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INTRODUCTION

Purpo»«

flw purpos* of thig study is to detonslno (1) the deTelopntent

•nd present extent of the frosea fruit industry in the IMited States|

(2) the sTsllable oaurkets end auurketing aethods end ohannelsi end (S)

the possibilities for e3qpaasion» pertioulerly in Tennessee* In the

letter oozmeetioot special enphesis is pleoed on the ooonaBio adren#*

tsges end disedhrenteges of freesing fruit to feriMrs end oonsuasrs«

end on the oost of freesing end merketing the froxen product*

Need for Study

There is e need tor sons method of utilising surplus fruits,

end thus edd greater stability to the price of fresh fruit. During

the pest four or five years there has been e steady oos^laint frcm

fruit and vegetable groeers about the low prioes reoeived for their

products* This has been pertioulerly true of strcorberry peeoh

growers* The average price reoeived for fresh straidjerries in certain

sections of the country has besn so lea during the past fea years that

maay growers have been forced out of business* For example, in Bradley

County^ Tranessee, the ooeawrcial acreage of strawberries has decreased

from 800 in 1930 and 1951 to 50 in 1955* Similar conditions exist in

many sections of the United States* l^e general trend in the produc

tion of strawberries has been downaard since 1928* Since 1950 the

prioes received by growers for strawberries have often dropped below

the average cost of production* Nhile these low prioes have been due



ii

in « l«rg« part to the low purohaaing power of oonaunera during the

d«preaai(»i» the utilisation of a part of the crop as frosen fruit

should hare a beneficial effect on price*

In sOBM sections of the United States* partioularly the

Paoifie Northwest* freesing has proven to be a very successful method

of marketing certain fruits* and it offers sows possibilities in other

sections of the country* In tiie northwest* this method of marketing

affords a large outlet for small fruits during seasons of over

production* it the same time it makes a greater variety of fruits

available for eonsuraption during seasons of no production*

Source of Information

The assembling of information already available* and the sup-

plsBMnting of this with nssr information is the basis of this work. The

information presented in this repoi^ was obtained from the following

sourcesI

(1) Bxureau of the Census

(2) United States Department of igrioulture's yearbooks} statis
tical bulletins} daily* weekly* and monthly reports of pro
duction* BMrkets* shipments* and prices

(8) The State departments of agricultural economics and statis
tics

(4) Correspondenee with investigators* dealers* and consumers

(8) Questionnaires to growers* county agents* and shippers

(6) Personal interviews with consumers* prooessors* managers of
cold storage concerns* eto*

(7) Eailwsy companies for freight and refrigeration rates

(6) Periodicals

(9) Special market survey by the Tennessee Agricultural Ejqperi-
ownt Station



CHAPTER 1

DEVELOPMBIIT AND PHBSEHT STATUS

OF THE FROZBH FRUIT INDUSTRY

Introduetlon

This ehi^tsr dssls priiutrily with ths progrsss asds in ths us*

of Bsehaniosl r*frig*r*tion as rslatod to tho distribution mi prossrration

of highly porishahlo fruits* Th* anthor has not only traood tho growth of

tho industry in this oountry but has also shown its prosent location*

Doyolopnont of Rofrigsration

Sofrigoration is by no moans a now disoorory* "History shows

that tho anoisnt Egyptians know l^o soorot of oooling by OTaporati<m*"

This aneiont mothod is still praotiood 1^ tho natiros of India* Tho

mothod is wary erudo and onvolwos tho filling of shallow porous trays

with wntor and placing thsot on bods of straw and loaring thsai oxposod to

tho night winds* By moming a thin film of ioo is usually foraod in tho

1/surfaoo of th* wator*'"'

During tho sorsntoonth oontury tho "farming" of snow was startod

in Franoo* In this praetioo farmers living noar towns or villagos would

oarry snow from th* aotsatains during tho suanor and soli it in tho towns*

This booamo such a esswMn praotie* that tho Frsnoh Oorommont triod to

lioonso tho businsss* but war* unablo to do so as tho businoss stoppod

undor suoh rogulation*

Following th* "farming" of snow osmo tho storing of ioo in

storago housos* During tho winter man would out largo blocks of ioo from

"Tho Romano* of Ioo*" Household Rofrigeratim Bureau of tho National
Assooiation of loo Industries • Publioation Ho* 7, 1927* p* £»A*
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th« XtkmM and rivan and stora it until warm waather*

*Tha first record of Amarioan daliTary of iea to
tha hoaa is in 1802* The first ooBBaareial ship*
mant of natural iea froa Amariea was aoqpcrtad by
Frederiok Tudor in 1806 when a shipload was sent
to Martinique, in tha Wast Ind^s, to help stay
tha rawagas of yellow fewer

Tha first maohina which produoad ioa by purely maohanioal means

was invented by Dr* William Cullan about 1756* However, it waa not until

a aantury later that a refrigeration maohina was placed on tha market ocat-

maraially* Prosan meat, such as beef and mutton, waa exported from Aus

tralia to England as early as 186o3^
Tha early suooaaa in transporting ioa and moats started tha great

advaneataant in refrigeration. As fish ware knoan to revive after being

frosan, it was ooneaivad that tha eold storage of fish would retain their

freshness and prevent spoiling,

"According to Pjr, Haring, tha first eold storage
warehouse in Anarioa saeos to have bean oonstruotad

for tha storage of fish in New York about 1866, Tha
first refrigerator ear was put into operation in
1369, and the first record ofysold storage for ooean
trazisportation was in 1879,"^

By 1880 laeohanioal refrigeration for the preservation of perishable foods

had begun to come into practical use, and by 1900 several frosan eaemed*

Ities had beocnie fairly staple.

The sueeess in etorizig perishables at lew temperature revolu*

tionised produotion and smorketing. By 1922 there were 569,138,226 cubic

feet of refrigerated spaoe in the United States, and this inoroased to

^ Household aefrigeration, op, eit», p, 2*4,
^ Anderson, J, L,, Communication. Storai^e, and Distribution in
y TenTiiiitt* pTTSrn

Preserving Food-Stuffs by Quick Freeslng and Re^igeration,
McGraw Publishing Ccmpaiy, New York, IJ, Y,, 1931



728,594,859 oubio fMt by 1929» About throe-fourth* of th« total r%t>

frlgorated apaeo in 1922 iraa hold at 90^ to 40° F«, moot of it boiug

uood for tho storage of apples, eggs, meat, and other semioperishable

produeto* The use of storage at freesing temperatures was praotioed

quite extensively even before 1925* Freesing storage is referred to in

this ooimeotion as storage at temperatures at 15° F, and loner* itatrng

the produots now stored at freesing tsn^ratures are the followingi

frosen beef, perk, Isasb and mutton, eggs, lard, butter, oheese, fish,

pmiltry, fruits, and yegetables* The inorease in storage at freesing ts»>

perature has been brought about largely by the developnexxt and iaqprovsgaent

of refrigeration equipment whieh has made it possible to maintain losr

temperatures* The improvement of transportation, the increases in popu-

laticHi, followed by an increase in the produetion of perishable foods,

and the laok of these perishables during the winter have all been oon-

tributing faotmrs to the increased use of freezing tssveratures for the

storage of perishable products for eoaqjiaratively long

Develqgswnt of Refrigerated Transportation

During the early development of the stresAierry industry, meat

eommeroial plantings were looated near the oities and towns where the

fruit could be hauled to markets by the growers* However, as population

inoreased, producing areas began to inorease in number and spread in area*

As the distenee increased from the producing areas to the consuming cen

ters, so did the transportation problem inorease*

Before refrigerated ears were introdueed, strawberries were

usually shipped in what was known as ventilator oars* The great difficulty

with this Biethod of shipment was in holding the berries long enough to



Mtk* * tale* It >u^pp«iM<l T^ry oft«a that oartain harries could not ba

held on i^a oantral xoarket in good oondition avan tor ana day* Siziea

thara was no nay of checking daeay and bacterial davalopnont in the

fruity great losses often ooourrad before they reached the oonsuming

laarket* These great losses disoouroged groeers looated at points of

eonsiderable distance froRi the markets end eere largely responsible for

a deoidod deorease in strss^erry plantings during this period*^
The tranaportation of straafberries by rail began as early as

1847, aooording to The Mortioulturist* One of the first reoords of rail

shipments eras a train on the Erie Railroad vhieh oarried £6,667 quarts of

straeberries into Rev York

The PennsylTania Railvay in 1887 began their researeh veric on

th& dd'.jlefSHfflt of a refrigerated ear* "In 1886 Paricer Earle of Cobd«a,

Illinois, at that time a leading strasberiy grover, built tvelve refrige*

ratOT ohosts for express shipments of straeberries." In these ehests

both strmberrles and iee were placed* High eaqpress rates, hovever, killed

7/
this business*-'

By 1868, O* W* Daris had patented an improrsd type of refrigerated

ear J/ This ear was one of the seat videly used of the early refrigerator
oars* It vas oooled by the use of lee and salt plaeed in tanks at eaeh

end of the ear* The first shipment of straeberries in the refrigerator

ear, introduoed by Mr* DaTis, vas uneuoeessful since part of the fruit

beeoM frosen idiile the balenoe was unequally oooled* In 187£ Parker

Earle tried shipping preoooled strasberries in a Tlffwiy refrigerator

Allred, Ho^lns, end Atkins, Some Eoanttaio Problems of Tennessee
Strawberries, 1932, p* 4&»6*

^ Anderson, J* L*, op* oit*, p* 237*
^ Allred, Hopkins, end Atkins, op* oit», p* 48»6*
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oar, using 3000 pounds of ics por car# This car had a V-shapsd ics box

hanging fren the roof of the oar# Thoso borrios irsro shippod from Cobdon,

Tlliools to Chieago# Thay arriTsd in osnollont condition# Soon afbor

this fruit vas shippod successfully to Chioago from Mississippi, Gewgia,

Florida, and oven from California# It was not long until oars wore in*

troduced which would permit the cooling of fruit during transit# ProB

this time (1880) up tmtil the past two years the use of refrigerated oars

has grown very rig[>idly# It was estiswted that approximately 40,741 re-
8/

frigerator ears were in use December 81, IDSg#"^

Refrigerated transportation is especially in^ortazxt to the

freesing industry# Por long distances, frosen foods must be transported

at tes^peratures low enough to prevent thawing# Various methods have been

used in the transportation of frosen foods# The use of ioe and salt, dry

ice, xseehanioal refrigeration, silioa gel, and other methods have been

tried# lee and salt has been used siostly where icing does not have to be

done too often during transit# However, where ioe and salt is used uni

form temperatures at 0® to 10® F# are difficult to maintain#

One of the most promising recent refrigerants used in transport

ing frosen foods is "silioa gel#" "Silioa gel" is a ohsnioal substance,

in eppearanoe like sand, but is filled with inviaible pores idiloh under

normal oonditions take up aioieture <nr gas, end vdien heated give then off

again# The silioa gel is acted upon so that gas is taken up when the ear

is too warm, thus cooling the oar# Then the silica gel is heated eausing

the gas to ba driven off, thus raising the temperature of the ear# The

The teoqperature is kept within a small variation by this constant heating

^ Hired, Hopkins, Atkins, op# oit#, p« 45-6#



and cooling**^ Tlwaa oars ara aqiuippad vith autoaiatic controls so that
a Tsry iinlfora tsmparatnre oan ba maintainod for saran or alght days*

Thasa ears oan ba aalntainad at unlfora t«i^>eratviras of 0^ F* and beloar*

Dry ioa has boon usad vary satlsfaotorily In the shipimsnt of frosan foods*

Hoaatar^ tha aathod is oon^arativaly aspanslTa* Tha usa of dry ioa aill

allow tha shlpsMoat of produots at tsatparaturas wall balow saro dagraas

Fahranhait*

Rafrigaratad motor trucks ara also baing usad in tha distributioi

of frosan foods* Whara oaly adiort distanoas of 100 to 200 milas ara to

ba corerad* no rafrigaration is naadad if large oontainars ara usad*

Hoaawar* sdksra rafrigaraticn is required ioa and salt or "dry ioa" is

usually usad for tha rafrigeraticai of the truoks* In scma eases frosan

brine is usad but auoh prsotieas ara oonparati-rsly raoas^ and ara not

ecnmon*

Dawalopaaent of Mathods of Cold-Packing Fruits

Slew Fraasing* - Aooording to tha Wastam Camiar and Faokar* H* A* Baker*

Sr* is oraditad with hawing put up tha first frosan-paok bruits about

1908* in Dwower* Colorado* His first work consisted of tests using

fruit with and without sugar* Ho also made tests using several warities

of straidjarrias* These tests proved to ba vary encouraging and ware soon

followed by other asqwriments* These awpariments ocnvinoad him that tha

process of fraasing fruits was worthy of eonmercial esipansion*

In 1911 Mr* Baker sueeaadad in making his first ooaaiarcial

pack* He entered into an agrasment with W* H* Paulhsmus* fouzidar and

for 23 years president of Puyallup and Shssmer Fruit Groaars Association*

^ "loeless Stoveless Car Carries Pears** Batter Fruit* April* 1930*
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In -^s oase* Mr* W* H* Paulhanms ftzmlahad tha berriea^ auppllas, and a

plant at Puyallup, Waahlngtcm, and Mr* Baker furnished the exporieneey

method of eold«paoking, and aupervleion* This vaa the beginning of the
10/

frozen fruit industry in the United States#""^

"Snoouraged by hia suooess in 1911, the following
year, Mr* Baker vmt to the east and south, where
he followed the fruits in their seasons from Tas^a,
Florida to Hanmond, Louisiana, then to Dayton, Tenn*
easee, iMxt to Norfolk, Virginia, and eventually to
Miehigan* This prooedure aras repeated eash year
thereafter until 1917*

The author obtained aoas first hand information about the

method used in packing this fruit. Mr* Sohielda, owner of the Sohields

Cannery, Dayton, Tennessee, told me during one of my visits to that

oounty that he remembered a eompany whioh had oold-paeked fruit in

Dayt<m about the tizM of the World War* He was not sure who had done

the paoking, but said the oompany began packing in Florida and pro-

greased nortfawvurd with the season* This oompaa^ rented his oaanery for

about two weeks to make the "paxdc*"

Mr* Sohields did not approve entirely of the method sazployed

in paoking the fruit beoause packing was dose without washing the fruit*

Aooording to Mr* Sohields the method used in this work was scsMrahat as

follows!

The berriec were purehased from the growers as oheaply as thsy

could be bought* They were capped at the peeking plant (oazmery) by

Negro labor, most of whioh was brought in by the ooai^any doing the pack

ing* The berries, after being capped, were put into barrels, and sugar

was added* The fruit wae not washed, since it was thought that water

10/ "Frozen Fruits," Western Canner end Packer. Statistical No..
March, 1956, p* llF,

B/ Ibid, p. 178*
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would lujuxw ̂  produot* ij •eoa th« barralt war* fill«d« th^ wwrw

••«l«d wad talcan to tho Sohielda loa Ca^;>all3r wliara thay wara hald at about

40* F. uBtil a iuffleiwat qpiaxxtlty bad baan paekad to fill a railmy oar.

BOMtlMfl tha paokad fruit would raaala In thla oold rooa for aa auoh aa

48 houra bafora It waa ahlppad* Mr. Sehlalda aald that ha did aot know

whara tha fruit waa aaxxt but praatnaad that It waa ahlppad aoM plaoa whara

oold atoraga faoilltiea wara atallabla. Ha haard that thaaa barrlaa wara

uaad far tha aakliiB af praaarras*

Aooordlug to tha Waatam Caonar and Paekar. thaaa aarly opara*

tl(ma aauaad auah graat Intaraat that tha paoklag planta wara oftwi throngad

with apaetatwra.

"To oonfuae thaaa watohara and diaoouraga thaw froa
antaring tha buaineaa. tha aldar Bakar or hla aon
(H» a. Bakar, Jr., now aaaratary and traaaurar of
Bakar, Kallay and Coa^ai^, Balaa, Oragon) oana ftnrth
at intanrala with paokagaa of pewdarad augar, whioh
thay oarafully and aolnmly dapoaltad In tha barrela.
Whan aakad irtiat thay wara doing, th^ aacplalnad that
thay wara adding tha saorat, earafully»guardad pra-
aarratlwaa, adileh sada thalr buainaaa poaaibla and
whloh, tharafora, nada It ii^oaalbla for axiyeam alaa
to baeooa a oold»paekar.",i2r

lamadlataly following tha auaaaat of Mr. H. A. Bakar, tha fruit

graaara of tha nerthwaat liaawaa axtraauily lataraatad In thla now method of

markatlng atranbarrlaa. Up until thla tlna tha nerthwaat had had auah

troubla In markatlng thai^' fraah barrlaa. Thay wara looatad at auoh a

graat dlatanoa from tha aaatam markata that fraight rataa and loaaaa

during tranalt madhi preflta wary aaall. Undar auoh a oomdltlcna tha

growara wara baooalng rary muoh dlaeouragad.

Tha froaan fruit Industry waa atartad primarily to aatlafy tha

damand of loa oraaat manufaoturara for fraah fruit tha yaar around.'"^

iz/ Wastern Cannor and Paokor, olt., p. 178.
15/ Woodroof, J. 0,, Proeervatlon of Fruits by Fraaalngt I • Paaehaa*

Georgia Agr. Eaqp. Sta. Bulletin 163, 1930, p. 4.
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It s««ga0d that th« eatming industry sould not supply fruit «f suJ^loisntly

frssh flavor to naiatala tho ios orom trad* built duriztg ths frssh

fruit soascn* Froasizig fruit envolTod tha folloaiag oporatioost

Maturs fruit of apsoifio varioties was solaotod for paoklng*

Tha aapping of this fruit vaa dona at tfaa psoking plant* Tha fruit aas

than vashad and draisad* Than it was gradad for si sa and uniformity of

oolor and paokad in barrals* sugar baing addad at tha rata of 1 part of

sugar to S parts of fruit. Khan paokad and aaalad tha barrals af fruit

aara plaead in a cold room at about 0® F, to 10® F, until frosen. Than

tlMgr vara atorad at a tan^paratura of 10® p. to 15® P. until add.

Aaoording to tha Waatern Camaar and Paokar of Mareh 1935* aana

of tha pionaara of tha vostarn frosan paekara uarat

"Mr. H. d. Baker* Sr. and Mr. H. A. Bakar* Jr.i
Mr. W. H. Paulhamuai Half Datriok Bodla and
Ifilliaai P« i'oCaffrayi* Saattlai R* I. MaoLsaighlin
af Oregon and H* W. Jaeoba of Utah. In tha ncnrth^
neat* outataxiding ooatributiona have bean aada by
H. C. Diahl and J. A. Barry of tha U. S. FrosMi
Produeta Laboratory* Seattle. Othara in tha vast
vho hscva taken preniiwnt parts in tha induatry'a
davalopBwnt hara baani Milo R. Daughtara* turn of
(hranga* Califomiai Joms A. MoCmikia of ksarioaa
Can Conpai^i E. A. Eudniok* fansarly vith C^ti*
nantal Can Coaypanyj Frefaas«re W, T. Cruaaa and
E. L. Ovarholaer* M. A. Joslyn and 0. L. Marsh*
all formerly of Califomiai Profoas<»r Emast H.
Wiagand, (hragon State CoXl4^ai end Dr. Charlaa /
Magoon of the u. 8. Dapartaant of Agrioultura. "JLir

Currant Praasing Mothoda. •» Immadiataly foil owing tha dawlopmant of tha

oold-paak induatry on tha nost Coast* great intaraat vaa arouaad in tha

various fruit saations of tha oauBtry. Ihiah raaaaroh vaa also dona <xn

tha fraasing of fmita other than strawbarrias. Tha industry grew vary

rapidly and it vaa not long until vagatables vara being frosan. A. B.

Wastem Csaner and Packer* op. eit.* p. 178.



10

H«8lftch«t of San Franoisoo la said to haira been the first man to oom*

iVaeroially freote eegetablea«"~*' All of this development in freeiing iroald

naturally oall for more and better nethoda of freeaing, and as a reault

many methoda are ncm in use. Certain fruita, vegetables, fish and other

meats often oall for speoial freealng methods* The moat rapidly growing;

method of rapid freesing used in preserving these products la Rapid

or QuioloFreeaing and involves the use of tanqperaturea around 40® P* and

below*

Sapid freesing was initiated by and for the fisheries industries*

Aeoording to Hardmen F* Taylori

"The problsm faelng the fisheries of this oountry before
r^pid freesing tiaa develc^ed was substantially thisi
Fish are highly irregular in produoticmi they are em*
oeedingly perishable} and the greatest dsauoid exists
dturing the period of lowest produetion* Overproduotion
in suBsasr depressed prices below oost^ and in winter*
when prices oould yield a profit* the material on whieh
a profit might have been made was not available*•••*•••
A preservative was imperatively demanded* oxie that would
permit leveling the peaks of produotion and eonsunqption
from season to season without impairment of quality* and
also permit the product to be distributed over the oonti*
nent in Rood eoadition* Refrigeration was this preser*
vative."i6/

At the present time there are four well known quiok-freesing

methods se^logred • They are the Birdseye method* the Ceoke metlieA* the

Kolbe Systsm* and the Peterson System*

Birdseye Method* In this method the freeser is operated in a

eold room at 82® P* Four endless belts are used on eaeh maohlne* "There

are virtually two freesers in eaeh unit* <nie above the other* and the beaee

of produot to be frosen are plaeed on the lower belt of eooh eet* These

leeer bolts protrude about 6 feet b^ond the aetual freesing area to aid

in loading and unloading*" Actual freesing is dons frcrn both sides of the

15/ Western Caaner and Packer, op.oit** p* ITO
16/ Preserviag Food«>Stuffa by Quick Froesing and Refrigeration*

op* cit** p* 60>65*
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yMki£* tlmaltttQlously* Brim at miatui 46* to admis 60* ?« !• aprtyod oa

tho roverso aido of oaoh bolt ndtoro it ooooo in oontoot with tho pookogo

throughout tho eo«foot froosing sono* Sho bolts are oooiposod of aonol

Botal or stai3alos« otoel* Tho lower bolt la S6 inohoa wide and tho upper

44 inehoa aide# The odgoa of tho upper bolt flex domnnurd and oauao tho

brine to flow off at both aidoo to one insulated tank below* This appoK*

ratua has a waxiiwaa o^^paoity of about 1200 pounds of fish per hour for

each unit*

inalysia of ooata per pound are aa followst

Carton #0*0060 per pound
Lining Carton 0*0010
tSaxed Urapper 0*0014
Shipping (80 lb* also) 0*0044
Refrigoraticn 0*0075

Total #0*0198 per pecmi

iUiother« and more reoent, deralopment by fiirdaeye ia the portable

froesing cabinet* These eeblneta oan be transported fairly easily and are

equipped to do rapid freeaing* The product to be frosen ia plaoed ia traya

which in t\um are plaeed between cooling soils in the oabinet* Taa^eraturea

of minus 40® P* are maintained in these freeears* The product is usually

frosen in about 40 to 60 aimtea when placed under these e<mditions* This

type of freeser wekee it possible to follow the season of harwast^ and thus

operating erar a longer period of time* eddLeh tends to out down the coat

of oferhead*^/

Coeke Method*^2^ In this lysten* the produet te be frosen
(usually fish) ia plaeed in large galwanited iron pans* The Cooke freecer

ia eaaentially an Mdlaaa chain of heawy aluaiiaM plates hwrlng a BMnber

of &*inoh fins on thair lower aide* In the fTeeiing room* these ribs or

17/ Preaerving Food^stuffa by Qulok Freeaing and Refrlgaratioa,
op, eit«, p* iai»126*

