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Foreword

THIS
study is one of a series of investigations deal-

ing with the changes in quality of Oregon potatoes
between the producer and the consumer. Earlier
studies dealt with late-crop potatoes of the Kiamath
Basin and Central Oregon. The results have been
published in Experiment Station bulletins 400, 410, and
460.

This bulletin is the first to deal with Oregon's
early-crop potatoes. The results obtained and reported
here should be of special interest and should be useful
to persons in the marketing phase as well as to the
growers of Maiheur County.

Dean and Director

NOTE:This bulletin contains the results of the Oregon Agricultural
Experiment Station's phase of the Western Regional Potato Marketing
Project conducted under the Research and Marketing Act of 1946. Others
participating in the regional undertakings arc the Idaho and colorado
Experiment Stations and the United States Department of Agriculture
Bureau of Agricultural Economics, Production and Marketing Adminis-
tration, and Bureau of Plant Industry, Soils and Agricultural Engineering.
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Oregon State Department of Agriculture furnished the services of Ross
Aubrey, resident shipping point inspector of Klamath Falls, fsr shipping
point and terminal market inspections. The Oregon Agricultural Exten-
sion Service through Harry R. Sandquist and Leeds C. Bailey, county
agricultural agent and assistant agent, respectively, of Ma!heur County,
assisted in the shipping point and Chicago phases. The Chicago office of
the Production and Marketing Administration, Fruit and vegetable
Branch, furnished the basic price data relating to this study. Shippers in
Malheur county and receivers in Chicago contributed the use of their
products, facilities, and personnel. E. L. Potter and D. B. DeLoaclt
contributed many helpful suggestions in planning the study and preparing
the report.
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Summary and Concluskns

THE results of this study indicate that the quality of Oregon's
early-crop potatoes in Chicago is at least comparable to that of

potatoes growr in other competing areas, with the exception of
California. Quality, however, can be improved. Such improvement
would entail: (1) an increase in maturity, (2) a reduction in
mechanical injuries including cuts and especially bruises, and (3) a
decrease in the amount of decay.

Maturity
Mature potatoes have an appearance which makes them more

acceptable to the trade. They are also less susceptible to bruises
and decay. Extremely early marketings are very perishable. This
fact should be recognized and the potatoes handled accordingly.

The immaturity of Malheur County potatoes was obvious on
their arrival in the Chicago market, especially when compared with
the more mature potatoes from California.

Whether or not Malheur County early-crop potatoes can be
profitably marketed later in a more mature stage will require futher
study. Special attention should be given to: (1) the probable price
and cost differentials between early and late marketings, (2) possible
damage to the White Rose variety by heat necrosis, and (3) the
extent to which a later harvest would interfere with a fall lettuce
crop on the same field. The practicability of increasing maturity by
mechanical or artificial means should also be considered.

Mechanical injury
The amount of mechanical injury present at shipping point

would suggest that better adjusted machinery and more careful
handling should reduce these defects. Further investigation along
these lines is needed in order to determine the exact sources of the
injuries.

Bruises occurring in the railroad car while the potatoes were in
transit were heavy. Other investigations indicate that these injuries
can be materially reduced, especially in the floor layer, by the use
of floor pads. The cost of such protection seems small in view of the
increased quality which would result. The type of load also may be a
factor in the amount of this kind of damage. The '5-3-2-3" load used
in car 4 has been recommended by some shipping authorities as the
best load to use. It would appear that this matter should be reviewed.
[n view of the importance of bruising, especially between shipping
point and destination, futher study might be appropriate.
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Decay
Decay apparently is a major problem in early-crop potatoes.

This appears to be a result of the stage of maturity, the weather
conditions under which .the potatoes are harvested, and other factors.
Studies show that exposure of the immature tubers to summer
weather, especially wind, lessens their resistance to decay. Precau-
tionary measures especially from the grovver's standpoint might
materially reduce this condition.

Underweight sacks
Too many sacks in the trial shipments were underweight. Ship-

pers could remedy this situation by carefully checking weights while
the potatoes are being sacked.
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Quality Loss in Marketing
Oregon Early-Crop Potatoes

G. B. DAVIS, Assistant Economist

I
Introduction

QREGON'S
major commercial potato acreage is harvested in two

rather distinct seasons: (1) July, August, arid early Septem-
ber, and (2) the fall months beginning with September.

The early-crop potatoes, those harvested during the summer
months, are produced largely in Maiheur County which is located in
the extreme eastern part of the state. The potatoes are harvested
before maturity and shipped immediately to consuming markets to
the East.

The late potatoes are grown chiefly in Klamath, Crook, Des-
chutes, and Jefferson counties. They are harvested in the fall months
in a mature stage of growth. The potatoes are subject to storage
during the fall, winter, and early spring months. Terminal markets
are located for the most part in the Pacific Coast states rather than in
the East.

The conditions under which the early-crop potatoes are harvested
and sold create a serious problem with respect to maintaining quality.
The early potatoes are harvested in an immature stage of growth.
Their skins are thin, underdeveloped, and peel easily. This leaves
the tuber exposed to various decay organisms. The skinned areas
also are very susceptible to damage by weather during the summer
harvest months. Another condition affecting qu1ity is the long
distances that the potatoes must be transported in order to reach
major consuming areas.

Quality as viewed by the buyer is a significant factor in deter-
mining selling price and the net return received by the grower. It is
important, therefore, that the quality of Malheur County potatoes
be maintained or increased if the grower's competitive position in the
markets is kept or improved.

With this problem in mind the purposes of the study were estab-
lished as follows:

To measure the efficiency of the marketing process as it is
affected by quality deterioration of the potatoes between
shipping point and unloading point.

To show possible means of increasing efficiency.
To measure the competitive position of Oregon's early-crop
potatoes in one of the major terminal markets.

