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A s  production costs increase and a higher percentage of the potatoes 
produced a r e  processed, it  is  becoming increasingly evident that better 
storage construction and management is going to be required in the future. 

Successful storage of potatoes does not begin when potatoes a r e  put 
into storage, but the care  and environment in which potatoes a r e  produced 
and harvested has considerable affect on how potatoes store.  The quality 
of potatoes can be maintained but never improved by storage. 

What a r e  some of the quality factors required of stored potatoes7 

1. Attractive external appearance. Potatoes should have smooth 
shape with a uniform bright russet ,  f i rm periderm without 
blemishes such as  bruises, skinning, pits, sprouts, rots, etc. 

2. High internal quality. Potatoes should be fairly high in s tarch 
o r  d ry  matter content (<20%), they should be mealy, and have 
a fairly low reducing sugar content. By reducing sugars I 
mean primarily glucose and fructose which a r e  highly associated 
ayith darkening of processed products. 

What a r e  some of the factors which can affect the storage ability 
and maintenance of quality in potatoes 7 

1. Maturity. This is a very elusive term when used in reference 
to potatoes. Generally what i s  meant i s  the stage when the 
skin o r  periderm is f i rm o r  set. With the advent of processing, 
this concept of maturity will have to change. The internal 
qualities of a tuber a s  affected by  maturity will also have to be 
considered. Maturity has some affect on how potatoes store.  
Immature potatoes, of course,  s to re  very poorly. They a r e  
subject to greater  weight loss  due not only to dehydration but 
also higher initial respiration rate.  Immature potatoes a r e  
m o r e  subject to rot  organisms, pressure bruising and they 
also build up reducing sugars  at a high ra te  a t  4Z0 F and 
450 F than mature potatoes (Fig. 1). 

Seperate analysis for stem and apical portions a r e  shown. The 
relative amounts of sugars in the two halves is very important 
in the making of french fries.  The preponderance of reducing 
sugars  in one end (generally s tem end) has caused problems in 



in the making of uniform color f r les ,  In all  cases the stem portior, 
of the tuber has over twice the &mount of sugars a s  the apical end 
regardless of maturity o r  storage temperature. More research is 
needed to completely understand and discover methods to alleviate 
this behavior. Over-mature tubers a r e  from plants which had died 
down prematurely whatever may  be the cause, shortage of fertili- 
zer ,  disease, etc. Potatoes which a r e  allowed to remain In the 
soil after the vines a r e  dead for an extended period physiologically 
age, especially if soil temperatures a r e  high. Physiologically old 
tubers tend to sprout sooner, there is  some indication that they 
tend to build up sugars faster in storage, and they a r e  more  sub- 
ject to blackspot. 

Maturity affects weight loss in storage (Fig. 2) .  The curves a r e  
the average monthly loss of 15 bags of potatoes stored at 3 tem- 
peratures. Mature potatoes lost  significantly less  weight than 
either immature o r  over-mature potatoes. This weight loss i s  
due primarily to dehydration. Rot is not included. No signifi- 
cant differences in weight loss were obtained at storage tempera- 
tures  of 4Z0, 45O o r  48' F. 

2. Bruising. Bruised potatoes in general do not s tore  a s  well a s  
sound potatoes. Initial respiration ra tes  a r e  higher causing more  
problems of heat dissipation. Bruised potatoes a r e  more  sus- 
ceptible to rot organisms. A concerted effort on the part of 
everyone involved is  required to minimize bruising. Proper  
soil moisture, harvester adjustment, and tractor and chain speed 
awareness a r e  essential. One of the most important uncontroll- 
able factors affecting bruising is  low tuber temperature. Tuber 
temperatures of potatoes harvested af ter  the middle of October 
a r e  too cold over 50% of the time. Ear l ier  commencement of 
harvest of storage potatoes is definitely needed. 

3 .  Malformation. Malformed tubers a r e  the result of poor cultural 
practices; for this reason they do not s to re  well. Figure 3 shows 
a comparison in reducing sugar accumulation between malformed 
and normal tubers. Greater accumulation obtained by malformed 
tubers indicates poorer storage and processing ability. 

