amd from serious dam-
age caused by ammonistion, bird pecks, black or unsightly
discoloration, bucksxin, creesing, dirt or other foreign
meterials, dryress, green spots, scab, sczle, scars, split,
rough or protruding nevels, sprayburn, sprouting, sunburn,
thorn scretches, undeveloped or sunken segments, disease,
insects, mechanical or other means.

In this grade not more than Z5 per cert, by count,
of the fruit may heve in excess of one-third of the surfsce
in the aggregite affected with discoloration.

U. S. Coubinction Crade. Ary lot of citrus fruits
mey be decipgnsted "U. o. Combinction" when not less than
40 per cent, by count, of the fruits in each container meet
the requirements of U, S. No. 1 grade and the remainder
U. S. No. 2 grade, proviced that not more than 25 per cent,
by count, of the fruits im ary conteiner may have in excess
of one-third of the surface in the &aggregate affected with
discoloreation.

U. S. No. 2 Bright. The requirements for this grede ere
the same as for U. S. No. 2 except that in this grade no
fruit may have more than one-tenth of its surface in the
egeregnte effected witn discolorztion.

U. S. No. 2 Russet. The reaquirements for this grade ere
the seme &s for U. o. No. 2 except that, in tnis grece, at
leest 75 per cent, by count, of the fruit shall have in ex-
cess of one-third of the surfuce in the aggregete affected
with discolorction.

Unclescified shall consist of citrus fruits which are
rot graded in cornformity with the foregoing grsdes.







Tolerences for Preceding Gredes

In order to allow for varietions incident to proper
grading end handling in each of the foregoing grades, the
following tolerences &re proviced es specified:

C. S. Fercy. Not more than 10 per cent, by count, of the
fruit in any conteiner may be below the requirements of
thig grede, but not more than one-fourth of this tolerence,
or 2% per cent, shall be sllowed for damage by black or
unsichtly discolorztion, ard not more then one-twentieth
of this tolerznce, or one-helf of one per cent, chall be
ellowed for decay at shinping point; provided, that a
totel tolerance of not more than Z per cent shall be
ellowed for decesy en route or &t destinstion. No psrt
of any tolerance shall be allowed for wormy fruit or worm
holes.

U, 5. No, 1, U, S, llo. 1 Bright, U. S. No. 2 Ericht
Creces. DlNot more than 10 per cent, by count, of the
fruit in any contziner may be below the reguirements of the
grade other than for discolorestion, but not more than
one-twentieth of this tolerznce, or one-half of one per
cent, shell be allowed for decay at shipping point;
provided, that a totzl tolerance of not more than 2 per
cent shall be allowed for decay en route or at destinction.
In eddition, not more than ten per cent, by count, of the
fruit in any contziner may not meet the requirements relat-
ing to discoloretion, but not more than one-fourth of this
tolerance, or 2% per cent, shall be alloved for serious
damege by black or unsightly discoloretion. No pert of any
tolerance shall be alloved for wormy fruit or worm holes.

U. S. No., 2. Mot more than 10 per cent, by count, of
the fruit in any conteiner mey be below the requirements
of this graode other than for discolorztion, but not more
than one-twentieth of this tolerance, or one-half of one
per cent, shall be &llowed for decey at shipping point;
provided, that a totsl tolerence of not more than 2 per cent
shzll be allowed for decey en route or at destination.
In addition, not more than 10 per cernt, by count, of the
fruvit in eny conteiner mey not meet the requirements relat-
ing to discolorstion. No psrt of eany tolerance shell be
allowed for wormy fruit or worm holes.

U, S. Combinction Grede. Not more than 10 per cent, by
count, of the fruit in any container may be below the require-
ments of this grade, but rot more than one-twentieth of this
tolerance, or one-half of one per cent shall be allowed for
decey &t shipoing point; provided, thet a totel tolerance of
- not more than Z per cent shall be &llowed for decay en route
or at destinstion. UINo part of ary tolerarce shall be allowed
to reduce, for the lot as a whole, the percentece of U. S,

Fo. 1 reguired in tihe combincticn, or to increase the per-
centuage of fruit hoving in excess of one-third of the surf=ce
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in the effregete aflfected with aiscclorstion which is
permitted in the combinetion, but individuel contziners

mey have not more than a totel of 10 per cert less than

the percentzre of U. b. No. 1 reqguired or specified and/or
in excess of the percentage of discolored fruits svecified,
provided that the entire lot aversges vithin the percentages
specified, Mo part of amny tolerence shell be alloved for
vormy fruit or worm holes.

U. 5. No. 1 Russet, U, S. No. 2 Fuccet Crudec. Not
more then 10 per cent, by count, of the fruit in any contciner
mcy be below the requirements of the grede, but not more than
one-twentieth of this amourt, or one-hzlf of one per cenrt,
shall be allowed for decey &t shipning point; provided, that
a total tolerance of not more then 3 per cent shell be al-
lowed for decay en route or at destinction. No part of any
tolerance shcll be allowed to reuuce the percentage of fruit
having in excess of one-third of the surfece in the aggregate
effected with discoloration which is required in these grades,
but individual containers may have not more than 10 per cent
less than the percentage required, provided that the entire
lot &vere¢es within the percentsge specified. No part of
any tolerence shall be allowed for wormy fruit or worm holes.