7
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Procedure
N ORDER to accomplish the first objective of the study, trial ship-
ments of Maiheur County early-crop potatoes were made to

Chicago in August and September of 1948. A standard inspection
was made of a representative sample of potatoes from each experi-
mental car. The inspector who made the shipping-point inspection
reinspected the same bags at the unloading point. Federal inspection
standards and methods were followed with minor exceptions.

The position of Oregon's potatoes in the terminal market was
determined by personal observations of the quality of competing
potatoes and the resulting price differentials.
The, terminal market

Chicago, Illinois was selected as the terminal market in which
the unloading phases of the study would be conducted. It is the
largest single market for Oregon early-crop potatoes from the
standpoint of unloads. It is also the largest market for the assembly
and distribution of potatoes from other states which are sold in direct
competition with Oregon's early crop. This afforded the opportunity
of studying the third objective: determining the competitive position
of Oregon's early-crop potatoes.
Cooperation

The shippers contacted in Malheur County as prospective
cooperators in the project were very receptive to the plan of work.
Those actually participating provided the trial shipments and the use
of their facilities and personnel in the shipping-point phase of the
investigation. They made arrangements with receivers in Chicago, so
that the trial shipments would be unloaded and sold in that market,
and not be diverted to someother market. The cooperating receiver
had facilities for unloading-point inspection.

The Oregon -State Department of Agriculture furnished the time
and services of one inspector to make all inspections incidental to
this undertaking. It was felt that using the same inspector for both
shipping- and unloading-point inspection would give more consistent
results. Also it would be valuable experience for a shipping-point
inspector to observe the condition of potatoes in the terminal markets.

The Oregon Agricultural Extension Service furnished one man
to assist in the work carried out at the loading and unloading points.
The county agricultural agent and the assistant agent participated in
one shipment each. This procedure permitted the county agricultural
staff to become better acquainted with the marketing phases of one of
the county's leadingcrops. - A first-hand report of their observations
was made to local--groups..
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Shipments
Two trial shipments of two cars each of U. S. No. 1, size A

potatoes were made. The cars were shipped, unloaded, and in-
spected in accordance with the following schedule:

Date loaded Date of
at shipping arrival in Date Date

Car number Potato variety patnt Chicago unloaded suspected
1st shipment

1 White Rose August 2 August 9 August 10 August 11
2 White Rose August 3 August 9 August 10 August11

2d shipmen.
3 Russet Burbank September 2 September 8 September 8 September 9
4 Russet Burbank September 4 September 10 September 10 September 11

The potatoes in these shipments were not selected by the shippers
or investigators because of their unusually good quality or their being
grown by an exceptionally good farmer. They were potatoes which
normally would have been handled that day regardless of the in-
vestigation.

In moving into and through the packing shed the experimental
potatoes were subjected to normal handling procedure. No notice-
able efforts were made to handle the potatoes with unusual care.
The cars into which the potatoes were loaded for shipments were
standard refrigerator cars. None was a "fan" car. Each car was
loaded with 360 100-pound burlap sacks of potatoes, the customary
summer load. All cars were shipped under "standard" refrigeration.
Re-icing was done at stations along the road, thereby maintaining
constant refrigeration from the first icing station until the unloading
in Chicago.

The sample
A sample consisting of 25 sacks from each car was selected for

inspection. This number was considered sufficient for a representa-
tive cross section of the. entire car. It also was thought to be about
the maximum number that the inspector would be able to inspect in
one day with the facilities available in the terminal market. The
actual sample was selected at random from the grower's lot being
shipped. They were loaded in predetermined positions in the car,
so that the results would be indicative of the entire car. The latter
procedure would permit a study of the amount of injury that might
possibly occur in different parts of the car.
Inspection

The inspector inspected the sample at shipping point prior to
its being loaded in the car. The contents of each sack were carefully
examined under federal inspection procedures and standards. De-
fective potatoes were classified according t the type of defect and
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were then counted and weighed. The entire sack was weighed at
this time. Each sample bag was tagged with a number and a desig-
nation showing the position in the car where it was to be placed.
These data were recorded and the inspected sacks loaded as their
respective positions became available.

On the arrival of the car in Chicago, the sample sacks of potatoes
inspected at shipping point were trucked from the team tracks to the
receiver's warehouse. The terminal-market inspection was made
there the morning after the day of unloading. For the first two cars,
this inspection was carried out under exactly the same procedure as
followed at shipping point. The procedure, however, varied slightly
for the Chicago inspection of the last two cars. In the latter case
all grade defect bruises were classified into three subgroups, namely
(1) fresh bruises, those occurring in Chicago between the railroad
car and the wholesale warehouse; (2) in-transit bruises; and
(3) older bruises which were present at shipping point. The data
from this inspection, including the weight of the entire sack, were
recorded, thereby permitting the results of the two inspections to
be matched for each sample sack. This was the final inspection for
the potatoes.

Economic Background

MALHEUR
County's early-crop potatoes are grown in the irri-

gated section of lower elevation that extends across the state
line into western Idaho. The climate, soils, topography, and farming
within this two-state region are very similar. Methods of potato pro-
duction, kinds and quality of potatoes grown also are essentially the
same.

Production
Potatoes rank second in acreage among the intensive row crops

grown in Malheur County. Sugar beets are first. According to the
census the county had a potato acreage of 215 acres in 1919 (Figure
1). The trend in acreage was substantially upward until 1942.
After that it increased sharply, reaching a peak of 12,000 acres in
1946. The acreage has been about 10,000 or slightly less since then.
It averaged about 20 per cent of the state's total potato acreage during
the five years 1943-1947. Carlot shipments during the same period
averaged about 27 per cent of the state's shipments.

Varieties
Two distinct types of potatoes are grown in Malheur County:

long potatoes of the White Rose and Russet Burbank varieties and
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the round red Bliss Triumphs. These three varieties account for
practically all the potatoes grown for the fresh market in the county.

