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Summary and Conclusions
This study deals with the marketing of early Idaho-Oregon
potatoes. A total of 14 carloads containing samples were shipped to
Chicago and Des Moines. Sample shipments were made to determine quality deterioration in marketing potatoes. Likewise, samples
of potatoes were obtained in retail stores in both Chicago and Des
Moines in order to measure the quality at this point in the marketing
process.

Defects in quality were relatively high before the potatoes left
the shipping point. By the time they had arrived at the terminal
market, quality defects per 100-pound sack had almost doubled.
Approximately 40 per cent of the sample sacks contained more than
6 per cent grade defects at the shipping point, and this increased to
56 per cent of the sample sacks by the time they reached the terminal
market. Much additional quality loss could be expected because it
was still a long way to consumers' kitchens.
In testing two types of loads, 3 x 5 and 5-3-2-3, no conclusive

results were obtained that showed one type to be superior to the
other.

In the Des Moines shipments, the transit damage was about
the same for both types. But in the Chicago market the 3 x 5 load
appeared to be slightly superior to the 5-3-2-3 load.
The differences between samples indicated that significant reductions ih transit damage can be made by using floor pads in the cars.
The average reduction in transit damage was 30 per cent when floor
pads were used. Floor pads would increase the cost of marketing by
only about one cent per sack.
The advantage of floor pads is further illustrated when transit

damage is related to the position of the sample sacks in the car.
When no floor pads were used the average transit damage among
floor sacks was 7.0 pounds per sack. With floor pads the damage
was reduced by 2.8 pounds or 40 per cent. The transit damage
among center and side sacks above the floor layer was relatively low
even when pads were not used.
Samples of potatoes taken at the retail level indicate that quality

defects were highso high in fact that 80 per cent of the samples
would not meet U. S. No. 1 grade standards. While closer to the
consumers' kitchens than when at the terminal market even more
losses in quality can be expected before the potatoes are finally consumed. A comparison of these results with those from other studies
indicates that the proportion of defective potatoes at the retail level
generally is high.
Although it is known that wholesale buyers pay more for relatively high-quality potatoes, the exact amount cannot be calculated.
4

This makes it difficult to show growers the advantages of marketing
potatoes of high quality. Market reports, together with general
observations, indicate that immediate gains might accrue to those
growers and areas that market relatively high-quality potatoes. But
what may be even more important is that higher quality may, over a
period of years, help to slow down, stop, or even reverse the downward trend in per capita consumption.
There are indications that growers are becoming more and more
concerned to deliver good quality potatoes to consumers. If growers

wish to be successful they must cater to demands of consumers.
Consumers have more and more alternatives on which to spend their
It is, therefore, a challenge to potato growers to compete

incomes.

with producers of other goods for part of the consumer's income.
Growers, shippers, transportation agencies, wholesalers, and retailers
have a definite responsibility in handling perishable products such as
potatoes in a way that is consistent with demand and good merchandising practices. Even consumers have a responsibility to care
properly for the products they buy before final consumption. Only

by cooperation of these groups can quality losses in marketing be
kept at a minimum.
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Early Idaho- Oregon Potatoes
study is in part a follow-up of the one conducted by Oregon
1948 season.* One phase of that study involved the shipment of selected lots of potatoes from Malheur County to Chicago in
August and September, 1948. In each of four carloads, 25 sample
sacks of graded potatoes were shipped to measure quality loss between
the shipping point and the terminal market.

THIS
in the

It was found that the marketing losses that occur in potatoes
from Malheur County are due in part to the fact that potatoes are
harvested and marketed while still immature. It also was found
that considerable grade defects were present at the shipping point
and that this together with bruising and other damage which occurred

on the long haul to Chicago resulted in 90 per cent of the sample
sacks being out of grade on arrival. It is reasonable to suppose that
even further quality losses occurred before the potatoes were finally
consumed. Considerable decay was also a major problem in shipments made in 1948. This apparently resulted from a number of
factors which included stage of maturity, weather, and method of
harvest.
The

1948 Oregon study indicated possible means of decreasing
transit damage in the marketing of early-crop potatoes. However,
a need for verification of the results obtained became apparent and
new problems were suggested. For these reasons the current study
was initiated. Because the production and marketing problems of
early-crop Idaho-Oregon potatoes are much the same, the two states
have cooperated in this study. The area in which this study had

direct application is shown in Figure 1.
The purposes of the study are outlined as follows:
1.To determine quality deterioration in marketing potatoes
with special consideration of transit damage.
To determine quality of potatoes at retail level.
To determine economic significance of- quality deterioration.
To

determine for growers, shippers, and others, ways

and means of reducing quality

losses in marketing

potatoes.
-

- Davis, George B., Qualisy Loss n Marketing Oregon Early-Crop Potatoes, Oregon
Agricultural Experiment Station Bulletin 468, October, 1949.
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Figure

1.

Major Idaho-Oregon early-crop potato producing area
shown by diagonal lines.

