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ABSTRACT 

Ring rot  caused by Corynebacterlum michiganense pv. sepedonicum is a 
threat  t o  both seed and commercial potatoes. In 1985 and 1986 near Mt. Vernon, 
Washington, a seed growing area,  freshly-cut seed pieces of several varieties 
were dipped into a slurry prepared from ring rot infected tubers and then hand 
planted into fields. Foliage symptoms first  appeared on Norgold Russet, LC-I 
(1986 only), Norchip (1986 only,) Red Pontiac, White Rose, Nooksack, and Russet 
Burbank 75 (67), 90 105 (XI), 105 ( I l l ) ,  105 (111) days a f te r  
planting, respectively (1986 in parentheses). High nitrogen, 300 lb N/a compared 
t o  50 lb N/a, had no e f f ec t  on symptoms. Results indicate t ha t  ring rot  
inspections of fields for seed cert if ication should be timed according t o  variety. 
Although only 2-5% of t he  plants f rom infested seed pieces of Nooksack and 
Russet Burbank showed ring rot  symptoms, yields of both varieties were reduced 
significantly more in inoculated plots than plots not inoculated with ring ro t  
bacteria. 

INTRODUCTION 

Ring r o t  caused by Cor nebacterium michi anense pv. sepedonicum 
(Spieckernann and Kotthoff, Dye - F -  and Dempt (Cms , was ~n t roduced  into North 
America in the  early 1930's (12). Starting in 1939, Bonde et al. of Maine began 
testing varieties and potato  seedlings for  immunity t o  ring rot  (2). They reported 
Dutch varieties President and Frisco and progenies of crosses involving President 
were resistant t o  infection, but not immune. In 1946, a highly-resistant seedling 
derived from these crosses was named Teton (9). Later,  resistant Saranac and 
Merrimack were introduced (1,lO). Presently, breeding varieties for ring rot  
resistance is taboo since resistant varieties a r e  considered la ten t  carriers 
compared t o  more suscep t~b le  varieties (7). A recent  release, Belrus, has lost 
some of i t s  popularity because of i t s  resistance t o  ring rot  (6). However, Bonde 
and Cove11 considered resistant Teton t o  be a less likely carr ier  of Cms than the  
very susceptible Kathhdin (3). 

This investigation was  made possible through grants  by t he  Washington S t a t e  
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In general, t h e  United S ta tes  seed industry has a zero  tolerance for ring rot, so  
any ,variety t ha t  contains l a ten t  Cms is highly undesirable. In Canada, cultivars 
t ha t  do not readily express ring rot  symptoms can not legally be propagated as 
seed (7). 

Other factors  may also delay ring ro t  symptoms, and therefore  ring rot  
detection. Under controlled conditions, symptoms were  more severe  at 77'F and 
milder at  61°F and 93°F soil temperatures (5). However, percentages of tubers ' 

infected were about the  same at all three  temperatures.  Perhaps this explains in 
a cold climate why Cms can  be spread without being de tec ted  in t he  field. 

Previous research on soil fert i l i ty a s  it e f f ec t s  ring ro t  symptoms is 
inconclusive (7). Evidently, due t o  diversity of soils throughout the  world, t he  
e f fec t s  on disease development a r e  not the  same in all areas. 

Reported herein is a two year study on t he  e f f ec t  of potato  variety and 
nitrogen level on expression of ring ro t  in a seed growing environment. Norgold 
Russet and Red Pontiac were  selected because they readily expressed symptoms. 
Russet Burbank and Nooksack were selected because they develop la te  symptoms 
except  occasionally when they show early green dwarf (4). The purpose of this 
study was t o  aid field inspectors in identifying ring ro t  in infected seed lots 
proposed for certification. 

MATERIALS AND METHODS 

The s i te  selected was near Mt. Vernon, Wa. on a Rifle si l t  loam soil near a 
potato seed growing area. 

Ammonium sulfate at the  ra tes  of 50 and 300 lb N/A were  broadcast on t he  
soil surface of plots 9-ft wide by 10-ft long prior to plowing 12 inches deep. 
Unfertilized and unplanted 5-ft alleys were  l e f t  at t he  ends of each plot t o  
faci l i ta te  plant reading and harvest. 