B. United £tztes Stundards for Grapefruit
1. California &nd Arizons

INTROTUCTION

The tolerances for the standarcs asre on a container
basis. However, individuszl puckages in any lot may very
from the specified tolererces as stuted below, provided
the everages for the entire lot, based on sample inspection,
ere within the tolerences specified.

For a tolerance of 10 percent or more, incividuel peck-
ages in any lot may contain rot more than one snd one-half
times the tolerence specified, excent that when the package
contains 15 specimens or less, individual packsges may con-
tzin not more than double the tolerance specified.

For a tolerence of less then 10 percent, individual
packages in any lot mzy contain not more than double the
tolerance specified, provided &t leest one specimen which
does not meet the requirements shall be alloved in any one
package.

CRATES

U. S. Fency shall consist of grepefruit of similar
varietel cheracteristics, which are mature, well colored,
firm, well formed, of smooth texture for the variety, fairly
thin skinned, free from decey, broken skins which «re not
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hezled, herd or dry skins, bruises (except these incident
to proper handling and packing), dryness or mushy con-
dition, and from injury czused by sprzyburn, fumigation,
emmcniation, scars, green snots, scele, sunburn, sprout-
ing, dirt or other foreign materiels, disease, insects
or mechanicel or other means.

Stems shall be properly clipped.

U. S. No. 1 shall consict of grapefruit of similar
verietel cheracteristics, which are meture, fairly well
colored, firm, well formed, of fairly smooth texture for
the variety, and not excessively thick skinred, free from
deczy, broken skins which ure not hecled, h=rd or dry skins,
bruises (except those incident to proper hendling and pack-
ing), armd from damage caused by dryness or mushy condition,
sprayburn, fumigation, ammoniztion, scars, green spots,
scale, sunburn, sprouting, dirt or other foreign materisls,
diseuse, insects, or mechanical or other meuns.

Stems shell be properly clipped.

U. S. No., 2 shall consist of grapefruit of similar
varietal chsracteristics, whica are msture, slightly
colored, fairly firm, which may be slightly misshzpen
but not excessively rough, which are free from decey,
broken skins which are not healed, h=rd or dry skins, and
from serious demage caused by bruises, dryness or mushy
concdition, sprayburn, fumigztion, ammoniztion, scers,
green sopots, scule, sunburn, sporouting, dirt or other
foreign materiuls, disease, insects or mechanicel or other
meens.

Stems shall be properly clipped.

U. S. N7. 3 shzll consist of grapefruit of similar
varietal charactéristics, which are m=ture, slightly
colored, which mey be slightly soongy, misshszpen, rough,
but not seriously lumpy, which zre free from decay, broken
skins which ere not hesled, hard or dry skins, from serious
damege by bruises, dryness or mushy comaition, and from
very serious danage csaused by sprayburn, funigation, am-
moni~tion, scars, green soots, scale, sunburn, sprouting,
airt or otner foreign materials, disease, insects or me-
chenical or other means.

Stems shzll be proverly clioped.

Unclessified shell consist of grapefruit which have not
been classified in accordance with ary of the forepoing
grades. The term "Unclsssified" is not a gresde witnin the
me=zning of tnese standards but is orovided as a designation
to show thzt no definite grade hes been apnlied to tne lot.
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TOLERANCES

In order to allow for varietions incident to
proper grzaing and handling in each of the foregoing
grades, not more than 10 percent, by count, of tae fruit
in any contziner mey be below the recuirements of the
specified grede, but not more than one-twentieth of this
amount, or one-htlf of 1 percent, shall be allowed for
deccy et shipping point; provided thut an additionsl
tolerance of 2-1/2 percemt, or a total of not more than
3 percernt, shall be allowed for aecsy enroute or st des-
tineztion. In eddition, not more than 10 percent, by
count, of the fruit in any container may not meet the
reguirements relating to color.

2. Florida and Texas

(Same as A-2 under II, Grading Leaws)

C. U. S. Standards for Tangerines and Mendarin Oranges
(Included in A-2)

D. U. S. Standerds for Lemons -
(U. S. Department of Agriculture, Bureau of Agr'l
Economice - "U. S. Stendards for Lemons" effeetive.
JaRe el 308)

INTRODUCTION

The tolerances for tae standards are on & container
basis. However, except when applying the tolerances
for "Standards for Export", individuul packages in any
lot may very from the specified tolerances as stated
below, provided the everages for the entire lot, based
on sample inspection, are within the tolerances specified.