Procedure
Samples of early-crop U. S. No. 1 Idaho-Oregon potatoes were

shipped in 14 cars under standard refrigeration to two terminal
markets during late July, August, and early September, 1949. Eight
cars went to Chicago and six went to Des Moines. Each car contained 12 sample sacks which were carefully inspected and placed in
the car according to a predetermined loading plan. Upon reaching
the terminal market the sacks were unloaded and again inspected to
determine the kind and amount of transit damage.
A total of 105 samples of Idaho-Oregon potatoes were obtained
ifrom retail stores in Chicago and Des Moines. These were not the

Figure 2. Hand loaded potatoes, 3 x S load (top) and 5-3-2-3 load
(bottom).
9
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same potatoes inspected at the shipping point and terminal market.
In order that further comparisons could be made, it was thought
desirable to obtain some indication of quality of potatoes offered consumers through retail stores.
Cooperation of shippers in both Idaho and Oregon caused them
inconvenience and undoubtedly some financial loss.

The cooperation
of these shippers meant considerably more than permitting research
workers to inspect a given number of sacks of potatoes and load them
into cars. Shippers usually practice a great deal of diversion in the
marketing of potatoes, but in the case of the cars containing samples,
they agreed not to divert even when it may have been in their interest
to do so.

Loading plan
The 3 x 5 and 5-3-2-3 loads were the two types of loads tested

in this study (see Figure 2). The 3 x 5 load was used in half of
each sample car and the 5-3-2-3 was used in the other half. Also,
half of each type of load was padded in order to determine the advantages, if any, of pads. Figure 3 illustrates the type of load and
padding arrangement and the direction in which the car moved. The
first car was loaded in the way shown. The second car was loaded
the same way as the first, except the position of the type of load was

3x5 load

5-3-2-3 load
Padded

Unpadded

Door area

Padded

I

Figure 3. An example of plan employed in loading cars.

cates the direction in which this car moved.)

Unpadded

(Arrow indi-
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reversedthe 5-3-2-3 was placed to the right of the doorway or at
the front end of the car as viewed in Figure 3. In the third load,
the loading arrangement was the same as in the first one, but the
padded and nonpadded areas were reversed. No pads were used in
the doorways of any of the cars nor were any of the sample sacks
placed in that area. All of the cars were hand loaded.
Sample sacks were placed in predetermined positions in the car
in order to make certain that there were samples on the floor, center,
and side positions in both padded and unpadded sections in each type
of load. For example, in the 5-3-2-3 part of the carload, there were
six sample sacks, three of which were in the padded section and the
other three in the unpadded section. Two of the six sacks were on
the floor and two each in center and side positions in other than the
floor layer. The same loading arrangement was followed in the
3 x 5 part of the load.
Sample
The samples selected for each car were not necessarily representative of all the potatoes because they were not selected at random
from all the sacks in the car. But lots from which sample sacks
were taken either preceded or followed the samples to market. Therefore, the samples were thought to be a fairly satisfactory cross-section of damage that occurred in each car.
There is no method of determining accurately whether samples
were placed in the car in such a way as to measure reasonably well
the transit damage of the entire car. A more important limitation of
the sample may be that only 14 cars contained sample sacks. To what
extent the results of 14 cars compare with, say, 50 or 100 cars cannot

Fourteen carloads of potatoes may not
represent all transportation conditions which may exist from Idaho
and Oregon to Chicago and Des Moines. While the results obtained

be learned at this time.

appear to be consistent and reasonable, care should be taken in
drawing conclusions from the small number of shipments.

Qua lily Deterioration Occurring in Transit
Regardless of how carefully potatoes are handled, some quality
loss is certain to occur while in transit to market. As a matter of
fact, quality deterioration usually begins the moment potatoes are
harvested and continues to increase until they finally are consumed.
Therefore, in any study regarding quality, the objective should be
to reduce quality losses to a minimumnot to eliminate these losses
completely because, at the present time at least, it is not possible.

12
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Table 1 contains a summary of defects at shipping point and at the
terminal market and the increase between these two points. It is
important to note that the average amount of defects in the samples
at shipping point was 6 pounds per 100-pound sack. By the time
these same sample sacks reached the terminal market, the average

defects had increased to 11.7 pounds per 100-pound sack or an
increase of 5.7 pounds. Fifty-six per cent of the sample sacks were
out of grade at the terminal market.* It is appropriate to indicate
that these potatoes were still a long way from consumers' kitchens.
In both the terminal markets the increase in defects was largely
transit damage plus additional shipping point damagedamage which
could not be detected at shipping point. In the growing areas, potatoes are harvested, processed, and loaded into the car within a matter
of a few hours. Bruises and mechanical damage which occur during
these operations are not always visibleat shipping point because of

the freshness of the damage and the fact that the potatoes are still
wet from the wash water when they are inspected. Several days
later, however, these undetected defects become dark in color in the
process of healing. At the terminal market these injuries were
readily seen and were scored as shipping point damage.
Damage which occurred while the potatoes were in transit, on
the other hand, had a different appearance from that of the shipping
point damage. The transit damages consisted almost exclusively of
bruises and abrasions. Sack imprints, flattened areas, rubbed spots,
and bruises caused by pressure of one potato against another were
evidence of transit damage. Broken and shattered potatoes did not
constitute a significant portion of the transit damage. It is believed

that early crop White Rose and Russet potatoes are relatively immature and thus less brittle than more mature stock.
In the Des Moines market, the transit damage was only a third
as great as in Chicago. This difference in transit damage between
Chicago and Des Moines is the result of at least three factors. First,
it is 1,800 miles from Nyssa, Oregon, to Chicago, and only 1,400
miles to Des Moines. But it is difficult to see how the increase in
transit damage could be so much greater in Chicago as a result of
only 400 miles difference in distance. There are indications that the
Chicago cars may have been subjected to more handling and movement in the yards.