1!/ Itld* p* 121-123*
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flna dip Into calotvoa 0hl<»'ide brino at SO"* ?* Mien the produot is ocsa*

pletely froaen, the fllleta, still in the container^ are raised out of

the brine and moved into the outer rooa where they ere dipped in brinoi^

theraostatioally eontrolled at 60^ F« This operation wanui the aluminua

plates slightly and loosens the fillets* Then the fillet are wrapped

and placed in sold storage*
19/

The Kolbe System The Kolbe floating pan freeser is a long

shallow tazdc of calcium chloride brine that is kept cooled at about minus

15^ F* The product is placed in galvanized steel pans 20 inches in

diameter by 2-1/2 inches deep* A lid is placed on the pan and it is then

slid into the brine* After freesing it is wn^pped end stored*
19i/

The PetersSB Systear-*^ In this systsm the produet to be frosen

is pleoed in flat sooop-like pans* The pens hold from 30 to 50 pounde of

fish* These are of sueh else that they may be slipped* mueh like a drawer

from whieh the back had been removed* Inte a rack holding a nutber (usually

8} of reotanguler sietal oans* Aftsr the fish hea been placed into eeoh

eaa* the rack is swung through a 90® angle so Idiat the wids of the

cans are then on top* The soocpe ere tlssn pulled frcn the eene* and the

fish* or other objeots to be frozen* settle enough by their oen weight

to press eon^aotly against the sides of the cans* Caloium chloride brine

at a temperature of minus 26^ P* to sdnus 80® P* circulates in the tank

into vdiieh the reeks ere lemered by eomvwyors similar to those used in

ice plants* Forty-five minuto® i» required in freesiag 2-inoh oaket*

Trends in the Production of Frosen Fruit

Increase in Hunfcer of Producta Frozen* • At the beginning of the frozen

Presorvlag Fo^-3tuffe by <iulek Freezing and Refrigeration*
of. oit.* p. 121-126*

19a/ Ibid



 

fruit industry only strmtorriss vsrs frossn* Today ss nsay so 20

different fruits ore frosen, not to aMitioa ths Tsgstsbles* fish end

other produots* The oonneroial output of frosea fruits st the presrat

tine inoludes aprieots« wild and oultirsted blsokberries* oherries* our*

rants* figs* gooseberries* huekleberries* loganberries* peaehes* prunes*

raspberries* rhubarb* strawberries, blueberries* and youngberries. Other

fruits sueh as eranberries* grapes* neotarines* and olires are being fro*

sen in snail quantities* insng the vegetables being oold*paoked oenner-

eially one will find asparagus* brooooli* oauliflower* green oom* lina

80/
be«ui» P^as* spinaeh* and aaiqp beaos* In the line of frosen Juiees

orange Juiee is rapidly beeosdng a popular produet* As for neats* fish

fillets* poultry* and speoial neat outs are being frosen in relatively

large quantities*

Trends in Quantity* - The freesing of strawberries in the Paoifie North*

west grew by leiiq>s and bounds* In 1918* the first year of which we have

record* about 1*200*000 pounds of fruit was frosea on the West Coast* 9y

1928* the record year for the region* approadnately 58*888*604 pounds of

fruit were frosen* The largest snount of frosen fruit in the United States

was recorded in 1980 with approziaately 81*897*514 pounds being peeked

(see figure 1 and tad>le I)*

The freesing industry has had its sost rapid growth since 1925
' V

with a general trexid upward until 1980* followed by a downward trend to

1988 (figure 1}* In 1984 there was a naidced inorease over the 1988 peek*

In 1980 the eastern states frose a little mere than 86 million

pounds of fruit* tdiioh was more than twioe the mount that they had bem

freesing* This sudden inorease in oold*paoked fruit in the eastern ststes

20/ Western Conner and Paeker* op* oit** p* 178*
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TABIS I , ^

f80DtiCllON OF FROZEN FRUIT IN T^l
UNITED STATES* 1918 - 1958

(B«tiBat«d to 1926)

TEAR NEST BAST UNITED STATES

Pounda Pounda Pounda

1918 1,200,000
1910 2*000,000
1920 3*200,000
1921 1*200,000
1922 4*000,000
1925 6*000,000
1924 10,000,000
1925 12*000,000 12,600,000
1926 25*564,000 15,439,000 41,855,000
1927 52,466,152 2,470,000 37,526,162
1928 58,885,604 13,254,000 74,717,604
1929 41,674,515 12,651,000 54,506,518
1950 46,751,514 85,166,000 81,897,614
1951 62,462,600 15,269,000 65,751,600
1952 42,732,576 6,890,000 49,622,576
1958 56,577,767 8,044,000 44,481,767
1954 46,090,000 22,950,000 66,040,000
19560 29,600,000* 22,500,000« 52,000,000*

* Proliainary Fi£ur«a - glTaa liy prcnlnrat brokara and daalara
of frocan fruit obtainad by apaoial aurray*

Souraat Waatam Camutr and Paekar* Stat« No,* Uareh 1956*
p* 178 and 86*

adght ba partly aiqplalnad by tha vldaapraad intaraat in fraasing about

1929 and 1950* During 1929 and 1950 a larga nuBd>ar of artlelaa on fraasing

appaarad in Tarioua nagasinaa* NuoMroua laoturaa vara alao girwa on tha

aubjaot* Thaaa thinga naturally oraatad intaraat in fraaaing*

Tha ralua of frosen fruit in tha mat ma aatiaatad at |8*565*685

in 1954* Tha output of tha Pacific Nmrtfamat that yaar vaa Taluad at

|8*205*6S6» Tha ralua of atrabbarriaa inoraaaad in 1955 idian produetion

ma mry low, Tha ralua of blaokbarriaa inoraaaad ataadily vhlla tha
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froittn hM slightly dsersassd*

Hm mouat of fkMlt froson has, siaoo 1929, followsd rory oloaoly

tho prioo of frosh fruit* HosoTor, tho aaouat paokod boing low ahrai prioos

WMTo lov* As a goaoral rulo tho total output of oold»paokod fruit is di»

rootly rolatod to produotion of frosh fruit (soo figuro 2). Tho gross in-

0000 trm all snail fruits has boon doeroasing siaoo 1927* Tho total

aoouat oold*paokod has dooroased siaoo 1930* Tho trond la total oold»

paok has boon Tory similar to tho prioo rooeiTod for frosh strsaborries

(soo figuro 2), aad also similar to produotion of frosh straoborrios*

Whothor or aot thoro is any rolatioa to strawborry produotion and tho

total ̂ aatity of fruit oold*paekod is quostionablo, but tmds siaoo

1980 shoo SOBS rolatioa* This rolatioa is probably duo to tho foot that

noarly 60 por esnt of tho total mount of froson fruit is mads of

straoborrios*

As most of tho oold-paok fruit is froson la tho Paoifio North-

vast a study was mads of tho fuaatity froson in that region with tho pro

duotion and prioo of frosh fruit (soo figuro 3)*

Bsportanoo and Trond of tho Yarious Frosm Fruits

In tho Paoifio Northwest straaborrios, rod raspborries, blaok-

borrios, ohorrios, and loganborrios ai>o tho most important fruits froson*

About 38 por eont of tho total oold-paok is straoborrios, about 24 por

cent is red raspborrios, and 4 por oont is blaokborrios (figuro 4)*

Siaeo 1928 tho trond in tho produotion of straaborrios has boon

dofinitoly domarard (figuro 5}* Tho qiisntity of rod raspborrios oold-

paokod siaoo 1988 has fluetuatod wldoly and usually in rororso rolatim

to tho quantity of froson straid>orrios* For instaneo, in praotioally orrery
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Curves (Fig. 2) seem to indicate that the average price of fresh
strawberries in the United States has a relation to tiie aiaount of fruit
frozen. HovTever, most of the cold-i-c.c2d.ng is a regional practice and
would most likely be affected by tlie price and production in tiiat lo
cality where cold-packing is done. Fig. 3 shows a very close relation
of production to q\iantity frozen in the northwest.
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tablb Hi

GBOSS XBCOMS FBOM SlflOi FRUITS ZR QIITED STATES V

Other Smll Total

Strawberries Fruit (Small Fruiti
1000 dollars 1000 dollars 1000 dollars

1924 53,089 28,109 81,968
1925 50,512 28,311 78,828
1926 58,373 32,615 90,988
1927 59,179 86,867 96,086
1928 53,711 81,881 66,592
1929 54,311 25,440 77,751
1930 47,108 20,434 67,543
1931 47,280 16,171 63,451
1932 52,383 11,371 42,754
1933 27,748 9,243 86,991
1934

3/ Souroet U. S« Agr* Ir* Book 1926-86
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OAM, quauxtlty of rod rotpborrioo froxon Inorooood vhmi tho otrni^orry

pook docroosod, ozid vloe versa* This rati^'- bo due to the sooaonal fluctus!"

tiom, o high production of raspberries probably occurring in years of loar

produetioiu There is no signifioant up or doen trend for raspberries» and

other small fruit exoluding strsmberries*

Sinee 1938 the value of frosen straeberries has increased every

year idiile the trend in production has been doemrard (see figure 6)« The

value of frosen red raspberries has rentained relatively the sasM« uhile

the value of frosen blackberries has increased vhere produotion has de»

creased*

The quantity of red raspberries frosen in 1980 was about three

tines as great as the amount peeked in 1925 (table 6)« The fruits packed

in 1928 in order of importance aret Straeberries* red raspberries* logan*

berries* raspberries other than red* black raspberries* blackberries*

and oherries (table 6}« In 1934 these fruits remained in the ssbw order

except blackberries had advanced above loganberries*

Location of the Frosen yruit Industry in the United States

All Fruits by States* - At tho beginaixig of the industry a Mr* Baker started

the idea of following the fzniit from Idie south northward as the harvest

season progressed* He followed this method tram 1911 until 1917* at whleh

time he disocmtlimed freesing east of the Mississippi River and ooncentrated

all at hie efforts in the Pacific Northwest*

The real eomeroial produoti<m of frosen fimits began about 1918

near Salara* Oregon* Since that time fkeesing has progressed until many

states now freese limited quantities of fruit eoBSBertially* Those states
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TABLE VI

•FROZEN PACK" IN THE PACIFIC SORTHSVEST

. 4 ̂

t
'r.

■-J-' '1

(Oregon » Washington)

(Fresh fruit)

1925 1926 1927 1928 1929 1930
Fruit Tons Tons Tons Tons Tons Tons

Blackberries,
cultiTsted 288 1,070 238 1,315 925 673

Blackberries,
•wild 755 500 169 267 434 643

Occseberries 4 14 40 17 26

Lo^uoberries 128 103 421 529 691 585

Raspberries,
black 54 90 327 235 482

Raspberries,
Cuthbert 1,141 4,531 1,333 4,940 2,820 4,932

Raspberries,
ether, red 664 1,103 897 420 442 731

Straeberries 3,141 5,300 11,018 14,636 10,440 7,876

Cherries,
hlaelc

Cherries,
Royslam, pitted

Cherries

8

1

8

132

sour, pitted «•*«• 58 ISO 176 242 960

Currants «hM 57 47 61 113 152

Rhubarb *«iMi mmm «MMI 12 18 27

Total 6,004 12,782 14,077 22,767 16,446 17,326

Souroet Oregon ScperixBent Statim 6\il* 278, 1931, p« 1
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now reported m freesixig eorao fruite or Tegeteblee for ecBimereial purpoeee

•re Veehiagtoa, Oregon, Rmr Ytark, Michlgen, Louieiane, Wieconsin, Pennej'l-

7«nie, California^ Virginia, Delavare, Maryland, Teoneeeee, Ai^caneae,

Florida, Alabaaa, Kentuolqr, and Rorth Carolina, vith a few being frozen

in Utah, Colorado, Mew Jersey and Ohio*

As is ehown in figure 7, the freezing industry ia aoattered

throughout the eastern part of the t&iited States and the Paeifio Northeeat,

being practiced in more localities in Georgia, Teimeasee, Kentucky, Ohio,

Indiana, Illinois and Florida then other states. It seams that the lar**

geat paoka are suuie in store concentrated areas where production ia eery

heaey and where facilities are arailable.

Much fruit, howerer, is frozwi annually for Tarious purposes,

for which no record is sTailable on the location of the packer, ieall

preserrers, ice ereae wanufacturers, and other snail users freese a anall

qiuantity of fruit annually to take care of their individual needs. In

Twxnessee nearly all large ice cream manufacturers in strawberry areas

freeze ewae fruit in this manner. The first, and probably the most isw

portent, reason for the location of the industry in the northwest is the

fact that its originator lived in the section of the country. Furthermore,

large qfuantities of fruit were produced in that area, and markets for

fresh fruit were far away. Freight eosts were high making their eonpe-'

tition with eaetera fruit very difficult. The induatry was developed

primarily to overecne these difficulties,

lYhen freezing first started in the n<vtbs«8t only "slow freezing"

wea practised. Today as many as 46 towns and cities have reported freezing

operations (table 7), By 19S1 about SS eoneems in the United Statee were

reported as snplpying quick freezing methoda (table 8), Not nearly all of



�

.
V t
f
K

-
 >
•

%

%

I .
 v^
:.
- ..■

■t

t-
 
:
'

%
-

- 
,-

 
. 

.»
 
-

a
F

IG
. 

7 
- 

C
O

U
N

T
IE

S
 

R
E

P
O

R
TI

N
G

 
E

S
T

A
B

L
IS

H
M

E
N

T
S

 
E

N
G

A
G

E
D

 
IN

 
F

R
E

E
Z

IN
G

S
P

E
C

IF
IE

D
 

P
R

O
D

U
C

T
S

. 
1

9
3

5

S
O

U
R

C
E

 : 
T

ab
le

 Y
II
I



T
A
B
L
E
 7
1
1

Tc
ra
is
 A
HD

 C
0U
ET
IE
3 
HE
PO
ST
BD
 A
S 
FH

SE
ZI

N8
 F
RU
IT
S,
 T
E
O
E
T
A
^
S
 O
R 
FR

UI
T 
JU
IC
ES

BY
 S
LO

a*
 O
R 

QU
IC
K-
PR
EE
Z^
l^
a 

ME
TH

Cf
lS

S •
 19
S5
 l
/

Y
a
w
n

C
o
u
n
t
y

T
o
w
n

C
o
u
n
t
y

1
.

E
l
a
o
r
e
,
 A
l
a
.

E
l
a
o
r
e

2
4
.

H
o
l
l
y
w
o
o
d
.
 C
a
l
.

L
o
s
 A
n
g
e
l
e
s

2
.

T
o
k
e
l
a
n
d
,
 '
%
s
h
.

F
a
o
i
f
i
o

2
5
.

S
a
o
r
a
n
e
n
t
o
,
 C
a
l
.

S
a
e
r
a
m
e
n
t
e

3
.

C
h
e
s
t
e
r
,
 ̂
?a
dh
.

S
p
o
k
a
n
e

2
6
.

L
o
n
g
 B
e
a
o
h
,
 C
a
l
.

L
o
s
 A
n
g
e
l
e
s

4
.

S
e
a
t
t
l
e
,
 H
a
s
h
.

K
i
n
g

2
7
.

O
n
t
a
r
i
o
,
 C
a
l
.

S
a
n
 
B
e
r
n
a
r
d
i
n
o

S
a
l
e
m
,
 O
r
e
.

N
h
r
i
o
n

2
8
.

M
b
n
t
i
o
e
l
l
o
,
 G
a
.

J
a
s
p
e
r

6
.

F
r
a
n
k
l
i
n
,
 K
y
.

S
i
n
^
s
o
n

2
9
.

M
o
n
t
e
s
u
n
a
.
 G
a
.

M
a
o
o
n

7
.

B
o
w
l
i
n
g
 
G
r
e
e
n
.
 E
y
.

T
S
s
r
r
e
n

3
0
.

S
y
r
a
c
u
s
e
,
 N
.
 Y
.

Qn
on

dk
go

8
.

H
o
o
d
 
R
i
w
e
r
,
 O
r
e
.

H
o
o
d
 
R
i
v
e
r

3
1
.

H
i
l
l
s
b
o
r
o
,
 O
r
e
.

Y.
ia

sh
in

gt
ot

t
9
.

Ct
oa

ha
. 
N
e
b
.

D
o
u
g
l
a
s

3
2
.

C
h
i
o
a
g
o
,
 1
1
1
.

C
o
o
k

1
0
.

N
e
w
 B
r
u
n
s
w
i
c
k
.
 N
.
 J
.

M
i
d
d
l
e
s
e
x

3
3
.

B
e
r
e
a
,
 K
y
.

M
a
d
i
s
o
n

1
1
.

C
o
r
i
n
g
t
o
n
,
 K
y
.

K
e
n
t
o
n

3
4
.

L
o
u
i
s
v
i
l
l
e
,
 K
y
.

J
e
f
f
e
r
s
o
n

1
2
.

T
o
l
e
d
o
,
 (
ki
io

L
u
e
a
s

3
5
.

C
i
n
o
i
m
s
a
t
i
,
 O
h
i
o

H
a
m
i
l
t
o
n

I
S
.

T
r
a
w
e
r
s
e
 C
i
t
y
.
 M
i
e
h
.

G
r
a
n
d
 
T
r
a
v
e
r
s
e

3
6
.

J
a
c
k
s
o
n
,
 T
e
n
n
.

l
a
d
i
s
o
n

1
4
.

H
o
r
t
h
p
o
r
t
,
 2
£L

oh
.

L
e
e
l
a
n
a
u

3
7
.

P
o
r
t
l
a
n
d
,
 T
e
n
n
.

S
u
n
s
e
r

1
5
.

B
e
l
l
e
v
u
e
,
 O
h
i
o

H
u
r
o
n

3
8
.

Hu
zd

>o
ld

t,
 T
e
r
m
.

G
i
b
s
o
n

1
6
.

S
t
u
r
g
e
o
n
 B
a
y
,
 W
i
s
.

D
o
o
r

3
9
.

N
a
s
h
v
i
l
l
e
,
 T
e
n
n
.

D
a
v
i
d
s
o
n

1
7
.

N
e
w
a
r
k
,
 N
.
 J
.

S
s
s
e
x

4
0
.

M
u
y
v
i
l
l
e
,
 T
e
n
n
.

B
l
o
u
n
t

1
8
.

P
l
a
n
t
 C
i
t
y
,
 F
l
o
r
i
d
a

H
i
l
l
s
b
o
r
o

4
1
.

N
o
r
f
o
l
k
,
 V
a
.

N
o
r
f
o
l
k

1
9
.

B
a
n
a
o
n
d
,
 L
a
.

T
a
n
g
i
p
a
h
o
a

4
2
.

W
i
l
m
i
n
g
t
o
n
,
 N
.
 C
.

P
o
n
d
e
r

2
0
.

T
a
m
p
a
,
 F
lo

ri
da

H
i
l
l
s
b
o
r
o

4
3
.

B
a
l
t
i
m
o
r
e
,
 M
d
.

I
n
d
e
p
e
n
d
e
n
t
 C
i
^

2
1
.

'i
Vi

nt
er

 H
a
v
e
n
,
 F
l
a
.

P
o
l
k

4
4
.

C
h
a
t
t
a
n
o
o
g
a
,
 T
e
n
n
.

H
s
a
d
l
t
^

2
2
.

G
l
o
u
c
e
s
t
e
r
,
 N
a
s
s
.

E
s
s
e
x

4
5
.

M
s
i
^
h
i
s
,
 T
e
n
n
.

S
h
e
l
b
y

2
3
.

T
r
a
v
e
r
s
e
 C
i
t
y
,
 i
a.
oh
.

G
r
a
n
d
 
T
r
a
v
e
r
s
e

-•
V

io
ur
o«
t 

Go
rr

««
po

nd
en

oo
, 
Qu

as
ti

or
ma

ir
ea

, 
ta
rk
et
 I
sn
re
at
ig
at
io
n,
 r
ep
or
t 
by
 H
ar

ry
 C
ar
lt
oa
, 
A^

*
li
xp
ar
ii
ne
nt
 S
ta
ti
on
 o
f 
Te
nn
es
se
e,
 1
95

5 
(U

np
ub

li
sh

ed
)

C
O



31

TABIB VIII

COHCESVS Dome quick FBBEZTNG lU the united states, 1951

<I&q1u<!«« Conovrns FrMsing Meat, Vegetables, «nd Plah)

Looation
Number

Coneems

Graton, Ccam* 1
Tampa, Fla* 5
Jaokscmrllle, Fla
Winter Ha-roa, "
Sebastia, "
Boston, Haas*
Gloaoeater, *
Bay City, Hioh*
Travera City, •
Galveston, Tex*
Corpus Christ! "
Hollywood, Calif.
SaorsBMnto, "
Long Beach, *
Ontario, "
Portland, Me*
Ctoaha, Neb*
Indianapolis, Ind
Montioello, Ga*
Monte Kuna, **
Brunswiok, "
Syraouae, N* T*
Erie, Pa*
Uillaboro, Ore*
Chieago, 111.

Total 85

No* Freeaini;
Fruits, Veg*
and Juioe

S

1

1

1

1
1

1
1

1

1

1

JL

18

Products

Frosen

Fish A Steaks
Orange Juioe
Shrimp
Orange Juice
Fish
Fish

Fiah,Pruita,Vec«
Fish

Fish & Fruits
Fish St Shrimp
Shrimp
Orange Juice

Fish
Meats
Fish S; Meats
Peaches

«

Shrimp
Fruits & V^*
Fish

Fruits & Veg*
Fruits & Meats

County

Hillsbore
Dmral

Polk

Indian Rirer

Suffolk

Essex

Bay
Grand Travera

Galvest<m

Nueous
Los Angeles
Saoramento

Los Angeles
San Bernardino

Cuoberland

Douglas
Marion

Jaspor
Mao on

Glynn
Onodago
Brie

WeshiQgten
Cock

SourceI The Preservati<» of Food^Stuffs by Quick Freesing and Refrigerated
Methoda, p* 6^* ihiblished 1981 by zIoGraw Hill ̂ b. Co.

theae oonoerna are engeged in freesing fruits, but th^ might sasily adapt

their eQuipnent to fruit freesing*

Aooordlng to Table 9, tdie northwest (Oregon and Washington) packed

88J{ <rf all the frosen fruit produoed in the Uoited Statea in 1952, Informa

tion obtained froa the auurket inveetigatlon iMide by the Ttaiveraity of Texm-

•eeee showa that North Carolina, Florida, Arkaneas, Hew Jeraey are
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aupplyisig a ocouiidarabla quazxbity of froien fruit to tho oostom norfceta

with a vory linited quantity from Tomessoe*

FroEon straaft)orrio8« « fho loadias otatoo in 19S0 oold^padclng •^aaborrioa

in inportanoo aroi Waahington^ Oregon, Louisiana, Virginia, l^aryland. Now

York, Florida, "^orth Carolina, Xov Joraoy, California, Timnoasoo, Dolavaro,
21/

and iUrkanaaa* Iho important peeking areas ean be aeon in figure 9, The

frecsing of straeberriea la uaually done near the areas of produotion,

Bewerer, aoae peekera boy aurplua ateek off tha aurket in eentral oities

for freesing purpoaea* Uaually though the plant is located as near the

groeera aa poaaible* This prerenta eaDseaaiTe deterioration during transit

froB the grover to the paeker* Figure 9 ahowa hoar mueh fruit is peeked

by areas* The entire area of a oertain shade or eolor produced the

aaunmt of fruit ahoen in the legend* The Paoiflo Northmeat is by far the

leading region oold-paeking atreaberrlea (see figure 9)* Aa a general

rule the important atranberry produoing statea are thoae engaged la

freesing*

Klnda of Fruit Peeked by Statea* » The areas freesing fruit in the United

Statea can almost be separated Into sections paoklng apeolfio fruits* In

Washington and Oregon x»arly all of the small fruits are frosen to a eer>

tain extent* la Califorzila freesing is ocnfined largely to orange ̂ ioe

and straeaberriea, freesing only a fee peaches and a small quantity of

vegetables* In Nee Yoric, Michigan, and Wlaeonsin most of the pack is

made up of oherries, elth only a fasr straaiberries being frosen. In Ohio,

Illinois, Indiana, Virginia, Tenneasee, Alabaaa, and Louisiana straeberriea

are packed almost exclusively* In North Carolina and Xentuoky straeberriea,

a good maiy blackberries, and a fee huckleberries ere frcaen* In Florida

21/ Faots in the Food Market, November 18, 19SS* P* IS*
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TABLE X
1

v ^ PRODTJCIXO AREAS OP PROZaN STHAWBEHHISS
1980 • 1986

(60 Gftllon Barrels)

1980^^^ 1981^^^ 1988^^) 1988^^) 1984^^) 1986^^^
l^ifia Herthwaeti 49,000 77,708 68,000 89,784 48,487 40,000 to 66,000
tftah 3,818 890 1,000
Louisiana 10,000 14,000 6,800 20,000
California 4,000 1,800 1,500 ^
Florida 1,200 4,000 800
Horch Carolina 3,000 2,500 1,000
Tannassaa 2,500 1,000 8,000
Arkansas 1,200 600 6,000
Virginia 12,000 8,600 8,800
Maryland 4,000 6,000 2,000
Dalcaara 4,500 1,000 600 1,000
Nstsr Jersay 3,800 2,000 1,200
S4W York 6,600 8,260 1,000 1,000
Maryland* Virginia 20,000

and Carolinas

Sourest Faeta in ths Food Karicsts, Nomaibsr 18, 1938, p, 13*

(1) Thsss figures for 1980, 1981, and 1982 givan by Pacts in ths
Food Markets do not exactly agree with figures given in
Western C sinner and Packer, March, 1986,

(2) BstisMtes froa brokers and dealers of U* S,

(8) Western Caimer and Packer, Stat* Wo*, Maroh, 1935

the pack is oonfined aostly to orange juiee* Strsaberries are not frosen

to a very great extent in this state because their fresh fruit brings

relatively high prices, as they are sold during January, February, Maroh,

and part of April when ocsipetition is low* At the px^sexxt sosse vegetables

are being frosen in 90« Jersoy end Virginia* Most of the freesing operai*

tions in Georgia are eenfined to the packing of peaches (pulped for iee

eresra and brandy manufacture)* Packing, however, is not done on a very

large scale in this state.