For a tolerance of 10 percent or more, individuel
packages in any lot mey contsin not more than one and one-
half times the tolerance specified, except that when the
package contains 15 specimens or less, individual packages
may contain not more than double the tolerance specified.

For a tolerance of less than 10 percent, individual
packages in any lot msy contain not more than double the
tolerance specified, provided &t least one specimen which
does not meet the requiremerts shall be allowed in &ny one
packagee '

GR..DES

U, 5. No. 1 shall consist of lemons which are firm,
fairly well formed, not abnormally rough, which sre free
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from decay, internal evidence of Alternaria development,
broken skins which are not healed, hsrd or dry skinms,
growth cracks, internal decline, red blotch, bruises
(except those incident to proper handling ard packing,)
membranous stain, or other internal discoloreation, and
from damage caused by dryness or mushy condition, spray-
burn, fumigation, exanthema, scars, green spots, scale,
sunburn, hollow core, peteca, scab, melanose, dirt or
other foreign meterials, disease, insects or mechanical
or other means.

The lemons shall be at least fairly well colored,
provided that lots of lemons which meet all the require-
ments of this grade except as to color shall be desig-
nated as "U. S. No. 1 Green®" if the lemons in each con-
tainer are of & full green color; or as "U. S. No. 1
Mixed Color" if the lemons in each container fail to meet
the color requirements of either "U. S. No. 1" or "U. S.
No. 1 Green".

The fruit shall have a juice content of not less than
25 percent, by volume, exceot when designated as"U. S. No. 1
Green for Export". When so designated the lemons shall
have a juice comtent of not less than 22-1/2 percent unless
otherwise specified.

Stems shell be prooerly clipped.

In order to allow for variations incident to proper
grading and handling, not more than 10 percent, by count,
of the fruit in any container mey not meet the color re-
ruirements. In addition, not more than 10 percent, by
count, of the fruit in any comntainer, may be below the
remaining requirements of this grade, but not more than
one-half of this tolerance, or 5 percent, shall be allowed
for decay, internal evidence of Alternsria developuent,
internsl decline, broken skins which are not healed, growth
cracks, or defects causing serious damage, but not more
than one-tenth of this amount, or one-half of one percent,
shall be allowed for lemons affected by decey in State of
origin. A total tolerance of not more than 3 percent shsll
be allowed for lemons affected by decay upon arrival in
other States than that of their origin.

U. S. No. 2 shall consist of lemons which are not soft
or excessively spongy, not badly deformed, not excessively
rough, which are free from decay, internal evidence of
Alternaria development, broken skins which are not healed,
hard or dry skins, red blotch, and from serious damage
caused by bruises, membranous stain, or other internsal
discoloration, dryness or mushy condition, sprayburn,
fumigetion, exanthema, scars, green spots, scale, sunburn,
hollow corg¢, peteca, growth cracks, internal decline, sceb,
melanose, dirt or other foreign materials, dlsease, insects
or mechanical or other means.
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The lemons shell be at least fairly well colored,
provided that lots of lemons which meet all the recuire-
ments of this grade except as to color shall be desig-
nated s "U., S. No. 2 Green" if the lemons in each con-
teiner are of a full green color; or as "U. S. No. 2
iixed Color" if the lemons in each contziner fsil to
meet the color requirements of either "U. S. Mo. 2" or
"UJ. S. No. 2 Green".

The fruit shall heve a juice content of not less than
25 percent, by volume, except when designated as "U. S.
No. 2 Green for Export". When so designated the lemons
shall have & juice content of not less than 22-1/2 per-
cent unless otherwise specified.

Stems shall be properly clipped.

In order to allow for variations incident to proper
grading ard handling, not more than 10 percent, by count,
of the fruit in any container may not meet the color
requirements. In sddition, not more than 10 percent, by
count, of the fruit in any container, mey be below the
remeining requirements of this grade but not more thean
one-half of this tolerance, or § percent, shall be allowed
for decay, internsl evidence of Alternaria development,
or internsl decline, but not more than one-fifth of this
amount, or 1 percent, shall be allowed for lemons affected
by decay in State of origin. A total tolerance of not more
than 3 percent shall be sllowed for lemons affected by
decay upon arrival in other §tetes than that of their origin.

U. S. No. 3 shall consist of lemons which may be soft
but not seriously spongy, seriously deformed or seriously
lumpy; which are free from decey, internsl evidence of
Alternaria development, broken skins which are not heszled,
hard or dry skins, and from serious damage caused by
growth cracks, imternal decline, bruises, dryness or mushy
condition, and from very serious damage caused by red blotch,
membranous stain, or other internal discoloration, sprayburn,
fumigation, exanthema, scars, green spots, scale, sunburn,
hollow core, peteca, scab, melanose, dirt or other foreign
materials, disease, insects or mechanical or other means.

The lemons shell be at least fairly well colored, pro-
vided that lots of lemons which meet all the requirements
of this grade except as to color shall be designzted as
"U. S. No. 3 Green" if the lemons in each container are of
a full green color; or as "U. b. No. 3 Mixed Color" if the
lemons in each conmtainer fail to meet the color requirements
of either "U. S. No. 3" or "U. S. No. 3 Green".