A shift in the load in six of the eight Chicago cars averaged
No records were available on the other two cars.
On the other hand, practically no shifting of the loads occurred in
about 30 inches.

Federal standards for U. S. No. I potatoes 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. This study deals only with U. S. No. 1 size A potatoes.

Table 1. CLASSIFICATION AND WEIGHT OF DEFECTIVE POTATOES AT SHIPPING POINT AND TERMINAL MARKET,
JULY, AUGUST, AND SEPTEMBER, 1949

Average defects per 100-pound sack'
Inspection point

All samples (14 cars)
Shipping point
Terminal market
Increase

Chicago and vicinity (8 cars)
Shipping point
Terminal market
Increase

Des Moines (6 cars)
Shipping point
Terminal market
Increase

External
discolora-

damage2

Shipping
point
bruise'

Broken

Cut

Wet rot

Heat

lion

Pounds

Pound.c

Pound.c

Pounds

Pounds

Pound.c

Pounds

2.7

0.9
2.9

0.2

0.9
0.8

0.2
0.3

0.6

2.7

2.0

0.2

-0.1

0.1

0.5
3.7

..

0.4

3.8

0.2

0.3

0.2
0.4

3.8

3.2

0.2

-0.1

....
1.3

16
1.9

....
0.2

1.3

0.3

0.2

Transit

.

Total
defects

Other'
Pounds

Pounds

0.2

4.0
4.0

11.7

0.6

0.2

...

5.7

..

1.0

...
0.2

2.8
2.8

12.5

0.2

1.0

0.2

...

8.6

1.6
1.4

0.1
0.1

....
....

...
0,2

5.7
5.7

9.0
10.8

--0.2'

....

..

0.2

....

1.8

..

6.0

3.9

'Averages are weighted according to the relatve importance of floor, center, and side position of samples with respect to total number of sacks in the
'Transit damage consisted largely of abrasions, bruises, and some breaks, and cuts that occurred while the potatoes were being shipped to terminal market.
'There is an increase in shipping point bruise between the shipping point and terminal market because a substantial portion of the bruises present at
the shipping point were not detected at that inspection. These undetected bruises svere apparent at the terminal market because of the time element
involved.
'Includes defects such as scald, sunburn, wire worm, misshapen, growth cracks, and rodent bites.
'Less than 0.05 pound.
'The slight decrease in cuts between the two inspection points probably is the result of placing some of these potatoes in another classification such
as transit damage or shipping point bruise.
car. Averages presented in subsequent sections of this bulletin are also weighted unless otherwise indicated.
0
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the Des Moines cars. It may be that placing two types of load in
the same car resulted in a relatively loose load. But the loads going
into the Des Moines market were loaded in the same way, which at

least suggests that cars normally receive more handling in large
markets, thus increasing transit damage. The cooperation of carriers
should be solicited in devising ways and means of improving handling. Some railroads have been doing extensive work on handling,
loading, and hauling potatoes and other agricultural products. Their
findings have been recommended to the industry.
Second, all the cars shipped to Chicago contained White Rose
potatoes except one, while all Des Moines shipments were Russets.
Because the White Rose potato skins easily its use may mean greater
quality losses in the marketing process. This could account for the
difference in transit damage between the two markets.
Finally, the Des Moines shipments were made later in the season.
Perhaps the Russets had reached a greater degree of maturity in the

latter part of August than was true of the White Rose in late July
and early August.

Comparison of quality deterioration by type of load
Investigation was made to find whether type of load had much
effect on transit damage. Two types of loads were tested. The types
of loads used were the 3 x 5 and 5-3-2-3, or the summer load, which
is designed to permit greater ventilation. Figure 4 compares the

transit damage by type of load for all the samples as well as for
Chicago and Des Moines. The greatest difference appeared in the
Chicago market where on the average the transit damage was 0.6
pounds less per hundredweight in the 3 x 5 than in the 5-3-2-3 load.*
However, there are factors that indicate the 3 x S load may not
be superior to the 5-3-2-3. First, the two types of loads were placed
in the same car which is not a normal practice. This may have resulted in relatively loose loading, thereby increasing the tendency for
the loads to shift. The shift may have had a greater adverse effect
on the 5-3-2-3 part of the load than on the 3 x 5 part. Second, if
the sample had been larger somewhat different results might have
been obtained. The larger sample could show that the 3 x 5 is
definitely superior to the 5-3-2-3 load. On the other hand, more
research may show the 5-3-2-3 load to be superior when properly
loaded.
According to the statistical test of significance the chances were only about 1 in 20
that this difference between the two means could have occurred by chance alone. That is,
the likelihood that this difference is due to chance alone is not very great, wInch means the
difference is caused by the type of load. But there are factors that indicate the 3 x 5 load
may not be superior to the 5-3-2-3.

QUALITY Loss IN IVIARKETING IDAHO-OREGON POTATOES
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Source: Table 5.

