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Imports and exports of seed potatoes are determined by a large number 
of factors including economic, geographic, and climatic aspects; local varietal 
preferences; end use considerations; and concerns regarding disease spread. 
The bacterial ring rot disease (BRR), caused by Corynebacterium sepedom'cum 
(Spieck. and Kotth.) Skapt. and Burkh., has in recent years become of 
concern to a number of countries importing seed potatoes from North 
America. In this paper an attempt will be made to evaluate the impact of this 
concern on seed potato exports from Canada and the United States. 

The statistical information included in this report was derived from 
many different sources. Although in this paper seed potatoes are treated as a 
commodity separate from fresh and ware potatoes, it is recognized that 
potatoes marketed as seed may be utilized for consumption, and those sold 
for tablestock are sometimes used as seed. Furthermore, data is limited to 
that made available by the various countries that deal in seed potatoes. 
Nevertheless, the data presented defines in general terms the scope of the 
industry. 

Seed Potato Production in North America 
In Canada and the United States, seed potato production is a specialized 

industry for the production of high quality, varietally pure, and disease-free 
seed for production of high yielding tablestock (commercial) potato crops 
(18). Certification regulations set disease tolerance levels for each class of 
seed potatoes. In Canada, a national program is in effect with uniform 
tolerance levels throughout the country. In the U.S., seed potato certification 
is a state responsibility and as a result some variations in regulations exist 
between states. However, all certification programs in North America have 
a zero tolerance level for the bacterial ring rot disease (19). 

Canada produces some 65 cultivars of seed potatoes with a total annual 
production of about 700,000 metric tons (MT) (Table 1). The major 
production is in the maritime provinces of Prince Edward Island (RE.E) 
and New Brunswick (N.B.). Production is more than adequate for own use 
but due to regional geographic and economic considerations, Canada imports 
about 4,000 MT of seed annually into provinces other than P.E.I. and N.B.; 
all from the U.S. In return Canada exports 35,000 MT (4-5% of its annual 
production) to the U.S. Canada also exports about 70,000 MT (equal to 
9-10% of its annual production) from E E.I. and N.B. to destinations outside 
of North America (Table 2). 

In the U.S. more than 60 cultivars of seed potatoes are grown. Total 
annual production is about 1,750,000 MT, produced largely in Colorado, 
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T A B L E  1. - -  Quantity of seed potatoes produced lh Canada. 

Annual production in metric tons 
1980 1981 1982 1983 1984 

EE.I. 398,010 478,179 490,618 455,098 425,150 
N.B. 194,153 156,765 175,092 145,325 150,266 
Other 99,234 82,714 85,227 88,716 84,881 
TOTAL 691,397 717,658 750,937 6 8 9 , 1 3 9  660,297 

Source: Potato Market Review, Market Information Service, Marketing and Economics 
Branch, Agriculture Canada 1984/85, 1979-1983. 

TABLE 2. -- Quant#y and value of seed potatoes exported from Canada. 

Annual quantity in metric tons 
Country 1982 1983 1984 1985 

Europe 
EEC members* 38,792 8,699 19,812 21,143 
non-members 0 29 3,183 330 

Mediterranean basin 4,085 12,001 0 12,780 
South America 43,299 27,850 32,394 17,201 
West Indies 15,177 18,479 9,868 9,792 
Central America 241 200 181 251 
United States 56,601 29,893 28,149 42,505 
Australia 0 21 0 0 

TOTAL 158,195 97,172 93,587 104,002 
Total value 33,162 23,868 30,264 25,198 

(~000) 
Value/metric ton 210 246 323 242 

($) 

*Includes Spain and Portugal which became EEC members in 1985. 
Source: Statistics Canada. 

Idaho, Maine,  Minnesota, Nor th  Dakota,  and Wisconsin (Table 3). About 
4,000 M T  (0.2% of total product ion)  are exported to Canada and another  
1,000 M T  are exported to other  markets  (Table 4). T h e  U.S. also is largely 
self-sufficient in seed production,  import ing only 35,000 M T  annually from 
Canada. 