The fruit shall have a juice content of not less than
20 percent, by volume, except when designated as "U. S.
No. 3 Green for Export". When so designeted there shell be

no requirements for juice content.
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Stems snell be pronerly clipped.

In order to allow for variations incident to
proper grading amd handling, not more than 10 percent,
by count, of the fruit in any container mey not meet the
color requirements. In eddition, not more than 10 per-
cent, by count, of the fruit in ary container may be
below the remeining requirements of this grade, but not
more than one-tenth of this tolerance, or 1 percent,
shell be allowed for lemons affected by decay in State
of origin, A total tolerance of not more than 3 per
cent shall be allowed for lemons affected by decey unon
arrival in other States than that of their origin.

U, S. Combinction Grade. A combination of U. S.
No. 1 and U, 5. No. 2 lemons may be packed. Combin-
etions other than this are not provided for in connec-
tion with the United Stetes lemon graedes. A combina-
tion of U. S. No. 1 and U. S. No. 2 lemons may be desig-
nated "U, S. Combination" grade when at least 75 per cent
of the lemons in any conteiner meet the requirements of
U. S. No. 1.

In order to allow for variations incident to proper
grading end handling, not more than 10 percent, by count,
of the fruit in any container may not meet the color
requirements. In addition, not more than 10 percent,
by count, of the fruit in any container may be below
the remaining requirements of the lower grade in the
combinetion, but not more than one-tenth of this toler-
ance, or 1 percent, shall be allowed for lemons effected
by decay in Stete of origin. No part of the above tol-
erance shall be allowed to reduce, for the lot as a whole,
the 75 percent of U. S. No. 1 lemons required in the com-
bination, but individual containers may have not less than
65 percent of the higher grsde. A total tolerance of
not more than 3 percent shell be allowed for lemons affected
by decay upon arrival in other Stetes than that of their
origin. This 3 percent tolerance may be used to reduce the
percentape of lemons of the higher grade required in the
combinstion, provided the affected fruits meet the require-
ments of the higher grade in other respects.

Unclassified shall consist of lemons which have not been
classified in accordance with any of the foregoing grades.
The term "Unclassified" is not a grade within the meaning
of these standards but is provided as a designation to show
that no definite grade has been applied to the lot.
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'III. Juice Content Laws
A. Grapefruit

l. Florida -
(Stete of Florida Citrus Inspection Bureau, Annual Report
Seraon of¢RIIV2IETS puges 22 and 23).

(B) The minimum juice contents of the juice of the
respective sizes of said grapefruit ere as follows, each
size being designated by the commercial number assigend
to it, based on the number of grapefruit of said size
packed commercially in a standard Florida packed box of
grapefruit containing two compsrtments each having inside
dimensions of twelve inches by twelve inches by twelve
inches:

1. A grapefruit of size 28 shall contein not less than
335 cubic centimeters of juice.

2. A grepefruit of size 36 shall contain not less than
310 cubic centimeters of juice.

3. A grapefruit of size 46 shall contain not less than
295 cubic centimeters of juice.

4, A grapefruit of size 54 shall contain not less than
270 cubic centimeters of juice.

5. A grapefruit of size 64 shall contain not less than
245 cubic centimeters of juice.

6. A grapefruit of size 70 shall contain not less than
225 cubic centimeters of juice.

7. A grapefruit of size 80 shall contain not less than
215 cubic centimeters of juice.

8. A grazpefruit of size 96 shall contain not less than
190 cubic centimeters of juice.

9. A grapefruit of size 126 shall contain not less than
160 cubic centimeters of juice.

10. A grapefruit of size 150 ehall contain not less than
140 cubic centimeters of juice.

The tests of the jiice contents of grspefruit hereunder
shall be based upon the average maximum amount of liquid con-
tents which can be extracted from the flesh and pulp of not
less than three average incdividual specimens of said grapefruit
of any given size. The Florida Citrus Commission shall by
prover rules end regulations to be issued hereunder prescribe






the manner and method of drawing of said samples and of
conducting said tests. The skin &nd rind shall be removed
before the liquid contents are extracted, and the remain-
ing portion of the fruit shall be enclosed within a porous
cloth before the juice is extracted therefrom for the pur-
pose of permitting an efficient extraction of said juice,
and the mechanical juice extractor or fruit press known as
"Juicy Fruit Press" manufactured by O. P. Schriver Company
of Cincinnati, Ohio, shall be used in such process of ex-
traction with the strength of one man applied thereto. Pro-
vided, that by the regulation of the Florida Citrus Commiss-
ion any other mechanical fruit press or juice extractor of
similer construction and equal efficiency may be used in such
process of extraction.