Pounds

Transit

Average of
Chicago
samples

Damage

Average of

all samples

Average of
Des Moines
samples

3x5 5-3-2-3
Figure 4.

3x5 5-3-2-3

3x5 5-3-2-3

Comparison of transit damage per 100-pound sack by type
of load.

The evidence presented in this report is not sufficiently conclusive to indicate the superiority of either type of load. Both types
of loads have certain advantages. An advantage of the 3 x 5 load is
that it is relatively easy to make. On the other hand, an advantage
of the 5-3-2-3 may be that a tighter load can be obtained. Work done
by some others indicates the 3 x 5 type of load may be inferior for
early crop potatoes to some of the other types of loads.* (See
Figure 5.)
See Handlinp Potatoes, Union Pacific Railroad, Omaha, Nebraska. Also, Barger,
W/. R.; Shear, E. V. Morris, L. L.; The Prevention of Mechanical Injury During Tranrit
of New Crop Potatoes, California Agricultural Experiment Station unnumbered report. 1945.
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Floor pads
There is little doubt that pads reduce transit damagein fact,
in the 14 cars sampled, pads reduced transit damage an average of
1.0 pound per 100-pound sack or 30 per cent. As is shown in Figure
6, pads were responsible for reducing transit damage for both types
of loads.*
It was felt that padding would have been even more effective if

more satisfactory pads had been used. The pads used were made
either of macerated paper or excelsior and were 12 by 30 inches.
Larger pads already are being manufactured and could, therefore,
be readily tested. Personnel at the terminal market frequently observed that pads had rolled up between the sacks, thus losing much
of their effectiveness (see Figure 7). Although comparisons in
transit damage were not made in some of the later shipments, the

Figure 5. The 3 x S trucked-in-load. Note that the bottom sack
is on edge.
In both cases, the differences between the respective means were statistically significant.
According to the test of significance the chances were less than 1 in 100 that the difference
between the two means for the average of all samples and the two means for the 3 x 5
load could have occurred by chance alone. These differences were highly significant. \\Ttth
respect to the difference between the two means for the 5-3-2-3 load, the chances were less
than .1 in 20 Chat this difference could occur by chance alone. This difference was significant
but not to the degree of the former ones.

QUALITY Loss IN MARKETING IDAHO-OREGON POTATOES
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Source: Tabie 6.

Pounds

Transit
Damage

Unpadded

Unpadded
Unpadded

Padded
Podded

Padded

Average of
cU samples

-

Figure 6.

3x5 load

5-3-2-3 load

Comparison of transit damage per 100-pound sack when
cars padded and unpadded.

pads were placed lengthwise in the car so that a sack was on parts
of two pads rather than on one (see Figure 8). This method of
padding is believed to be superior to placing the pads crosswise in
the car. Any subsequent study of pads should consider the possible
advantages of using larger pads.

There appears to be little doubt that general use of pads is
desirable if it can be shown conclusively that the additional income

derived would exceed the cost of the pads and the cost of placing
jhem in the cars. Unfortunately, it cannot be determined accurately
how much more (if any) buyers will pay for potatoes that have been

Figure 7. A 3 x S load showing how pads rolled up between the sacks
when placed crosswise in the car.

Figure 8. A 3 x S load at shipping point showing pads when placed
lengthwise in the car. Each sack rests on parts of two pads rather
than one as in Figure 7.
is
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However, it is possible to indicate the cost ofthe
pads per car. Based on 1949 prices, the small pads cost about 40
each and at least 72 are required per car. The total cost of padding
with small pads, therefore, would be about $3.00 per car. Some
time is required to place the pads in the car. This labor cost is
padded properly.

believed to be small.

About 35 pads 26 by 34 inches would be required in each car.
This would vary somewhat, depending on the type of load.* These
pads cost about l3ç each in 1949 which would mean a cost of about
$4.50 per car. The cost per sack when small pads are used would be

less than 10 per sack and slightly more than 10 if the larger pads
were to be used. Assuming that the 30 per cent less damage occurring in cars in which floor pads were used is representative, transit
damage could be reduced by 360 pounds in each car. There is no
simple solution to the problem because the 360 pounds would not all
be lost in any case. Most of the damaged potatoes actually are sold.
But this may be more than sufficient to warrant the additional cost
of padding. Railroads recommend padding because it reduces the

number of claims filed by shippers against them.

This in itself

should indicate to growers and shippers that padding may have considerable merit.

Quality losses related to position of samples in car
Transit damage is affected by the position of sacks in the car as
is shown in Figure 9. The transit damage was very heavy among
floor sacks when compared with center and side sacks.t On an
average, all the floor sacks were out of grade upon arrival at the
terminal market when floor pads were not used. When floor pads
were used the average reduction in transit damage in floor sacks was
40 per cent or almost 3 pounds per sack. Floor pads were effective
in reducing transit damage in floor layers but had little or no effect
on sacks in the center or side positions of the car.
The preceding analysis indicates again that losses in quality can
be reduced by the use of floor pads. Whether this will bring transit

damage down to a practical minimum has yet to be determined.
However, regardless of how small quality losses in marketing may
seem to growers, shippers, and others, attention constantly should
be focused on ways and means of achieving quality improvement.
Technological advances which always are present in a dynamic econ-

omy often make it possible to achieve these improvements ecoLetter from L. \V. Hayes, sales manager, Simplot %Vestern Idaho Produce, Inc.,
t Davis, op. cit., p. 25. Davis compared the transit damage as affected by position of
sacks in only two cars, yet his results were about the same as those obtained in thus study
where the sample was larger.
November 16, 1949.

