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The l o s s  t o  t h e  p o t a t o  grower i n  Washington from l e a f  r o l l  i n f e c t i o n  c o n s i s t s  
of bo th  a  r e d u c t i o n  i n  y i e l d  and i n  q u a l i t y  of  t h e  crop.  The g r e a t e s t  l o s s  occurs  i n  
t h e  Russet  Burbank v a r i e t y ,  where l e a f  r o l l  i n f e c t i o n  i s  u s u a l l y  accompanied by n e t  
n e c r o s i s  i n  t h e  t u b e r s .  Net n e c r o s i s ,  o r  phloem n e c r o s i s ,  r e f e r s  t o  a  network of 
brown t h r e a d l i k e  s t r a n d s  of dead phloem t i s s u e  i n  t h e  t u b e r s ,  o r i g i n a t i n g  a t  t h e  stem 
end and extending wi th  varying s e v e r i t y  toward t h e  a p i c a l  end. Net n e c r o s i s  fo l lows 
i n f e c t i o n  of t h e  p o t a t o  p l a n t s  wi th  t h e  l e a f  r o l l  v i r u s  t h a t  i s  t r a n s m i t t e d  by t h e  
g reen  peach aph id ,  !- e r s i c a e  ( ~ u l z e r ) & / .  Rich (1) showed t h a t  t h e  number of 
n e t  n e c r o t i c  t u b e r s  i n c r e h i n g  t h e  f i r s t  8  t o  1 2  weeks of s t o r a g e .  A f t e r  t h a t  
t ime,  t h e  number of n e c r o t i c  t u b e r s  d i d  n o t  i n c r e a s e ,  bu t  t h e  e x t e n t  of damage w i t h i n  
t h e  a f f e c t e d  t u b e r s  cont inued t o  i n c r e a s e .  

There a r e  many r e f e r e n c e s  t o  l e a f  r o l l  and n e t  n e c r o s i s ,  b u t  on ly  Rich (1) seems 
t o  have s t u d i e d  t h e  p r o g r e s s i v e  development of  n e t  n e c r o s i s  i n  s t o r e d  t u b e r s .  I n  1966 
l a r g e  q u a n t i t i e s  of p o t a t o e s  were c o l l e c t e d  from a  f i e l d  of Russet  Burbank p o t a t o e s  
t h a t  was s e v e r e l y  i n f e c t e d  wi th  l e a f  r o l l .  I n  1970 two o t h e r  l a r g e  samples o f  
p o t a t o e s  were c o l l e c t e d  from f i e l d s  t o  s t u d y  t h e  s e v e r i t y  and development of n e t  
n e c r o s i s  i n  s t o r a g e .  The r e s u l t s  of t h i s  s t u d y  a r e  presented  he re .  

M a t e r i a l s  and Methods.--In t h e  autumn of 1966, approximately 2 t o n s  of p o t a t o e s  
wege h a r v e s t e d  from a  f i e l d  nea r  O t h e l l o ,  Wash. The po ta toes  were s t o r e d  a t  4 0  t o  
44 F .  Tuber samples were removed from s t o r a g e  a t  i n t e r v a l s  of 0 davs and 1. 2 .  4 .  
8 ,  1 6 ,  2 4 ,  and 32-weeks a f t e r  h a r v e s t .  The t;bers were segrega ted  i n t o  3  s i z e  groups:  
l e s s  than  2-E/2 i n .  long,  2 - 1 / 2  t o  4 i n .  l ong ,  and over 4  i n .  long.  The stem end of 
each t u b e r  was c u t  o f f  and t h e  c u t  v o r t i o n  of t h e  tube r  examined f o r  n e t  n e c r o s i s .  
The s e v e r i t y  of n e t  n e c r o s i s  was c l k s s i f i e d  i n t o  1 of 5  c a t e g o r i e s  according t o  t h e  
depth  of n e c r o t i c  p e n e t r a t i o n  from t h e  stem end a s  fo l lows :  (1) t r a c e  (up t o  3/8 i n .  
d e e p ) ,  (2) 1 / 2  t o  7/8 i n . ,  (3) 1 t o  1-3/8  i n . ,  (4) 1 - 1 / 2  t o  2 i n . ,  and (5) more than  
2 i n .  deep.  The number of t u b e r s  was r ecorded  f o r  each s i z e  group and a l s o  each 
depth  ca tegory  f o r  each examination d a t e .  