Seed Potato Markets Outside Canada and the U.S. 
T h e  main competi tors of Nor th  American,  especially Canadian, seed 

potatoes are countries in the European Economic C o m m u n i t y  (EEC). T h e  
six major European exporters are Belg ium/Luxembourg ,  Denmark ,  France, 
the Netherlands,  United Kingdom,  and West Germany  (TaMe 5 ). In 1985 



1987) BACTERIAL RING ROT PROCEEDINGS 685 

TABLE 3. - -  Quantity* of seed potatoes produced in the Um?ed States. 

Annual production in metric tons 

1982 1983 1984 

Colorado 80,470 74,090 112,330 
Idaho 441,540 411,540 467,940 
Maine 314,790 328,940 324,660 
Minnesota 228,690 218,45/) 237,540 
North Dakota 273,330 291,840 318,880 
Wisconsin 107,420 107,630 113,420 
Other 262,690 271,190 303,110 

TOTAL 1,708,930 1,703,680 1,877,880 

*Estimated from seed potato acreage approved for certification on the basis of an average yield 
of 10 tons/acre. 
Source: Potato Statistical Yearbook. 

TABLE 4. - -  Quantity of seed potatoes exported from the United States. 

Annual* amount in metric tons 

Country 1980/81 1981/82 1982/83 

Canada 4,91)9 4,121 3,738 
Mexico 518 390 57 
Venezuela 0 68 0 
Bahamas 68 60 47 
Netherlands Antilles 39 57 18 
Others 156 121 143 

TOTAL 5,690 4,817 4,003 

*Crop year Oct. l-Sept. 30. 
Source: U.S. Dept. of Commerce. 

TABLE 5. -- Quantity of seed potatoes exported from six 
European countries during 1985. 

(Quantity (metric tons) imported 

Exporting 

Country 

Importing country. 

EEC member EEC non-member Total 

West Germany 6,681 20,956 27,637 
France 12,367 38,590 50,957 
Netherlands 274, 391 266,229 540,620 
Belgiu m/l,uxembourg 3,217 3,552 6,769 
United Kingdom 1,373 113,425 114,798 
Denmark 5,306 13,621 18,927 

Source: Comext-Eurostat. 
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they collectively exported about 760,000 MT.  About 35% of these exports 
went to other  EEC countries, and the remainder  to some 85 different 
countries around the world. T h e  largest exporter  is the Nether lands  which 
exports about  65% of all seed that is exported around the world. In compar- 
ison, exports from Canada to countries other  than the U.S. amount  to only 
8% of world trade. Exports from the U.8. to countries other than Canada are 
less than 1%. 

Markets  for Nor th  American seed include European countries both 
within and outside the EEC,  Nor th  Africa, and Central and South America. 
Canada's major customers beside the U.S. are Greece, Italy, Portugal,  Spain, 
Algeria, Uruguay,  Venezuela, and Cuba  (Table 6). T h e  U.S. exports mainly 
to Canada and Mexico (Table 4). 

Occurrence of Bacterial Ring Rot 
T h e  bacterial ring rot disease has occurred at one t ime or another  in all 

potato growing states and provinces of the United States and Canada. 
Current ly  local BRR-free areas do exist, but  are limited to relatively small 
geographic areas. Unpubl ished data from 13 U.S. states indicate that during 
the last four years the acreage rejected for certification in each state on 
account of ring rot varied from 0 to 15% of that entered for certification by 
state; the mean rate of rejection was 3.6% of the seed acreage (Table 7). In 
the two major  Canadian seed producing provinces the percent of acreage 
rejected due to BRR varied from 0-3%; the mean for the last five years was 
1.04% (Table 8). T h e  data presented are not directly comparat ive,  however, 
since in Canada all potatoes produced by a grower are rejected for certification 
if BRR is found anywhere in his crop, whereas in some U.S. states only the 
lot in which BRR is found is rejected for certification. 