B. Oranges

1. Only when color is added is law effective. (See Color-Added
Law in IV, Sec. 6, Paragraph 18)

C. Lemons
(Included in U. S. Standards for Lemons)

U.S. No. 1 - The fruit shall have a juice content of
not less tnan 25 percent, by volume, except when designsted
as "U. S. No. 1 Green for Export". When so designated the
lemons shall have a juice content of not less than 22-1/2
percent unless otherwise specified.

U, S. No. 2 = The fruit shall have & juice content of
not less than 25 percent, by volume, except when designated
as "U. S. No. 2 Green for Export®™. When so designated the
lemons shall have a juice content of not less than 22-1/2
percent unless otherwise specified.

U. S. No. 3 = The fruit shall have & juice content of
not less than 20 percent, by volume, except when designated
as "U. S. No. 3 Green for Export". When so designated there
shall be no requirements for juice content.

IV. Color Added Law

A. Florida -
(Chapter No. 17778, Laws of Florida, Aebs of-13&#)

Section 5. It shall be unlawful for any person to treat
any citrus fruit with, or apply thereto, any coloring matter
which has not first received the approval of the Commissioner
as herein provided.

Section 6. That it shall be unlawful for any person to
use on citrus fruits or apply thereto any coloring matter
unless such fruit passes the requirement of the State maturity
tests, and, in addition thereto, oranges shall pess the follow-
ing minimum requirements for total soluble solids of the juice
thereof end for ratio of total soluble solids of the juice
thereof to anhydrous citric acid:
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1. Vhen the total soluble solids of the juice is not
less than nine (9) percent of the minimum ratio of total
soluble solids to anhydrous citric acid shall be eight
and one~helf to one (8.50 to 1).

2. VWhen the total soluble solids of the juice is not
less than eight and nine-tenths (8.9) percent and not more
than nine (9) percent the minimum ratio of total soluble
solids to anhydrous citric acid shall be eight and sixty
hundredths to one (8.60 to 1).

3. When the total soluble solids of the juice is not
less than eight and eight-tenths (8.8) percent and not
more than eight and nine-tenths (8.9) percemt the minimum ra-
tio of total soluble solids to anhydrous citric acid shall
be eight and seventy hundredths to one (8.70 to 1).

4. When the total soluble solids of the juice is not
less than eight and seven-tenths (8.7) percent and not more
than eight and eight-tenths (8.8) percent the minimum ratio
of total soluble solids to anhydrous citric acid shall be
eight and eighty hundredths to one (8.80 to 1).

5. Vhen the total soluble solids of the juice is not
less than eight and six-tenths (8.6) percent and not more
then eight and seven-tenths (8.7) percent the minimum ratio
of totul soluble solids to anhydrous citric acid shall be
eight- ard ninety hundredths to one (8.90 to 1).

6. Vhen the total soluble solids of the juice is not
less than eight and five-tenths (8.5) percent and not more
than eight and six-tenths (8.6) percent the minimum ratio
of total soluble solids to anhydrous citric acid shall be
nine to one (9 to 1).

7. When the total soluwble solids of the juice is not
less than eight and four-tenths (8.4) percent and not more
than eight and five-tenths (8.5) percent the minimum ratio
of total soluble solids to anhydrous citric acid shall be
nine and ten hundredths to one (9.10 to 1).

8. VWhen the total soluble solids of the juice is not
less than eight and three-fenths (8.3) percent and not more
than eight and four-tenths (8.4) percent the minimum ratio
of total soluble solids to anhydrous citric acid shall be
nine and twenty hundredths to one (9.20 to 1).

9. When the total soluble solids of the juice is not
less than eight and two-tenths (8.2) percent and not more
then eight and three-tenths (8.3) percent the minimum ratio
of total soluble solids to anhydrous citric acid shsll be
nine and thirty hundredths to one (9.30 to 1).
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10. When the total soluble solids of the juice is not
less then eight and one-tenth (8.1) percent and not more than
eight and two-tenths (8.2) percent the minimum ratio of total
soluble solias to anhydrous citric acid shall be nine and
forty hundredths to one (9.40 to 1).

11. When the total soluble solids of the juice is not
less than eight (8) percent and not more than eight and
one-tenths (8.1) percent the minimum ratio ot total soluble
solids to anhydrous citric acid shall be nine and fifty
hundredths to one (9.50 to 1).

12. When the total soluble solids of the juice is not
less thun seven and nine-tenths (7.9) percent &nd not more
than eight (8) percent the minimum retio of total soluble
solids to anhydrous citric acid shell be nine and sixty
hundredths to one (9.60 to 1).

13. Vhen the totel soluble solids of the juice is mnot
less than seven ard eight-tenths (7.8) percent and not more
than seven and nine-tenths (7.9) percent the minimum ratio
of total soluble solids to anhydrous citric acid shall be
nine and seventy hundredths to one (9.70 to 1).

14. When the total soluble solids of the juice is not
less than seven and seven-tenths (7.7) percent ard not more
than seven and eight-tenmths (7.8) percent the minimum
rstio of total soluble solids to anhydrous citric acid
shall be nine and eighty hundredths to one (9.80 to 1).