Source: Table 7.
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Comparison of transit damage per 100-pound sack by
different positions of samples in car.
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It is reasonable to believe that Idaho and Oregon will
lose some of their competitive advantage in marketing potatoes if
the industry is not constantly on the lookout for opportunities to
nomically.

market a higher quality product.

Quality losses in potatoes held in storage 5 days
A sample of 16 sacks was held in storage for 5 days after arriving at the terminal market. This was done in an attempt to obtain
some idea of quality losses that occurred after the potatoes reached
the terminal market and before they were actually displayed in retail
stores. The increases in defects which occurred are shown in
Table 2.* Most of the increase was due to light greening which was

probably much greater in this instance than normally may be the
case.t Perhaps of more significance than the large increase in light
greening was the increase in bruising and other defects. Although

the increase in bruising was not particularly great, it continued to
increase even when potatoes were held in storage. This increase in
bruising in storage is the result of the additional handling and some
old bruises becoming more apparent.
Table 2 also indicates that considerable shrinkage in weight occurred during the 5-day period. This shrinkage averaged more than
3.5 pounds per 100-pound sack.

Table 2.

QUALITY LossEs WHEN 16 SAMPLE SACKS HELD IN

STORAGE AT TERMINAL MARKET FOR 5 DAYS, 1949.
Average
weight
Item

First terminal inspection

Inspection after storage

Increase

per 100pound
sack

Average defects per 100-pound sack
Light
greenOther
Bruise'
Heat2
ing
defects Total

Pounds Pounds Pounds Pounds Pounds Pounds
102.8

8.2

1.6

99.2

9.3

1.6

3.6

1.1

12.4
12.4

5.2

15.0

6.3

28.0

1.1

13.0

'Includes shipping point and transit bruise.
'Potatoes with heat n all likel'hood developed light greening, thus covering up the
effects of heat in the second terminal inspection.

These increases in defects are not shown separately for Chicago and Des Moines

because there were no important diCerences.
t Light greening is a physiological change in the tubers which usually is brought about
by exposure to light. In some instances, however, temperature also may be a factor in
causing light greening.
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Qualify in Retail Stores
Only a brief appraisal of Figure 10 is needed to see that a considerable proportion of the potatoes offered to housewives in Chicago
and Des Moines were defective. By far the most important of the
defects were bruised, broken, or cut potatoes. If injury is included
in appraising quality then something was wrong with an even greater

proportion of the pounds of the potatoes obtained in retail stores.*
If the sample obtained in Chicago was at all representative, it means
that almost half of the potatoes offered at retail had injury and grade
Source: Table 8.

Percent
of
pounds
80

Free from defects

and injury
60

40

Injury

20

Total defects (all
defects counting
against grade)
Chicago

Figure 10.

Des Moines

An indication of quality of potatoes in retail markets,
August 1949.

Under U. S. standards for potatoes, injury means any defect which more than slightly
affects the edible or shipping quality, or the appearance of the individuat potato. Injury
does not count against grade.
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It is reasonable to believe that retailers discard some seriously damaged and rotten potatoes when open displays are used. If
this was done by most retailers, the number of pounds of defective
potatoes was probably greater than shown in this report.
defects.*

The evidence furnished up to this point indicates that quality
loss occurs throughout the marketing process. It is logical, therefore,

to conclude that quality will be even lower before the potatoes are
finally consumed. Reduction in quality is very likely the result of
two important factors. These are: (1) time involved in the marketing process and (2) method of handling. Both of these are discussed
in detail in the final section of this report. Ways and means of reducing quality losses in marketing are proposed.

Economk Significance of Study
The determination of quality losses in marketing potatoes may
in itself indicate to growers and handlers that action should be taken
to reduce these losses. It is believed that growers are becoming
more and more aware of the fact that their responsibility does not
end with the production process. Marketing is also their responsibility. Therefore, it is fitting and proper that growers show real
concern about the quality of potatoes finally sold to consumers. It is
believed that low-quality potatoes may have some adverse effect on
per capita consumption.
It is not possible to indicate exactly the gains that might accrue
to growers as the result of reductions in quality losses. The difficult
nature of the problem may be better appreciated if several possible
approaches are suggested. An appraisal of each approach is made as
considered.
It is said that reducing damage, shrinkage, and spoilage increases

total supplya supply that is already too great to assure growers a
satisfactory price. If total supply is too great, a more satisfactory
use of resources may be had by reducing acreage rather than by de-.
stroying part of the crop through mishandling. The resources saved

by reducing the acreage in potatoes can be used to produce other
agricultural products.