The Bliss Triumph is normally the earliest variety to be har-
vested. The bulk of the crop is marketed from early July to early
August. In Chicago, this variety appeared to be popular with the
housewife. According to persons in the potato business, however,
it is not as acceptable to the hotel and restaurant trade as some long
varieties.

Mechanical peelers, it is reported, do not always satisfactorily
remove the skin from the rather deep eyes of the Bliss Triumphs.
Since it is a round potato, it may not be as well adapted for baking
and for preparing "shoe-string" and "french-fried" potatoes. It is
believed that these characteristics have a definite bearing on the prices
paid for these potatoes when sold in competition with the long
varieties.

The White Rose is a long potato having a light colored skin.
Its peak production in Malheur County usually occurs shortly after

12
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Extension Service, 1939.1948.

Figure 1. Acreage of potatoes harvested in Maiheur County, 1919-1948.
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that of the Bliss Triumph. This variety is grown chiefly in the
Pacific Northwest states and in California. California is by far the
heaviest producer. Production in that state usually moves to market
from April into August with the most of the crop being marketed
between the middle of April and the first of July.1 It normally com-
petes with only the earlier marketings of the Pacific Northwest crop
of the same variety.

The third variety, the Russet Burbank, often called the Russet
or Netted Gem, has a russet colored skin, and is more round in its
width than the White Rose. If allowed to mature it develops a heavy
corklike skin. This potato is the most common late-potato variety
grown in the extreme western states. In several areas in this region,
notably western Idaho and eastern Oregon and Washington, it is
harvested before reaching maturity, but after the peak seasons of the
two varieties just mentioned. Harvest continues into the late potato
season.

Maturity
Immature potatoes, such as those grown in Malheur County, are

more perishable than mature potatoes. The skin peels easily, per-
mitting the entrance of various organisms that promote soft rot and
decay. Also the exposed areas are subject to weather damage such
as scald and vindburning which contribute to break-downs in the
tuber.2 These skinned areas may not be so apparent the first few
hours after harvest. Several days later, however, after the potato
reaches the retailer, the skinned areas are discolored and very notice-
able. This condition definitely detracts from the appearance of the
potato.

Growers have met with varying degrees of success in increasing
maturity by certain growing or harvesting practices. It is fairly
standard procedure to remove the green vines or upper growth by
mechanical means prior to harvest. A mechanical beater which beats
and shreds all growth above the ground is used for this operation.
In addition to removing the vine, it is claimed that the subsequent
termination of growth tends to tighten the skin and increase ma-
turity. Just what time interval should elapse between the vine
removal and harvest has not been definitely established.

Leaving the potatoes in the ground until they reach a more
mature stage of growth is a possible solution. This, however, delays
the marketing of the crop so that the potatoes are sold under differ-
ent competitive conditions. Whether or not a higher net return

'Lee, Ivan M., California Early Potatoes, Situation and Outlook. 1948. Californta Agri-
cultural Experiment Station Bulletin 390, 1948.

'Ramsey, G. B.; Lutz, J. M.: werner, H. 0.; Experiments on Shtpp,ng Washed
Early Potatoes." Nebraska Agricultural Experiment Station Bulletin 364, 1944.
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could be realized by maturing potatoes in this fashion is not known.
There also appears to be a question whether the White Rose variety
can be matured under Malheur County's growing conditions without
developing heat necrosis.

It appears that some growers harvest extremely early because
they anticipate a higher price than if they marketed later in the season.
Others harvest early so that more time will be available for growing
a fall crop of lettuce on the potato field. To what extent such prac-
tices operate to the grower's advantage is not known.

Extremely early marketings of immature potatoes should be
handled in a manner commensurate with their immaturity. Some-
times this is not done, and the potatoes arrive at terminal markets in
a relatively poor condition.

Some feel that the entire area's main crop is handicapped by a
bad quality reputation resulting from these early shipments. Obser-
vations made in the Chicago market, however, did not necessarily
substantiate this feeling. Potato dealers seemed to pay little atten-
tion to the state of origin of the potatoes. Their primary concerns
were variety and especially quality. To determine quality they
examine carefully each car in which they are interested. Sacks are
either cut open or untied and the contents examined. Excessive
defects in these sacks or any .sacks found showing wet spots from
decay or bruising automatically lower the quality and price of the
entire car.

Under these conditions it would seem that insofar as quality is
concerned, the dealer's price is based primarily on the individual car,
regardless of the fact that the potatoes may have been grown in an
area whose earlier marketings were of inferior quality.

Shipments
The iri-iportance of early potatoes in relation to all potatoes

shipped from Malheur County is shown in Table 1. About 85 per
cent of the total shipments in the 5-year period were made in the

Table 1. CARLOT SHIPMENTS OF POTATOES FROM MALHEUR COUNTY BY
MONTHS'

Carlot.e Cartels Cartels Cartels Cartels

'Source: Marketing Northwest Potatoes," U. S. Department of Agriculture, Produc-
tion and Marketing Administration.

1942 127 325 56 93 601
1943 247 631 311 363 1,552
1944 498 1,065 250 423 2,236
1945 885 1,219 280 334 2,718
1946 1,260 965 101 297 2,623
1947 958 989 328 291 2,566

Other Total
Year July August September months shipment
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three months July, August, and September. The first two months
mentioned would include all shipments of the Bliss Triumphs and
White Rose plus a substantial portion of the Russet Burbanks. Dur-
ing September and later months the Russets probably accounted for
all potatoes shipped.

Malheur County's shipments in the same 5-year period averaged
about 27 per cent of the state's total carlot shipments. During the
individual months of July, August, and September, however, the
county's shipments were respectively 89, 83, and 30 per cent of state
totals.