15. Vhen the total soluble solids of the juice is not
less than seven and six-tenths (7.6) percent and not more
than seven and seven-tenths (7.7) percent the minimum ratio
of total soluble solids to anhydrous citric acid shall be
nine and ninety hundredths to one (9.90 to 1).

16. Vhen the total soluble solids of the juice is not
less than seven and five-tenths (7.5) percent and not more
than seven amd six-tenths (7.6) percemt the minimum ratio
of total soluble solids to anhydrous citric acid shall be
ten to one (10 to 1).

17, Vhen the ratio of total soluble solids to anhy-
drous citric acid shall be not less than ten and one-helf
to one (10.59 to 1) there shall be no requirement for
soluble solids.

18. Coloring matter shall not in any case be applied
to any oranges when the ratio 6f total soluble solids to
anhydrous citric acid is less than eight and one-half to
one (8.50 to 1). Likewise, coloring matter shall not in
any case be applied to any oranges unless the juice content
thereof shall be at least four and one-half gallons to each
standard packed box, the juice to be extracted by hand, with-

out mechanical pressure.
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In determining the total soluble solids of citrus fruit
vithin the purpose and mearing of this 4ct, the Brix hydrometer
shell be used and the reading of the hydrometer corrected for tem-
perature shall be considered as the per centum of the total eol-
uble solids. Anhydrous citric acid chall te deterwined by titre-
tion of the juice, using stendard elkzli and Phenolphthalein es
the incdicator, the total acidity being calculated as anhydrous
citric acid.

«V:"Kdvertising Regulations

-1
V.

A. Gr pefruit

1. Florida - }
Sectior 6., That there is hereby levied end imposed an
excise tax of three cents on each standord packed box of grape-
fruit grown in the State of Florida.

B. Oranges

l. Florica -
Section 6. That there is hereby levied end imposed &n
excise tex of one cent on each standard packed box of oranges
grown in the State of Florida.

C. Tangerine -

1. Florida - .
. Section 6. Thet there is hereby levied end imposed &n
_excise tax of five cents on each standard packed box of tanger-
ines grown in the Stste of Florida. B

Freezing Damege

California

795. (Extracts from the Agr'l Code of Californie). Citrus
fruits shall be mature and free from decey; free from serious
damage due to freezing, drying st the stem or blossom end
(resulting from causes other then freezing), splits, bruises,
or purctures, ard in addition lemons shall be free from serious
dzmége due to sunburn end intern:zl decline. Packed citrus fruit
chall be virtually uniform in size. Damege by drying at the stem
or blossom end of &ll citrus fruits (resulting from czuses other
then freezing), and by internszl decline or drying due to sunburn
of lemors, is not serious unless twenty per cent or more of the
pulp shows staining, drying or desiccation. Demege from freezing
to .any one fruit is not serious unless (&) it causes a dryirg
or desiccation in twenty per cent or more of the exscosed pulp
as shown on a transverce cut through the center or (b) it causes,
tefore the drying process develops, a water-sosked appearance,
or evidence of previous water soasking, or the presence of cry-
stals or crystalline deposit, on the two surface membranee of
ezch of tvo or more segments as shown on the separation of two
or more segments of a section, which section shall not be less
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then one inch or more than ore and one-helf inches in
thickness, obtained from the centrel portion of the fruit
by cutting off a portion of each end--such evidence of
freezing injury to show for the entire length but not nec-
esserily the entire eree of the surface membrenes.

The percentage of serious demage to citrus fruits in
containers, or in bulk, may be established by inspection
of a representative sample which shall consist of not less
than one-hundred fruits. Damage cauced by splits, bruises,
cr punctures in any citrus fruit is not serious if the injury
is well healed and free from mold or decey. Damage other
than drying, caused by sunburn to lemons, is not serious
unless it effects the edible portion of the fruit.

With the exception of serious demzge caused by freezing,
not more than ten per cent, by count, of the citrus fruit
in eny one container or bulk lot may be below these require-
ments, but with the exception of serious damege by sunburn ard
internsl decline of lemons, or by drying at the stem or blos-
som end of &ll citrus fruits (resulting from causes other
than freezing), not to exceed one-hslf of this tolerance shall
be allowed for any one cause. In the case of serious damage
by freezing injury, when the determination of serious freezing
damage 1s based on a water-soaked avoearance, or evidence of
previous vater soaking, or the presence of crystals or crystal-
lire deposit, on the surface membranes of the segments, as
herein defined, and before the drying process develops, not
more than fifteen percent, by coumt, of the citrus fruit in
any one container or bulk lot may be below these requirements.
Efter the drying process develovs and the determination of
serious freezing damage is based on a transverse cut, as here-
in defired, rot more than fifteen per cent, by count, of the
citrus fruit in any one container or bulk lot may be below
these requirements, but not to exceed one-third of this tol-
erance shall be allowed for citrus fruits which show a drying
or desiccation in forty per cent or more of the exposed pulp,
&s shown on & transverse cut through the center. The total
tolerance for a combination of defects shall not exceed the
tolerance permitted for &any one cause by more than five per
cent, by count.