Yield losses due to BRR are small and largely limited to tablestock 
crops. Statistical data are not available for yield loss in seed crops due to 
BRR, but  are probably negligible. Economic  losses are incurred largely due 
to the zero tolerance regulation under  which a potato crop cannot be 

T ABLE 6. - -  Major overseas markets for Canadian seedpotatoes. Percent of 
total quantity exported to destinations other than the U.S. 

Country 1982 1983 1984 1985 

Algeria 4 18 0 20 
Cuba 12 26 14 14 
Italy 11 0 12 9 
Portugal 14 7 8 10 
Spain 7 5 7 9 
Venezuela 20 29 35 25 
Uruguay 19 10 14 3 
Other 13 5 10 4 

Source: Statistics Canada. 
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TABLE 7. -- Percent of  acreage rejected due to bacteria/rT"ng rot in 
thirteen U.S. states. 

687 

State 1982 1983 1984 1985 

1 0.7 5.2 0.7 1.3 
2 2.6 4.0 5.2 1.5 
3 0.0 0.0 0.0 0.0 
4 4.3 2.8 1.9 0.2 
5 0./) 0.6 0.2 12.0 
6 3.2 3.9 2.9 0.2 
7 1.0 5.7 0.5 0.6 
8 13.0 14.9 10.0 12.4 
9 --* -- 0.0 0.0 

10 2.7 1.5 0.7 0.9 
11 14.6 2.2 0.0 1.9 
12 - -  0.0 0.0 0 . 4  

13 -- -- 2.5 5.0 

Source: Questionnaire. 
*Data unavailable 

TABLE 8. - -  Percent o f  acreage rejected due to bacterial ring rot 
in two Canadian provinces. 

Province 1980 1981 1982 1983 1984 

P.E.I. 1.4 0.2 0.0 2.0 3.0 
N.B. 0.6 0.5 1.5 0.1 1.1 

Source: Potato Seed Division, Plant Health and Plant Products, Agriculture Canada. 

certified for seed if even one plant  or  tube r  with the disease is found (11). 
Indiv idual  grower  losses are somet imes  large bu t  f requency  of occurrence  is 
low. In  the N o r t h  Amer ican  seed indus t ry  B R R  is kept  u n d e r  control  by the 
zero tolerance certification regulat ion,  bu t  it is this regulat ion which  causes 
an e c o n o m i c  loss far greater  than  cur ren t  yield loss due  to the disease. 

A l t h o u g h  B R R  was first descr ibed in G e r m a n y  and has appeared in 
many  E u r o p e a n  countries,  it has not  been  officially repor ted  in most  of these 
countr ies  du r ing  the last twenty  years (2, 6). A m o n g  E E C  countr ies  only 
D e n m a r k  reports  as having the disease (1, 12). However ,  Lell iott  (14) refers 
to the presence of the disease in pota to  cons ignments  f rom Belg ium prior  to 
1967. M o r e  recently, West  G e r m a n y  also reported the presence of the 
disease in a Uni ted  Nations quest ionnaire  (7). T h e  presence of C. sq~edonicum 
in D u t c h  seed potatoes was impl ica ted  on the basis of immunof luorescence  
tests in an Italian study but  B R R  symptoms  were not  observed (16). A m o n g  
n o n - E E C  E u r o p e a n  countr ies  it still occurs in Scandinavian and East Bloc 
countries.  T h e  eradication of the disease from several E u r o p e a n  countr ies  
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has generally been attributed to their use of whole seed for planting, 
although supportive data has not been published (10, 15). 

Bacterial ring rot has been reported in certain Central and South 
American countries as well as in Asia including the Pacific Rim countries 
(6). However, of all the Latin American countries that import seed potatoes 
from Canada, only Panama and Venezuela have reported BRR to occur 
during the last decade although the identification of BRR in these countries 
has not been confirmed. Perhaps significantly, the disease has never been 
reported in the North African potato growing regions such as Egypt, 
Algeria, Tunisia, and Morocco. 