A considerable change in the varieties shipped has taken place
during the past few years (Table 2). Substantial increases in the
White Rose and Bliss Triumph with a corresponding decrease in the
Russets occurred between 1942 and 1947. In the past two years,
1947 and 1948, the trend has been almost reversed, the shipments of
Bliss Triumph decreasing and the other two varieties increasing.
Markets

The principal markets for Malheur County potatoes lie east of
the Rocky Mountains. Chicago is by far the most important market
(Table 3). It is the most important in unloads as well as being an

Table 2. RELATIVE IMPORTANCE OF DIFFERENT POTATO VARIETIES SHIPPED
FROM MALHEUR COUNTY, OtacoN

i.ourcc: Oregon State Department of Agriculture, Federal-State Inspection Service.

Table 3. CARLOT UNLOADS OF OREGON POTATOES IN SPECIFIED CITIES FOR
MONTHS OF JULY, AUGUST, AND SEPTEMBER 1948

City Carlots

Chicago, Ill. - 351
New York, N. Y. 121
Cincinnati, Ohio 100
St. Louis, Mo. 96
Kansas City, Mo. 61
Detroit, Mich.
Milwaukee, Wise.
Dallas, Texas 35
Sioux City, Iowa 26
Des Moines, Iowa 23

'Source of data Production and Marketing Administration, U. S. Department of
Agriculture.

1943 22 11 67 100
1944 24 15 58 100
1945 30 21 49 100
1946 36 19 45 100
1947 26 29 45 100
1948 24 30 46 100

Shipment by varieties1

Bliss Vhite Russet
Year Triumph Rose Burbank Total

Per cent Per cent Per cent Per cent
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assembling, distributing, and diversion center. In some years less
than 60 per cent of the potatoes that arrive at Chicago are actually
unloaded there. The other 40 per cent are shipped elsewhere. Many
cars originally billed to Chicago never arrive there, but are diverted
to other destinations while still en route.

In general the bulk of Oregon's early potato crop is consumed
in Midwestern and North Central states, as shown by the principal
cities in the table. New York and Texas are prominent exceptions.
Population centers in Pacific Coast states are supplied in summer
months by closer production areas principally in California and
Washington.

Chicago's potato market
The strategic location of Chicago with respect to population,

agricultural production areas, and railroads has resulted in its be-
coming the most important primary market in the United States for
several of our agricultural products including potatoes. The volume
of potatoes moving into Chicago has been large and regular enough
to warrant the establishment of specialized services connected with
the marketing of potatoes.

Chicago's railroads provide facilities for "on-track-sales," un-
loading, icing, and reconditioning of potatoes. The terminal or
"team-track" facilities consist of two yards. One is used from May
to September during the early potato season and the other from
September to the following May for the late potato trade.

The team track is the meeting place for the buyers, sellers, and
their representatives who deal in carload lots. Their purchases and
sales are made here. These middlemen specialize in potatoes and
usually represent the interests of shippers, brokers, wholesalers, job-
bers, or chain stores. Most of these dealers have headquarters in the
South Water Market. This market and its immediate area is the
main center of the wholesale and jobbing trade in fruits and vege-
tables. It is located more than a mile from either of the two potato
railroad terminals and is without railroad trackage of its own. This
means that all potatoes move through the market by truck.

All kinds of fruits and vegetables as well as certain other food
items are handled in South Water Market. Some firms, however,
tend to specialize in potatoes, other produce items forming a minor
part of their business. They may have buyers stationed in the pro-
duction areas to purchase potatoes directly for the firm.

Customers of this market are retailers, wholesalers, peddlers,
and some hotels and restaurants (Figure 2). These buyers have the
opportunity of purchasing personally inspected produce from the
prorhinent displays in front of each establishment.
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,/"ROKER
CAR LOT

WHOLESALER

Figure 2. Common channels of trade through which potatoes move to
the consumer. In actual practice the functions of the broker, car-
lot wholesaler and jobber overlap. They are not always separate.

Quaflty DeterioraBon
Summary of inspections

FEDERAL
standards for U. S. No. 1 permit a tolerance of 6 per

cent by weight of each type of defect or combination of defects,
except soft rot for which the tolerance is 1 per cent. All four ex-
perimental shipments had grade defects present at unloading point
which exceeded those tolerances (Table 4). Car 2, in fact, was the
only car of the four whose increase in total defects between inspec-
tions was lower than the tolerance allowed. Even it had soft rot
exactly meeting the maximum tolerance.

The potatoes in the 25 sacks in each of cars 1 and 3 exceeded
the grade allowance at shipping point. This, however, is not a true
picture for all potatoes in these two cars. When it was found that
the potatoes intended for these cars were not meeting grade require-
ments at shipping point, all potatoes except the experimental bags
were regarded. In other words, the sample bags in cars 1 and 3 were
out of grade at shipping point, but the remainder in each car as it
was shipped was in grade. Even so, the increase in defects between
the shipping-point and unloading-point inspections for the sample
sacks was greater than the standards allowed. Undoubtedly then,
these two cars as well as the others were out of grade upon arrival.



Table 4. CLASSIFICATION AND WEIGHT OF DEFECTIVE POTATOES FOUND AT DIFFERENT INSPETJON POINTS

1All potatoes in each of these sacks except the 25 experimen al sacks were re-run over tile grader because of excessive defects. The 25 sacks, for
which the inspection results are shown here, however, were not regraded. They, therefore, showed a total of grade defects not representative of the
remainder of the car.

2Some potatoes bruised prior to the shipping point inspection were not detecled until tile Chicago inspection. The increase in the amount of bruising
shown in this table, therefore, did not all occur in the car. See Table 8.