No lot of citrus fruit failing to conform to the reguirements
because of serious damage caused by freezing injury may be
mixed or blended with other lots of citrus fruit which conforms
to these requirements, resulting in the concealment of inferior
fruit, thereby reducing the percentage of defective fruits
in the seriously damaged lots to within the tolerance which is
permitted for errors in greding only.

Any pecked, wrapped citrus fruit which has been in storege
or after being shipped fzils to meet the requirements of this
standard only by reason of brown rot, blue mold, or green mold
which has occurred after packing, shall not be held for violstion
of the provisions of this chapter on account of such deterioratior.
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B. Florida
1. (Juice content lews provide for this).
VII—Containers
A.,- California

C.

Oranges, grapefruit &«nd tangerines when packed shall be-
in stendard containers numbers %1 or 33, and lemons when packed
shell te in standard containers numbers 5, 26, 27 and 38.
Other size containers may be used if conspicuously marked on the
outside of the end which bears any marks intended to describe
the contents of such container, in letters not less than ore-
half inch in height, "irreguler size container."

829. The stendard containers and packs for the following
fruits, nuts and vegetables hereinafter specified shall be as
follows: Oranges, grapefruit erd tengerines, numbers 21, or 33;
lemons, numbers 25, 26, Z7, or &8,

Dimensions

Depth . Width Length

inside inside inside
Fo. Neme in inches in inches in inches
71 Standerd orenge boX « o o o o @ 13 11} 24-5/8
33 Helf orange DOX « « o o o o« o« o 5-3/4 11% 24-5/8
35 Stundard lemon boX « o o o o 10 ' 13 25-5/8
36 Half lemon bOX o o o « o o o 5 13 25-5/8
37 .Jumbo lemon BOX o « o o« o« o . o 11-1/8 12} 25-5/8
28 Half jumbo lemon box + « « « » 5-9/16 133 25-5/8

Florida - (See text, p. 84)

Texas - '
Bill 623: Only the following contsiners shsll be used for
grapefruit and oranges: :

1. The Standsrd Box. The dimensions of the stendard box
shall be 12 x 12 x 12 inches for each one-half box, inside
measurements. ’

2. The One-Hulf Standerd Box. The aimensions of the one-half
standard box (or strap box) shell be 12 x 12 x 6 inches for each
ore-half of said box, inside measurements.

Z. The One Compartmert Box. The dimensions of the one com-
partment box shall be 12 x 12 x 24 inches, inside measurememnts.

4. Standard Bushel Basket. The standerd bushel basket shall
contain not less than 2150.4 cubic inches in the bacsket proper,
regaerdless of the manner in which the lid is made.
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5. Other closed containers of a capacity of not more
than 1-3/5 bushels, with a cubical space not exceeding 2456
cubic inches in the container proper, regardless of the
shape of the conteiners and the manner they are closed.

BV
VIII+ Markings

A. Florida

1. Color Added -

Regulation No.16 - page 126
6. Each fruit which has been colored under said Act

shall have on the skin thereof & label stetement plainly
showing it to be so colored. Such label statement shell
consist of the words "COLOR ADDED" in type not less thean
five thirty-seconds (5-32) inch in height end an overall
length of not less than one inch, and type not used in the
words "COLOR ADDED"™ shall not extend into, betveen or &t
either end of the words "COLOR ALCDED", and wherever any
other word or words appesr in such label statement in
addition to the words "COLOR ADDED"™ such word or words
must be under and not over the words "COLOR ADDED" and
of the tyove not larger than the type used in the wvords
"COLOR ADDED".

All opacking boxes and containers containing fruit so
colored shall bear thereon in a conspicuous manner in bold
face type not less than three-fourths (3/4) inch in height
the words "COLOR ADDEDY. Swuch words shall be printed on
or form a part of the main label affixed to or stamped on
such packing boxes or conteiners, or shall be stamped on
the same end or side of such packing boxes or containers
thet such main label is affixed to or stamped thereon.

