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An examination of tubers at harvest time will reveal many t h ~ n g s  about how well the crop 
was taken care  of and also how the potatoes will s tore  and process. 

What does tuher shape tell you? Tuber shapes can he very revealing. Figure 1 shows 
some shapes which i f  the tubers were able to talk would tell a story. Tubers pointed on the stem end 
generally indicate moisture s t r e ss  early in the development of the tuher. This is prohahly one of the 
more serious tuher shapes to have in a lot of tuhers. When the tuher is larger  at the time of s t ress ,  
dumbbell shapes can result. Late s t r e ss  and regrowth would result in tubers pointed on the bud 
(apical) end. Obviously a l l  tubers under a hill a r e  not the same size at any given time. Therefore 
al l  shapes can be present under one hill depending upon size of tubers at the time of stress,  the sev- 
erity of the s t r e ss  and degree of regrowth after the s t r e ss  period. 
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Figure 1 - The effect of moisture s t r e ss  at 
different stages of tuber growth on shape of 
tubers at harvest time. 
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The reason moisture s t r e s s  o r  any other type of s t r e s s  early in the tuber development 
stage is most serious i s  that generally the crop resul ts  in a high percentage of translucent o r  
sugar end development. As tubers  get la rger ,  s t r e s s  has  l e s s  effect in t e r m s  of affecting shape 
and processahility. 

Research and observations of samples indicate three  causes of sugar ends. (Figure 2)  
The f i r s t  type is due to s t r e s s  during ear ly  tuber growth which generally resul ts  in tubers pointed 
on the s tem end and low in s tarch o r  dry  matter  in the s t e m  portion a s  compared to the bud end. 
Low starch and high sugars  a r e  relative t e r m s  and are in comparison t o  the other end of the fry.  
This is the type of sugar end which was s o  troublesome during the 1971 season, and kept getting 
worse in storage, especially in immature lots.  The worst part  is that not much can be done to 
improve the potatoes once this condition exists.  

Figure 2 - Three different causes of sugar end 
development, early s t r e s s ,  la te  s t r e s s  and low 
temperature and their  effect on starch and sugar 
content. 
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The second type of sugar end develops on the bud end and can result f rom several  causes 
(1) late season moisture s t r e s s  and regrowth o r  (2) heavy application of nitrogen fer t i l izer  late in 
the season. 

It i s  a minor type of sugar end and is primarily a problem when potatoes a r e  processed 
directly out of the field. The presence of sugars  is due to immaturity of the bud portion. Analysis 
revealed very high sucrose content (an indication of immaturity) and also the presence of reducing 
sugars. This problem can he solved mere ly  by maturing the tubers. It is not a problem in 
storage. 



The third type of sugar end is due to low storage temperatures and differential huild-up of 
sugars .  F o r  some unknown reason the s tem portion Of normal tubers  accumulates much more  
sugars  than the hud portion. The ratio of sugars  in the two portions varies  and is worse some years  
than others. The reason fo r  this is not clearly understood a t  this  time. 

Russet Burbank normally has a slightly higher dry  mat te r  in the s tem than the bud portion. 
However, in 1971 a l l  of the samples analyzed had higher dry  mat te r  in the bud portion (Table 1). 

Tahle 1 - Percent  dry  matter  and reducing sugar contents 
of commercial and experimental samples analyzed in 1971. 

ANALYZED IN 1971. 

Sample No. % Dry Matter % Reducing Sugars 
Stem Bud Stem Bud 

How d ~ d  this occur? Analysis during growth and development revealed a switch in percent dry  
matter  content between the s tem and bud portions presumably due to the prolonged period of high 
temperatures (Figure 3)  which caused moisture s t r e s s .  
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Figure 3 - Change in percent dry  
matter  content of the s tem (basal) 
and bud (apical) portions due t o  high 
temperature induced moisture 
s t r e s s  1971 season. 
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In 1972 moisture s t r e ss  was created by withholding water for 10 days on six 400 foot rows 
of potatoes in the middle of June, after which water was reapplied. The normally irrigated plot 
had higher dry matter in the stem portion throughout the growth period (Figure 4). In the moisture 
stressed plot a switch in percent dry matter content between the stem and bud portions occurred a s  
in the 1971 season. These tubers were typical of translucent o r  sugar end potatoes. Apparently 
growth and development of the bud portion during and shortly after  a s t r e ss  period is at the ex- 
pense of the stem portion. This occurs even af ter  the tubers a r e  harvested and in storage where a 
gradual depletion of starch in the stem end has been observed especially in tubers which were im- 
mature on the bud end. These results would indicate that adequate moisture when tubers a r e  small 
is especially critical for  normal tuber development. The development of translucent o r  sugar ends 
can be controlled if precautions a r e  taken to  provide adequate moisture. 
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Figure 4 - Comparison of dry  matter 
contents of stem and bud portions during 
growth of normal irrigated and moisture 
stressed plots. 
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