3?

Fr—ting in Twm<n—

Strcirt)«rri«i haT» b««n frocan la TanaMtM tinea 1920* Hovarar,

during thia aarly period it aaa not practiced ra<;,ularly.

In dlteutting the fraating of fruit in Tannataaa it it wall to

keep in mind the location of produoing areas* The strawberry aoreaga,

yield* and total produotion by oountias for 19S6 was obtained from

questionnaires sent to the eounty agents of 16 leading strawberry pro«

dneing oountias in Tennessee* These figures can be seen in Table XI*

The areas produoing strawberries are located in East* Middle*

and West Teimessee (See figures 10 and 11)* The areas freesing fruit in

Teooneasee are those produoing fruit (See figure 12)* The oountias re*

porting seme freesing in Tennessee arei Knox* Blount* fihea* Hamilton*

and Bradley of East Tennesseej Susmer and Daridson in Middle Tennessee}

and Gibson* Carroll* Madison* and Shelby of West Tennessee* Now these

counties may not freese fruit erery year* but it is a usual practice to

freese at least sosw for looal use for iee cream manufaoture* Too* the

fruit is usually paoked and hauled to the nearest odd storage house*

Cold storage is available in Knoxville* Chattanooga* Nashville* and

Memphis*

Strawberries are usually pasked oasmieroially at Huaboldt*

Portland* Jackson* and ooeaaionally at Maryville and Nashville* Tennessee*

Sqmaary

The early Egyptians knew the secret of oooling by evaporation*

The farming of snow off the mountains in Prance was ocssson in the seven

teenth century* Following the farming of snow came the storing of ioe

diuring the winter* In 1755 the first refrigeration maohine was invented*

By 1866 fish were stored in oold storage houses for seasons wh«i no fish
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were avaiieble. In 1929 refrigerated spaoe in the Itoited States had in

creased to about 728«S94,888 cubic feet*

Early storage spaoe was nearly all held at 32^ F* or above* By

1922 about one-fourth of the total spaoe was held at tsnperatures of 10® F*

and below.

Befrigerated cars were introdneed eonmeroially about 1868. These

early oars were oooled by the use of lee and salt. Now. ioe and salt,

dry lee. silioa gel. frosen brine, and meohanieal refrigeration are all

used in transporting perishable foods.

Mr. H. A. Baker. Sr. is credited with hawing put up the first

frosez^pack fruits in the United States. His first ecemercial operatlms

oonslsted of following the harvesting season of berries from the south

northward to Hiohlgan.

The most emaaa methods of quiek freesing fruits, vegetables,

or meats aret the Blrdseye Method, the Cooke Method, the Kolbe System^

and the Peterson System. All of these methods snplcy tss^peratures of

minns 40® F. or below.
V i

The ocBsserclal production of frosen fruit has grown from

1.200.000 pounds In 1918 to 68.040.000 pounds In 1934. The largest pack

on record was recorded in 1980 with 81.897.514 pounds being frosen. In

1932 and 1938 the Pacific Northwest packed about 88 per eemt of the total

SBUiunt of fruit frosen in the United States.

The amount of fruit frosen is usually related to the amount «f

fresh fruit produced. About 68 per cent of all the fruit frosen Is straie>

berries. Red raspberries ccsw second with about 24 per o«xt« These are

followed by blackberries* loganberries, cherries, black raspberries, and

blueberries. The total value of fruits frosen in the Pacific Northwest
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in 19S4 WM about 0S,565«635«

eountiaa saat of th« Mississippi Biver reportsd frsssing

opsrations in 19Si snd 1956 than oountlos nast of th« Mississippi* Hjsp*

•Tsr, Bost of ths fruit is froxsn vsst of ths Mississippi Rivsr*

Usually ths fruits produesd in rslativsly largs quantitiss in

ths Tarious eountiss ars those being frossoi*

At least 45 towns praotioe ths fresting of perishabls proAiets

at the prsssflt tins* 82 tosns hers rsportsd quiek freesing operations*

In Tonnsssss, freesing is dons in strawberry produoing areas

(eoaatiss) that are oloss to Chattanooga* Hashyllle* Hsnphis* and Enoac*

Tills* Cold storage faoilities ars arailabls in these oitiss*
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CHAPTER II

BEEP FOR. AD7ATITA3ES, T ROal^JS OF
THE FROZEN FRUIT INDUSTRY

Introduction

There is a great need for an additional outlet for fruits« es-

peoially the more perishahle fruits* This need is espeoially indioated

by the pl^sieal losses of fruit that ooour during the marketing process,

and by the relatirely loir finaneial returns to the producer during

seasons of heavy production or during periods of depression*

This chapter brings out the more important adTantages and dis

advantages of the freesing industry to certain groups, and presents soae

of the problems envolved in this type of marketing*

The Need for Additional Outlets for Fruits

In answering the question, why freete fruits, it is easy to

show that fruits have not formerly been used to the most eoonosdo advan

tage. and that great losses ooour annually* During the past few years

growers, generally, have experienoed low rettims vdiioh have frequently

been below the oost of production* These low returns have been due to

several factors^ of which the low buying power of the consumer was pro

bably most important* Demand for fz*uit has often been so low that growers

have left large quantities of fruit imharvested* E^raeptionally large

quantities of strawberries and peaches were unharvested in 1955 and 1954*

Losses Due to Imperfect and Decayed Fruit* — Enormous losses occur

annually to both producers and consumers of perishable products*

These losses are due to decayed, small, and othemrise defective
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fruit* It hM boen estimatAd that 10 to 80 par cent of the strawberry

crop is lost annually due to thasa oausas* A survey to datermina ooi»

suaar losses in purchasing fresh fruit and vagatablas in an eastam city

showed a loss of about 15 par cant in the ease of strawberries (table XII).

If this should be raprasantativa of oonsunar losses in the United States*

their loss was approximately 14*162*000 on straid}arries in 1933*

If fruit is frozen losses to the oonswar from decay and the

like would be cut to almost nothing* and fruit might eost lass par pound

consumed than idtan it is ptnrchasad fresh*

A fraasing demonstration conducted by the Tannassoa Valley

Authority revealed groat losses in the production and siarketing of straw*

berries* In this demonstration 329 crates of strawberries were pumhased*

If these orates of fruit were an average of that produced and sold on the

fresh fruit market* there is approximately SO per cent of the entire crop

lost every year* The berries used in this demonstration were grown by

farmers of East Tennessee and were given ordinary care and cultivation*

The fruit consisted of a number of varieties and grades* most of it being

field run berries*

It was found that about 17*2 per cent of this fruit was unfit

for freezing* as anioh of it was immature* The immature fruit* however*

could have been resold on the fresh fruit market* On the basis of the

data worked out by the TVA* approximately 11*8 per cent of the 329 crates

of fruit were unfit for any use other than juice or similar products* If

the fruit had been marketed fresh after grading* the growers would have

lost approximately SO per cent of his crop due to small size of fruit*

softness* oaps* debris* ete* By freezing part of the crop* the loss was

reduced in this experiment approximately two-thirds and resulted in a

r:
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TABUS ni

EXISMX AUD CAUSES OF LOSSES TO CONSUMERS OF SPECIFIED FRUITS
AHD TEOETABLES IN IN EASTERN CITY, 1985

Amount Per Cent

Product Bought Lost Cause of Loss

Apples, bushels 80 4 Scald and internal breakdown.
blue mold, scab, souty blotch

Beans, hampers 28 5 Soil rot, anthracnose, blight
Peas, bushels 6 1 Freezing injury, soft rot, pod

spot
Potatoes, bushels 175 8 Black heart, hollow heart, frees*

ing injury, tuber rot, scab
Sweet Potatoes, ** 25 12 Rhisopus rot, stem rot, black rot
Strawberries, crates 20 16 Leak, gray mold
Raspberries, gallons 15 8 Gray mold, rhieopus rot
Carrots, crates 7

MC
O
*

Undetermined
Lettuce, crates 25 10 Tip bum, loss of moisture
Onions, bushels 75 10 Soft rot, black mold, smut, stain.

freezing
Peppers, hampers 8 7 Rhisopus rot, bacterial spot, scab
IcBwtoes, lugs 25 7 Phoma rot

Sourcet Consxxmers Guide, p« 7* Deeenber, 1935 (Results of only
one survey)

SATiag of 20 per oent of the entire crop« This reduoti<m in loss was

effected by reducing the loss due to soft atnd nell berries (figure 1S)»

Losses from other causes remained unchanged*

Losses Due to Unharveated Fruit. • Another need for additional outlets for

fruits is seen in the quantities of fruit left uzihaxTested because of the

lack of market demand during the hanrest season* Eren in years of relai>

tiwely lov production straeberries have been left unharvested* Louisiana

producers left unharvested approximately 70,000 crates of strawberries in

1928| 168,000 crates in 1929| 412,000 crates in 1982| 208,000 crates in

1988} and 135,000 crates in 1934* It was also estimated that Tennessee
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fall«d to harroit 200«000 orates in 1933, and 135,000 orates in 1934* A

total of about 1,129,000 orates of stranberries in 1933 and 954,000 crates

in 1934 vere not haz^stod in the United States on aooount of Buirket eon*

ditlons (figure 14 and table XIII)• If these berries oould have been sold

at the ayerage prioe reoeiyed f«r strsarberries, growers would haye in*

oreased their total ineomo approximately $1,908,010 in 1953 and $1,850,760

in 1934.

Louisiana, Tennessee, Maryland, and Delaware left store stranberries

unharyested, in proportion to their area, than other states in 1984* (figure

14)« It is reasonable to belieye that farmers would not leaye this fruit

uziharyested if a maidcet oould be found.

According to reports from oouni^' agents of 16 leading strawberrj'

eountles of Tennessee, approximately 7,4 per cent of the strcnberry crop

was left unharyested in 1936, This amounted to about 55,945 orates of

fruit. If those berries had been sold at the ayerage Tennessee prioe in

1935, growers would hare increased their income by $92,809, In sane

counties strawberries unharyested ran aboye 20 per cent of the crop. This

was particularly true in Madison and Keigs counties (see table XI), The

areas leaying most of the strawberries imharyested are usually the largest

producing states. (Cohere figures 14 and 15),

Not only such losses occzir to producers of strawberries but to

other fruit growers as well. Estimates show that large quantities of

peaches are left unharyested almost eyery year. In 1950 approximately

10,639,000 bushels were left unharyestedj in 1931, 8,063,000 bushels were

unharyestedj in 1932, 6,710,000 bushelsj in 1935, 3,647,000 bushelsi and

in 1984, 2,208,000 bushels. These quantities, if yalued at the ayerage

United States prioe would haye amounted to something like $9,362,320 in
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TABUS XIII

QUANTITIES OF STSASTBEBBIES SOT HARVESTED

CratSi
State 1932 1933 1934

Louielaaa 412,000 208,000 135,000

Maryland 96,000

Alabaaia 25,000

MleelMlppl 16,000

Arkansas 9T,000 198,000

Tennessee 200,000 136,000

Virginia 117,000 62,000

Delseare 62^000

Kmituoky 90,000 60,000

Hsryland 121,000

Missouri 80,000 118,000 112,000

OkdehflSMk 13,000

Oregcm 86,000

Mashington 118,000

Total 492,000 1,129,000 954,000

Sources U* S« D« A* 7Murbook<iH>1984 p« 545, 1956 p* 616

There eae e decided decreeee In the (juentity of etraeberries
not harveeted in 1984 orer 1933, vith the exeeption of Arkensee
ehloh inereeeed about 100 per cent.
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TABLE XI7

3TBA)ArBEBRlS$t COKJiERCIAL CROP, ACR^E AHB PRODUCTlON-
1928-3S AVERA5E, AHNUAL 1935-38 )J 52

Prc^uotlc
~933"

Early
Al abasia
Florida

Louisiana

IvSissisaippi
Texas

Total

Average
6,240
7,500

25,180
1,460
2^090

19361934 341928-33

Average

5888

4,460
11,200
26,000
3,100
2jpOO

3,150
9,000
27,000
1,400
2J.60

41,470 46,760 42,710

2,500
8,400
26,700

600

2,300

834 220 212
629 „ 784 678 546

1,452 y 1,848 yi,242 f/ 801
84 124 77 36
112 80 , 184 69_

2,527 y 2y570 ̂ ,398
Second Ear

Arkenaaa 16,880
Calif.(S*Dl8t.)L,580
Georgia 340
Rorth Carolira 6,280
South CaroUna 390

Tennessee 14,500

19,500
1,600
400

6,500
550

20,000
7.440

22,000
1,150
450

6,800
650

19,400
7.700

7,700 819 800

1,100 339 352

450 18 24

7,000 622 650

500 29 44

16,500 800 1,000
6.600 567 595

1,518 1/ 370
205 230

27 34

476 770
39 40

1,048 y 908
732 693

4.048 2/Total 47,710 55,990

Intemediate

cai^.COtherJ 2,360 8,010
Delsmre 3,900 5,900
Illinois 4,590 6,000
Kansas . 920 900

Kentuoky 5,690 9,000
Maryland 8,280 8,060
Miaaourl 18,120 14,800
New Jersey 4,700 6,500
Ofklahossa 1,480 1,800

58,160

3,280
3,70j
6,400
800

8,600
7,260
16,000
6,500
1.900

5^

3,260
3,900
5,800
600

7,500
6,500
6,600
4,600
800

Total 50,040 53,970 54,430

450 872 784
313 468 352
352 420 320
46 46 16

371 480 . 533
555 846 y 652
795 622 720

405 630 540

49 50 76
3,235 4,103 y3,993

512
468

348

27
600

715

y 310
460

§
28

Late

Indiana 1,590 2,150 2,100 2,000 U7 183 74 220

Iowa 2,720 2,900 3,100 2,200 172 145 66 132

Michigan 4,980 5,550 5,700 5,500 343 361 285 440

New York 4,550 4,810 5,050 5,100 421 457, 505 459

Ohio 2,640 3,840 2,700 2,800 160 250 189

y
238

Oregon 10,400 6,180 8,500 9,800 741 297 595 588

FennsylTania 2,940 3,100 3,250 3,200 268 239 260 320

Utah 1,430 1,500 1,420 1,000 98 93 43 45

Washingtcm 8,230 7,200 7,500 8,500 567 360 638 y 765

Wisconsin 2.890 3,000 3.150 3.300 193 196 173 277

Total 42,370 40,230 42,370 3,080 2,580

n
CO
•

y
U. S. Total 181,590 196,950 197,660 165,510 12,036^ 12,718 18,264 ̂ 11,681

^ri. Year Book 1935.
Includes some quantities not harvested.
Preliminary estimates.
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TABIE Z7

. HBACHESS HCST HARVBSTSD ON ACCOOKT (9 MAWfia' CC3iDITIOil8

(TotaJ. tbiited StactiMi}

T«ar Unltsd Stftt«i
^jJlOOOteu)

1926
1927
1928

1929
1930

1981
1932
1938
1984

1«297
2«709
3«842

10«689
8,065
6,710
3,647
2,208

6old bvtt left on treei"

6,160
8,988

1,480

cilxigat«iiMB
(1000 bu.)

10,189
8,068

3,64?
2,206

Seureai 8» Aer, Taarbook - 1933 - p. 496-7

Tha paaohM not harvaatad In 1984 oorraapooda Tory aloaaly with 1927
raeorda* Tha largaat quantity on raeord aa uaharwaatad waa raportad in
1930 with 10,639,000 buahala* It is quita probabla that tha quantity of
paaohaa produead, and poaaibly tha quantity laft unharvaatad ia ralatad
to tha aga of the baaring traaa. It aaana airidant that paaah praduotion
runa in oyolaa of about 8 to 10 yaara, aa tha noat {Mroduoti'va lifa of tha
paaah traa ia at about tha aga of 7 to 10 yaara, «ad plantinga are
atiamlatad during yaazw of good prieaa.

1 ( i . ) .

• ;

-A.-



XJ (f

19S0| |4«515,280 in 19Slj |3»556«800 in 1932j S2,771»720 in 1933j and

11,766,400 in 1934 (sea table X7),

Loeeee to Tetmeasee Strawberry Growera> • There is a need of a new outlet

for Tennessee strawberries beeause of poor market conditions and poor

quality fruit. The trend in prices reeeired for strawberries in Tennessee

has been downward sinee 1926, following the arerage trend in the United

States. During 1932, 1933, and 1954 the arerage price reoeiwed by growers

in this state was below the estimated eost of production. Sinee 1926

Tennessee growers have received less for their fruit thwi growers of al

most any other state. Figure 16 ahoars Tennessee, Arkansas, Horth Carolina,

Alabama, and Kentucky to run fairly elose together in the prices reeeived

for their strawberries, but Tennessee is consistently lower than the other

states.

There are probably several reasons for the low price received

for Tezmessee berries. In the first place, Tennessee growers have been

very careless about the grade of fruit that they sell. The writer often

had the oppoz'tunity to examine the '*Jiia3>o Pack** that is eomnonly sold by

East Tennessee growers and found that the fruit is very Irregular in sise,

color, and freedom from injury. Such a pack does not attract consumers,

and is therefore in less demand than the better grades of fruit.

Another factor whioh probably tende to lower the price of fruit

is the dirt and sand adhering to the surface of the berry. Uroeere of

Tennessee do not make mulching a ooraaon practice} therefore, berries pro

duced on plents having no amloh naturally aoeumulate dirt and sand during

raiiqr seasons, whioh is not very noticable on mulched berries.
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Tm»ag»» Compared to Other States* •» Siurroimding states reoeiTe higher

priees for stmrt>errles than Tennessee (see figure 17)« Of course,

Florida, Louisiana, and Texas get their berries sold early in the season

Triien prioes are high* It anst be adaiitted that Tennessee has plenty of

ecB^etition m the fresh fruit market, as praotioally all of the large

producing states are shipping at the same tiise (T&ble II)however,

states shipping at the sane season usually get higher returns for their

berries than Tennessee*

Some might wonder if Tennessee is a very large straad>erry pro*

ducing state, as states of large production would tend to produce superior

fruit* Tennessee ranks high in production among the other states (see fig*

ure IS table XVII)* Since 1920 Tennessee has been one of the leading

straifcerry shipping states (see figure 19)* According to production

figures Tennessee is one of the leading producing states*

It is fairly clear that Tennessee strsnrberry growers receive low

prices for their fruit because of poor oultural practices* Take a look

at the yield per acre in the various states (see figure 20)* Tennessee

ranks at the bottom in yield per acre* A poor yield indicates that poor

quality fzniit is produced*

Just how freezing will affect these low prices and yields of

Tennessee berries is not definitely known* However, it is thought that

growers would be willing to take more pains to produce high quality fruit

if he were assured of an outlet at a reasonable price* If high quality

fruit is produced the yield per acre is almost siu*e to be increased*

Thus freesing might be the remedy for both of these problems*

Season Price of Fresh Fruit a Factor in Determining the Time to Freese

Fluctuation in Strawberry Prices* - First of all in determining the time
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lABLB XVIII 63

STSAWBERRT SHIPPZHO 8S&S0K OF STATES

1926 TO 1980 AVmSE ̂
■» , .

* ' /

State

Bayly
Alabaaa jtup, X8 - Jime 10
Florida Bee. 16 • ihy 80
Louieiaaa Apr. 1 - Ifey 81
Mlasiaiippi Mur. 18 - Bay 26
Teacaa Apr. 1 - 10

Seewad ^ly
JrKSaaa Apr. I - 10Calif. (S.Biat.) A?. 1 - lii^ 16
O^rgi* Apr. 16 « May 81
Berth Caroliaa Apr. 1 - Jane 16
South Caroliaa Apr. 20 - May 20
Teaaeaaee i^r. 28 - JOae 15

B
W
c

Tirsiaia May 1 . ^uae f

Intewaediate
calif. (Other) Ajr, ig - Oet. 16
D»l«*re May 16 • Jaae 16
Illiaoia May 16 • jone 20
ladiaaa May 15 • yuae 20
lom. Mqr 26 • Jhae 20
Baaaaa May 16 - June 80
Keatttol^ May 1 - ynae 16
Maryland M^ 1 - June 16
Ittaaouri May 1 - Jteie 16
lew Jeraey May 16 - June 16

Apr. 20 • Ihy 31

Late
Miehigaa jmK j jq
HOW Yoris JUM 1 - July 16
Ohio Juae 1 - Jum 50
5*gen May 20 - Juae SO
leimaylTaiila j^ae 1 - Juae 80
Biaehiagton June 1 • July 16
Wieeoasia j^ 10 . ig

3/ Seuroe - T. H. Bieholemit Marketing Baetem Shore Siraafherrlea -
Suanary 1980 Seaaea - U. 8. Bureau Agr. Semi. MLao. publioatioa - 1981,
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65

to froozo ona should know whether or not tha price of fresh fruit fluo-

tusteSf and at what time during the haiTost season this fluctuation

oeours* In 1980 there was a great fluotuation in prioe of straeberries

on the Cincinnati market (figure 22)• The lowest prices ooourired about

May 15, and continued over a period of about 10 days. Going back to 1928,

we find that the prices received for Btrawberries by East Tennessee growers

to be lowest from May 15 throtigh the remainder of the season (figure 25).

Prices on the Cinoinnati end Atlanta markets in 1985 were lowest from the

second week in May until the 20 of the m<mth (tables XXIII and XXIY). In

some oases they were below the cost of production. From all indications

it seems that lowest prices paid far 8trairt)errie8 are paid from about

May 10 through the rSBMiinder of the harvest season, (figure 24),

The period following May 10 then might be the best time to freeze

strssdjerries in Tennessee, as it is the period of lowest prices for fresh

fruit, due to the heavy shipments.

Fluotuation in Peach Prices. « Determining the time to freeze peaches by

the price fluctuation is probably more difficult than in the case of straw

berries. The reason for this uncertain price situation in the oase of

peaches is that there are two main harvesting seasons (periods). The first

season usually begins about the 10th of July, and the second about the

middle to the last of August. The price of peaches may be low at almost

any time during both harvest periods. In 1985 the prices cm the Atlanta

and Cincinnati markets were slightly lower during June, which was the

beginning of the season, than at any other time (figure 24). However,

this early fruit is usually of iziferior quality. During the first of

July prices were often below |1.00 per bushel on the Atlanta market.