2. Grade -

Section 2. Each citrus fruit sold or offered for sale
or offered for shivment or being shipped by common carrier
or otherwise in bulk shell have on the skin thereof a label
statement plainly showing its grade or, if it is a cull,
it shall be labeled on the skin thereof "CULL". Such lsbel
statement shall be in type not less than £-32 inch in height
end an overall length of not less than one inch. Shipping -
in bulk mesns the shipping of any citrus fruit loose without
in any manner plecing such citrus fruit in any container
other than the car, truck, boat, or other vehicle used in
transporting such fruit. When citrus fruit is sold, offered
for sale, or offered for shivmemt, or being shipped by com-
mon carrier or otherwise, enclosed in a container which meets
the standards adopted by the Florida Citrus Commission, it
shall be sufficient if the grade of said citrus fruit, or in
the case of "CULLS", the word "CULL" shall be stamped upon
said closed container in a conspicuous place in bold faced
type not less than 3/4 inch in height. Such grade, or the
word "CULLS" in the case of culls, shall be printed on or
form a part of the main label affixed to or stamped on such



158.

container, or shall be stemped on the same end or side of
such container that the main label is affixed or stemped
thereon. In the cese of stamping the grzde and name and
address on bags, or on the teg sttached to the bag, as re-
quired herein, the size of the type shall be not less than
three—eights. (3/8) inch in height &nd shall be plainly legi-
ble. In the case of sesmless begs of 4-5 bushel capacity

the teg, instead of being sewn, may be securely affixed to
the bag with not less than three metal staples at least three
eights (3/8) inch in length, the tag to be folded over the
selvage edge of the bag in such manner that the staples will
pass through the teg on both sides of the bag. When fruit

is shipped in consumer size, nemely, 1-16 or 1-10 box size
bags, the shipper shall be allowed the privilege of substitut-
ing for the required white cloth tag or marking on the bag
itself an insert tag which shall be inserted in the bag with
the fruit emd carry the required grade, name and address in-
formation and which must be legible from the outside. Pro-
vided, that the shipper or seller using closed containers adon-
ted es standard by the Florida Citrus Commission shall have
the privilege of using, instead of marking the grede on the
container, either labels, brands or trademarks which shall
represent specific State grades or specific United States
Grzdes and which shall be registered with the Florida Citrus
Commission. In all cases where culls are shipnped in a closed
container the word "CULLS" shall be clearly marked upon the
container as above set forth. No citrus fruit shall be sold,
offered for sale or offered for shinment or be shipped by
common carrier or otherwise except in bulk or in containers
adopted by the Florida Citrus Commission.

The ncme and address of the shipper shipoing said citrus
fruit, unless the same are clearly and legibly set forth in
the label used on said container, ard the point of origin of
the shipment, if it be a point other than the address of the
shipper ard if the same does not aponear clesrly and legibly
on the lebel or elsewhere in permanemt form on the conteiner,
chall all be stamped on the container immediately below the
lebel, if such container carries a label arnd otherwise they
shall be stamped in e similar place and manner as the grade
is customsrily stamped, in bolcd face type not less than three
eights (2/8) inch in height.

B. California

Closed conteiners of unpacked citrus fruit and all contain-
ers of packed citrus fruit shall bear upon them in plain sight
and in plain letters on one outsice end; the name of the person
vho first authorized the packing of the citrus fruit or the
name under which such packer is engaged in business, together
with a sufficiently explicit address to permit ready location
of such packer; the number and average diameter of the citrus
fruit in the conteiner, or the cubical content of the container;
end in the case of oranges, the name of the vuariety, if known,
end when not known the words Munknown variety" or "seedlings."
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' I¥: Stendard Pecking

A. Cslifornia ard Arizona

1.

2e

3.

Oranges -

Oranges shall be uniform in size &nd arranged in the
boxes according to the epproved and recognized methods.
The fruit shcll be tightly packed end the wrep show at
least one-half twist. EFach fruit shall be enclosed in
its individuel wreapper. Each box of oranges shall show
a minimum bulge of 1-1/4 inches.

"Uniform in size" means that not more than 10 percent,
by count, of the fruit in any contziner, may be one stan-
dard size larger or smaller than the stendard size for the
count packed.

Example of Stendard Size Orange - The standard size
orange for a 200 count is thet size orange which will pack
tightly 200 oranges of uniform size when packed according to
the approved and recognized method.

In order to allow for veriations incident to proper
pecking, not more than 5 percent of the boxes in any lot
may not meet the requirements for the standard peck.

Grapefruit -

Grapefruit shall be fairly uniform in size and arranged
in the boxes &ccording to the approved and recognized me-
thods. The fruit shall be tightly packed and the wrap
show at least one-half twist. Each fruit shall be enclosed
in its individual wrzpper. Each box of grapefruit shall
show a minimum bulge of 2 inches.

"Fairly uniform in size" means that not more than § per
cent, by count, of the fruit in any conteiner, may be more
than one standerd size larger or smaller than the stendard
size for the count packed.

Example of Standard Size GCrepefruit - The standard
size grapefrut for a 64 count is that size grepefruit which
will pack tightly 64 grapefruit of uniform size when packed
according to the approved and recognized method.

In order to allow for variations incident to proper
packing, not more than 5 percent of the boxes in any lot,
may not meet the requirements for the standerd pack.

Lemons -

Lemons shall be fairly uniform in size and arranged in
the boxes according to the approved and recognized methods.
The fruit shall be tightly packed and each fruit shall be
fairly well enclosed ih its individual wrepper.. Button
ends only shall bepacked against the end piece<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>