Average
weight per
100-pound

sack

Grade defects per 100-pound sack

Bruise Broken Soft rot Cuts Shape
Light

greening \Vire worm Other Total

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Posinds Pousods

102.3 .8 .... .3 3.4 1.3 .1. 1.0 .1 7.0

100.4 6.4 ... 6.0 3.3 1.1 .1 .9 .1 17.9

-1.9 5.6 .. 5.7 -.1 -.2 .... -.1 .... 10.9

104.9 .. .... .. 1.2 1.5 .3 .2 .... 3.2

102.2 4.0 .1 1.0 1.1 1.3 .3 .2 ... 8.0

-2.7 4.0 .1 1.0 -.1 -.2 ... ... ... 4.8

101.3 1.5 .1 .1 1.8 1.4 1.0 .1 .6 6.6

99.5 6.1 .6 1.S 1.5 .7 1.1 .2 1.1 13.1

-1.8 4.6 .5 1.7 -.3 -.7 .1 .1 .5 6.5

101.4 1.5 .... ... .9 .2 .7 .3 .1 3.7

99.3 11.9 .2 .2 .9 .2 .5 .1 .3 14.3

-2.1 10.41 .2 .2 .... .... -.2 -.2 .2 10.6

Inspection point

Car 11
Shipping point
Chicago wholesale

market

Increase

Car 2
Shipping point
Chicago wholesale

market

Increase

Car 31
Shipping point
Chicago wholesale

market

Increase

Car4
Shipping point
Chicago wholesale

market

Increase
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Cuts and poor shape were the two most common defects at the
shipping-point inspection. Together they accounted for about 60
per cent of the total defects. Bruising and soft rot, however, were
by far the most important defects at the Chicago inspection. Soft
rot was especially noticeable in car 1, but also was present in suf-
ficient amount in car 3 to make that car out of grade. From the
standpoint of weight, bruise was the most significant defect found at
unloading point. Other defects such as cuts, poor shape, greening,
etc., were present but showed no apparent increase between inspec-
tions. In fact, these particular defects actually decreased. This can
be attribued to shrinkage in weight, shifting of potatoes having
these defects to bruise and decay, and inspection variations. The
"other" defects listed include potatoes affected by scald, rodent bites,
discolored outside, internal discoloration, fusarium, scab, and growth
cracks.

According to Oregon potato standards, containers with potatoes
weighing more than 15 pounds vill be marked with the net weight
of the contents as well as with certain other information. The in-
spected sacks in cars 3 and 4, therefore, were underweight on the
average when the potatoes were unloaded in Chicago. Those in cars
1 and 2 were satisfactory. Car 2, however, might be considered to
be too far overweight, thereby causing an unnecessary reduction in
the grower's return.

At shipping point the inspector classified 31 out of the 100 sacks
in the four cars as being out of grade because of a combination of

Table 5. POTATOEs OUT OF GRADE AT DIFFEItE!1T INSPEcTIoN POINTS FOR
SPECIFIC DEFECTS

iOne sack of original 25 inspected at shipping point was missing at unloading point
inspection.

'This shows the number of sacks out of grade because of a combination of defects, no
one of which alone exceeded the grade tolerance.

Inspection point

Defects Combina-
tion of
defects' All defectsBruise Soft rot Cuts

Sacks Sacks Sacks Sacks Sacks
Car 1

Shipping point 0 2 2 12 15
Unload point 15 25 1 0 25

Car 2
Shipping point 0 0 0 1 1
Unload point 3 0 0 7 18

Car 3
Shipping point 0 0 1 15 16
Unload point 12 17 0 4 23

Car 4i
Shipping point 0 0 0 3 3
Unload point 21 1 0 2 24

All Cars
Shipping point 0 2 3 31 35
Unload point 51 52 1 14 90
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defects no one of which alone exceeded the grade tolerance (Table 5).
Only 5 sacks at that inspection were out of grade because of any one
single defect.

At the Chicago inspection 90 out of the original 100 bags were
out of grade, mainly because of soft rot or bruise. Cuts and com-
bination defects were less important than at shipping point. Many
sacks which were out of grade at shippig point for cuts and a com-
bination of defects were now out of grade because of soft rot and
bruising.

In all four cars a total of 71 out of the 100 sacks had increases
in defects between the two inspections which exceeded the grade tol-
erances allowed (Table 6). Fifty sacks were out of grade because
of soft rot, and 40 because of bruise. Some sacks had enough decay
and bruise to be out of grade for either of these defects. Soft rot
was especially noticeable in cars 1 and 3. Bruises were most im-
portant in cars 1 and 4.

According to the dealers to whom they were consigned the
quality of the potatoes, with the exception of car 1, was not unusually
good nor unusually inferior with respect to the potatoes they nor-
mally handle from that area. This being the case a question naturally
follows: Do all of Malheur County's early potatoes arrive in a con-
dition comparable to those in the trial shipments?

Table 6. INCREASE IN DEFECTS EXCEEDING GRADE TOLERANCES'

Defects

'Grade tolerance: 6 per cent by weight of each type of defect or combination of defects,
except soft rot for which the tolerance is 1 per cent.

Bruising
The weight of bruised potatoes found in the trial shipments at

the Chicago inspection exceeded the weight of all other defective
potatoes combined. This defect was important in all cars, but es-
pecially so in car 4 (Table 7). In that particular car 15 out of the
24 inspected sacks had bruises weighing more than 10 pounds. Even
in car 2, which had the least bruises, this defect was in excess of 4
pounds in 12 of the 25 sacks. Considering all the potatoes inspected,
over .50 per cent of the bags had more than 6 pounds of bruises;
25 per cent had more than 10 pounds.

Car Bruise Soft rot All defects

Sacks

1

Sacks
25

Sacks
25

2 11
7 15 16

4 19 1 19

All cars 40 50 71
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During the Chicago inspections of the first two cars shipped
different kinds of bruises were observed. Some were old and fairly
well healed. Others were fresher and showed evidence of being
caused while in transit. Some were fresh and undoubtedly had oc-
curred between the unloading of the car in Chicago and the wholesale
warehouse- where the inspection was made. No attempt was made to
classify these different types of bruises as to origin in these first
two cars. The experienced gained, however, made it possible to ac-
complish this in the last shipment.