I n  t h e  autumn of 1970, approximately 2 t o n s  of po ta toes  were ha rves ted  from a  
f i e l d  i n  t h e  Moses Lake a r e a  and a l s o  ano the r  2  t o n s  of p o t a t o e s  were h a r v e s t e d  from 
a  f i e l d  i n  t h e  Yakima a r e a .  The t u b e r s  were s t o r e d ,  then  segrega ted  i n  s i z e  and 
examined i n  t h e  same manner a s  d e s c r i b e d  f o r  t h e  1966 p o t a t o e s .  The t ime i n t e r v a l s  
i n  s t o r a g e  were 0 ,  5 ,  6 ,  11, and 25 weeks f o r  t h e  Moses Lake p o t a t o e s ,  and 4 ,  11, 20, 
and 25 weeks f o r  t h e  Yakima p o t a t o e s .  I n  1970,  we a l s o  recorded t h e  weight  of t h e  
n e t  n e c r o s i s  p o r t i o n  of t h e  t u b e r ,  t h e  weight  of t h e  c l e a r  p o r t i o n  o f  t h e  t u b e r ,  t h e  
t o t a l  weight  of t h e  n e c r o t i c  t u b e r s ,  and t h e  we igh t  of t h e  t o t a l  sample. 

Po ta toes  were ha rves ted  wi th  a  1-row p o t a t o  d igger - sacker  combination and 
p o t a t o e s  from a  15- t o  2 5 - f t  s e c t i o n  of a  row were p laced  i n  1 sack.  S i n c e  l e a f  r o l l  
i n f e c t i o n  i n  a  f i e l d  i s  s p o t t y ,  t h e  number of t u b e r s  wi th  n e t  n e c r o s i s  i n  a sack may 
be h igh  o r  low. We randomly s e l e c t e d  3 t o  5  of t h e s e  sacks  f o r  a sample t o  examine 
f o r  n e t  n e c r o s i s .  

1/ I n  coopera t ion  wi th  t h e  Col lege  of A g r i c u l t u r e ,  Research Cen te r ,  Washington - 
S t a t e  U n i v e r s i t y ,  Pullman 99163, and t h e  Washington S t a t e  F o t a t o  Commission. 

2 /  Homoptera: aph id idae .  - 



R e s u l t s . - - T a b l e  1 g ives  t h e  number of t u b e r s  examined f o r  n e t  n e c r o s i s  i n  
each s i z e  group and t h e  average s i z e  of t h e  t u b e r s  f o r  each s t o r a g e  t ime i n t e r v a l  
from t h e  O t h e l l o ,  Moses Lake, and Yakima a r e a s .  Data presented  i n  F igures  1 ,  2 ,  and 
3 a r e  based on t h e  number of t u b e r s  given i n  Table 1. Thus, s imple  c a l c u l a t i o n s  
from Table  1 and any of t h e  f i g u r e s  w i l l  g ive  t h e  number of t u b e r s  a t  any d e s i r e d  
p o i n t .  Column 5 i n  Table 1 shows t h a t  t u b e r s  from t h e  1966 O t h e l l o  crop were much 
l a r g e r  than  t u b e r s  from t h e  1 9 7 0  Yakima c rop  and t h a t  t h e  Yakima p o t a t o e s  were 
l a r g e r  than  t h e  Moses Lake p o t a t o e s .  

Table 1.--Number and s i z e  of Russet Burbank potato tubers examined fo r  

n e t  necros is  a f t e r  time in t e rva l s  i n  storage. 1971. 

a! Weeks i n  Number o f  tubers f a r  indicated size- Avg. s i z e  

s to raze  Small Medium Large Total  b! i n  inches- 

Othello,  Wash. 1966 crop 

0 163 219 142 524 4.11 

1 95 244 186 525 3.64 

Moses Lake, Wash. 1970 crop 

Yakima, Wash. 1970 crar, 

4 140 509 82 731 3.20 

a /  Small - under 2-112 in. long; medium - 2-112 t o  4 in. long; large  - over - 
4 in. long. 