In the oase of peaches, frtezing should be done during the
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TABLE m

CARLOT SHIFUEBTS OF STRAWBBRRIES IS
BSITED STATES 1929»S0 SEASON y

Dato Jan. Fob, Mar. Apr. MAy Juno July

1 10 6 44 22 228 24 5
2 4 10 5 29 272 117 2
3 13 1 54 19 302 114 4
4 18 16 85 29 72 66 1
S 16 13 14 43 384 45 3

8 •M. 18 18 5 256 27 0

7 16 IS 31 87 247 60 2

8 17 11 38 36 187 7 3

9 12 15 5 62 246 15 0

10 10 23 58 233 16 2
11 18 11 37 90 97 28 0

U 13 19 102 299 8 0

IS 8 8 21 33 161 3 0

14 27 1 31 154 214 8 1
IS 23 22 27 113 129 4 1
16 . 19 5 4 146 162 8 0

17 11 13 23 110 183 7 1

18 18 14 35 118 63 6 0

19 U 5 26 127 213 4 1
20 3 IS 25 28 172 3 0

21 13 18 23 130 161 3 0

22 9 24 27 89 126 0 1
23 8 4 3 137 111 0 0

24 7 42 24 111 173 2 1

28 8 36 21 119 29 3 0

26 7 37 11 133 122 7 1
27 8 25 10 60 183 2 0

28 8 32 10 270 96 5 0

29 IS 21 235 123 0

80 9 3 180 72 6

81 7 17 146

Got 4

/

Allradf Ebpklnt« and Atldxui m Scm Eeonamle Frobl«B» of StraibMrrlost
1952, p. 187.

i

I. 
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lABUB XL

DAILY PRICB OH CIHCilSHAtI UABKET TO J0BBEB8 FOH STRASTOERRIES, 1930 1/

(Prie« p«r 24 qt« ert* of Klondyko borrioa)

Averago

68

Date

1

2
8

4

6
6

7
6

9

10

11

12
18
14
16
16
17
18
19
20
21

22
23

24
26
26

27

28

29
30
31

JSIiL,

16.60—7,00
6.00—6.00
6.00—5.50
5.00—6.00

4,50—5,00
S.OO^oO.OO
5,50—4.00
4.50—5.5d
4.50—5.50
6.00—6.00

6.00—6.00
5.00—6;oo
6.00—6.00
4.50—6.25
4.00*"»5.00
4.00—5.00

4.00—4.50
3.00—4.00
8.25—4.25
4.50»*»5.00
4.50—5.00
4.50—6.00

8.50*^.50
3.50—4.50
3.50—4.50

|4»60—5.00
8.00—S.SO

3.50—4.00
3.75—4.00

2.75—3,26

4.00—'4.50
3.00—3.50

3.00—3.50
2 .50***3.00

2.50—3.00
2.00*—2.25
2.00—2.25

2.00—2.50
2.23—2.50
2.50—

2.25—*3.00
2.50—3.00
2.50—

2.7&—3.26
2.75—3,26
3.00—3.25

Juna

$3.00—4.00

5.00—4.00
8.00—4.00

■!,

l/ Allred. Hopklna. Atkina. Sosne Eoonoiuio Froblama ©f Strftwbarriea t
1952« p. 187 ■
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TABLE Xn

PRICES PAID TO BASTERI TEHXB38BE GROWERS POR STRAWBEIRIBS
BT GRADE AED TARIETT 01 DESIOEaTED OATS l/

(1928)

74?

Klondyke ArcMt Date Eorth Tenn.
Date No. 1 No. 2 No. 1 No. 2 1928 Carolina W. E.

May 8 •20 .12 Apr. 22 .28
10 .18 •11 •20 2S •15

12 •18 •14 24 •09

14 .17 •14 •20 25 •08
15 •IS •10 28 •12
16 .11 •06 •18 •10 27 .14
17 •06 •04 •U •08 28 .18
18 .08 •05 •12 29 .08
19 •06 •04 •14 •09 SO .17
21 .06 •04 •18 •09 1 .16
22 •07 •05 •IS •10 8 .16
28 •07 •06 •14 •11 S •14
24 •07 •08 •14 •10 4 •IS •21
26 •07 •08 •11 •06 8 •09 •18
26 •06 •04 .11 •08 6 •08
28 •07 •05 •08 •06 7 •08 •17
29 •04

ot
o
•

8 •18 •19
SO •OS .05 •OS 9 •08 .17
SI •04 •02 10 •08 •16 •15

Aue I •07 •04 11 •08 •15
2 .06 •OS 12 •07 •16 •17
4

■V
•04 •04 IS •07

14 •09 •15 •16
16 •07 •16 .11
16 •08 •11 .11
17 .07 •10 .06

Apr* 21 •19 18 .06 •08 .07
IS •16 19 •06 •08 .07
28 •18 •16 20
26 •17 •16 21 •08 .07 .07
27 •19 •17 22 •06 •10 .08
28 •19 •17 28 •06 .11
29 •16 •IS 24 •08 •08 •12
SO •14 •10 .16 28 •06 .08

May 1 .11 •08 •11 26 •18 •09
2 •10 •08 •12 •18 28 •06 •08
S •09 .13 •10 29 •08 •04
4 •10 •08 •IS •08 SO •05

ot
o

•

5 •09 •07 .14 •18 81 •10 •04
8 •08 •07 .14 •11 tTune 1 •07 .07
7 •08 •07 .14 •11 2 •06
9 •06 •06 •15 •11 8 •04

10 •07 •15 •12 4
11 •07 .15 •12 5 •08
12 •07 6 •08
IS •07 •07 7 .09

Allred« EopldJU^ Cit<>-I9S2— pp« 20—2S, Appendix
y Ibid - p. 197
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TABLE XXII

COST CP PRODUCING STRAWBERRIES

U«S«D«A» Estlmatas 1929(1) TantwssM Bstlmstei(t)

1st Year Labor 2nd Tear Labor 1st Year Labor Actual Cost

Man Horse Man Horse Man Horse

Operations Hours Hours Hours Hours Hours Hours 1st Year

Plow 5.9 11.8 )
Harrow 2.5 6.0 ) 21.8 30.0

Prepare beds 5.1 5.9 )
Plant 40.0 26.0 •M.

CultiTate 20.0 20.0 16.0 17.0 )108.0 26.5

Hoe ̂  weed leo.o 60.0 )
Apply fert* 2.8 2.3 1.1 •9 •

Miso* 10.0 13.0 7.5 9.8 35.2 27.6

Total 236.3 58.0 88.6 27.7 $28.50

Materials Mount Cost Amount Cost

Fertilizer 240 lbs. $3.60 100 lbs. $1.50 5,77

Plants 6500 5.85 15.85

Crates 85 29.75 76 26.25 16.00

Other 2.00 2.00

Total $41*20 $29.75 $27.62

Miscellanemis

Machinery . .V-• 2.30 1.10 )
9.06Buildings 1,00 1.00 )

Taxes 1.30 1.30 )
Other 3.50 3.25 )

Total $8.10 $6.65

Harrestin^
Picking 85 orts. 61.00 75 orts. 45.00 23.04

Packing 12.76 11.26 3.84

Hauling to ear 8.60 7.50 4.60

Superrision 2.00 2.00

Total $74.25 $65.75 $31.68

Grand Total 1173.84* $125.76* $96.86
(without interest)
Per Crate 2.05 1.68 1.499

Grand Total Per Crate 2.09 1.75 1.58

(inoluding interest)
« 1929 « Man Labor at 16/ per hrj Horse Labor at 12*5 / per hr*
(1) n*S«D«A» Costs of Production, Statistioe of 1929
(2) Estimated on basis of labor records obtained at Tenn* Agr* Exp. Sta* 1932*34
(3) Yield 64 orates per acre, 1st year*
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TABLB XXV

THE SEASOSAI. SHIPMEIIT OF STHAWBEBEIES IN THE OTITED STATES
1925 • 1936 INCLUSIVE

75

Jan* Fob I Mar.

1928

1925

1927

IStS

1929

1930

1931

1932

1933

1934

1935

236

3

21

U

172

899

194

699

611

397

107

250

41

287

68

675

439

442

613

936

616

686

332

187

956

417

844

662

886

414

663

728

421

3,017

1,660

4,624

2,646

5,053

2,942

3,220

2,293

3,379

2,676

3.213

7,290

7,164

9,679

10,964

10,406

5,460

6,963

7,360

9,729

9,690

5.339

1,088

4.281

2,328

4,506

1,424

647

1,983

1,533

1,212

1,339

2.075

32

268

142

99

61

88

29

44

IS

57

f

9

131
52

Yr Ave 443 23 03

SiTot" 20Sr*,«I (sT*
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usLM xrn

mi.T GAfiLOT SHIFMEBT FSACHBS G. 8.

BEPOfiTED BY KBflS UBfTEE FKC»f AILABZA PfiODBCE MyOOtT 1986

VKy 4m0 Joly 8«ffe. Oot,

1 62 97 268
2 12 147 191 279
S 64 140 176 616
4 94 UO 62 18
6 96 126 146 10
i 194 123 880 6
f 112 47 194 808 7
8 99 228 100 89 IS
9 34 140 172 10
10 107 180 166 6
11 180 887 78 U7 4
12 U6 408 98 6
13 68 606 169 126
14 186 478 98 7
15 860 176 66 4
16 2 668 617 0
IT 8 % 423 400 6
18 8 48 886 179 4
18 0 410 370 i
20 9 644 426
21 11 106 271 480
22 102 334 446
25 80
24 109
26 184 888 2
26 148 468
27 105 480
28 US 446
29 138 490
SO 80 471
31 88 272 884

V-

j:- f ̂
f f i

of-

;i I v-

®T;v
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I
t
8

4

8
6

T

8

9

10

11
18
18
14
15
15
16
17
17
18
18
18
SO

81
88
88
88

84

86
86

87
88
89
80

81

18

TABLE XX7II

Dat*

DAILT PBICS OF PSACEBS (» cnrCmUTI HABXBT TO JOBBBBS

1986

May Jvaam <laly Augoat SaptMibar Oetobav

11*00-1.60

•75-1.50

11.00-1.76
1.00-1.50

#1.60-2.50

1.10-1.60

1.50—2.60

1.50—2.85

•50-1.00

.40-1.00

1.25-8.00
1.50-1.60
1.50-2.00 2.00-5.15

.90-2.00

.75-1.60

1.00-1.50

1.25-2.00

.76-1.00
1.25-2.00
.90-1.00

1.25-1.90
1.86-1.78 .66-1.60
1.26-1.50

1.00-1.40 1.50-2.00
1.00-1.15

•76-1.60

1.50—2.00
.85-2.00

1.00-2.00

1.50—2.00
•90-1.78

8.00-8.50

Soureai Daily Mailwt Baporti, Ciiwianati luriDft, 1956.

I .TS-l.SS
•80-1.18

•76-1.86

1.50-1.76
1.50—1.65
1.55 (ovarripa)
1.25-1.50

1.00-1.85

'l. 
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TABLB XXVm -

DAILY PRICE OP PEACHES OH AILAHTA FROODCB TO JCfflBBBS
195S

8
8

4

8

•

T

8

9

10

11
U

18
14

16

16

17

18

19

20

81

82

88

84
25

•75-l,00

1.80-1.60
1*25-1,50
•50* *65
1.86
•40* *68
1^8S
•50* *60

•75-1^00

#1^20-1^50
•50- ,75
•78
1^00-1*25
•60* •SS

•60- ,70

•88» .80

1^85*1^60
1^00-1»85

1.00-1^85
•58«» *50
•60* ,65
•80- •SO

1^85
(•35* •66)
1.00-1^25
.75-1^00

•60- ,70
.70- .75

•50* .65
•90-1^00
.60- .75

1.00*1.88
.50* *66

1.00-1.38
•65* .75

•75*1.25
•50* .65
1.00*1.88
•70* .85

1.00-1.85
•50* .85
1.25*1.50
•50* .86
1.00

1.00*1.25
•50* .85
1.85*1.50
•60*1.00

1.50

1.00*1.88
1.50
•90*1.10

1.50
•76-1.85
1.75
1.00-1.85
1.76
.80—1.50

(1.00)

1.00-1.60

1.00-1.50
1.75-2.85
1.00-1.50

1.00-1.60

8.26
1.60-8.00
1.75
1.00*1.50
2.25
8.00
8.25
2.00
1.50-1.75
1*25
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DAILY HUGB Of PEACHB8 GV ATLAIITA FSOSDCE MAHEBf TO JOBBSBS
1936

26

E7

28

ll.OO
«60- .75

1.00-1.SO
.50- .75
1.00-1.25
.60- .60

1.10-1.35
.90—1.00

1.76
1.25-1.60

29

SO

61

2.26
2.25

s

SwKTMt Daily Mitflcit Biwt S»rtle». Mlaofsa ̂ eduo* Xarlnit 1936- D. S. D« A»

,i.

t
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- 81
p«riod vfam the gAMonal supply is heuTlast and wiisn prices ere relatlTely

low* The increased detiiand by oold^peokers should have a beneficial effect

on prices of fresh peaches*

Fluctuation in Price of Haapberries» Huckleberries« Blaekberries* and

Dewberries* - The price of raspberries, huckleberries* blaekberries* and

dewberries is usually lomst during the latter part of the season (table

XXIX)* la 1986 the price during the last of the season declined to about

|1*60 per orate* The shipping season of these fruits are relatively short

which should tend to maintain a high price throughout the fresh fruit

season*

Advantages of Freesing

Very little research has been conducted on the nutritive value

of frosen foods* It has been found* hovever* that vltmins A* B* and D are
1/

uninjiued by freesing,-' However* the fate of vltwdn C is more uncertain,

Bapwriaents conducted by Meek and Fellers* of Massachusetts* show that

frosen Howard Supreme* end Klondyke etrsart>erries are richly endowed with

Vvitamin Q,-' However* it eesns likely that soom losses in vltwnin G would

ooour* should defrosted fruits and juicee stand fcnr any oonsiderable length

of time*-

Adventagea of Frosen Food to Consumers (including eating establishments)*

There are many advantages in the use of frosen fruiti

(1) Frosen food is prepared and ready for use*

l/ Fellers* Carl R** "Public Health Aspects of Frosen Poods*" p* 607*
Mass* igr* Exp. Sta** Contribution No* 186* 1982*

^ Ib^* Mack* M* J** "Vitamin C Content of Strawbez*ries end Strsnberry
loe Cream*" p. 8, Contribution Ho* 169* 1988*

^ Ibid* Ccmtribution No. 186, p* 607* 1982*
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TABLB JXX

IBBKtt CAHLOT SHIFUBNfS OF BLACKBERRIES« IMVBERRIES
AND LOGANBERRIES IN THE UNITED STATES 1938

' U» S» N» C» Al8i«

Janimry
2-8 14 18 1
9-16 8 6
16-22 4 4
23-29 0
30-July 8 2 2

July
W 0
14-20 0

21-27 7
28—Aug* 8 12

So\irc«t U* S* UtAkly eurlot shipnent r«port0 Bur* Agr* Boon* U* S* D. A«
1935

This it all tho blackberries« deirt>errle« and loganberries reported
as being shipped by rail during 1955* It is quite probable that i^st of
these three fruits are shipped by ntotor truok, and are not sold on markets
of any grdi^t distaaoe from the source of produoticm*
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(2) The hcniseerife sanres ntuoh tln» la preparation of the food*

(5) The ccnsutner has no losses due to molda« leaky "berries*
small sise* and other defeots*

(4) Froten fruit oan be used where fresh fruit ean be used*

(6) By using frozen fruit a standard product can be pxurchased
the year round*

(6) A greater rariety of food is arailsble*

(T) Vitamin content of the fruit is not injured*

(8) It is inesjiensiTo*

(9) Makes possible the planning of sMnus in adranoe of the
seasons•

(10) Helps pre-rent price fluctuation on the market*

(11) Hakes budget planning easier*

Adrantages of Freesing to the Fruit Producers* •

(1) It offers an additional outlet for surplus fruits and
TOgetables*

(2) It offers an additional outlet for fruit too small to be
sold on the fresh fruit market*

(8) It will help stabilise the price of fresh fruit by spreading
oonsumption orer a longer period*

(4) It would help adjust agricultural production to industrial
production*

(6) Frozen food does not deteriorate greatly in storage*

(6) Froien food is oonwenient to handle and requires little
spaee in storage*

Advantages of Frozen Food to the loe Creetm and Preserve Manufacturers, etc*

(1) The prooesscsr has less risk in using frozen fruit beoauset

(a) He oan peek according to seasonal demand for preserves,
iee cream, ete* instead of making up an entire year's
supply at one time, thus preventing losses from de
terioration and carry over*
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(b) Ee if ftfsxured of getting « stendard grade of fruit at
anytime*

(o) He haa no loases from imperfeot or deoayed fruit*

(8) The manufacturera will hare leaa overhead ooata* aa the
"ruah aeason* will be eliminated thus requiring no em>
oeaaive equipnent, etc* aa in canneries*

(8) Trenaportation charges are leas per pound of usable fruit
than in transporting freah fruit*

(4) It will make poaaible more acourate planning of budgets*

(6) Can make a standard quality produet (aante flavor) through
out the year*

The Stabilising Effect on Price to Producers* • Sinee the price of freah

fruit is usually lowest at the time of the heaviest shipments* freeting

might be used to ad-nimiae the sarice declines* While no minimum price cen

be guaranteed by freeeing part of the crop, growers oan uaa such a method

to help atabillxe the price of freah fz^it*

To illustrate the principle of this method of utiliiing fruit,

let US aaaume a aituation whara tha total supply is graater than damand

tar fraah fruit prieaa, under sueh a oondition will naturally drop. In

faot, tha aupply could ba ao great that aona of tha fruit oould not ba

sold at ai^ price* By freeslng the surplus fruit the supply of fresh

fruit on the central market will be lowered, which would tend to etrengthen

pricea*

The priee of etrawberriee on tha Atlanta markat in 1986 went be

low the estimated oost of production (figure 86)* During this period when

prices were below the eost of produotion aoite of the fruit could have been

froaen, lowering the supply of fresh fruit, this tending to raise the price*

The Increased demand by the oold-packers will not neoossarily raisa tha

price of fresh fruit above the eost of produotion* However, it would

eertadnly inerease the amoimt of fruit utilised, thus inereasing the

farmers* inoome*
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Effect of Proegla^ oa Industrial Condlticaxe* • Thousande of solutiona hiw®

been offered to brin^ about an adjustment between agriculture and industry.

Aa I aee it. the ideal eet-up for any ouiiauulty la one whioh offera auf-

floient employment, either in Induatry or agriculture, to proride the

thinga neoeaaary for a happy life. In aome oaaea thia aituation ean be

brought about by the eatabliahment of small industries near the source of

raw materials so that people can liwe on small farms and at the sane tine

work part time in the factory. The factory worker oan, therefore, prorride

mueh of their food and other neoesalties frcn their email farma, having

enough left fron their aeleriea at the factory to provide e few luxuries

whioh help to bring a nuch longed-for ecmtexxtment.

Preeaing would help very materially in bringing about an adjust

ment of agriculture and industry. In the first place, it would bo a puroly

agricultural Industry. It would be located close to the rssr awcterials,

and would give extra money to the people living on farms. It would help

improve Industrial conditions by ereating a Isrger demand for rofrigorm*

tion oquipoent, for building materials, for eontainers, and for electrio

power. Freeaiag would increeso ataploymeat through en inoreesed demand

for menegers and laborers in the packing plants, through the increased

deauod for cold atorage faoilitiea and through distribution of the

frcaen product.

One wonders what will happen to those people that have depended

upon jobs from the proceaaore during "rush seaaona". In the oeae of

freesing, the paoker of froxen fruit will hire the labor onoe hired by

these prooeascra (preaervera, etc.), thus using just aa amoh labor aa

was econonly used for sapping, grading, and packing. laeiediately one

aoea that more labor will be required if thia system of pecking is em

ployed. Therefore, how ean it be cheaper for the prooeasor to use
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froKon fruit instead of fresh fruit? in Inorease in craplojmezrt does not

luscesserily mean an inorease in later cost* Steady employees usuedly

result in producing skill and efficiency ehieh is usually cheaper than

pari>>tiM inefficient labor*

Problems Facing the Freesiz^ Industry

Storage* • Tfith the modem methods of refrigeration* storage of products

at 0*^ F* and lower are quite cooBaon* Statistics for 193S show that ap*

proximately 98*814*447 cubic feet* or about 7*24 per cent of the total

refrigerated space in the United States was held at a temperature of 10^ F*

and balow*^ Storage ratas at thesa tenparaturas ara fairly masonabla.-^
At the present time storage temperatures of 10^ F* and below sre

as ooBsaea as tsstperatures of 20^ F* to 80® F* were ten years ago* As a

result of this inorease in storage at low tsmperatures saaaonal supply of

frash fruit and regetables is no longer a problem* Fruit and vegatablea

ean be frosen and stored at fraesing temperatures almost izideflnitely*

Feasibility of Freezing* • Freesing and storage facilities must be availa

ble wherever freesing is to be done* It is xiot absolutely necessary that

a cold storage or freesing plant be located at the point of production*

However* such a location would be most advantageous* Sometimes it would

be very uneoonoraioal to construct a cold storage house for the purpose of

storing only frosen fruit* It is oftentisMs very practical to pack the

fruit at the point of production and haul it to a nearby cossnercial cold

storage housavS/ Rates for products in freesing storage are comparatively

y U.S*D,A** Statiatioal Bulletin 48* 1934^ p. g.
y Market Siunrey* Teim* Agr* Escp* Sta** 1935 (unpublished)*
6/ TVA Freesing Demmstration Project* 1938 (unpublished report)*
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r«Mon«blo boia^ about 16 cent* por himdred pounds per months charging

20 cents extra the first uonth for handling and freezing*

Iliere is the question of hoar onioh skill is required to freeze

fruit successful;^* In sqr e3q>erienoe, I hscTS found that one must be able

to grade and Judge fruit vith ease and accuracy* It takes lauoh practice

to do this job without scbmi slip*ups* If only one poorly colored berry

goes into the pack it might be so placed in a jsor of presenres by sone

prooessor that it would be impossible to sell that jar of preserves* There*

fore, fruit to be frozen must be very oarefully graded and inspected*

inother thing in freezing is the use of mature fruit* Nearly all invest 1*

gators agree that fruit to be frozen should be full ripe if maartsaim quality

is to be obtained* This moans that the fruit for freesing must be riper

than fruit to be shipped* To obtain this ripe fruit, growers ean do one

of two things i (1) they can pick the fruit as it would be done for ship*

ping, and thwi grade and sort it aooording to zuituri-ty selling the fruit

too izBaature for freezing <m the fresh fruit market and freezing the ripe

fruitI and (2) the growers can allow the fruit to stay in the field an

extra twenty*four hours or so before harvesting, thereby allowing it to

ripen* The detemination of the proper maturity of the fruit is often a

problem of growers and pickers unfamiliar with harvesting fruit at this

stage of Buiturity* In research work, Z have found it easiest to get

sorters and pickers to select full*ripe fruit by telling than to select

fruit that they would prefer to eat, axid fruit that is full red and

reasonably soft*

In the addition of sugar or syrup, fruit is placed in the con*

tainer first and the preservant added* In the case of sugar, a layer of

berries and a layer of sugar is usually added \mtil the container is full*
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It !• utuftlly wl»e to rook tteo oontaiaor whllo it is boing fillod to got

tho tugor diosolTod to a coat of sjttu? vrill bo fonaod around tho fruit aa

■oon as posaiblo*

Cosq;>otition for Froson Fruit« • A vital quoation to bo anawoirods boforo

oatabllahiag a frooaing plant, la that of ecBpotiticm* Tho eonavming

public oan oonaxsao only ao much food and to introduoo a nasr product

that tho publio id.ll havo to eoaauM loaa of aonothing olao if tho noar

product ia uaod* Hooovor. thia might bo oaqplainod in that tho lightoat

ahipiaoata of fruita and Togotabloa uaually occur during January. Fobruaryj^

and Uarch. and that during tho auamor uhon hoavlost ahipnonts occur muoh

moro food ia conaiaaod* Moat of tho fruita and vogotablea produood ia tho

IMitod Statea aro oonaumod during tho aunaor aontha (tablo XXXI)•
7/Aooording to Euanota-' of N«r York, it aoana aafo to aaaort that

only a aiinor part of tho aoaaonal variation ia oan8taq)tion ia duo to tho

diroot influottoo of aoaaonal changes in final doewnd* Fruita and vogo»

tabloa conatituto part of a ■well-roundod diet throughout tho year* Thia

heavier oonauaption in aunaor may bo attributed largely to tho aoaroity

during tho srintor montha and muoh loaa to inoroaaod daoiand In tho mum

aoaaona* "Ito find, that xmliko milk produota. tho produota mainifaotured

from fruita and vogotabloa account for a relatively lainor fraction of tho

total output* Furthermore, fruits and vogotabloa cannot bo coxwertod at

will into durable produota| manufacturing utilisatiua roquiroa definite

qualities in tho raar mnterlal, qualities often inoaapatiblo mlth those
8/

Boodod for profitable sale of tho final consumer*

Some say wo could can all tho fruit instead of frootlng it*

j/ Kuanota, Simon. Seasonal Variations in Industry and Trade, p, 82.
Tho Lord Baltimore f^esa. Baltimore. Maryland. 1955,

8/ Ibid, p* 82.
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in th« otanins of fruits ttie original frosh flavor of tho produot

is invariably altered^ and a ooolcod tasto usually attainod* In freaslng,

tha original frosh flavor Is prosonrod almost porfeotly if tho fruit is

paokod and froson by tho propor method. In tho easo of sono fruits

canning is a poor aothod of prosorvation and net praotiood very oxtot!^

sivoly* Vary fow 8trairt>orrios aro eannod oaaparod to tho amount produeod.