Subsequent analysis indicates that improvement in quality is
worthwhilethat it would increase Idaho-Oregon farmers' net incomes. To be unconcerned about quality losses in handling and
A study conducted by cornell University in 1948 shows that more than a fifth of the
total volume of potatoes sold in the New York market contained some type of defect serious
enough to score against grade. To meet U. S. No. 1 grade, not more than 6 per cent of
the tubers in any lot may be below the reouirensents of the grade. In the New York study
as well as in this one, the average percentage of defects was more than three times the
tolerance allowed for U. S. No. I grade. 5ee Farm Econasn,cs, No. 170, August 1949.
New York State College of Agriculture, Cornell University, Ithaca, N. Y.
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marketing potatoes because they are believed to reduce the total
supply may be considered a negative approach that has little merit.
Second, can gains through quality improvement be measured in
retail stores? If there are gains in terms of dollars and cents to the
growers from quality improvement, then obviously these gains must
occur at the retail level. But it is quite another matter to measure
the gain easily or in a satisfactory way. This is because mark-down
losses may be minor. This means that consumers must sometimes
buy low grade potatoes. A report made by the Federal Trade Commission shows that less than half of one per cent of the retail value

of potatoes was lost as the result of spoilage and "mark down."*
Because potatoes are only a small part of the total food purchases
made, consumers may take what is available rather than shop around
to see whether some other store has higher quality potatoes. For
this reason, consumers as a general rule buy the potatoes on display.
Actually, on occasion when the quality is low people may refrain
from buying potatoes or at least they may reduce the amount purchased.

Third, can gains to growers through quality improvement be
measured at the terminal market? If some reasonable assumptions
are made, it is believed that possible gains to growers can best be
seen at the terminal market or at the wholesale level. It is well
known in the potato industry that carlots of potatoes of high quality
will bring a higher price than those of lesser quality. Prices paid
per hundred pounds of U. 5. 1 Size A long white potatoes in Chicago
are shown in Table 3. The variation in price of potatoes for the
same grade is probably the result of two factors. First, there are
differences in quality within a given grade. Some or all of the price
Table 3. SALE OF IDAHO-OREGON LONG WHITE U. S. No. 1, SIZE A.
POTATOES ON SELECTED DAYS, CHICAGO, ILLINOIS

Number of
cars sold and
price per
Date

Wednesday, August 3, 1949
Thursday, August 11, 1949
Monday, August 15, 1949
Tuesday, August 16, 1949
Thursday, August 25, 1949

cwt.
3
1 t

2

$3.65
3.70
3.50
3.45
3.55

Number of
cars sold and
price per
cwt.
3

$3.60

1

3.45

2 t 3.45
1 @ 3.40

Number of
cars sold and
price per
cwt.

1

t

$3.40

4
4
Source Daily Fruit and Vegetable Report, U. S. Department of Agriculture, Production and i\Iarketing Administration, Fruit and vegetable Branch, Chicago 8, Illinois.
Probleni.s in Marketing Potatoes, U. S. Department of Agriculture, Dureau of Agri.
cultural Economics, Washington, D. C., July 1949, p. 35.
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difference per hundredweight is undoubtedly the result of variation
in quality. Buyers are willing to pay more for cars of re]atively high
quality. Second, some of the difference probably is the result of
variations in price which occur during the day as a result of changes
in supply and demand. In this connection, the ability to bargain
over price may result in exactly the same quality potatoes selling for
slightly different prices. Perfect competition in the economic sense
does not prevail in any of the wholesale markets.
Table 4 shows the carlot shipments of Idaho-Oregon potatoes
from the major early-crop area for the most recent 8-year period. It
should be noted that 1948 and 1949 shipments showed a significant
increase over the preceding years.
Table 4.

CARLOT SHIPMENTS OF IDAHO-OREGON POTATOES FROM
EARLY-CROP AREA 1942-1949
Year

1942
1943
1944
1945
1946
1947
1948
1949

]Idaho

Oregon

Total

Cars

Cars

Cars

1,906
3,393

601
1,552

2,894

2,236
2,718
2,623
2,566
2,572
3,259

2,507
4,945
5,130
6,149
5,656
5.440
6,643
7,413

3,431
3,033

2,874
4,071

4,154
Source: Mrrketiog Northwest Potatoes, U. S. Department of Agriculture, Production
and Marketing Administration, Portland, Oregon.

On the basis of the information shown here it is reasonable to
suppose that at least 6,000 carloads of potatoes will be shipped out of
the early crop area each year. If improvements in quality could be
made which would raise the price by only 50 per hundredweight, the
growers in this relatively small area would receive at least $105,000
additional each year. A higher price by 15 per hundredweight
would increase total income by almost a third of a million dollars. It
may reasonably be supposed that rather significant improvements in
quality would mean as much as an additional 250 per hundredweight.
This would amount to more than a half million dollars of additional
income, assuming that the same amount of potatoes could be sold at
the higher price.

To secure immediate gains, therefore, Idaho-Oregon growers
should take steps to practice product differentiationto produce and
market a relatively high quality product. Growers cannot be satisfied with progress made to date. Competing areas are constantly
on the alert to achieve some advantage. To obtain average or above
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average prices Idaho-Oregon growers need to give increasing attention to quality. This is a particularly challenging problem because
of the great distance to market.
Improved quality of potatoes generally may have some favorable
important long-run effects on the industry. Higher quality may encourage greater consumption of potatoes and may reverse or at least
slow down the decline in consumption per person.