In 1985, Norgold Russet, Nooksack, Red Pontiac, Russet Burbank, and White 
Rose were tested. In 1986, LC-1 and Norchip were  also tested. Freshly-cut 2 
t o  3 oz seed pieces of each variety in wire baskets were  dipped into a watery 
slurry of Cms prepared from ring rot-infected tubers. The slurry was prepared 
by grinding four t o  six tubers in a food blender with water  and then adding 
additional water  t o  make a tota l  of about six gal (3). A tuber slurry ra ther  than 
pure cultures of Cms were used because pure cu l t u r e sa r e  thought t o  lose their 
pathogenicity (2). First, all non-ring rot  t r ea ted  seed pieces were  hand planted. 
Then the  ring ro t  t reated seed pieces of each  variety were  planted, using new 
disposable plastic gloves. Seedpieces were  planted 12 inches apa r t  in to  open 
furrows and covered with disks. A factorial  design of variety, N fert i l izer,  and 
Cms t reatments  was established in three-row plots (9 f t  by 10 f t  long) arranged 
in a randomized complete block design with f ive  replications. 



Plants per plot showing ring rot symptoms such a s  paling of leaf le t  margins, 
leaf le t  necrosis, and plant wilt were  counted every two weeks. In October, 
tubers in the  center  row of each  plot were machine harvested. Total yield per 
plot was recorded and tubers with external dark brown necrotic areas  typical for 
ring ro t  symptoms were weighed. All potatoes judged as U.S. No. I tubers were  
weighed whether expressing ring rot  o r  not. Analysis of variance was calculated 
and mean separation was determined by Duncan's Multiple Range Test  (P = .05). 

RESULTS 

In these two years, foliage symptoms first  appeared on Norgold Russet, LC-1 
(1986 only), Norchip (1986 only), Red Pontiac, White Rose, Nooksack, and Russet 
Burbank 75 (67), (811, (81), 90 105 105 ( I l l ) ,  and 105 (111) days a f te r  
planting, respectively (1986 in parentheses). In general, t h e  early bulking 
varieties Norgold Russet, Red Pontiac, and White Rose had more plants with ring 
ro t  in 1985, but not in 1986 (Table I). The l a t e  bulking Russet Burbank and 
Nooksack varieties consistently had fewer plants with ring ro t  than other 
varieties. In 1985, plots with Russet Burbank had fewer  tubers with ring rot than 
any other variety. In both years, N ra tes  had no consistent e f f e c t  on ring rot  or 
% U.S. No. 1 tubers, but 300 lb N/a produced significantly higher yields than 50 
Ib N/A. Data on ra tes  of N were included in "Main Effect" at the  bottom of 
Table 1, but not in the  body of Table I, since N had no e f f ec t  on ring rot  and 
had a nonsignificant interaction with ring rot  infection. Varieties interacted with 
Cms inoculation t o  a f fec t  the  % of ring rot  plants and tubers and yield but not % 
U.S. No. 1 tubers. 

DISCUSSION 

The best control of Cms might be t o  develop highly resistant or immune 
varieties. However, with resistant varieties such a s  Teton, a few plants do show 
symptoms and symptomless plants a r e  thought t o  be  potential  l a ten t  carriers. I t  
should be recognized t h a t  symptomless plants of a l l  varieties have varying 
potentials as la tent  carriers. Evidently, Nooksack and Russet Burbank have some 
resistance t o  infection by C m s  and probably have more potential a s  la tent  
carriers than early bulking and senescing varieties such a s  Norgold Russet, Red 
Pontiac, and White Rose. 

P a r t  of the  difficulty in discovering ring ro t  in later-bulking varieties, as this 
study has shown, is the  long, 105- t o  110-day period of incubation from infection 
t o  symptoms. Because of this long period, ring rot  in short season seed growing 
areas  may not be seen in infected lots before vines must be killed for harvest. 
Low numbers of Cms bacter ia  entering the  host might also produce potential  
la tent  hosts. It has been shown t h a t  about 300 CFU a r e  needed t o  produce 
symptoms in susceptible Red Pontiac (8). 

Environment may also e f f ec t  symptom expression. However, t he  percentages 
of plants from infected seed pieces of six varieties planted near For t  Ellis, 
Montana were not significantly different from those in t he  same six varieties 
when grown near Prosser, Washington where average temperature  was 10°F higher 
(11). In this study, nitrogen fert i l ization had no e f f ec t  on symptoms. 



Results of t he  study reported herein indicate t ha t  cert if ication inspectors 
must know the  period of Cms incubation and character is t ic  symptoms for each 
variety grown in their area. Many certif ication agencies prohibit ring rot  gardens 
or trials in the  vicinity of seed grower's farms. Such a pract ice  severely limits 
training or* inspectors in identification and eradication of ring rot. 
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