Tonnossoo produoos many lainro straafborrios than tho total quantity oannod

in tho United Statos. Tho small quantity eannod may bo duo to tho fact

that straaborrlos loso their natural color and flavor when oannod. Tho

eanning industry has novor boon able to utillso all tho surplus fruity

ovon in tho case of poaohos idiioh is adapted to eanning. Frooiing could

easily bo used to supplomont eanning.

Tho froosing of fruits and vogotablos would loagthon tho season

of usofulnoss of nearly all seasonal products. Tho supply of fruits and

vogotablos in tho Ihiitod States ooraes in more or less short periods during

ahioh largo quautitios aro forced upon tho oonaumer (see figure 15« 14,

and 16). Too, during those short periods of abundant supply, producing

states suffer much coaipotition. Hooovor, in froosing tho southern states

have a seasonal advantage over tho Paoifie Nortlnrast in that berriaa are

availabla frcm tha south ona to two montha sarlior than frcm tha northaoat,

Broksrs and daalers located at the oentral markets say they would welcome

a good grade of "froson pack" strawberries frosi tho south as it would bo
9/

on the morkot 00 much earlier thui those frcm tho northwost.r^

Distribution Problem. - The distribution of frosmx food is a major prciblsm*

It is a ocmpartivoly simple matter to transport tho barrels of fruit from

one largo oity to another oa rofrigoratod railway oars and motor trucks

2/ Op* Pit*, Market Survey, Teim. Agr. Sap. St a., 1935,
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ar« equipped to handle frosea produott. But if froaen fruit i» to be used

by iadlTiduala or by the smaH regturants, hotels, clubs, etc,, ho* is it

to be handled? Sose have suggested the idea of handling froten fruit

through ice ereea Manufacturers•■^2/ Sefrigerated display counters, similar
to those used in meat markets, could be used by retailers if they were

equipped to maintain temperatures of around 10® to 15® F. Construction of

such a counter is Tery difficult as it is hard to prerent the glass from

beocjiing frosted ehen low temperatures are maintained within them* Hoeerer,

consvraers do not see lee cresn er fruit ices bef<n^ they are purchased,

which indicates that quite a bit of trade might be built up through adror*

tlsing without display cabinets*

Consumers of frosen food need not worry about the fruit spoiling

before it can be prepared and used* A eontaiuer of frosen straeberries «f

only meohalf pound capacity requires approximately two hours for oomplate

thawing at 90 to 96® F* Eren «han it thsora it ranaina in good condition
for 12 to 24 hoars and can ba usad for ahort^oeke, preserraa, eto* for as

long as 48 to 60 hours after defrosting* If placed in the freesing cabinet
of ordinary household electric refrigerator the frosen product can be kept

indefinitely* If left in the refrigerator at 40 to 46® F* the product can

be kept as long as frash fruit would ordinarily be kept* If aealed ococ

tainers of fruit are purchased, a aoall hole ahould be made in the top of

the oontainer to prerent the eeecpe of air during the thawing prooese. If

thle le net done the oontainer stay eaqplode cauaing minor daiMgas*

Maintaining Proper Conditions in the Freesing Prooeas* • uniasa freasing

is done properly the prooeas is a failure. To ba suooassful one must,

therefore, know how freesing affects fruit. Upon knowing these physical

1Q/ Berfield, B* F*, "Frosen Fruit Hakes Its Bow to the Consumer",
Printers Ink Weekly, Reprint 2, ipril 4, 1929, p* 48*
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and biologioal affaots of fraasing praservatlon ona ean Isimadiataly aaa

tha problama anvolvad in maintaining favorabla ocnditiona far thia pro-

oaat«

Halation of Baotaria to laaparatiiras * Ihara ara thraa mall raoognisad

groupa of miorobaoi dapanding upon tha taoparatura oonditiona taidar ahieh

thay will tiiriva and grew* Flrat, thara ara thraa cold-loring baetariai

aaooud, the haat-lcring baotaria* or thoaa that grow baat at taaqparaturaa

many dagraaa abcnra tha intamal tanparaturaa of our bodiaa* or what wa

oall blood haat (S7^ C)| and third^ tha middla group whioh liaa bataaau

both axtramas and oonpriaaa by far tha graat majority of baetariai lifa
n/

and thosa of tha graatast iaportanca today*-"'

Haat is mora affaotiva than cold in bringing about dastruotiva

action on baetariai lifa. Ifith tha lovaring of tai^wratura thara is a

lowering of tha rate of aetivity* tha organisms grow and produoa more

slowly and tha ohsodoal aetiTity thay induoa baocmas lass and lass. Ba»

low tha minimum tanparctura for growth thay oaasa aoti-rity altogathor.

Howarar* ona must raduea tha tanparatura quite markedly or hold it for

long periods of time in wdar to destroy ai^ appraoiabla znasbar of tha

bacteria. In general* tssqparatura below 10® C. (60® F.) inhibit bae

tariai growth rather effaotiraly* while molds and yeast may not be oom-

pletaly restrained^—

The Pl^sioal and Biologieal Aspeetst *

(1) Dassloation. - Regardless of tha fraasing t«&paratura or tha

holding temparatxura products usually lose moisture in oold

11/ Prescott, Ssmual C.* "Bacteria as Affected by Temperatura*" Rafrig.
Eng.* Fab. 1952* p. 91.
Ibid* p. 91
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8tortg«» Woodroof of 3«orgla reported the loss from peaohes

held at SO® F« and 15® F« to Y}a 10 and 2»7 per cent raapeetlvoly

In 15 daySf and 13 end S.3 per cent In 30 days* lie says that

a}>out one«fourth as zsuch noJ.ature was lost freaai quick freexing

as sloir freealng*-^^
!)es8ioation begins on the surface of the product and pre»

greases toward the interior. A firm crust like coating usually

derails on all e^osed surfaces which acts as a protection

against further loss* The use of sugar or sjunjp reduces des-

sication markedly, the protection rarylng with the aiaouixt of

sugar or the oonoentration of syrup used* Dessioation is most

rapid at the beginning of the storage period* If the product

is paoked in olosely filled water tight, or air tight containers,

dessioation is reduoed to a minimoR*

(2) Biological AetiTity* • "Preesing stimulates biological activity

causing a loss of flavor and color in some products, end the

development of undesirable flavor and oelor in others*"

(8) Flqrsieal Aotivlty. • Probably the outetanding pl^sloal change

during freesing regardless of the temperature is expansicai*

Physical change also occurs in tho oell solittlon* There is the

belief that changes in or injury to plant tissues upon freesing

is eaused by the crushing and piercing action of the ice orystals*

However, reeults of reeent rosearoh oonduoted by numerous in»

vestigations show this to be untrue*^^

is/ Woodroof, J* Q*, "Experiments in Food Freesing, * p* 866*
Hefrig* Eng., June, 1982*
Diehl, H* C*, "A Physiologioal View of Freesing Preservation," p* 661i
Ind* and Eng. Chem*, Vol* 24, June, 1932.
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(4) Micro-Rjyelcal« • The loss of plant Juices, according to Woodroof,

Is not due to ruptured eells but to the precipitation of eell

centente, end that flebbinesa is probably due to the breaking

down o£ content of the oelle nhioh fomerly gave support.—'

Aeoording to Fellers, of Maesaohusetts, the oell contents of

both plants and animals oonsist of eolloidal gels eontaining

proteins, salts, and water, Iniea the water is froeen the gel

structure or network is broken doen. In the case of flesh, the

eolloidal gel structure is largely reversible end when froswa

meats «r fish are thsaeed the eells reabsorb most of the wmter,"

"In fruits end vegetables the gel being irreversible, oell walls

may rupture,
•M/ It is ocmnonly believed that in the freeiing

of fruits water in idxe intercellular spaoes freeses first. This

freeslng has a dessioative effect upon the oontents of the eell.

Then upon thswing, the juice rune out of the fruit instead of

being reabaorbed by the oelle.

is/ Woodroof, op. eit«, p, 566,
16/ Fellers, op, eit,, p, 807, Contribution 136, 1932,
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SmHBiai'y

Bftsidoa gatting lov prices for their fruit during sons seasons

enomous losses ooour due to snsll fruity bruising during handling and

transit, leaks, and other defects* Market dsetands are often so low that

Buoh fruit is left unharrested* It has been estimated, in the ease of

straeberries, that from 10 to 28 per eent of the crop is lost annually

due to nail, deesyed, and otherwise defective fruit*

Low prices received for Tennessee berries are probably a result

of improper grading and packing* Too, Tennessee growers do not make a

regular practice of mulching their strairt»erries, and as a result berries

are often gritty and dirty* These factors and others have caused growers

of this state to receive the lowest price for strawberries of almost any

other state in the union*

The seasonal supply of fruit affects the market price* The price

varies on individual markets, but is somewhat proportional to supply* The

lowest priees received tor berries are not necessarily lowest on days having

the highest shipments, but usually follow the season of heaviest shipments

by some 6 to 15 days* Too, the seasonal price of strawberries peaches

does not increase very rapidly during the latter part of the season when

the supply has greatly diminished, due partly to poorer quality of fruit*

It is thought that freesing will offer an outlet for fruit

during periods of heavy shipments, particularly vdien supply of fresh fruit

is greater than demand* This additional outlet should tend to stabilise

prices of fresh fruit and at the ssbm time increase the total amount coni*

sumed*

In the oase of some fruits, shipments for distance that will

require m<nre than 36 hours in transit are often impractical* For instance.
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"youzig dvwborrles** ard so fragil that tha slightast Jar oftaa rupturaa

tha akin. Too« tha fruit is so soft that tha duruplets will oftan braak

of thair oan waight aftar a faw hours standing. Suoh fruit must ba sold

OB aarkats elosa to the produoing areas, or frosan.

With modem methods of rafrigaration fraasing storage at 10**

and balov are quite oobbbob. Hates at these losr tai^araturas are not am-

oassiTa as they usually run about 16 oants par month for fraasing storage

plus 20 cants extra tha first month for handling and fraasing.

Tha more iiqportant adrantagas of fraasing arai Idia improrvamant

in flavor and color of tha produot over oaxmad fruits and vagatablasi tha

prasarration of Titmsin oontantj tha utilisatim of surpluses} and tha

stabilising affaot it will have on tha prioa of fresh fruit.

Fraasing has tha disadvantages of requiring refrigerated

facilities for storage and transportation and for delaying tha tumovar

of mooay to tha farsksr.
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CHmsR XXX

C(aj) SYOBAQg FACILXTIBS

Xabroduotloa

fhls •hftpter d«alf prinArlly vith th« •zt«nt and loaatloa

9t void •torae* faallitlaa la tha llaitad Stataa* ffataa ara la^ortank

to tha fraasiag Induatagr tdoaaaa fruit mat ba froaan rolatiToXy

eloaa to tha produolag araaa*

fha iafonaatioB gi-voa la tMa ohaptor haa baaa aaaaohXad

fr« aarleaa aooondary aourooa* fha aaaaibliag of a^ lahla

lafonaatloa ahould glTO a aatlafaatory peitura trm tha ataadpoiat

of tha oold<«paaiear«

Frgpor Cold Storag# agportaat la tha fraaaiag Prooaaa

fha frooslac ̂  fruita aad ttfiatahlaa la primrlXy

upoa adaquato oold atorago faollltiaa* Aooordlac ̂  J^oalya, aC Call-

foraiat

•fha do^ioratloa of ftruita aad 'vagotabloa la oauaad elthar
rapid aoftonias aad daoay brought about by tha aotloa

of oartaia rlpaaiag oacynoa or by tha aotion of mlda«
^•t aad baotoria. fha ripoaiag* roapiratioa and aoraal
lifo ̂ oeosaoa of tha fruit or Togotablo aad tha aieroorgan-
iana with whloh thay nay bo iafootod aro moat aoti^ at oar*
tain optiauB or fWTorabla tOBporaturos* At Icamr toapora*
turoa tha oniQnBO aoti<m aad growth of laioroorgaaiama aro
rotardad aad if tha taaporaturo ia low mough thay nay bo
oatiroly inhibitod* Tha tonporaturo wood will dopoad upon
tha dosirod atorago poriod* At a tonporaturo of 10^« low
TOough to froaso tha fruit, aoldiag, foraoatatioa, aad
baotorlal apoiliag dooa not ooour aad tha aoraal rlpaaiag
aad roapiratioa proeoaaoa aro affootlroly arroatod."

ly doalya, M« A., •Proaoraatlon of Fruita and VOgotablos by Frootiae",
Calif. Agt, gap, sta. Bui. 820 - 1980 - p. 8
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"Aft^r th« flruit auiss la froaan, a tamporatura of 15°

to 20® F» haa baan found aatiafactory for long atoraga"#^
Tha fraaslng of fruit ahould ba dona at tamparaturaa aa low

aa praotioal awana will afford* Aooording to Woodroof* of Oaorgia*

thara ara thraa vary iaportant i^aaons for aiqg>loying low tanparaturaa

in fraosing* Fir at* to incraaaa the production of tha plantf aaaond*,

to fraasa tha fruit bafora oxidation or other ohangaa ooouri thirds to

mora parfaotly praaarva tha atructura and oolor of tha fruit tiaaua^

Tha faet that tha fraaain^ of frxdta and vagatablea oalla

for adaquata fraaslng and atoraga flaoilitiea mafcaa tha location and

capaeity of refrlgaratad warahouaaa a vary influanoing factor in da-

valoplng an industry of this kind*

Tha Hafrigaratad Warahouaa Industry in tha Ifaltad States aa a iBhola

Tha total refrlgaratad warahouaa apaoa in tha United States

aa reported Ootobar 1* 1933 by 1*899 oonoama was approximately 711*941*769

Voubio feat* ccm^ared with 64*572*898 cubio feat in 1921. This shows

that tha various oonoama operating oold atoraga warahouaaa expanded thoir

faoilitioa approximately 30*9 par cant dviring this period* P\;d>lio oold

storage apaoa inoraaaad about 63*3 per oant diiring this time* while pri«

vate apaoa inoraaaad mora than 100 par oant (see table XXZII). Another

interesting thing is that while tha total rafrigaratad apaoa was inoraaaing

rapidly* tha nuDibar of oold storage oonoama inomaaad but vary little*

Joalyn, M* A., Op* oit., p« 6
^ Hoodrootf J* 0., "Proaerving Fruits by fraaslng* I Paaohas"*

Ga* Bxp* Sta* Bui* 163* 1930 • p* 37*
^ "Cold Storage Holdings" - U. S, D, A. Stat. Bui. 48 • 1934 - p. 6.
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TABLE Xmi

TOTAL tKPRlOEHATlD WAHEHOUSB SPACE AHD HtBfBES

OF OaKCHQffS, WITED STATES 1921-1933

(Ind«x Bm«, 1921 « 100. SpM« in thotuiaadt of
euble foot)

.(

Clacs of
Buslneaa 1921 1923 192B 1927 1929 1931 1988

Publlo Storaga
Conoaraa 842 869 416 462 517 529 540

194,166 203,985 24,256 27S»896 816,810 825,702 517,211
lada* of spaoa lOO 106 124.9 141.0 163.1 167.7 165,8

Comblnad Publie 4
PriTato Conooraa 220 218 212 219 209 209 175

89,743 46,312 57,034 57,275 60,312 68,868 64,717
Indox of Spaoo 100 116.5 148.8 144.1 151.7 148.0 162.8

Paokiog Satabllah-
msnta Doing Public Cold
Storage Buainest

Concerna 22 27 84 51 29 24 25
35,178 47,680 66,887 66,314 56,066 69,465 48,444

Index of Spaoa 100 135.4 161.5 188.5 159.3 197.4 123.5

Privata Cold Storage
Conoema 275 307 264 273 270 249 225

15,940 24,076 24,066 24,806 291,826 85,222 32,738
Index of Spaoa 100 161.0 150.9 156.6 182.7 220.9 205.3

Meat Paoking Eatab-
manta

443 488 897 878 375 845 884
258,648 261,448 246,166 245,554 266,264 251,599 263,829

Index of Space 100 101,1 95.2 94.9 102.9 97.8 98.1

Total U. S. Refrigerated Space

1302 1364 1323 1363 1400 1356 1299
®P*®* 543,672 585,404 626,667 667,846 728,594 740,848 711,941
Index of Conoema 100 108.9 101.6 104.6 107.5 104.1 99.7
Index of Spaoa 100 107,6 115.2 122.8 184.0 136.2 130.9

Souroai "Cold Stwage Holdlnga" - I, 8, D. A, Stat. 5 48- 1984 - P. 6
(Table 8)
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By States or Groups of Stateo About 29 par oant of tha

total rafrlgaratad spaoa in tha Unitad Stataa in 1929 aaa looatad In

tha Eait North Cantral Statas, ahioh inoludas Illinol8« Ilchlgan,

Indiana* and Ohio* About 22 par oant of tha apaoa ims in tha Waat

North cantral Stataa* ahioh inol\«laa Miaaouri* Kanaas* loma* North and

South Dakota* and HiBOonain (aaa Tabla IXXIP-)ew* )Tha laading atataa ara

Illinoia* Nav York* Uaaaaohuaatta* Naw Jaraay* Ohio* Eanaaa* and Miasoinri

(Figura 27).

Tha niBd!>ar of oonoama oparating rafrlgaratad aarahouaea haa

not tandad to Inoraaaa ainco 1926* whila rafrlgaratad apaoa tnoraaaad

about 15 par oant, Tha nnnbar of aoBoama inoraaaad from 1925 to 1929*

but hava ahoaad a daoidad daoraaaa ainoa 1929 (Tabla XXUV)*

TABUS Xmi-a

PBRCEHTAOB DISTRIBUTKW OF TOTAL REPRIOEHATBD

WAREHOUSE SPACE BY RBOKWS IE THE UNITED STATES* 19|9

R«gion Par C«xt

Saat North Central 29
Waat North Central 22
Middla Atlantlo 20
Paoifio Stataa 12
South Atlantlo 5
Nav England 4
Waat South Central 4
Mountain Stataa 2
Eaat South Central 2

Total 100

Souroai U* S* D* A* Stat* Bui* 83 • 1981 » (Data oaloulatad)
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State

UBUB mm

TOTAL HBFRIOERATED SPACE IK THE ITinTED STATES

(Ihoueanda of oubio feet)

Alabana
Alaska
Arisona

Arkansas

California
Colorado

Coxmeotlout

Delaware

Dist. of Columbia
Florida

Oeorgia
Idaho

Illinois
Indiana

Iowa

Kansas

Kentucky
Louisiana
Maine

Maryland
Uassaohuaetts
Michigan
Minnesota

lassissippi
Missouri

Montana

Hebraska
Bear Jersey
New York

North Carolina
North Dakota
Ohio

Oklahona

Oregon
Peimsyl'vania
Hhode Island

South Dakota

Tennessee

Texas

Utah

Virginia
Washington
West Virginia
Wisconsin
All other States

Total

Sourcet U.S.D.A. - Statistioal Bulletin SS, 48

1925 1929 1983

1.26S 1,396 1,676
679 1,031 1,109
492 «»ea 486

1,436 1,555 1,141
21,822 28,513 27,923
6,407 7,411 7,610
2,261 1,643 1,572

eese 685 900
2,582 2,625 2,095
786 2,017 2,147

2,802 3,883 4,745
509 1,436 1,426

142,379 130,163 119,505
16,687 18,246 17,952
23,705 25,850 58,800
42,141 44,510 43,242
5,029 5,620 4,899
2,256 2,514 2,152
1,388 1,214 1,580
4,385 5,748 5,354
23,872 23,395 21,362
8,412 16,063 14,222
21,757 30,618 24,920

— 143 74
35,819 57,077 34,807

271 299 381
23,866 21,473 21,848
13,643 22,271 26,589
75,412 90,825 85,582

714 554 550
— 874

23,437 51,985 29,422
8,954 7,448 7,964
5,717 9,617 10,278
25,107 32,480 34,223
1,553 1,567 1,730
3,699 4,139 4,605
6,048 5,825 5,464
14,735 15,695 17,909
1,597 1,637 3,480
13,739 17,603 17,690
20,749 49,528 50,628
3,206 4,947 4,024
14,404 15,862 16,653

925 1,444 330

626,667 728,594 711,941



TABIS XXXIV

CONCERNS - OPERATINa REFRIGERATED H&REHOOSBS 1925-1935

JOG

State 1925 1929 1933 1985

Alabama 4 7 6 8
Alaska 5 4 4 wo

Arisona 4 3 10
Arkansas 7 6 6 18
California 74 72 71 78
Colorado IT 21 16 14
Connecticut « 6 8 4
Delaware 8 5 6
Dist. of Columbia 4 4 8 2
Florida 10 14 12 19
Georgia 19 21 29 29
Idaho 12 IS 15 18
Illinois 66 79 71 40
Indiana 42 44 39 20
lova 58 36 86 18
Kansas 81 81 82 26
Eentueky 18 15 IS 11
Louisiana T 8 7 14
Maine 8 11 10 2
Maryland 21 17 IS 9
Massaohusetts 89 38 35 19
Michigan 88 40 33 20
Minnesota 2T 27 25 12
Mississippi — 6 3
Missouri 60 80 45 26
Montana 6 6 5 4
Nebraska 19 22 18 12
New Hampshire — 1
New Jersey 80 87 86 22
New Maxioo eeea mm 4
New York 160 198 180 189
North Carolina 8 10 10 11
North Dalflota •• s 1
Olio 92 87 75 84
CklahOMi 15 12 10 88
Oregon 29 32 29 39
Pennsylvania 108 96 92 50
Rhode Island 8 4 4 1
South Carolina ■M. •M 1
South Dakota 7 8 5 2
Tennessee 20 20 18 14
Texas 66 60 47 67
Utah 7 7 8 7
Vermont •• ■M* 1
Virginia 28 26 29 88
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TABLE XXnV - continued

CCNCEfiNS • OPEHATIIiG EEFRIOEiATED WAREHOUSES 1925-1956

state 192S 1929 1933 1955

Washington 66 120 111 141
West Virginia 17 17 14 10
Wisconsin 62 60 87 18
All other States U 14 7

Total 1,528 1,400 1,299 1,058

Souroat lAat for Jan** 1935, publishad by--Cod« Aizthorlty on Refrigerated
Werehouses* U.8«D.A. - Stet* 6ul« IS, 55, end 46.
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In Leadlnr. Cltlea, - In 1933» Chicago oaaily led all the cities in

JP^ft'igoratod apace with 106f411«2l6 cubic feet* or about oneoseTenth

of the apace* Hew York City oomea second with 51*160,857 cubic feetf

Kansas City, thirdj and St. Louie* fowth (see Table XXXV ). All of

these cities have a considerable amount of space at 10® p. and below .

Kind of Refrigerated Space

Total Ihiited States. •• The refrigerated apace in this country may be

classified according to the tei!q>erat\ure maintained. The recent trend

in refrigerated apace has been toward lower temperatures. These re

latively low temperatures (usually below 16® F,) make it possible to

store relatively perishable products with a rather definite degree of

safety* From 1925 to 19SS space at 10® p, and below increased approxi<*

mately 43 per cent* which was more than twiee the increase in space held

at any other tsnperatiire (Table XXXVII).

The {crivate cold storage houses nmintain lower teoqperatures than

any other iype of cold storage. Private cold storage space maintained

about 51*7 per cent of their spaee at 10® p. and below in 1981 - as com

pared to 18.1 per omt of the publie storage houses.

Space by States. - The New Bn^land States have a higher percentage of

their refrigerated space at freesing ten^eratures than any other group

of states (Table XXX7II). jSoro than half of the space in this group

of states is freeser spaee (below 32° F.). The ISest South Central

States reported the lewest percentage of freeser epaoe with only

IS per oent«

^ . A.- . ^ J
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TAHT.B in?