Origin of bruises Car 3

Bruises found at shipping point inspection
Undetected bruises present at shipping point
Bruises occurring in transit
Bruises occurring at unload point

Total bruises at unload point

Pounds

This inspection procedure revealed two significant facts. First,
the bruises occurring in transit-were just as important as those oc-
curring at shipping point (Table 8). In-transit bruises were heavier
in car 3 than the shipping-point bruises, but the reverse was true
for car 4.

The second significant fact is that a substantial portion of the
bruises present at shipping point were not detected at that inspection.
Only one-fourth of the bruises present in car 4 were found as com-
pared to 60 per cent in car 3. These undetected bruises were very
apparent at the Chicago inspection. Had the bruises all been detected

Table 8. WEIGHT AND ORIGIN OF BRUISES PRESENT AT WHOLESALE WARE-
- HOUSES, CHICAGO

Bruises per 100-pound
sack

Car 4

Pounds

6.1 11.9

Table 7. WEIGHT OF BRUISES IN 100-POUND SAcicS OF POTATOES INSPEcTED
AT WHOLESALE WAREHOUSES, CHICAGO

Bruises per sack Carl car2 Car3 Car 4 All cars

Socks Socks Socks Sacks Sacks
None 0 0 1 0 1
Under 2 pounds 3 2 1 8
2 to 4 pounds 5 11 6 22
4 to 6 pounds 2 9 3 2 16
6 to 8 pounds 6 2 4 6 18
8 to 10 pounds 5 1 2 1 9
10 to 12 pounds 2 4 4 10
12 to 14 pounds 2 1 5 8
14 to 16 pounds 1 1
16 to 18 pounds 1 2
18 to 20 pounds 3 3
20 pounds and over 1 1

1.5 1.5
Li 4-7
3.4 5-7



Figure 3. Interior of a packing shed. Potatoes move from the field
truck through the doorway to the right up the elevator into the
washing cylinder. From the washer they are elevated onto the
grading and sorting table to the left and then into the sacks.

Figure 4. Sacking potatoes at the opposite end of the sorting table
shown in Figure 3. The filled sacks are sewed and trucked by
hand to the railroad car. Idaho-Oregon label is common to pota-
toes shipped from Malheur County, Oregon, and western Idaho.

21
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at shipping point, car 4 which was declared in grade at that point
would clearly have been out of grade for bruises alone, disregarding
all other defects.

The conditions under which the shipping-point inspector must
work preclude the possibility of his detecting all defects. The per-
ishability of early potatoes makes it necessary to harvest, wash, sort,
grade, and ship them in a minimum of time (Figures 3 and 4).
Usually the potatoes are processed, inspected, and enroute to their
destination the same day they are harvested. Bruises present at
shipping point, therefore, are extremely fresh and have had little
opportunity to discolor. Consequently, a good share are invisible
to the grading and sorting crew as well as to the inspector. Under
these conditions it is possible for potatoes to be declared in grade,
yet actually be out of grade because of undetected bruises.

Whether or not this condition will continue depends a good deal
on the future procedures followed in grading and inspecting and on
the amount of bruises incurred in the handling prior to inspection.
It would appear that the real problem is to reduce the total amount

Figure 5. Car 3 was hand-loaded in this manner with 360 sacks.
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of bruised potatoes. Then the question of the reliability of grading
and inspecting procedures is not so important. This would necessi-
tate determining the extent and cause of the injuries received at
shipping point. Such a phase was not a part of this study. It
would appear to be very important for future investigation.

In-transit bruises
Two different types of loads were used for cars 3 and 4. Car 3

was loaded with the so-called "winter load" (Figure 5). The first
layer consists of 72 sacks loaded in a series of 3 bags lying end to end
across the car. This same arrangement is used for the next three
layers. Then a series of two bags end to end topped by one bag form
the last two layers. These last layers were combined and have been
called the "top layer" in the next table.

Car 4 was loaded with a "5-3-2-3" pyramid load (Figure 6).
The first layer consists of 150 sacks arranged in 5 rows of 30 sacks
each. All stand upright on the floor. This layer is topped by sacks
loaded in a horizontal position parallel to the width of the car. The

Figure 6. Car 4 was loaded with the 5-3-2-3 load of 360 sacks. The
space between sacks is intended to permit the circulation of air.
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top layer as used in this report consists of the top center row of
bags and those on either side, the load sloping downward to the sec-
ond layer.

Bruises resulting within the car were one of the most important
defects found at Chicago. Potatoes affected by such injury showed
evidence of being rubbed and/or subjected to considerable pressure.
The appearance of the injury indicated that the damage could have
happened only in the car. Some of the potatoes had the mesh imprint
of the sack clearly imbedded in their skins. Such areas were flat and
discolored (Figure 7). Others showed unmistakable signs of rub-
bing between themselves or between the potato and the sack. Holes
rubbed in the sacks were not unusual. Six sacks in car 3 and nine
in car 4 of the original 25 sacks inspected in each car arrived at
destination in this condition.

Figure 7. Upper potatoes show transit bruises. Note flat, discolored
areas. Bottom potatoes are sound except for some skinning.
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Potatoes in the floor layer had over 4 times more in-transit
bruises than any other layers although neither of the loads had shifted
enroute (Table 9). Apparently the actual contact of the bags with
the floor and the pressure of the potatoes from above contributed to
this heavy injury.

Table 9. AMOUNT OF IN-TRANSIT BRUISES AS AFFECTED BY POSITION OF SACKS
IN CAR1

Position of sacks in car

Floor layer
Middle layers
Top layer

Intransit bruises per
100-pound sack

Car3 Car4

Poonds Pounds

5ee Table 14, page 32, for summary of the increase in all bruises found between the
two Inspections.

Sacks in the top layer in car 3 suffered only minor bruising.
Those in the top layer of car 4, however, had more bruises than the
middle layers. It is believed this resulted largely from the rubbing
of the diagonally placed sack against the car wall. Reduction of the
load to 300 sacks would eliminate the slanting sacks.