Corrective Measures for the Potato Industry
to Consider
This section of the study deals briefly with a series of recommendations as to how quality may be improved. The industry is
probably aware of all or most of the suggestions made, but it may be
appropriate to list them in logical fashion and to indicate their
importance.

What growers can do
USE GOOD SEED. If the grower starts out with a low quality
product no amount of careful handling will improve it on the way
to consumers. Diseases of potatoes such as ring rot, black-leg, and
black heart can be eliminated by using good seed. Most growers
are aware of the fact that poor seed can mean the difference between
a satisfactory profit and a heavy loss. Low quality caused by poor
seed, coupled with quality losses in marketing, has to some degree
driven consumers to other food commodities, thus reducing con-

sumption per person.*
PROPER DIGGING WILL RECUCE DIGGER CUTS AND FIELD

Vine killers should be used to hasten potato maturity and
thus reduce some skinning and bruising at digging time. Irrigation
and tillage practices should be established that will reduce the number
and hardness of clods. This together with padded equipment whenever possible and proper supervision of personnel should keep digger
cuts and field bruises at a minimum.t Also, growers and shed operators should give serious consideration to using canvas rather than
burlap field bags. California studies indicate that wind burn and
sun scald can be reduced by using canvas field bags4
BRUISES.

PIcK POTATOES IMMEDIATELY AFTER DIGGING.

This is par-

ticularly important on windy or hot clear days. Growers in western
Report

of

'First Annual Northwest Perishable Loss Prevention Short Course."

Yakima, washington, 1950, Lecture 115 by Ben Davidson.
t Ibid., Lecture 9 by bValter C. Sparks.
R., and Morris, L. L., Tighter Picking Socks Redsicc Surface Brownsng
f Barger,

of Early White Rose Potatoes, California Agriculturat Experiment Station. unnumbered
report, April 1943.
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Idaho and eastern Oregon may find it to their advantage to give
serious consideration to scattering pickers through the field in order

that potatoes may be picked sooner after digging than is now the
case. If each picker has relatively short rows to cover all pickers
could stay closer to the digger, thus leaving fewer potatoes exposed
most of the time. Growers should give instructions to stop the
diggers when pickers get too far behind.
4. USE PADDED TRUCK BEDS.
It constantly is necessary to
remind ourselves that potatoes are a perishable product and should,
therefore, be handled with care. In addition to using padded truck
beds to reduce bruising, the field bags should be laid, not thrown,
upon the vehicle.

What packing sheds can do
USE RUBBER-COVERED EQUIPMENT IN WASHING AND GRADING
WHENEVER POSSIBLE. Conveyor belts should be of rubber or rubber-

covered construction. Rubber cushions should be used wherever
potatoes are dropped from the washer to conveyor belts or elsewhere
in the washing and grading operations.
WEIGH MORE CAREFULLY.

The sample sacks at shipping

point ranged in weight from a low of 95.0 pounds to a high of 110.0
pounds. The average shipping point weight was 102.9 pounds per
sack and 100.9 pounds at the terminal market. It is desirable that
sacks weigh about 102 pounds at shipping point in order that retailers
receive the full 100 pounds which is the amount they pay for. More
careful weighing would reduce the range which is far too wide if
the sample is at all representative of weighing operations in general.
Sw SACKS CAREFULLY. It was observed that sacks frequently
were poorly sewed with the result that some potatoes were squeezed
out of the sack. Also when sewing is carelessly done with light

twine the twine sometimes breaks, causing potatoes to be spilled
and damaged.
USE FLOOR PADS IN CARS. As has been indicated, it is believed that floor pads will more than pay for themselves by reducing
transit damage. Although the increase in income growers may
receive by using pads cannot be accurately indicated, it is reasonable
to assume that greater income can be expected because the potatoes
will in all probability arrive at the market in better condition.
LOAD CARS CAREFULLY. Often the 3 x 5 load is carried into
the car 5 bags at a time on a hand truck and dumped. In loading
the hand truck the bottom sack is placed edgewise and the four others
are stacked on top. All sacks in the car turn to some extent in transit
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and this causes bruises from the turning of the floor sacks. An
advantage of the trucked-in-load is that it reduces labor costs to
some extent. If quality suffers as a result of savings in the use of
labor in loading, it is questionable whether the savings are in. the
interest of either producers or consumers.

What railroads can do
EXPEDITE MOVEMENT TO MARKET.

Carriers are thought to

be properly concerned about moving perishable agricultural products
such as potatoes to market as rapidly as possible. In any dynamic society, however, it is necessary to strive constantly for improved
methods. The research staffs of carriers should continue to design
more efficient equipment and improve rail schedules whenever pos-

Constant attention should be given to keeping abreast of
growers' and shippers'. marketing problems. Some carriers have
done effective work in recommending handling procedures to
sible.

growers.*
REDUCE LOAD SHIFTS. There was considerable shift in the
loads going into the Chicago markets. In the Des Moines market
there was practically no shift in the loads. It is reasonable to conclude that some of the shift in loads in Chicago was caused by switching and breaking up trains. It is believed that the question of
switching and breaking up trains is of sufficient importance to warrant a national survey.