b! Calc+ated from t h e  averages of:  small t ube r s  = 2.0 in. long; medium tubers  = - 
3.25 in. long; and large  tubers  = 5.00 in. long. 
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F i g u r e  1: C u m u l a t ~ v e  p e r c e n t a g e  ( t r .  + 1 i n .  = 1 i n .  l i n e ;  t r .  + 1 i n .  
+ 2 i n .  = 2 i n .  o r  t o t a l )  of t u b e r s  w i t h  n e t  n e c r o s i s  and t h e  
dep th  of  n e t  n e c r o s i s  n e n e t r a t i o n  i n  t h e  t u b e r s  i n  r e l a t i o n  t o  
t u b e r  s i z e  and weeks i n  s t o r a g e .  Lines f o r  1 / Z  i n .  and 1 - 1 / 2  i n .  
were omi t t ed .  O t h e l l o ,  Wash., 1966 
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F i g u r e  2 :  Average d e p t h  of  n e t  n e c r o s i s  p e n e t r a t i o n  i n  t h e  t u b e r s  i n  
r e l a t i o n  t o  t u b e r  s i z e  and weeks i n  s t o r a g e .  O t h e l l o ,  1966. 
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F i g u r e  3:  Pe rcen t  of  t u b e r s  w l t h  n e t  n e c r o s i s  and dep th  o f  n e t  n e c r o s i s  
p e n e t r a t i o n  i n  t h e  t u b e r s  i n  r e l a t i o n  t o  weeks i n  s t o r a g e  
( O t h e l l o ,  1966; Moses Lake and Yakima, 1970) .  
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P o t a t o e s  from t h e  O t h e l l o  a r e a  were s o  s e v e r e l y  i n f e c t e d  w i t h  l e a f  r o l l  n e t  
n e c r o s l s  t h a t  t hey  were unmarketable e x c e p t  f o r  s t a r c h .  A t  h a r v e s t t i m e ,  33% of  
t h e s e  t u b e r s  c o n t a i n e d  n e t  n e c r o s i s  (F ig .  1 ) .  The pe rcen tage  o f  t h e  t u b e r s  w i t h  n e t  
n e c r o s i s  i n  samples examined 0 ,  1 and 2 weeks i n  s t o r a g e  was g r e a t e r  t h a n  i n  t h e  
t u b e r s  examined a f t e r  4 weeks i n  s t o r a g e  (F ig .  1 ) .  These r e s u l t s  were n o t  i n  ag ree -  
ment w i t h  Rich ( I ) ,  s i n c e  he found t h a t  t h e  number o f  t u b e r s  w i t h  n e t  n e c r o s i s  i n -  
c r e a s e d  f o r  t h e  f i r s t  1 2  t o  16 weeks and remained about  t h e  same t h e r e a f t e r .  How- 
e v e r ,  o u r  r e s u l t s  may be an a r t i f a c t  o r  our  sampl ing  procedure  i n  t h a t  t h e  f i r s t  3  
samples  examined may have been h a r v e s t e d  from a  p a r t  of  t h e  f i e l d  w i t h  a  h ighe r  l e a f  
r o l l  i n f e c t i o n  than  t h e  o t h e r  samples and s o  accoun t s  f o r  t h e  h i g h  pe rcen tage  of  n e t  
n e c r o s i s  a t  h a r v e s t t i m e  and t h e  lower pe rcen tage  a f t e r  32 weeks i n  s t o r a g e .  
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The p e r c e n t a g e  of  t u b e r s  w i t h  n e t  n e c r o s i s  was c o n s i s t e n t l y  g r e a t e r  i n  l a r g e  
s i z e  t u b e r s :  sma l l  t u b e r s  ranged from 5 t o  2 1 %  n e t  n e c r o s i s ,  medium t u b e r s  ranged 
from 1 6  t o  36% n e t  n e c r o s i s ,  and l a r g e  t u b e r s  ranged from 2 5  t o  55% n e t  n e c r o s i s  
( F i g .  I ) .  

F i g u r e  2 shows t h a t  t h e  d e p t h  o f  n e t  n e c r o s i s  p e n e t r a t i o n  i n  t h e  t u b e r s  was 
g r e a t e r  i n  l a r g e  s i z e  t u b e r s  t h a t  i n  s m a l l e r  t u b e r s .  The i n c r e a s e d  s t o r a g e  t ime 
f o r  t h e  s e v e r e l y  i n f e c t e d  t u b e r s  from t h e  1966 O t h e l l o  c rop  d i d  n o t  i n f l u e n c e  t h e  
development of deepe r  n e t  n e c r o s i s  p e n e t r a t i o n  i n  t h e  t u b e r s .  