Dealers in Chicago frequently mentioned the desirability of
using floor pads to prevent some of this first layer bruising. They
also indicated that this protection would tend to prevent much of
the damage caused by shifting of the load. Floor pads were used
in some cars from Maiheur County in the 1948 season. This was not
a common practice. They were not used in cars 3 or 4.

Trial shipments of California White Rose show that "the use
of floor pads materially reduced bruising and other injury in transit.
Not only did the pads reduce the amount of floor damage, but ap-
parently their cushioning effect extended up through the load and
resulted in less injury, less bag marking, and fewer worn holes in
the upper layers as well. Floor pads in transit kept enough potatoes
from being crushed or from otherwise being made worthless by
severe bruising to justify fully the cost of using them."1

Decay
It has been shown previously that soft rot and bruising were the

two most important defects developing between shipping point and
destination. At the shipping-point inspection decay was apparent

'Barger, W. R.; Shear, E. V.; Morris, L. L.; "The Prevention of Mechanical Injury
During Transit of New crop Potatoes." california Agricultural Experiment Station un-
numbered report, 1945.

8.2 9.9
1.9 2.0

2.3
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in about 18 of the inspected sacks (Table 10). The Chicago inspec-
tion, however, showed that over 70 of these original bags now had
varying amounts of soft rot. Since the tolerance of this defect is
1 per cent, 56 per cent of the sacks were out of grade at Chicago
because of decay.

Table 10. Sovr ROT FOUND IN FOUR CARS OF POTATOES AT SHIPPING AND
UNLOADING POINT INsPEcTIONS

The development and spread of soft rot can be rapid even under
refrigeration. Sacks having an average of 0.2 pound of this defect
at shipping point had anaverage of 1.0 pound at Chicago (Table 11).
In those sacks with an average of 0.8 pound at shipping point, the
decay amounted to 7.7 pounds at unloading point.

Other studies indicate that immature potatoes are more subject
to decay, especially bacterial soft rots, than more mature stock. When
harvested in an immature stage of growth the potatoes skin and
bruise easily. Also exposure to heat and wind for only a short time
often results in scalds, burns, and other damage. These injuries

Table 11. INCREASE IN Sovr ROT BETWEEN SHIPPING- AND UNLOADING-POINT
INSPECTIONS

Number of sacks with
specified weight

of soft rot

None 82 0 1.8 1.8
.2 to .4 pound 5 .2 1.0 .8
.4 to .6 pound 6 .4 3.8 3.4
.6 to .8 pound 2 .6 4.2 3.7
.8 to 1.0 pound 2 .8 7.7 6.9

1.0 pound and over 2 1.9 11.8 9.9

Weight of soft rot per sack
At shipping

point
At unload

point

None present
o to 0.5 pound
0.5 to 1 pound
1 to 2 pounds
2 to 3 pounds
3 to 4 pounds
4 to 5 pounds
5 to 10 pounds
10 to 15 pounds
15 pounds and over

8
1

29
6
8

17
15

4
7
2.
2

Soft rot
Soft rot

per sack in
per sack same sacks Increase in

Amount of soft rot present per sack Number at shipping at unload soft rot
at shipping point of sacks point point per sack

Pounds Pounds Pounds



leave the potato in a condition which permits the development of
soft rot. The tight, complete skin of a mature potato would tend to
repel the entrance of the decay producing bacteria.

The early stages of soft rot may be present at shipping point but
not be noticeable. As pointed out before, its development can be
rapid and within a few days it can reach an advanced stage. This is
believed to be the situation in the experimental cars. One exception
should be made. In the case of car 1, ring rot with subsequent sec-
ondary infections was suspected. All 25 sacks inspected in this car
had soft rot exceeding the tolerance when the car arrived in Chicago

Weight Losses in Transit

QBSERVATIONS
made in some of the packing sheds plus the

results of the shipping tests indicate that more attention could
be given to the weighing of the sacked potatoes at shipping point.
From the limited observations made, it seemed that the weights of
individual sacks were not checked frequent'y enough. In the cars
inspected at Chicago, two were definitely underweight while one might
be considered overweight (Table 12). Overweight sacks tend to
reduce the grower's return, since he receives payment for fewer
potatoes. Those underweight do not meet federal requirements and
also increase the cost per pound of potatoes to the last buyer of the
full sack. The consumer in the case of early potatoes buys from the
open bin, so is not affected unless the retailer increases the price to
include an allowance for weight shrinkage (Figure 8).

Some shrinkage in weight between shipping point and destina-
tion is bound to occur because of drying of the wet washed potato
and the dehydration of the potato itself. The time involved in reach-
ing the consumer, the stage of maturity of the potatoes, the type of
refrigeration used, the defects that develop, and the conditions to
which the potatoes are subjected at destination all affect the amount

Table 12. WEIGHT OF INSPECTED SACKS OF POTATOES AT CHICAGO
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\Veiglit per sack at chicago

Car number

All cars1 2 3 4

Under 98 pounds
Sacks

1

Sacks
0

Sacks
0

Sacks
1

Sacks

98 to 99 pounds 2 0 6 14
99 to 100 pounds 1 9 25
100 to lOt pounds 9 4 8 7 28
101 to 102 pounds 7 2 13
102 to 103 pounds 2 3 0 0 5
103 to 104 pounds 0 6 0 0 6
104 pounds and over 2 4 0 6
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Figure 8. A retail display of Idaho-Oregon early Russets in Chicago.
It was observed that most early potatoes were sold from tables
or bins which had no label to show the state of origin or variety.

of shrinkage that may occur. Other studies show that the more ma-
ture the potato the less the shrinkage, that shipment'under refrigera-
tion reduces shrinkage, and that the less decay and bruising the
smaller the amount of shrinkage.