Storage environment. There a r e  basically two factors which need to be 
controlled for proper storage and that i s  temperature and humidity. The 
temperature a t  which potatoes a r e  held through most of the storage season 
is generally a compromise between that temperature which is  low enough 
to keep potatoes from sprouting and rotting and that which is high enough 
to prevent excessive build up of reducing sugars.  At the present time, 
for the Pusset  Burbank variety this is  around 45' F. (Refer to Fig. 1) 



Temperature control i s  achieved by drawing in cool outside a i r ,  
mixing it with the inside a i r  and forcing it through the pile of potatoes 
through a se r ies  of ducts spaced about 10 feet apart. When potatoes 
a r e  f i rs t  placed in storage they should be cooled down a s  rapidly as  
possible to 48-50' F to prevent any rapid spread of rot organism. 
wound healing will occur a t  this temperature if relative humidity i s  
maintained above 90%. After wound healing has occurred, which takes 
from 2 to 3 weeks, then the temperature should be lowered to a holding 
temperature of around 45O F. 

For extended storage a t  high temperatures (45-48O F )  until May o r  
June, the use of sprout inhibitors a r e  required. Two chemicals, CIPC 
(chloroisopropyl carbamate) and MH (maleic hydrazide) a r e  the most 
commonly used. CIPC is generally applied as  a vapor through the a i r  
duct system in December after the potatoes have well suberized. A 
good a i r  distribution system is essential. Uneven sprout inhibition can 
result  in the formation of internal sprouts. Maleic hydrazide is  applied 
to green vines about the time of blossom drop or  la ter  depending on the 
condition of the vines. It is  translocated to the tubers causing inhibition 
of sprout growth in storage. 

Relative humidity generally should be maintained above 90%. 
This is difficult to do sometimes, expecially when large amounts of 
outside a i r  a r e  being drawn in to cool the potatoes. Humidity control is  
in some ways more  difficult to achieve than temperature control. 
Generally, the recommendation has been to thoroughly soak the storage 
floor a week to 10 days before harvest. This means several  applications 
of water to fill the soil profile. If the soil is dry  it will take up water 
from the potatoes causing dehydration. Mist humidifiers in the air dis- 
tribution system a r e  also required. 

A greater  amount of ro t  as well a s  a higher incidence of pressure  
bruising will occur.in a d ry  cellar  than in a cellar  with adequate humidity. 

Generally there a r e  three periods in the storage life of the potato. 

Wound healing o r  curing period. Bruises caused by harvesting and 
handling should be healed o r  suberized to prevent the entrance of rot  
organisms and to cut down on weight loss due to dehydration. Although 
suberization occurs much more rapidly a t  higher temperatures (60-70°F. ), 
it is important to control the progress of rots o r  infections already present 
by  rapidly cooling pulp temperatures down to 48-50° F when potatoes f i r s t  
come into storage. Wound healing will take place a t  these temperatures 
although at  a much slower rate.  High humidity is imperative. 



Holding period. After wound healing has t a ~ e n  place, the temperatures 
should be gradually lowered to around 45O F which i s  a compromise tem- 
perature between sugar build up and rot  progression. A t  45' F reducing 
sugar build up is  enough to cause some darkening of processed products 
(Fig. 1. ). 

If the potqtoes a r e  in good condition (no signs of rot present), they 
can be held a t  48O F for a considerable length of time with very little build 
up of sugars.  However, it  is essential that they be treated with a sprout 
inhibitor. 

Removal period. Cold, brittle potatoes bruise very easily.  Before po- 
tatoes aie removed they should be warmed up to approximately 50° F. 
This may be done by shutting off the ventilation system and allowing the 
heat of respiration to build up in the pile. 

Storage of seed .  The results  of research on seed storage reported 
in the l i terature a r e  variable possibly because of differences in the 
physiological condition of the seed used by the various research people. 
Generally, storage at  approximately 40' F seems to be the optimum for 
most  varieties. Research conducted by the author in Idaho has shown 
an  increase in the yield of 10 ounce and over s ize  tubers from seed stored 
a t  40° F and 45O F in comparison to seed storage at  35O F. Prolonged 
storage at  low temperatures cause tubers to physiologically age. 
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