SETfilQIRATBD SPACEi LEADIIG CITIES,
ALL COLD STOSACES ASD UEAT-PACKUR}

BSIABLISBMEMTS - OCT. 1, 19SS

(0«* Ft. 8pae«)

Concerns 10*F A Belee ll*-29* F Tetal ̂
Balttaoro, Mi. is 659,966 276,424 4,946,636
Boston, Mass* 7 5,906,783 359,127 16,436,270
Buffalo, H. T* 18 2,179,491 686,987 9,801,265
Chioago, 111. 4S 17,036,244 28,662,553 106,411,216
Cineinnati, cado 14 765,294 387,120 6,195,176
CloTsland, (Mo 14 2,461,983 739,400 13,802,429
Dallas A Fort Ibrbh, Toxas 18 1,867,929 483,924 12,644.666
Doavor, Colo. 7 1,086,550 756,730 6,842,698
Dotrolt, MLob. 11 2,074,220 610,461 12,087,671
Orostt Bagr, Wis. 9 141,959 505,174 2,473.984
Kansas Ci-fy, Mo. A Esn. 11 4,554,186 2,699,934 36,696,206
Los Aagolos, Calif. 14 621,158 749,698 10,771,068
Marshfiold, Vis. 4 22,460 312,202
HUnaukM, Mis. 10 986,967 920,644 6,588,086
Idzmsapolis A St. Bsnl, Han. 14 2,661,767 1,623,569 17,121,090
Creator Bear Tork 01 11,638,426 4,334,668 51.160,867
CSatiia, Bob. 9 3,231,101 1,110,367 20,570,959
Fbila^lphia, Bsana. 81 8,113,624 1,485,505 13,689,217
Frovidenee, B. I. S 234,068 7,200 1,483,629
Portland, Ore. 9 1,078,308 597,234 4,967,047
Fittsbur^, PMma* 12 1,047,048 1,404,639 8,694,377
San Fraaeisoo, Calif. 10 1,240,624 702,902 6,792,167
St. Louis, Mo. A ni. 18 4,877,926 951,068 21,448,413
Syracuse, B. T. 8 790,984 62,444 2,792,931
Seattle, Wash. 16 1,471,265 1,212,611 6,817,122

Total 889 70,697,264 46,171.948 400,088,167

89ure«i TJ,S,P»A« Bui. 48 - p. 7 • ttbl* 18.

y Inoliid«« cpaee above 29 *F.
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fiSPRIGBBAIEl) SPACEi LSACIBG CITIES,
FUBUC COU) STOBAGES, OCT. 1. 19S8

Coeeenw
Spaoe e«

10*f 4 Belev
. Ft.

ll*-89* F Total Spaoe]

Buffalo, Bew York 8 1,578,562 336,622 4,299,911
Chloago, IlllBoi* 10 9,146,361 757,064 81,643,239
Ciaoixmati, Ohio 4 691,304 362,940 3,190,016
Dallas & Fort IliBrth, T«atae 7 966,406 26,856 3,283,222
Detroit, Iflohifea 7 1,866,864 243,604 8,172,968
Kaosas City, Ms., 4 Iha< 8 1,481,686 4,763,062
Los Aogeles, Calif. 6 607,634 646,987 6,940,046
IGLlmuikee, Blsooasin 8 650,609 600,000 2,143,790
Iflaneapolis & 8t. PmI, Ifijm. 6 1,160,773 363,352 3,208,467
Oreater, New York 89 10,617.737 8,488,113 40,166,884
Ihiladeiphia, BraoBa. 8 2,546,666 1,280,172 10,164,294
Portleod, OregMB 8 937,694 427,309 8,411,923
Pittsburgh, Psana. 6 1,029,474 1,865,699 6,008,234
St. Lotiis, Mo., 4 Ill« 8 3,027,800 197,661 9,673,921
Seattle, Washi^ton 8 1,277,996 666,027 4,594,349
Clerelead, Ohio 8 2,819,488 616,706 10,672,8U

Total 114 89,692,726 U,178.862 162,217,127

Sourovt 0.8.DJL, Stat. B«l. 48, 1984 • f, 8, lAbla 20.

IneluAit cpaM abvft 89*f
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TABLE xrmi

CHAKGE IH mTliaEBATSD SPACE HELD AT DIFFTOERT

IfflfiPSRATBRSS IN UNITED STATES • 1925*1988

Cuble Feet of Space Hald «,t T«aperatures ofi
Ye«r 10 F A 11 to 29 F 30 to 44 F 45 F A Total"

Below laoluatva Inoluslfa Aboira Spaoa

1926 68,721,782 89,414,488 462,012,898 36,519,187 626,667,750
1929 94,785,822 75,780,608 520,009,696 38,013,716 728,594,838
1933 98,314,447 71,488,106 602,468,828 89,720,888 711,941,769

Index of Spaoot
1925 100.0 lOO.O 100.0 100.0 100.0
1927 187.9 127.5 112.5 104.1 116.2
1933 148.0 120.2 108.7 108.7 113.6

Souroei n. S. D. A« Stat* Bule, IS, 88, end 48 * pages 6, 6, 6 roe*
tively

Base of Zadts t925 s 100

-i

V *-

♦ •*. - ■ t V'ftv
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minoisj Itaw York, l&Msachusett*, and Now Jersey reported

more space at 10® p, and below in 1929 than other states (Figiire 28 )•

In 19SS we find these same states leading in space held at 10° F«

and below*

TABLE XXX7III

PER CENT OF REERiaERATED SPACE HELD AT

FREEZISa AND AT HIOHEH TEMPERATURES - 1929

Region

New England
South Atlantic

West South Central
East South Centrad

East North Central
West North Central
Middle Atlantic States

Mountain States

Pacific States

Per Cent Freeseri/
Space

5S

15

13

21

29

SI
26

82

19

Per Cent Cooler
Space

47

86

87

79

71

79

74

68

81

Souroei U* S« D* A* Stat* Bui* 86 * 1981 (Percentages oalciilated)

i^oeser space represents space below 52° p*

Cold Storage Faoilities in Tennoesee and Surrounding States

Ccncems with Refrigerating Equipaiont for Ice and Storage* • In 1936 ap

proximately 133 concerns were engaged in operating ice and odd storage

houses in Tennessee (Table XLZ)* Most of these oonewns were located

in or near Mamphis, NashTille, Chattanooga, and Knoxvllle (Figure 29)*

Of course only a few of the iee plants and cold storage houses of T<Nia»

essee have sufficient refrigeration or insulation for freosing, but their

facilities might be improTod to a point sdiore they could be used for
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ZABLB XL

TOTAL fiSFRIGEfiATB) SPACEt ALL COLD STORAGES.

XECLUDDKI MBAT.PACXZW ESTABUSBHSITS. SEPOSTZSO TO TBI

BDSSAD OF AORICULTDHAL ECONOiaCS. OCT. 1.19M

Ooneems 20*7 * Below 11*«2»* f foial^
Alabaaa • 146.800 29,500 1.676,358
JklmMkm 4 984.881 125,157 1,109.538
Arisoaa 8 46.924 486.076
Arkansas 6 4.750 45.860 1*141.538
Callfomia n 2.568.9U 1.825,745 27,923.995
Colorado 16 1,243.878 796.446 7.610.061
COBBOOticut 8 224.225 55.160 1.572,046
Dslaoaro 6 79.800 468.888 900,560
District of Coliasbia 8 850.220 803,418 2,095,601
Florida IE 828.288 808.418 2,147*806
Ooorgia 29 729.546 185,220 476,514
Idaho 18 160.196 165,000 1,426.498
Illinois n 18.185.860 24,293.680 119.608,474
Indiana 89 1«407.162 1,395.289 17.952*059
loss 86 8.279.024 8,019.466 28,800*961

82 4.768.858 8.907,387 48,242.746
Kontueky 13 445*960 284,017 4,899,147
Louisiana 7 811.147 10,100 2*162,162
Mains 10 725.211 24,021 1*580.698
Iterylani 15 674.966 861,424 5,364.201
MassaohuSottS 85 7.056.896 702.252 21*862*295
mohigan 88 2.888.150 851.925 14.222.715
ItLnnssota 25 4.U8.669 2*419.697 24*920,228
Mississippi 8 16.130 15,698 74*168
Missouri 45 6*493.110 1,511.080 84,807*407
Montana 6 42.984 52.372 381,975
Isbraska 18 8.581.014 1,274.484 21.648.845
Rdw ̂ rsoy 36 4.891.484 8,845.948 26,589.086
Bow York 180 12.635.816 4,972,160 85.582.010
north Carolina 10 55,470 86,858 560,669
Horth Dakota 8 209.498 28,074 874,507
Ohio 76 4.281.315 1,764,752 29,422,188
Qklahoast 10 692.604 789,603 7.964.178
Oregon 29 1.685.297 1,188.088 10.278.284
Pennsylvania 92 4.940.668 8,928.941 84,223,841
IBiode Island 4 284.053 7,200 1.780*270
South Dakota 6 167.180 1,676.578 4.605.048
Tsnnsssoo 18 987.028 149.628 6.465.854
Toms 47 2.164.929 757.297 17.909.876
Dtah 8 482,682 1,078,808 8.480,868
Tirginia 29 891.570 869,910 17,690.810
Washington 111 2.682.652 4.308,760 60,628.651
Wast Yirginia 14 3,000 15,519 4.024.748
Wlseonsin 57 1,813.233 2,877.398 16,658.482
All Other 7 10,572 24.249 880.406

Total 1.299 98.814.447 71.458.106 7U.941.769
Source 1 D.S.DJL. Stat. Bui. 48.

1/ Totals iaoludss spaos at highor tan^raturss.
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freexing* Only 14 of thes* 188 oonoorni r«port«d oooBwroiftl eold

storage holdings, aooordlng to the mailing list of the Code Authority

in 1955 (Figure 80)*

TABLE XLI

LOCATION OF CONGERIES OPBRATINQ ICE HOUSES,

AND COLD STORAGE WAREHOUSES IN TENNESSEE 1955 V

Tosn

Alooa

Athens
BoliTsr

Broensrille
Eruceton

Centerville

Chattanooga
n

n

II

«

«

«

«

«

m

n

m

County

Blount
MoMinn

Hardeman

Hayvood
Carroll
Hiokman

auailton
It

H

N

m

«

«

If

n

m

ClarlcsTille
n

Montgoaiery
II

Cleveland
It

Bradley
ft

Clifton Wayne
Clinton Anderson

Columbia Maury
Crossville Cumberland
Bickson

N

Dickson
n

tyersburg Uyor
Erin Houston

Etowah MoMinn

Fayettevllle Idnooln
Greenville Greene

Harriman Hoane
Hartsville Trouadale
Henderson Cheater

Conupany

Blount Coun^ loe OoHpany
Tenn* Eleotrio Poeer Coonpany
Bear Ice Co., of Jaokson
Tenn* Pomr & Light Co.

Tenn. Serrice Corporation
Arrow Trans, ee Storage Company
Pure loe Company
Atlantis loo and Coal Coa^any
Amerioan Serrioe Company
Citisen's loe Compasay
Chattanooga loe Del. Company
Martin Broa. loe C<mpany
Old Hiokory loe Company
Gores loe Mfg. Compeny
Roasville loe Company
Volunteer loe Coti^Nmy
!>!anningoOrgain Supply Coiqpany
Radabough-Corbitt Cosqpany
Southern Cold Storage Cmspany
City loe & Coal Con^iany
Clifton loe & Coal Company, Ino.
Tennessee Eleotrio Power Company
Coliciibia loe Coal Company
loe Plant

loe Plant

Ice Plant

2 loe Factories

Etowah Coal & lee Cmapany
Tenn. Eleotrio Power Company
Greeneville lee Company
Enterprise loe & Coal Company

Osoar Foy & Son
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TABLE XLl (Continued)

LOCAIIOH OP COKCERNS OPERATINa ICE HOUSES,

AMD COLD STOHAOE WAREHOUSES IS TENNESSEE X956 ̂

Town

Mwnphie

ICL

life

Mu

ietom

Pleasant
eeebore

NashTllle

Msnsport
Obion

Old Hickory
Paris

N

Pikevllle

Pulaski

Rookwood

Seloer

SeTierrllle
ShelbyYille
South Pittsburgh
Sparta
Springfield

County

Shelby
a

«

m

m

Gibson
II

Haablia
a

Maury
Rutherford

Davidson

Cooks
Obion

Davidson

Henry
a

Bledsoe
Giles

Roane
MoKairy
Gevier
Bedford
]&rion

Ydxite

Robertson

Company

Porter loe At Coal Company
Old Hiokory lee As Coal Company
Raileays lee Conqsany
Allied Servioe, Ino.
Standard loe Company
Milan loe As Fuel Company
Yfllson loe As Fuel Company
Morristoen Prod. As loe Corp.
Hamblin County Ice Corp.
Mt. Pleaisant loe Company

Noel & CompKoy
Atlantio loe As Coal Co., Plant #1

a a a n a a ^
Roberson Bros. loe Ac Coal Coopany
Reynolds, J. 0. & Son
Old Hiokory loe As Coal Company
Polar loe Company
Old Hiokory loe Company
Home Ice Ac Coal Conpany
Meadors, Vaughn, Ac Hollaa
Hoiwa, John B.
Dixie Ise As Fruit Compaxiy
Cumberland lee Conpany
Vaster, J. F. Ac Sons
Hermitage loe Coapany
Nevpcrt loe Company
Obion loe Cospany
Old Hiokozy Coal As loe Company
Ey. Ac Tezm. Light As Poeer Cflopany
People's Coal Ac loo Company
Tenn. Eloo. Power Coipany
T. M. Booth Ac Son
City loe Delivery Company
Pulaski loe Ac Storage Company
Rookvood loe At Coal Company
Selmer loe Company
Sevierville loe Compeny

Lee loe Company
Gregory Coal Ac loe Conpany
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TABLE XLI (Contlnusd)

LOCATIOH OF CONCBfiNS OPEHATING ICE HOUSES,

AND COLD STOHAGE VfAREHOUSES IN TENNESSEE 1986

Town

Hezming
HohamnLld

Humboldt

Huntingdon
Jaokson

Jackson

Johnson City
Jonesboro

Kenton

Knoxrille
R

*

m

R

«

Lswrenoebvirg
Lenoir City

n «

Lewisbxirg
H

Lexington
Lynnville
Manchester

Martin

Moryrille
McEensie
Meo^his

Coimty

Lauderdale
Lewis
Gibson

Carroll

Madison

Washington
n

Obion

Knox
m

s

n

Lawrence

London
fl

l&ur shall
N

Henderson

Giles

Coffee
Weakly
Blount
Carrol

Shelby

m

m

N

N

N

R

R

R

R

R

R

Company

Hezming Ice & Coal Company
Hohenwald loe Company
Humboldt Storage Cmapaxiy
Huntingdon loe Company
Bears Ice & Coal Company, Plant

R R R R M ^ 11 ^
« R R R R ^ n ^

Jackson Ice & Coal Company
WsJJcer Coal A loe Company
M* T. lytle & Roy Cload
Kurton Ice Company
Atlantio lee A Coal Cmnpazzy
Knoxville lee & Coal Company
Western Avenue Coal Storage Cempany
B* T* Ice Company
Bast Tezm* Packing Conqaaziy
Morgan lee & Coal Company
North Star loe A fuel Company
Harlan lee Coapany
TbompsoA lea OompaBy
Isnn. Eleotrio Power Company
New lee A Coal Company
Sims lee Compazty
City loe A Coal Coopany
LyzzQTille Roller Mil?
Riddle Ice A Coal Coi^any
Ky-Tenn. Light A Power Company
Maryville lee A Coal Company
MoKensie loe Company
Conmeroial Cold Storage Company
Bannon loe A Storage Company
Bluff City Delivery Company
Blumenfield loe A Coal Company
Broadws^ Coal A loe Company
Consumer's Coal A loe Company
Davis Coal A loe Conpany
East End Ice A Coal Company
Hollywood loe A Coal Conpany
Eleotrie loe Company (2 Plants)
North Side loe Company
Kay loe A Coal Company
Memphis Cold Storage A Warshe. Co.



 

 

 

 

XABIB XLX - ocsxtixBMd

LOCAXIQS OF CCanSHBS QPBHATISa ICS HOOB18

AID COU> StOSACB WUHHOIBSS IH TSnOMW 19f 8 l/
mmm

Town Goimlir Ottogptoor

SvMtvstvr Boisroo Smetamtar loa & Ftaal Canpugr
fr«Bl«n aibtott Bvaratt Io« Oaaqpugr
fullahcni Coff«« TullahODtt Io« & Coal Cmgrnajr
Dnloa City Obioa HoAdiao Xaa Ca^pa^r

m a a Citisaa** loa Covaagr
WATwrly Vmsiivny
Wlneheeter Rpttaklia Cryatal loa CoDpaiagr
Voodbvrg Caimoa • • It

'■:* '

)
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TABUS XLII

NUIiIB£R..QE. COBCBBNS OPEB^INQ ICE HOUSES i COLD STORAQE
WAREHOUSES* ETC.* IH TEHNESS]^* 19SS J/

Andersoa

Bedford

Benton

Bledsoe
Blount

Bradley
Caojpbell
Cannon

Carroll

Carter

Cheatham

Chester

Claibome ^
Clay t
Cooke 1

Coffee 8
Crook ^
CuEoberland T
Davidson 16
Decatur

DeKalb %
Diokson 2
Dyer 2
Fayette 2/
Fentresa ^
FrankUn T
Gibson 4
Giles 4
Grainger 2^
Greene 1
Qrundy V
Hainbl^ 2

Hamilt(m
Ranoook

liardeman

nardin

Hasdcins

liaywood
Henderson
Henry
Hiekman

Houston

lUBiphreya
Jackson

Jefferson
Johnson
Knox

Lake

Lauderdale

Laarrenoe
Lewis
Lincoln
London

HoMinn

l5oKalry
Macon

Madison
Marion

Marshall

Maury
Maigs
Monroe

Montgcaaary
Moore

2

s/,,

Korgm
Obitm

Overton

Perry
Fiokett

Polk
Putnan

Bhea

Roane 2

Robertson 1
Rutherford 1
Scott ^
Sequatohie TU
Sevier T
Shelby
Smith
Stewart

Sullivan
Sumner

Tipton
Irousdele T
Uniooi ^
Union V
Van Buran ^
Warren 2/
Washington T
Wayne 1
Weakly 1
White 1
Williasison

Vfilstm

Total lU

y Souroet Telephone Direotorles# Code Authorl^ Idling List*
Speoial Queationnairs - Canpiled by Maok Tuoker* TVA*

y Hone Reported

r
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Pre««ii>e Stor»e» in fmamau—

FrMsiae atorag* faollltlM are a^ilable in Chattanooga,

laahnrille, Jfaaqphia, and to a linlted extent in Kooxrille. BashvUle

hae, by flar, aore apaee 10^ P« and below than any ef the other eitlea

(See Table XLIV).

The eitlea reporting freeaer apaee are relatively eleae to

one or aare large etraaiberry predneing oouatry. Rierefore, in frees-

ing, fruit growers eould peek the fruit in barrels before hauling it

in to the storage house, or they eould haul the fruit to toan before

paeking it.

TABLE 2LIII

KEPRIOERATED SPACE II TBUBSSEE -

SOMttlT BT CLASS OP B081IB8S, OOTOBUt 1, 19S1

8PAC1 (1000 CO, FT.)

10® P. A Per 11-29® Per 30-44® Per 45^. A Per
Class Business Conoems Below Cent P. Cent P. Cent Above Cent

Total Spaoe 19 957 18.1 78 1.4 4106 77.5 156 3.0
Meat Paeking Batabi 3 89 7.7 («) 0 925 79.8 144 12.5
Private C. 8. 6 108 51.7 5 2.7 91 45.6 (2) 0
Publio C. S. 7 760 80.9 20 .8 2856 78.2 12 0.3
CoDbined Publie A
Private 8 5 8.0 0 161 97.0 (2)

Sooreet Inventory of Paoilities for Coaaanieation, Storage
and Diatribtttion in Teanesaee • 0* L, Anderson -
Air. Ag. So. Bigp. Sta., 0. of T., P. Sfi7

In 1931, 19 eoneema reported refrigerated warehouse apaee in

Teanesaee « seven of these eoneems operated publie sold storage spaoe.



TABLE XLIY

BBFRIGERATEO SPACB IN TEHNSSSSE AT 10 F AND BBLGfN

City

Enoxrill*

Chattanooga

laahnrUlt

Company Raportiag Cu« Ft* spaaa

Atlantic loa and Coal Coiq>any
East Tannasaaa Paoklng Company

10«000
12«800

Arrow Transfer and Storage C<m^>ai^
Atlantic Ice 6uid Coal Company

42«400
11,300

Atlantic Ice and Coal Cos^aay
Nashville Cold Storage CsaQMUiy
Noel and Conqpany

28,072
165,662
474,000

Memphis Memphis Cold Storage Warehouse Go*
Memphis Packing Company

169,977
60,216

Information supplied hy tJ, S« D. A«, Bureau of Agr, Eooncmioe
1985 - in form of letter

k

125
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Cold Storag:< Holdlnf;;^ of g»o»en tnd Pr<a»rT»d fVuits

Ih« largest percentage of holdings in oold storage is reported

from the Eset North Central States, with isost of the fToien fruits being

held in the ISiddle Atlantio States (Table XLV and Figure 31)

The Paoifio Northeest begins plaoing her oold padk firuit in

storage in July • and usually has the padc ooa^leted before the last

of August (Table LVII). Too, during July the last North Central States,

the South Atlantic, and mountain states begin packing* As a general

rule, all packing is OTsr by tlM middle or last of September as indioated

by the decrease in tctal holdings*

The Masonad trend in holdings of frosen and preserved fruits

shovs the total holdixig to be lovest in May and June* This has been

Invariably true sinoe 1989 (Figure 32)*
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Stcnaairy

At low t«niporaturo» tho muzym aotiost and growth of miero*

organisnui aro rotardod, and if tha tanporature is low osough mj

ba antiraly inhibitad*

Tha fraasing of frtdta and wagatablas is {arlmarily dapaadaat upon

oold atoraga faoilitias, which aakaa tha location and oapaoity of raiVig*

aratad warehouaaa wary laportant la davoloping this typa of iaduatry»

Sinoa 1921 - rafrigaratad apaoa in tha IKiitad Stataa has in-

oraasad from 543,572, 892 oubio foat to 711,941,769 cubic fSat or about

31 par cant. Public oold atoraga apaoa incraaaad about 63*8 par cant

during thia tina, and privata cold atoraga apaca alightly ovar 100 par

oant. In 1933, tha laading atataa in rafrigaratad apaoa in order of i».

portanoa warat Illinoia, Haw York, Iowa, Waahingtoa, Eanaaa, Macouri,

and Pannayl-rania, In Illinois, Haw York, Iowa, Kansas, and Missouri,

probably most of tha apaoa is uaad for tha atoraga of meat, butter, eggs,

and poultry, while in Washizigton most of tha apaca la uaad for i^las* Tha

laading cities in rafrigaratad space are Chicago, Now York, Boston,

St« I^uis, Oaaha, Philadelphia, Cleveland, and Cincinnati,

Tha raoant trend in rafrigaratad space has bean an incraasa in

space at lower tamperaturas. From 1925 to 1933 rafrigaratad space held

at 10 p, and below, increased 43 par cent, sflaiah was more than twice as

great an incraasa as was seen in space at any of tha other tanqparaturaa.

Most of tha refrigerated space in tha TMitad States, however, is held at

temperatures from 30° to 44° F,



133

In TnmsaiM* oold storaga faoilltiaa aultabla for fraasing

and atoraga of fruit a ara availabla in (^ttanooga, Naahville, and Man*

phia, and only to a limitad axtant in Bnoxvilla*

Aa a ganeral rula moat of tha cold*paok fruit ia frosan and atorad

in July and Auguat, vith aoma baing atorad in Juna* Louiaiana, ilabaaa,

and Tanuaaaae plaoa moat of thair eold-paek fruit in atoraga in May and tha

aarly part of Juna*

.'I
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CHAPTER I?

COST OF FREEZlHg FRUIT

Introduotlon

WlMm « mm produot la to ba produoad probably tha first

and aost logioal atap to tate la a jrallainary look at aoata of pro-

duotlon and dlatributl<ai* Flrat aaiaog tha oleaants In ooat ooawa rwar

aatariala* Follcmlag raw aatariala aeaaa diraot aad indiraot aa^ansaa.

Tha diroot eacpanaaa inoluda tha ooat of labor auperintandaney* fual,

lights, aad rapaira* Tha indiraot ooQwziaoa inoliidoa auoh itoaa as taxaa,
laauraaeo, and doproeiation* Too, tha eoBtainara for tha produot maat

ba purohaaad and fillad.

Tha estiiBBtaa |lTan in this roport ara takon from -various

aouroas, b\it thay ooBqpora farorably in most roapaeta* Ifuoh of the in

formation proaaatad la this ohaptor is baaad on a a-tarambarry fraatiag
aaporlmant aoaduetad by the Toanaasaa Tallay Authori^ in 19S6* Thaaa

raaulta ara ooraparad with oosta in other oactiona of tha oountry.