Tubers Sampled from t h e  1970 c r o p  a t  Moses Lake and Yakima had l e s s  n e t  ne-  
c r o s i s  t h a n  t u b e r s  from t h e  1966 O t h e l l o  c rop  ( F i g u r e  3 ) .  The p e r c e n t a g e  of  t h e  t u b e r s  



k i t h  n e t  n e c r o s i s  showed l i t t l e  change from h a r v e s t  t ime t o  11 weeks i n  s t o r a g e  f o r  
Moses Lake o r  Yakima, t h e n  t h e  p e r c e n t a g e  of  t u b e r s  w i t h  n e t  n e c r o s i s  g r a d u a l l y  i n -  
c r e a s e d  f o r  t h e  remainder of t h e  25-week s t o r a g e  p e r i o d  (Fig .  3 ) .  The depth  of  n e t  
n e c r o s i s  p e n e t r a t i o n  i n  t h o  t u b e r s  f o r  t h e  Yakima p o t a t o e s ,  and excep t  f o r  t h e  11-  
week s t o r a g e  sample of  t h e  bloses Lake p o t a t o e s ,  s l i g h t l y  i n c r e a s e d  a s  t h e  t ime of 
s t o r a g e  i n c r e a s e d  (Fig .  3 ) .  The pe rcen tage  and p e n e t r a t i o n  of n e t  n e c r o s i s  i n  t u b e r s  
from Yakima a s  r e l a t e d  t o  s t o r a g e  p e r i o d s  a r e  both  i n  agreement w i t h  d a t a  p re sen ted  
by Rich ( 1 ) .  

The d a t a  ob ta ined  from t h e  weight  of  b o t h  t h e  n e t t e d  p o r t i o n  and t h e  c l e a r  p o r -  
t i o n  of  t h e  n e c r o t i c  t u b e r s  and a l s o  t h e  weight  of  t h e  t o t a l  sample gave a lmost  t h e  
same in fo rma t ion  a s  t h e  d a t a  p r e s e n t e d  i n  F i g u r e s  1, 2 ,  and 3  on t h e  p e r c e n t  of  t u -  
b e r s  w i th  n e t  n e c r o s i s  and t h e  dep th  of n e t  n e c r o s e s  p e n e t r a t i o n  i n  t h e  t u b e r s .  There-  
f o r e ,  t h e s e  d a t a  a r e  omi t t ed  from t h i s  r e p o r t .  

Conclus ion . - -The  development of  n e t  n e c r o s i s  i n  Russe t  Burbai~k p o t a t o e s  i s  r e -  
l a t e d  more t o  t h e  t ime of  i n f e c t i o n  w i t h  l e a f  r o l l  v i r u s  t h a n  t o  t h e  l e n g t h  of  t ime 
t h e  t u b e r s  were i n  s t o r a g e .  In p o t a t o  p l a n t s  i n f e c t e d  w i t h  t h e  l e a f  r o l l  v i r u s  e a r l y  
i n  t h e  growing season ,  a s  i n  1966 a t  O t h e l l o ,  n e t  n e c r o s i s  development i n  t h e  t u b e r s  
was a lmost  complete b e f o r e  t h e  t u b e r s  were h a r v e s t e d  and s t o r e d ;  t h u s ,  t h e  s t o r a g e  
t ime of t h e  t u b e r s  had l i t t l e  e f f e c t  on f u r t h e r  development o f  n e t  n e c r o s i s .  In po- 
t a t o  p l a n t s  i n f e c t e d  w i t h  t h e  v i r u s  l a t e  i n  t h e  growing season ,  a s  i n  1970 a t  Moses 
Lake and Yakima, t h e  t ime b e f o r e  h a r v e s t  was n o t  long enough t o  complete t h e  d e v e l -  
opment of  n e t  n e c r o s i s ,  and t h u s  t h e  p e r c e n t  o f  t u b e r s  w i t h  n e t  n e c r o s i s  and t h e  
d e p t h  of  n e t  n e c r o s i s  p e n e t r a t i o n  i n  t h e  t u b e r s  i n c r e a s e d  a s  t h e  s t o r a g e  t ime i n -  
c r e a s e d .  

(1)  Rich ,  Avery E .  1951. S t u d i e s  on phloem n e c r o s i s  i n  I r i s h  p o t a t o  t u b e r s  i n  I 
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