The results of weighing the inspected sacks indicate that the
potatoes weighing 103 pounds at shipping point had shrunk to a
weight of 100.5 to 101 pounds at Chicago. Those weighing under
102 pounds at shipping point were generally underweight at Chicago.
The Chicago weights were at the wholesale level, so undoubtedly
there would be some further shrinkage before the potatoes reached
the display bin in the retail store.

Maiheur County's Competfive PosHon

DISTANCE
from market, quality, and selling price of the potatoes,

and costs of production are the three factors that largely deter-
mine Oregon's competitive position relative to other early potato
producing areas. The last factor mentioned, costs of production, un-
fortunately, does not fall within the scope of this study.
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Competing areas
Most of the early potatoes appearing on the Chicago market

during the summer months of 1948 were produced in the following
states: Oregon, Washington, Idaho, California, Nebraska, the Da-
kotas, Wisconsin, Minnesota, and Missouri. The early potatoes
grown and shipped ty these states are of two general types: long
potatoes such as the White Rose and Russet Burbank varieties, and
round potatoes including Bliss Triumph, Red Warba and others.

The long varieties are grown chiefly in the Pacific Northwest
and in California. These states also produce some Bliss Triumphs.
The other states mentioned generally grow both red and white round
potatoes, but few, if any, early long potatoes.

Distance from market
Oregon, like California, Washington, and Idaho, is at a definite

disadvantage from the standpoint of distance from its markets for
early potatoes. It is at a disadvantage because of higher transporta-
tion costs, less possibility for quick adjustments in the volume of
shipments into market, and greater chances for deterioration of its
potatoes while enrouté.

Prevailing transportation costs in the summer of 1948 were
twice as great from Nyssa, Oregon, to Chicago as from Gibbon,
Nebraska, to Chicago (Table 13). Both are shipping points for
early potatoes. The time required for a car of potatoes to reach
Chicago is also about twice greater for the Oregon shipping point.
This means that the latter cannot make volume adjustments for either
a favorable or an unfavorable market situation as quicldy as can the
less distant shipper. Also the additional time the potatoes are in
transit increases the chances for deteriorations in quality.

Table 13. IN-TRANSIT TIME AND RAIL FREIGHT AND REFRIGERATION CHARGES
BETWEEN POTATO SHIPPING POINT AND CHICAGO AUGUST 21, 1948

Days

'A 360-sack load has been assumed in calculating the refrigeration charge.

California, Bakersfield 8 $1.27 $8476 $1.51
Colorado, Greeley 4 .88 66.42 1.06
Nebraska, Gibbon .55 68.25 .73
Oregon, Nyssa Lii 72.74 1.31
Idaho, Parma 6 1.11 72.74 1.31
Washington. Grandview 7 1.20 84.76 1.44

Approxi-
Freight and

standard
mate time Standard ref rigera.
potatoes Freight ref rigera. tion
are in charge per tion charges per

transit to 100 pounds charge 100 pounds
Shipping point Chicago potatoes per car potatoes'
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Price and quality
It would appear that the far western states including Oregon

have overcome some of the disadvantages of shipping to distant
markets by growing potatoes of the long varieties. These potatoes
during the summer of 1948 generally sold at a premium over the
round varieties of the same grade regardless of where the latter
were grown. This price differential between the long and round
varieties seems to be a result of their physical characteristics.

Observations made by the investigators and a study of daily
price quotations in Chicago show no significant difference in the
quality or price of potatoes of the same variety and grade grown in
Oregon, Idaho, or Washington. In other words, U. S. No. 1, Size A
Russets seemed to sell for about the same price regardless of whether
they were produced by growers in Oregon, Idaho, or Washington.

A substantial difference was noted in both quality and price
between the California White Rose potatoes and the same variety
from the Pacific Northwest states. The former were late marketings
and competed with only the earlier Oregon potatoes. They were the
most attractive and mature long potatoes in the market. Pacific
Northwest potatoes of that variety were relatively immature with
varying amounts of skinned areas that discolored rapidly after leaving
refrigeration.

A considerable price spread also existed between Northwest
White Rose and Russet Burbanks. Prices for the latter averaged
consistently higher. The Russet is the major late potato of the long
variety that is sold in Chicago and enjoys a good reputation among
the dealers as well as the consumers, whenever it is on the market.
Oregon and Idaho Bliss Triumphs sold at prices substantially lower
than the long varieties just mentioned (Figure 9). Prices for this
variety may have been somewhat higher than the prices for round
potatoes grown in areas closer to Chicago.

From the standpoint of distance to market and the selling price
of potatoes, it appears that Oregon growers are in a better competi-
tive position with their long potatoes than round varieties. The latter
compete on approximately the same price level with those grown
much closer to market. Any price advantage is probably more than
offset by high transportation charges. Oregon growers of long
varieties, however, are competing largely with other growers in
Washington, Idaho, and California.

Oregon early long potatoes seem to be of about the same quality
and price as those from Idaho and Washington. Freight charges
from Oregon and Idaho early potato shipping points are the same,
but are somewhat lower than those from Washington to Chicago.
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In other words, Oregon and Idaho growers appear to be in about the
same competitive position with respect, to distance from market and
selling price. Both have a freight advantage over Washington
growers when shipping into Chicago.

Oregon potatoes are deanitely below the California level of the
same variety in prices and quality. California's transportation
charges are higher. Whether Oregon's freight advantage is larger
or smaller than the price differential in Chicago is not known.

Table 14. INCREASE IN BRUISES BETWEEN SHIPPING AND UNI.0ADING POINT
INSPECTIONS ACCORDING TO POSITION OF SACKS IN C

Position of sacks in car

Increase in bruises per 100.pound sack

Car I Car 2 Car 3 Car 4

Possnds Pounds Pounds Pounds
Floor layer 6.5 4.4 9.0 14.0
Middle layers 6.1 4.0 3.0 7.9
Top layer 4.1 3.1 2.6 6.3