In all of thaaa analyaaa tha ooot of fruit was not inoludad,

axoapt in wast Tanaaaaaa* Thaaa aatloataa have baan amda on tha basis

of what it would ooat growers to paok thair am fruit oooporativaly.

Tha llaawata of Coat

^ratiom* • To datamina tha ooat of fraasing, atorixi;, and distribut
ing tha oold paokad fruit, om nuat know jiha Ubor raquiramaata for amry
job in aaoh «q?oration, and tha waga rate. In frooaing tha orarhaad U

uaually lower whan tha fruit is frosan oooparatiTaly, as faraara oan do

wnah of -^lair om avqporviaing*
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Th« present methods of peeking fruite end Tsgetables faeye

beoome somewhat standairdlsed* Beturally* the growth of the indixstry it

dependent* to a considerable extent* iqpen the eoet of produoticm* Before

ax^ produot oan be naaufaotured profitably cost of production must be low

WRkough to ooqpetw with similar products or low enough to attract consumers*

The ̂ rations in packing consist of the. followingt Capping

the berries* washing* inspection of the fruit* grading* filling of the

containers* adding of sugsr* weii^ing of eontainsrs* sealing containers*

and labeliqg* Once the fruit has been paeksd in the containers (usually

barrels) it is transported to the nearest cold storage house for freesing*

While freesing the barrels should be inverted several times*

Zn some sections fruit is purchased already capped* This in

creases the growers* reveime slightly* and is less expensive for the packer*

Prominent strmrberry growers of Bast Tennessee has said ttet they can get

the strewberries capped on the farm for 25 cents per crate* The capping

of strawberries en the farm brings the problea of deterioration, and

its consequent effect on costs* Strawberries begin to deteriorate as soon

as th^ are picked whether th^y have been capped or not* However* oapped

berries deteriorate much faster than uncapped fruit* Prom <^inlcns of

fruit men* capped fruit should nob stand for more than 8 or 10 hours

^'ore it is packed* even in the shade* However* es^ped fruit could be

held at 36^* to 40^* for 24 to 86 hours as easy as fruit for 8 hmors

at roma toiperatures of 70 or 80 degrees fahrenheit* To get around part

of the deterioration prcbleoa* growers can place their fruit in the shade

*■' •ocn as it has been picked and capped* vdiere it should remain until it
is hauled to the p^trklng planfe*

When capped* strawberries are delivered to the packing plant
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th»y should b« iiuqpMt^d *• to 'varisty* sMiturity, and doterioratlaa*

If aoo6ptod« ths fruit should bo plaood in a eool rooa at 36^« to

if sueh a room is aTOilabls* Hoooimr* undor aost oonditions a

oool roSB vill aot bo availablo* Whon storod at room tonporature* tho

fruit should not bo alloirod to stand long oaough to start mold or loakiiig*

Labwr Costs* * Labor is ono of ths eosts in oold-paoking that is ocso*

paratiaoly iruriablo boeauso ths vorkors arast boeoras skillod boforo tfasy

oan bo BMSt offioiont* and, too, aagos -vary in difforoat looalitios* For

iastaaoo, in tho Bast South Contral Statos ths iragos in July for 1935,

1934, and 1986, for fans labor, -woro bolov ono dollar por day, eosqparod

vith aboufe too dollars in loo Sngland (TabloXLTIIl), fhsreforo, if fans

labor oas usod in oold«»paoking, -tho labor oosts vould bo muoh looor, as*

snaing tfao sobs rato of offioionoy, if paeking woro dono in ths South,

In eithor oaso, tho osqponso of sapping aoy bo oontrollod by paying ths

ooppors on a unit basis.

ZABISn.7IU

AlfSBdaE WAGE PAID TO HIRED FARM lABCR
July 1953, 1934, 1935
(por di^, without board)

Statos Group 1938 1934 1986

loo England |1,96 12.27 IS.SI
Middlo Atlaatio 1,78 1,96 2,01
East North Con-taral 1,81 1,48 1,62
Wost Horth Contral 1,27 1,41 1,66
South Atlantio ,79 ,97 l,oi
Bast South Contral ,78 ,86 ,91
Wost South Control ,87 j.oi 1,11
Mountains 1,61 1,78 1,96
Paoifio 1,79 2,23 2,37
Dhitod Statos |1,12 ""flTSo "|lUl

Sourooi Crops and Marks-ts • July 1988, p» 842
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Cost of Contaiaers* « There i« quite a ▼ariatieaa in the cost of eontaiaieni«

Usually the smaller the container the higher the coat per pound of product

packed* Fifty-gallon oak barrels can be purchased in bulk for $2*25 per

barrel, f*o«b« factory* Thirty-pound tin containere cost frm 20 to SO

dollars per hundred (in bulk) depending upon the type, and ehether or not

it is lacquered (enanel coated) or plain* Standard nunber 11 tin cans

(7-^ pounds ospaoity) cost 9 to 11 dollars per hundred in bulk, f*o*b*

factory*

Equipnent needed in Cold-raokiag* • Under easBtercial operation suoh

equipzzusnt as a fruit washer, grades, oonreyor tables, scales, and mis

cellaneous buckets, etc*, are needed* Howerer, crude tsethods of packing

require rery little and inejqtensiTe equipaent* The only equipsMSit es

sential in packing is a place to grade the fruit, some sort of a water

bath for washing, scales, and buckets* The entire peeking iterations

can be done with tubs, buckets, a grading table, scales, and a brix

dronster wfaers sirup is used in packing*

In ecld-paeking it is sssentlal that containers be thoroughly

clean said sterile before being filled with fruit* Barrels sh<»ild be

coated with wax, or paraffin, and tin containers should be lacquered be

fore they are used*

Cold Storage* • Very little infoiraatlon is available concerning the rates

of products held in freesing storage* In Tennessee rates ore about 15

oents per 100 pounds udisn packed in small contaiiwrs* (See Table JCLIX)*

These rates on barrels ore said to bs wariable depandlng

upon the quantity of fruit placed in storage, and the length of time it

is sjcpeoted to bs stored*
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CABUi xLn

FEEBZINa SICRAGE BATES IH TEEMBSSBB 1935(1)

Oottmedlty P>ekfce»
SiM

Lota

Fraaaar Sonrloa Handling
]^oalaad ReoalTad
Froaaa Qnfroien Storag<

Pmlta

(1)

Bbl«
a

450 Iba,
260 
Cartona of
100 Iba* or

laaa Cat

25/
15

10

75/
40

20

11.00
•50

»15

fiovraai Rataa obtalaad dlraotly fron diffarant eold Btcra.ga aara«
houaaa In Tannaaaaa*

Rataa quotad trm aarahouaaa in aarioua citlas raportad in

tha Murlaet aurtiy nada by tba Tannaaaaa Agrioultural Enparijaant Station aaa

ba aaan in Tabla L*

tABIi; L

SfORAGB BATES IH VAHI0I3S CITIES, 1926

Cliy Fraaier Sarrlea
g^aaaing Storaga

Cinoinnatif Ohio
ClaTaland« Ohio

Chloago« lllinola
Baltimcra* Maryland

N n

Philadalphia* Pa«
M «

Hav York* H* T*
a N M

Bbla. 460#

Bbla«
N

Oat.
a

a

Bblt«
a

50# tina
a a

Bbla*

50/
60^
26/
25/
20/
55/
50/
8/
7/
50/

Souroat Tannaaaaa Agrioiiltural Exparlaaaot Station Ikn^t Sunray - 1958*
(Inforaation nnpubliahad)*

Sot ao Tory auoh differanoa oan be aaan in tha atoraga rataa

^ ̂5ia diffarant oltiaa« nhioh is probably due to koan oompatitiona

If rataa are 60 aanta par 450 pound barrel par month*M>tha total

ooat of atoraga for six mtmUia would ba $3*00 or $0*0066 per pound of produot*
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Eltinfttad Coat of ffaailni; Fruit ''

B«tiinat«s for eold pmlr1ng» firora 'nuriou* soiirooSf •*• ftpprox*

Inatoly tho taaMi under eas$>artUt>le oondltlone* The operations* as has al»

ready heen mentioned* are eonfined to capping* crashing* grading* trans

ferring the fruit to oontainers* the addition of sugar* sealing oonhalners*

laheXing, transporting to oold storage* freesing* aaA storage* Only a

saall aiBount of information is available regarding the oosts of freesing#

therefore* the figures gifto in this report are not to be eonsldered as

final or complete in all respeots*

Cost of Preeaing Bsperimentally* • First let us look at ths eost of cold-

paokix^and storing strawberries and peaofaes experimentally* It must be

understood that it would naturally oost more to freese fruits ea^rimentally
than en a oonmereial basis* In an experiaental paek oonduoted by the Ten-

nessee Valley Authority in 1934 it cost 13*5 eeats per pouid to freese

and store strawberries for 9 nsmths* and 11.8 cents per pound to freese and

store peaohes for 7 months (Tables LZ and LII).

TABU LI

0061 CP FRBEZlHa STBAWSTOutub

EXFEHEJEBTALLY 17

Cost per Crate

Pull ripe Klondykm strawberries were used - 2-1 p*ok

Labor - A 26/ / hr*
Sugar - A 6/ / lb.-14 lbs* required
Contaiimr A 60/ - 60 lb* tub
Storage - A ̂ /Lb*/no* for 9 months baring

67 lbs* total weight paek 2*12
Transportation 20
lliiicellaneous exqpense (water* light* ete*) *10

Total Cost |'s*6i

Total weight product 42 pounds A |6«61 • per pound *183

TVA Freesing Project, 1984—Dhpublished

•40

•70
•60

12
26
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COST OF raiffiZIKa PEACHBS

kXPSRIMEHTALLY ~
Cost per buBbsl

Fixu ripe Belle pectobee used « t t 1 peek oede

Fruit - l-l/d bushel « |1 / hu* $1*25

Labor - peeliag O 28/ / hr«-requirixig 2^ hr*/ 1 person .66

Suear 15.76 lbs. 9 5// lb. «79

0«3tainer • 80 lb* tub • 80/ «80

Sterage 9 i//ib«/uo. for 7 aonths harin^
62 lbs. total veight for paok 1»82

tiaasportation ,26

Uisoellaneous esqpeaee (vater* light« eta*} .10
Total Cost |5*S3

Total Height finiit and syrup - 47.25 lbs# |6«88

Cost per pound 0.11S4

Cost of Cfl—ereial Freeiing. «■ Wiegand, of Oregon, in his cost analysis

of eold-paeking straaberries, estiaiates the total eost per pound at |6.68

-shea packed in one pound paper oartcms. (Table LIIl)* la his analysis,

eontainers, sugar, freesing and storage vere the largest itssM of expense*

Aooording to TTA estiiaates, it cost 3.78/ per pound to paok«

store straaberries for 6 months. This does not include the eost

of the fruit. AssusOng the fruit eaa be sold for 6.5 oents per pound
f.o.b. storage house, 2.71 cents per pound vould be the profit per pound
of product* This 2.71 oents per potmd is equiralent to |12 per 450 pound
barrel* lav, only 800 pounds out of eaoh 460 pound barrel is fruit*

Therefore, famers aould get 4 oents per pound for their straaberries,
or 11.44 per 86 pound orate of fruit (Table LIT)*
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SSTimTBD COST OF FHEBZINQ STRARBIRaiK H OHS-POUIID
FIBijR CMTOIIS

Itm

Lithogrftphtd o&rtoni par Z^/l
Diroot labor* bandliog* sortizig* filling*

onpping* ato*
SeoeiTing
Royalty on dradiog BqulpBwal
Light and powar
Wator

Sugar S C»00/ owt. dallTerad
FraoBing and atoraga 8 nontha
24/1 oasaa oorrugatad made up
Loeuiing in oars
Overha84

Total aoNtt 24 Iba*
d^raga eoat par pound

Cost per
24»pound

#0*68400

•15300

•00900

•00450

.00600

•00050
.30000

•22000

•09767
•01000

•10800
#1.5917
0.0663

Souraai Wlagaad. *Frosan-Paek Methad of Prasarring Barriaa"
Oragcm Agrieultizral Experimaiit Station Bulletin 278, p. 19

During tha 1935 atravbariry season the Tannassaa Valley

Authority oonduotad aona asperimantB to datamim the posdbilltles of

fraeaing stmsbarrias on a oamneroial basis in tbs Valley Area. Their

astisMitas. follcnring idMsa asqpariments indioata that it oosts about 3.78

aants par pound to paok. fraasa, and store tha fruit for 6 aorcths*

(Table LIV).

XABIS LIV

B5TI1B111D COST OF FHBEZZlia STRAIIBEBBRIES 01 A COMSRCIAL
BASIS

Item
(TVA SstliMitas)

Labor (Fruit SaoaiTSd Capped)
Con^iners (50 gal. oak barrel)
Sugar (160 lbs* ft 6/)
Drayag©
Praating and first aosth otorago
Storage (5 additional aontha)
Orarhaad
Brokerage fee • 4^ dlsoount ft 6-1/2//^

Total

Per Per Lb«
Barrel Prodwts

#1^71 #0.0048
2.25 •0050
7.50 •0166
•90 •0020
1,00 •0022
2*50 •0058
.50 .0011
• SO •00066

#16.66 #0.03786
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Mr* Craddook* of Humboldt, Touzmsboo* gav« tho follovisg

figuroa ai rough ostlmatM of vhat it cost to pack strashorrios in

barrola for freeting in hit oaxxmry (boo Tablo LY)«

XABLB L7

ESTHaiiS) COST OF COLD-PACKm IH WEST TEIHESSEE

Per Per
Barrel Pound

Fruit 914.40 *0320
Sugar 7.60 .0166
capping 3.00 .0066
Barrola 2.25 .0050
Labor 1.00 .0022

Total 128.11 0.062^

Souroat Ifr* Craddook of Humboldt, Tannesaea.

In tha final analyaia of oMta ona muat oonsidar the oost of

aquipBMnt. tha dapraoiation. and the rent of a building, inauranoa and

other axpanaaa.

A TVAC omxamry at WayxjesTilla. Worth Carolina, eraa studied

aa a poBsibla location for- fraesing blaokbarriaa and other aoall frulta.

This eannery had a aapaelty of about 6.000 standard Ho. 10 oaas per 15

hours, using 60 werkars. Tha -value of tlia building ai^ aquipiasBt aaa

astinatad at about |36.000. Huagerial labor aas assuinsd at about

128.66 per day. Seat light, eater, ato. oost approaciiaataly |2S.20 per

day. (See Tabla L7I).

Using standard oanniag aquipnant. as at Waynesrilla. Worth

Carolina, it will oost about par pomid to paok. freaza, and store

atrawbarrias for 6 nonths. (Sea fable LVI). At this oost fanss oould

make a return of about $1.43 par orate of berries, if the froaan fruit

oould be sold for aa anioh aa 6i||^ eanta par pound.



1^3

TAfiUB L?I

ESTIMTED COST OF COLD-PACHO FSUIf
AT WATHESYILLE, MORTH CAROLIM

Itom
P»r 15-hr«

Interest on Inrectaeixt |S6,000 • ̂ | 6«78
Depreciation ® 9,60
Water, lighta, fuel 25.20
Insurance, t^sras, etc. 1,00

Total Indirect Costs |S9t^6

Msaagerial labor 26.00
CooBaon labor (60 t i5fi/tir») 187.60

Total Labor Cost |iei2.60

Containers • using barrels 4 $2.26 202.60
Sugar 676.00
Transportation and cold storage 90.00
Freesing @ 75//4>arrel 67.60
Storage 6 aonths O 60// mo.A^l* 270.00

Total $1306.00
Grand Total ♦l557%0^c

Production 40,600 lbs. per
16 fare.
Cost per pound .0684

Sourcet TTA Areesing Project 1&54 (unpublished)

In suMsing up these costs on freesing stravberries, it seems

that the jK'uit can be paolosd, froscn, and stored for about 6 sK>nths for

about 3.75/ to 3.85/ per pound of product. In a pack of this viwd goo

pounds of fruit and 160 pounds of sugar is used per 60-gallon barrel.

Coet of Freesing Peaches. - Vo published infcrmstion was available on

the oost analysis of freesing peaohes. The only data available was the

time required for various operations in packing, the cost of sugar, the
cost of containers, and the cost of freesing and storage which had been

estimated Iqr the TVA (unpublished)|from these da|a a oost analysis was
■ade. According to these estimates, it oost 7.16/ per pound to pack,
freese, and store the peaohes for 6 months, assiasing the fruit to cost
#1.00 per bushel (Table LVII).



144

tmi vrn

ESTIMATED COaT OP PflSEZlKg PEACHES

It«n 6ott

P0aeb«t • 1 bu. (50 Ibt.) $1*000
Sugar •> 10 pounds mSOO
Corcfcalnsrs • (gal* tin) *700
Labor - A Z6fi/ar» *660
Transportation *100
Fraasing *100
Storaga (46 lbs* tsr 6 no*) *075
Obarhaad *100

TSf^l oast |i*226

Cost par pound *0716

(l) Souroai Sstlaatad from aatperinaiatal data oollaotad by TVA* 1086
(uapublishad)

...■•c -v. .1

In datarminlng the axaot eost of Araaslng aaary job asaat

be broken doom and analysed* Capping Is the first aajor eparatlon that

oust ba done before the fruit Is frosen* In the Paelflo Horthest strav*

barrlas ara usually eappad on the fbns bafora they are brought to the

paoklng plant* This enables the growers to got about 25 osuts oora par

orata for his fruit than Is possible with unoapped fruit* Gfrcwers do

not hare to furnish orates whan the fruit Is to ba frosan, whl^ Is a

sarlng of another 25 oants per orate*

Whan barrlas are eappad on tha fans deterioration Is aary
rapid* and the fruit should not ba left In this ooaditlon any longer than
Is absolute^ naaassary*

Aoeordlng to tha pinion of fruit growers strasfberrles oaa
ba aappad on tha fam for about 1 oant par q^art (24 oants par orata)*

Squlpnent naadad In oold paoklng should ooaslst of faollltlos

for washing* grading* and weighing tha fruit* and sealing the oontalnors*
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Aooordlng to pro-valllog Imbor vogoo in tho 8o\]th« atrMP*

borrios oan bo pookod« froson and ttorod 6 noxifcho for about 6^ eoato

par pound, with fruit at $1*40*$1«60 por 24 quart orato* By froosing

tho fruit, fanM oa-vo tfaa eoat of oratoo whloh is about 26 oooti aadh,

and oon narlcot nore of thio orap*

Tho eoat of paoking, froosing, and storago for 6 months

ran from S«06 oonts por pound to 3,87 ooats por poind*

Tho largost itomaof oost in thia proooaa aro sugar, oon^

tainors, storage, and labor*
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CBAPfSR 7

THE MARKETING OF FROZEM FRUIT

Introduction

Very littla infomation has basn publishsd on tha phasss

of Buurketinc frosan fruit sueh as sMthods* agsnoias* and oarkots* Puib«

licatlons on ths sub^t daal prlnarily with packaging^ hsndling* sad

transporting ths product to ths eansw>srs« rotailsrs, or aholesalsrs»

This chapter deals with suoh phases of swrketlng as methods and agenoles

engaged In distributing the product» aarloiting^ eosts, ths eonsuming

Bwrkets, the types of oontainers used In marketing, the trarietles of

fruit eommeoly peeked, the oaoiiaon peeks found on the market, users of

froien fruit, and ths prioes paid on wsrloue markets#

This information la based primarily on a market surrey made

by the Tennessee Agricultural Euqperimeat S^tlon In 1935, and rarlous

issues of the Hestem Canner and Paoker# Too, muoh of this infonaatlon

was obtained from well informed persons by means of letters, qusetion-

nalres, and personal eontacts#

Marketing Agenoles

At the j^sent time nearly all oold-paek fruits which entM>

the channels of trade are sold by brokers and Jobbers at the central

market# In only a few inetsnees hare frosen^food oonoems made sales

through their salesmsn* It is probably too eiqpensire for iiuliridual

to hire salesmen on a salary basis, sinoe the busixmss of the

average paoker is not large enough to warrant suoh a policy# Bowerer,

some highly specialised oonoems, like deneral Foods Corporation,of

■ew York City, find it eeoncsdoal to sell frosen food throu^ their
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•ales orguiicatlon*

lu aavaral lnstazio«a« prooasaora* auoh aa preaarra and jaai

aaaufaeturara* paok thair ova fruit ixuttaad of Ijuylsg it* Thara nay ba

aoTaral advajata^a to thla nathod of obtaizilziic a fruit aupply^ dapaod*

lag eoadltioaa andar idiioh a giaao. aonoara oparataa* In tha flrat

plaoa* tha praaaraar Might ba nora oartain of getting fruit that haa

baan properly paoload and froaani aaoond* ha aaaaa tha brokar'a faa and

arhataaar profit would haaa baan aada at a priaata packing plant | thlrd«

ha haa lass risk of an inoraasad ooat due to fluotmtion in raarlcst prioa

of frosan fruit* Probably tha prinoipal disadrantaga of this msthod

in tha axoassiTS eoat of labor and aquipnaat naadad in tha oi

fruit unless a aary large quantity is paokad*

Often prooassora make ooostraots diraotly wltii oonaama

(oold-paakaro) to fraasa a oartain qjiantity of fruit for tham* Suah an

arrangaaant is aaoBaalaal to the prooessor to tha extant of aliminating

tl» rarioua niddlanwu Hoaavar* if the prioa of frosan fruit should

happen to go down during the winter, suah prooassora might meat strong

asnqpatition from those atoo purohasa thair svq>ply of frosan fruit at

aurrant market prloas*

Svnatlmaa frosan fruit is sold by jobber# and brokara to

wholesalara, who in turn tail tha fruit to ratailara, or diraob to

hotola, roatauranta, bakeries, oluba, and ships* In only a faw in«*

atanoas has tha handling of frosan fruit baan through ratailara. How*

awar, tha retailing of fTosan foods haa groan wary rapidly during tha
past three or four yeara wfaioh la noticed in tha Inoraaaad ntsriDar of
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in

Oftll oontoizMr* being peeked* The prlaoipal obat&olVreteiling

frozen food is the laok of adeqiiate refrigerated fMilitiea 1^ the

retailere for handling thia oanmodity* "General Poods and se-veral

other oanoernSf hoverer* have started retailing these frozen foods

in sereral of the large lastem oities and faa-ve been rather suooessful*

During the early part of 19S6 this oosqpaay opened an offioe at KaaxTille,

Tennessee, to supply frozen food to the restaurants, hotels, olubs, and

indiTi duals of this eity*

The ohannsls of narketing frozen fimit are shoen in figure

ss,

Sobs Costs of Marketing Frozen Pood

The iteas of oost in the narketing of frozen fruit vary

with the aethods of narketing* Generally, the costs are oonfimd to

handling, storage, freight, (including refrigeration during transit),

and broker's fee* TShere processors, suoh as iee oreaa aanufhoturers, ete*,

paok their own fruit there is, of course, no broker's fee* If the frozen

produet is sold through retail stores there are advertising and distri

bution sjqpsnses unlmona to other methods of antrkiting*

Aooording to the Mzrket Survey made by the Ihiivrersity of

Tennessee, the broker'a fee is usually 4 percent of the selling prioe
of the produet*

The freight rate in refrigerated ears is fl.OS for 100 pounds
from Seattle, Washington to Chioago and other Uidwestem azd Eastern oities

(Table LVIII)*
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-^WHOLESALER

FRUIT GROWER

PACKER

BROKER

PROCESSOR

RETAILER

JOBBER

CONSUMER

SOURCE: l^arket Survey, Tenn. Agr. Exp. Sta, 1935 (unputlished)

,FIG.3>- CHANNELS OF MARKETING FROZEN FRUIT
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Another eost that might be ooneidored a marketing oost ie

the etorage of the product after it hae been froeen* Cold etorage

eoete about 16 oente per 100 pounds per month in mall oontainere

60 to 76 eente per month vhen in barrels* Tennessee has only a Tsry

slight adfantage orer the northeest in standard refrigerated freight

eharges* In fact* the Northwest has a slightly m<nre favorable rate

to suoh cities as Boston and Bsw York* and in some oases to Phila

delphia and Baltimore ( Table L7III)* loeever* oompetitim of re

frigerated trucks might result in these rates being lowered from

Tmnessee shipping points* At present the volume of eold-paok fruits

ie instiffioient for the development of suoh oompetition*

Major Consuming Markets

Cities Using Frosen Fruits. - Froaen fruit is used primarily by pre

serve and iee oream manufacturers* and 1:^ bakers* It is used to a

less extent by restaurants* hotels* clubs* ships* soda fountains* ant

individuals*

As a general rule* the largest markets for frosen fruit are

in the large cities* Hew Tork ie by far the largest city in the eon-

suB^tion of frosen etrairt>erries* Philadelphia comes second* with

Chicago* a good third in the use of this partioular easBodlty*

According to ihe Western Caimer and Packer. the largest

markets for western oold-paok fruits arei Seattle* Salem* Los Angeles*

St* Louis* Minneapolis* Louisville* Cincinnati* Philadelphia* Hnr York*

Portland* San francisoo, Denver* Kansas City* St* Paul* Milwaukee*

Cleveland* Pittsburgh* Bosten* and Chicago*

(1) Western Canner and Packer - Statistical Ho*, Ifatrch 1935, p* 183.
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Yarleti«» of FroK«n Str«irberrl»» Conaicaed by Cltle8» - Th« rarletlea of

straaberrios frot«n« ia ordor of ttMir iapcn-tanco, are Marshall, Missionary,

Klondyks, Blakemore, Premier, and Gibson (figures 35 and 86}a At the

present time the Marshall strawberry is an unoffioial standard for oold*

paok strawberries* It has been seleoted for this standard beoause it is

j^obably the easiest wariety of sti^wberries to freexe, and at the same

time idle berry has good oulinary qualities*

Praotioally all of the oold peeked Marshall strawberries oome

from Oregon and Tfashington* fhe frosen Elondyke oone mostly from Louisiana

and Tennessee, aind the Missionary from Virginia, Maiyland, and some from

Vorth Carolina* The froxm Blakemore, berries o<»De firoa Borth Carolina^

Virginia, and Maryland (figures 37, 38, 89 and 40}*
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IfarlwtB for oth>r fro—n Fruit* - On tht pr«o«diac pac»« tho soxiro#

and dittril>\itioa of strWborrios hM boon shoim. Although^ tht lairgatt

quantitgr of fruit frozen is stmberrieSf othsr fruits are of oozisider*

able laportanoe* Raepberries* blaokberries, blueberries, and other

fruits are rery important products in the frosen food business* Most

of the raspberries are oonsumed in lew Twk City, Cle-veland, Chieago,

and Boston (figure 41)* Uost of the blaolcberries are oonsxaesd in Kew

York, Pittsburgh, and Ciaolnnnti (figure 42)# and Philadelphia,

learly all of the oold«paeked blueberries are oonsumed in

lev York, Boston, Detroit, and Chicago* An interesting point in this

oonneetion is that praotioally all of the frosen bluebezrles oonsumed

in this country are iaported (see figinre 48)*

JuBber ̂  nsaeroial ConstBaers hy Cities* - The ooneeme using frosen fruit,

as shown by the narkst surrey are oomparatirely few In noaber* Chicago

reporting more oonoerns than any other eity, had only 17 ooneeme report

ing* The total number of oonoems in the Eastern part of the United

States, reported as using frosen fruit, is 141 compared to 180 oonoerns

that are using or handling the product in 1936 (Table LIX).