What wholesalers and retailers can do
HANDLE MORE CAREFULLY. In loading, transporting, and
unloading potatoes, employees should be reminded frequently that it
is their responsibility to give the consumer as high quality a product
as possible. This will mean higher returns to producers and it is
reasonably certain that handlers all through the marketing process
also will gain.
KEEP WORKING STOCK AT A REASONABLE LEVEL. Excessive
supplies mean additional delay in getting part of the supply into the
hands of consumers. The preceding analysis brings out clearly that

delays in marketing will reduce quality. As the potatoes moved
closer to the consumers, more and more defects were found.
The preceding brief outline of measures to reduce quality losses
in marketing potatoes to a minimum suggests that producers, handlers,
and even consumers must work together. The objective is to produce and market the best possible product at as little cost as possible.
Per capita consumption of potatoes has been declining for about 40
See Handling Potatoes, and Handling Onions. Union Pacific Railroad, Omaha,

Nebraska.
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years. Stemming this decline in consumption per person or reversing

it, depends to a considerable extent on the quality of product offered
consumers. More and more growers are beginning to see that marketing is as much their responsibility as production.

Table 5.

COMPARISON OF TRANSIT DAMAGE AND OTHER DEFECTS
BY TYPE OF LOAD, 1949

Average increase in defects per
100-pound sack

Type of load
All samples (14 cars)
3 x 5 load
5-3-2-3 load
Chicago (8 cars)
3 x 5 load
5-3-2-3 load
Des Moines (6 cars)
3 x 5 load
5-3-2-3 load

Table 6.

dam age

Shipping
point
bruise

All other
defects

Total

Pounds

Pounds

Pounds

Pounds

2.6
2.9

2.1

0.8

5.5

1.9

1.2

6.0

3.5
4.1

3.9

2.6

1.4
2.2

8.8
8.9

1.3
1.3

-0.2

0.3

1.4

0.9

0.2

2.4

Transit

COMPARISON OF TRANSIT DAMAGE AND OTHER DEFECTS
WHEN CARS WERE PADDED AND UNPADDED, 1949

Average increase in defects per
100-pound sack

Item

All samples
Padded
Unpadded

damage

Shipping
point
bruise

All other
defects

Total

Pounds

Pounds

Pounds

Pounds

2.3
3.3

2.0

1.0
1.0

5.3
6.2

2.0

2.0
2.1

0.8

4.8

3.1

0.7

5.9

2.5
3.4

2.1
1.7

1,2
1.3

5.8

Transit

1.9

3 x 5 load

Padded
Unpadded

5-3-2-3 load
Padded
Unpadded

6.4

Table 7. COMPARISON OF TRANSIT DAMAGE AND OTHER DEFECTS
BY DIFFERENT POSITIONS OF SAMPLES IN CAR, 1949

Average increase in defects per
100-pound sack

I tern

All samples
Floor
Center
Side

Padded loads
Floor
Center

Transit

damage

Shipping
point
bruise

All other
defects

Total

Pounds

Pounds

Pounds

Pounds

5.6
1.6

1.9
1.9

0.7
1.1

8.2
4.6

1.5

2.0

1.4

4.9

4.2

1.8
1.8
2.2

0.8
0.9
1.4

6.8
4.0

2.0

2.0
3.0

0.6
1.3

1.5

1.7

1.3

9.6
5.3
4.5

1.3
1.5

Side

Unpadded loads
Floor
Center

7.0

Side

I
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5.1

Table 8.

PROPORTION OF RETAIL SAMPLES OF IDAHO-OREGON POTATOES IN CHICAGO AND DES MOINES SHOWING
TOTAL DEFECTS AND INJURY, 1949

Classification of samples

Type of potato

Number
of
samples

Number
of
samples
in grade

Number
of
samples
out of
grade

105 samples

Bliss Triumph
White Rose
Russet

Total
Chicago samples
Bliss Triumph

White Rose
Russet
Total

Average defects by weight
Bruise
broken,

or cut

Other
defects'

Light
greening'

Total
defects

Injury'

Per cent

Per cent

Per cent

Per cent

Per cent

3.7
4.9

0.4
11.0

25.5
30.7

4.1

2.0

14.6

19.0
9.9

26

2

24

21.4

21

3

18

58

16

42

14.8
8.5

105

21

84

12.9

4.2

3.4

20.5

15.4

22

1

3
5

21
14
4

21.2
13.8
3.3

4.3

17
9

5.5
1.6

0.5
6.6
4.8

26.0
25.9
9.7

26.7
18.8

48

9

39

15.2

4.3

3.5

23.0

21.3

4
4

1

0.4

...

19.1

2.1

29.5

23.3
50.7

12.8
19.7

49

11

3
4
38

22.9

....

9.4

4.6

1.5

15.5

9.4

Des Mses samples
Bliss Triumph
White Rose
Russet
Total

24.6

12.6

12
45
11.0
4.1
57
3.4
18.5
10.4
'Includes potatoes affected by wet rot heat, external discoloration, scald, sunburn, scab, wire worm, misshapen, growth cracks, and rodent damage.
'Light greening includes all potatoes si,owing light greening whether classified with other defects or not, therefore, some potatoes may be counted twice.
'This classification is mechanical injury which was not serious enough to count against grade. It is not included in total defects.