Types of Containers Used

In most foods heat transfer diuring freesiztg and thswing taJkms

plaoe ohlefly by eonduotion rather than by oonrlotion* Thus, the shape

of the container, the thiokness of the oontaiasr walls, and the conductivity

aY these walls are iiqp^rtant in the rate of temperature changesaOther factors

be ing equal, the container having the greater surface exposed per unit

volume is the more desirable, so far as the rate of oooling is conoemsd*

For containers of the same material and shape, heat trazisfer is slower in
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fiSlB UX

HOMBBH OF COHCBBHS II 8FBCIF1ED CITIES

U8II0 OR BAIDLINO FROZBI FRUIT — 19S8

CooMm* Using
Frotsn Fruit

Total Concema
Handliag and Using

Cinoinnati, Ohio 9 11
CleTsland, Ohio 7 11
Ox*Tille, (Riio 1 1
Wooster, Ohio 1 1
Detroit, Miohigan 7 9
Chicago, Illinois 17 21
Indiaxiapolis, Indiana 5 6
St* Louis, Uissouri 5 9
Louisville, Kentuclty 3 8
Nashville, Tennessee 2 4
Enoxville, Tennessee 2 8

Pittsbiirgh, Pezinsylvania 6 14
Philadelphia, Pennsylvania 8 11
Boston, ISassaohusetta 6 13
'Cambridge, liassaohusette 3 8
Ualden, Ifassachusetts 1 1
Everett, Massaohusetts 1 1
Somerville, Uassaohusette 2 2

Newark, New Jersey 1 1
New York, New York 13 28
Bronx, Now York 1 1
Long Island, New York Z 2

Buffalo, New York 8 4
Brooklyn, New York 9 9

Fredonia, How York 1 1
Soheneota^, New York 1 1
Sodus, New York 1 1
Roohester, New York 4 6
Brookport, New York v. 1 1

Baltimore, Maryland 12 17
Crisfield, Maryland 1 1
Sheltyville, Delaware 1 1
Norfolk, Virginia 1 1
Norfolk & Wilmington, North Carolina 1 1

Total 141 180

Sourosi Uarkst Israstigation eonduotsd tha IhiiTsrsitgr of Tsnaassas,
1935* (Unpubli shed)
Inoludss Brokers, Jobbers, Wholesalers, Cold Storage Houses, etc.
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larger than la nallar oonbaizwrs* la th« frMgiag of fmlt la Imrrols

the t«q>erature of the product la the eenter of the barrel aagr rinala

abore 40^* for orer 36 honre ualeee eubjeeted to rery lov t«qperaturee*

Seeetlwe loeeee trm fenMotatioa eeeiur aa a reeuXt of thle high taa*

peraturo la the emter of the barrel* J/

Cagaratlte idfiatage of Certain Typee

Ae a geaeral role* the larger oaera of f^osea fruit prefer

barrel!* The auall ueen prefer 80* 16* aod 10 pooad tla ooatalaers*

Barrele are aet oaly rery eoweeaiaBt to haadle aad store but do aot re*

quire aueh space la storage* Beeerer* they do aot allow rery fast heat

traasfer aad* therefore* are objeotloaal for freeslag unless teaperatures

of 0^* to alaas lO^^F. are used*

Tla eoatalners hare sereral adraatages la freeslagt first*

they allow rery rapid heat transferi seeond* they are light and easy to

haadlet third* they are relatlrely Ineaqpeaslre*

Olass ooatalaers for Indlrldual eoasasptlfm hare the adraatage

of leariag the preduet risible to the emuRSMr* leeerer* glass is rela*

tlrely expeasire* beary la weight* hard to label* aad easily brolnm

-idMB sabjeeted to serere shseka or sadden ehaages ia tsa^rature.

For Indlridaal eeaewptloa piqier eartoas and paper caps* ranging

ia eapaolty frosi l/d pound to peuads are generally used. These paper

eoatalners hare the sdreaxtsge of being lasaveBsire* rery light ia weight*

Sad easy to label aad handle*

J/ Joslya* M* A* "Preserratioa of Fruits aad Tegetahles by Freeslag
Storage"* Calif* Agr* B^qp* Sta* 820, 1980* p* 6*
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Th9 Tread In Slse of Containers* • The trend in sise of oontaioer has

been toward the smaller sise in the oaee of soom IVulte* For instance*

in the northwest* the number of barrels of blackberries decreased froa

1926 to 1933 iihile the nunber of 80«pound tine increased* A similar

situation occurred with logaaiberrieB* Meet fruits packed* howewer*

bawe not varied auoh in the type of oontaiasr sinee 1926* The nmber

ef small oontainers used in packing strawberries iasreaeed markedly until

1929 and 1930* but declined after 1980 (see Table UCIl)*

Probably meet of the Aruit peeked in snail oontainers (1 to

5 pound) is froxen east of the Uississippi Siver* This is partioularly

trtM for cities that have begun to retail the frosen prodxwt*

Prices Seeeived for Frosen Fruit

ffholesale Prices by kinds of Fruit* • Ordinarily the prices received for

frosen strawberries have not been less than 6^ cents per pound* From

1927 through 1931 the priees reoeived in the Korthwsst* ranged fron 8 to

lOi^ oents per poiaid for berries paoked with 8 parts fruit and 1 part

sugar* Cultivated blackberries ranged fron 6 to 7 cents per pound* and

red raspberries from 7 to 11^ cents per pound (Table UIV).

Priees received far frosen fruit dropped considerably during

1932 and remained fairly low until 1986* Ihiring this time strawberries
*

dropped as low as 4^ cents per pound* Blackberries went down to 5^ oents

per pouztdi most other fruits saw similar drops in prioe during that period

(Table LXV)*



1926
1927
X928
1929
19S0
1931
1932
1933

170

mm im

FAC17IC MOmnOST 7S0ZEH PACK

1926-35, B7 miD OT FRUIT AMD SIZ£ OF COMTAIHEES

X MUUBES OF 30 OAL. BASHELB

K«d

R»ip»
Logan
Barry

B.
Haap.

Blaok"

barry

R S F

Char- Ooosa-
rias barriaa

Cur-

ranta Prunaa

1926 85902 4552 564 8808 —<Paa 297 —-

1927 10699 2175 mmm 1788 626 60 250

1928 38146 2092 1197 7250 273 108 515 MM.

1929 17017 3144 1107 6484 •MM. 102 386 MM

1930 80111 264 1468 6142 956 27 775 115
1931 25385 1751 1646 4169 889 10 725 139
1932 9881 862 948 4092 G78 15 813 MM

1933 22826 1068 2026 3846 648 1021 60

IX mmm or so oiu babbbls

85

126
78

56

623
41

21
35

61
78

28

124

41

29

150
8

19

590

23
6

6

32

10

1

111
140
267

72

14

44 190

III HOIBSR OF 80 POUMD TIM CAMS

1926 •M» MM MM

1927 10903 210 10164
1928 10937 8641 7626

1929 6922 4042 1883

1930 20859 5613 13954
1931 21096 13658 3566

1932 7231 6516 1186
1933 10460 12056 3497

3508

8517

8984

9061

10227

MM MM MMM 100
3754 .MM MMM

4042 50 2928

22499 1395 144 5193
9186 687 20 688

22575 600 44 470

14171 1117 28 575

No—liar. 1935, p. 161



� 

171

UBIfi tXll (CONTXHOEO)

PiCIFIG HOBXBtrBST FIIOZEN PACK

1926.85, BT KIHD OF FRUIT AIID 8IZB OP OONTAIIiBRS

I? BDllBEa (IF 15 LS,

Sttd Logan B* Black*
Rasp* Bsnry Rasp* berry

1986 mmrnm mmmt, mmmm www

1927
1928 220 75 200 200

1929 628 432 45 508

1980 1854 274 98 487
1981 1078 560 204 402
1932 1571 824 200 764

1938 1174 100 IQO 100

PruiMi

26 25 800

1646

1825
824

148

1730

700

12

100

1174

550

190

imeSB OF 10 P0U8D CAH8

1928 8850 846
1929 700 8

1930 8094 18
1931 646 64
1982 616

1988 1100 mmm

ae
206

112 856

52

86

2806

858

52

885

72

12515
SO

896

100

466

n KUUBEJI OF SO* 10 CAHS

1981

1982

1988

1826

86

504 660 809

150
480

TII HUIBEI OP 6 OAL. CAHi

1926 884 809 828 1488
1927 4878 818 2196 2382
1928 2884 1574 540 2358

1929 1297 1998 10 1081
1980 1252 2866 MM 2689
1981 1890 1492 25 1608
1982 800 650 ... 118
1988 719 MM MM

48

820 87 680
90 8420 2122
20 1818 816

4 2580 692
MM 708 800
MM 1019 600
<*M. 559 .M>
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ZABLB UIl (CONTIHDED)

PACIFIC HORfSBST FHOZEB PACK

1926-33, BT KIHD OP PKtllf AHD SIZE OP COHTAIHEHS

nil BDHBSR OP t OAU CABB

Bad Logan B. BUcdc- Ckjosa- R 8 P Rhu-
Raap, Barry Rxp. berry berry Charrloa barb Prunaa

1929 125

1930 700
1931 724 600
1932 702 200
1933 1108 mmm

200

76

352
552

60

328
1000

88

100

100

352
400

200

91

852
700

600

IX mOffiSR OP 1 OAL. CABS

1929 236 51 24 106 S3
1930 498 300 100 •M 498
1931 600 500 — 804 1000
1932 1000 200 mmm mmm

1933 700 •MM. mmm mmm

81

100
644
600

X HUMBER OP 1 POCnO CARfOSS

1929 84208 24892 696 16376
1930 182498 696 8804 1320 167 59019 120
1931 141643 7992 2978 120 1836 120 120
1932 51044 22200 1064 1332 72 «*«*«• aa«»«i

1933 32672 192 — 60 120 50

• k

t - -iL.' ̂
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ZABIE LXIV

AVERAGE OPENING PRICES ON TBE NORTHHEST PROZBH
PACE FRUITS

6G-f;al. barrali (2x1 paok>l_/
im ^ ^ ^9 ̂  im 16S1

StravbarrlM *106 *0928 .085 10 *08
Cuthbert red rasp*
berriee ,095 .116 ,105 U ,07

Marlboro rod rasp*
berries *. •«, «• •• «.

Logaaborrios ,07 ,076 ,08 9 ,07
CultlTatod Blaolc-
berrlos ,07 .07 ,07 *068 *06

Bod oiirrants,
urunreetonod ** ** \

Rod sour ohorrios ** •• ,07

Souroot Western Cannor and Paoker. Ifaroh 1986, p. 179-60.

Prioos by typo of ConsuBor and by Mar tots. - Ihoro are soms slight

in. the prioo paid for frosen strawborrios by the rarious

oonsuoors, and on ̂  different aarkots. For instaaoo, ioo oream

aaaufaoturors so«a to p^ sliglitly higher prioos for flruit than pro*

sorfo aaaufaoturors. Hosrofor, in aaay eases the price is the sasw.

This variation aay bo duo to the faot tl*t the preserve aaaufacturer

b^ys larger aaounts of frosen fruit than the ioo oroaa Mnufacturor

(see Table UVI) for prioos).

The prioos paid in the rarious cities for frosen straaborries

in 1936 ranged ax^horo froa 7 to lOj oents p« pouxd deli-verod. The

wiation in prices in the different oities aay ha^ been due to varia

tions in freight cost, (Table LXVI),

2 X 1 or 8 11, etc. aeans 2 parts
5 •ugw# or 8 parts fruits to 1 part of sugar,etc. H/S sMMns no sugar vas used.



TABLE U7

17!

omzva PRICES of irOR7H)7IST
FROZBE PACK-FRUITS BT SIZE OP COHTAINBRS

ABD BT PACK, 198Z-19S4 1/

I98E
60 Q«l. Barrels

szi m

50 &

30 lbs.

Tins

3X1

15 lbs. 10 Lb.

Tin Tins
5X1 SXl

Strawberries .048 •046 .046 .065 •065 .066
Cuthbert Raspberries •08 .085 •065 .065 .076 .078
Marboro Raspberries .04 •• rnmm —

Loganberries .048 •046 •04^ .0525 .0675 .0626

Cultirated Blackberries •038 •0375 •04 .0475 .C6^ .0575

Red Currants Unsteismed .06 •• «s«» •06 .06

Red Sour Cherries •06 .05 mm .06 .0675 .07
Black Raspberries .08 •06 •06 .06 .0675 .07

1933

Stra^erries .OSS .0626
Cuthbert Raspberries .08 .0776
Marboro Raspberries .07 —
Loganberries .08 .06
Cultlrated Blaoliberries .03 .048
Red Currants UnstesBDed .055 —

Red Sour Cherries .068 .066
Black Raspberries .07 .065

1934

•08

.07-^
.0925 •10 •1025
,0875 .095 .0976

neee

,06

mm mm

,0525 .06 •0626
mm mm mm

oeh mm mm

075 .0826 .085

Strawberries •065 •068 •00^
•oel

.076 .08

Cuthbert Raspberries •07 •065 .075 *08

Marboro Raspberries •066 .06 •• .07 .075

Loganberries •05 •06 •M. .0575 .065

Cultivated Blackberries •04 .045 •• .055 .06

Red Currants ThtstesBiied .06 •• M.

Red Sour Cherries .055 mm — mm

Black Raspberries •065 •0625 — .075 .08

Western Conner and Packer, Mareh 1936 - Page 179-160.
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TABis unn

FIIGBS PAID FT PROCESSORS FOR FROZBH STBARBERRIES
la SPECIFIED CITIES, 1985

liuxufaoturers of

City Preserros

(oonta per
loe Cream

^Cents per
Syrup
Tconti"

Pies

(Conts per (C<
lb») por lb»)

7-1/8-10*
11*

8-3/4-»*
6i**

T**

Cioelniuiti

Clovolaad
Dotrolt

Chieago
Indiaoapolit
St* Louis

LouisTills

MishTills

laoanrllls

Albany A Sobsnaetady
Pittsburgh

RoohMtar

Buffalo
Uoxitraal
Dtioa, 1* T«
Bostoai

Vsar York

Syraousa

lb.)

7-8-9*

8^9 /

8-8^*
9*

7-1/3*
8-1/2*

7*

7*

6-3/4 /

9^10j*
si-io*

8^*
8*

7*

8*

8*

9-10*

7^

lbs.)

7-9*

10-11*
(84-13^)

9*

>*

8-9*

6i**
8*

7*
8^

9j-10^

9-10*

7-3/4*
8-3/4 /

16

8^-10*
8*

9-10*

9-12*

11^

7-3/4*
9^10*

7*
12*

8-9*

* Prio* dsliTsrad as 8* a euts.Ab. daliyarad
/ " f.o.b. shipping point
•a par orata
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Prloes by Typ« of Container. - A« nould bo expeotod tho prioe of Btr«»»

borrloo in small oontainors is almost iirrerlably higher than in the larger

oontainers« Generally, the prioe of frosen stra^erries during the 19S5

season, in 50-pound barrels was 8^ to 9 cents per pound deliveredj in

SO-pound tins this prioe was 9j^ to loj^ seats per pound, delitreredi in

15 pound tins the prioe was 10| cents to lSt|- oents, delivered (see Table

LX7II).

Retail Prioes, - The retail prioe of ix-osju iood has generally bean high.

However, small restaurants, hotels, and other establishsients oan purchase

frosen fruit in relatively small quantities at reasonable prioes. The

retcdl prioe suggested by Birdseye Frosted Foods Corporation are eaooeedingly

high oompared to the price of John Sexton, iribolesaler of Chioago (Tables

LXVIII and LZIX),

iffith a selling prioe of 20 to 25 oents per pound oonsumers are

not going to eat frosm over canned or otherwise preserved food, John

Sexton, wholesaler of Chioago, presented a reasonable prioe of 1S|^ cents

per pound for straeberries, 10^ oents for oherries, 14 oents for blue

berries and 19^ cents for red raspberries (Table UCVIII).



 
 

� 

TABLE Lmi

AVERAGE PRICES OF FROZEE STRAIBERRIES

IH VARIOUS MARKETS BY TYPES OP (XMIIAIIERS. 1988

I7y

50-Gal. 80-Pound 15-Po\akl
Ci'ty Barrols Tins Tias

Coats For Pouad

Baltiaora, Ml* 8,1« * 10.6 0 11 0
Bo»t«a Araa

Maldaa 9 •
aVBPSvw 9 *

SoBwrrllla 9.86 ♦
Boston, Hms« 8.T • 9.60 11.5 0
Buffalo, I. T. 10 0
Broax, H. T. 8.8 1-
Loag Islaiad, I. T* 8.0 ♦
Brooklyn, V. T. 8.6 0
ntm York, N. Y. 9.8 • 11.6 0 18.8 0
Albany, M, Y« 12.5 0
8ootia, I. Y. 11 ♦
Sohsnootadgr, 1. T. 8.6 ♦
Utloa, W. Y. 16 ♦
Syraouso, V. Y. 10.5 ♦ 10.6 o
Boohostor, I* Y. 11.8 ♦
Fhlla4olphia, fik. 9.88 ♦ 10.6 o
Pittakui^, Fa, 9.6 10.5 0 11.6 0

• • Trio* D»llT«r«4

♦ Frloe F. 0. B. Shipping .X r

Souro«i MKrfcst Sianrvp * Tmm. Agr. Egp. Sta. 19SS.

ffotat lOMia asMMkllagly higli prioat mn pai4 mril
V are uaaalXy parelaasod.
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TABLE LXVIII

SPOT PRICES OF CEETAIN EH02M FRUITS F.O.B. KMOOTILLB,
APRIL 1958

179

Bluslwrries, 40 lb* can*
looked 4 parts fruit, 1 part sugar

^.14 lb.

CherrieB, 80 lb« eans
Faokad 4 parta fruit, 1 part sugar

Plutaa, Pitted, 40 lb, cans
Paoked 6 parts fruit, 1 part sugar

Touogberrias, 30 lb* tins
Paoked 4 parts fruit, 1 pairt sugar

Strauberries, 40 lb* cans
Paoked 5 parts fruit, 1 part sugar

Sad Raspberries, 40 lb« oaus
Paoked 5 parts fruit, 1 pairt sugar

,10^ ?.b,

•11^ lb.

•14^ lb,

•15i^ lb,

•1S| lb.

Souroei dotation direot from John Sexton URaolesale Conqpany, Chioago, 111,

TABLE UaX

PRICES OP IROZM FOODS QUOTED BY BIS08EYS FOODS CORPORATION
SEFTSMBM, 1935

Sut^gested
Pkg. Dealer Sellin
Wt« Price Price

Fruits and Berries
Cherries, Red lotted Sueet 16 OS. .12 *17
Feaohes, Slioed, Sueet 16 OS* .19 .25
Raspberries, Pint Bex 10 08, .17 •28
Strauberries, Slioed, Sueet IS OS* .19 *25

Vegetables
.81Asparagus, 6" Tonder Tips IE 08, *24

Brooooli, Green Tips Only 11 OS* *17 •23
Com off oobs. Golden Bentam 14 OS* *15 .21
Com on Cob , " " 6 ears •35 pkg* •44
Lima Baans, Baby Green 12

*
M

O

*19 *25
Bushroosos, Fancy Button 6 OS* *26 *83

Sold in Units of 6 only
Peas, shelled 10 OS* *19 •26
Spinaoh, Washed 14 OS* ,14 ,19
Squash, Cooked 16 OS* *14 ,19

Furnished by Birdseye i'lrosted Foods Corporation
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Suncnary

Afc the present time most of the frosen fruit is sold through

brokers and Jobbers to lee oresm oompanies, preservers« eto« some

oesea wholesale grovers handle the fVuit* Sosm prooessors go out into

the field and do their ovn paoking sdille others make oontracts vlth

packers for a definite quantity. Very little frosen food is handled

through retailers* although the amoimt being handled by this method

is inereasing.

The largest items of oost in marketing frosen fruit are freight

and the broker's fees. Refrigerated freight rates from the northwest to

the eastern oitioe vary from about -^1.00 to ^1.50 per 100 pounde of pro*

duot. From East Tezmessee* rates range from ^.75 to about vl.25 per

100 pounds.

Frosen fruit is used mainly in the manufacture of preserree* Jasi*

loe oreaa* pies* and fruit extraots aiid flavors.

Ths largest oonsuming markets of froesn fruit are New York City*

Chicago* Brooklyn, Hooheeter, Boston* Detroit* Cleveland* Cincinnati*

St. Louis* Pittsburgh* Philadelphia* Los Angsles* Sen Franclsoo* Seattle*

Portland* and Baltimore.

At the present time about 8S^ of the frosen fruit oonsumsd in

the Bbited States ecnws from the Paoifie Northsest.

the fruits frozen in order of importanoe* vs have straMft>Mrr^ss*

raspberries* blackberries, logon berries, oherries.

Ths swat oommon container in fTeesing is the 50 gallon barrel, vhlsh

is followed by the 80 pound oontalnsr. There is an Inorsasing Yor
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■mailer containers^ however, such ae tha 80, 15, and 10 pomd tint

whieh are adapted to the smaller user

Generally, froxen strai«^erry prioee have been above emits

per pound F«0«B* shipping point* ^nailer oontainers usually demand

slightly higher prioes, due to added expense of packing in the small

containers. As a general rule the range in prioes between the different

cities wore not great*
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