Although the literature citations and distribution maps published by 
CMI (2, 6) provide useful information as to where the disease has been 
reported to occur, they must be interpreted with caution. The  information 
obtained in this way is directly related to the extent and accuracy with 
which field inspections have been carried out and a willingness to publish 
the occurrence of the disease. In most countries tablestock or commercial 
crops are not inspected and therefore BRR, if it occurred, would often 
remain unrecorded. Furthermore certain cultivars such as Alpha, Desiree, 
and Urgenta do not show symptoms readily and therefore BRR would not 
manifest itself even if it were present. On the other hand, it is uncertain 
whether diagnosis of the disease in countries where brown rot (Pseudomonas 
solanacearum) (Smith) Smith occurs has been correct in every case. Tuber 
symptoms of the two diseases are similar and some countries lack facilities to 
make definitive identifications. Thus  it is appropriate to recognize that the 
true distribution of the BRR causal organism is not certain and is perhaps 
quite different from what the literature would suggest. 

The European Economic Community and BRR 
a. The  EEC Position 

The  European countries within the EEC (except for Denmark) have 
either never recorded the presence of BRR or presume that they have 
eradicated it and are concerned about the risk of importing the disease (20). 
Their  position regarding seed potato importation from countries where 
BRR occurs was initially formulated by the EPPO Working Party in 1952 
(13): 

"Nothing  short of a complete embargo on the import of potatoes from 
infested countries can guarantee against the introduction of the disease. 
On the other hand, before considering such drastic measures, Governments 
should bear in mind that if potatoes intended for seed are not cut before 
planting, there seems to be little risk of the disease becoming serious." 
Subsequently the EEC position on importing potatoes from countries 

where BRR occurs developed into the current position. It is summed up in 
the following quotation as viewed from an Italian perspective (9): 

"Italy is considered to be free from ring rot as this disease has never 
been reported. Every year Italy imports about 90% of its seed potatoes. 
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Unfortunately, there is a shortage of certain cvs, such as Kennebec, on 
the European market and therefore Italy has to import them from 
Canada or Poland where outbreaks of ring rot have been reported. To 
import seed potatoes from these countries Italy has to obtain each year 
special derogation from the EEC. From a phytopathological point of 
view, these imports from Canada and Poland represent a real risk of 
introducing C. sepedom'cum to Italy, especially if one takes into account 
the quantity of potatoes involved, several thousand tons. The disease 
could also spread to other member states of the EEC free from the 
disease, such as the United Kingdom, Holland, Belgium, Ireland and 
Western Germany, who all import table potatoes from Italy." 
When the Treaty of Rome, which is the EEC constitution, was signed, 

the pbytosanitary regulations were left to the discretion of Member States. 
However, the application of different plant quarantine regulations regarding 
imports of plants and plant products within and outside of member states led 
to an unworkable situation (17). In response, the EEC set out uniform 
standards in the Council Directive 77/93/EEC in December of 1976 (3). 
With regards to BRR the directive states that "Member States shall ban the 
introduction into their territory of the harmful organisms listed in Annex I, 
Part A"--which, among others, includes C. sepedonicum. In a subsequent 
amendment provision is made for importation of potatoes from outside the 
EEC if regulations in the country of origin are equivalent to EEC regula- 
tions for combating BRR (4). The current EEC regulations for the control 
of BRR were set up "in order: to prevent its occurrence, to locate it, to 
control it with the aim of eradicating it," and "to prevent its spread" (5). 
Details of the EEC directive are determined by the Standing Committee on 
Plant Health which is in turn advised on matters regarding BRR by an 
expert committee. The latter committee is composed of phytobacteriologists 
representing each of the member countries. 

The expert committee has dealt extensively with procedures for detect- 
ing BRR in symptomless tubers with emphasis on the eggplant and immuno- 
fluorescence (IF) tests. Their studies included experiments in which various 
tuber lots were tested for BRR by IF in each of the EEC countries. Although 
results of their work have not been published, it is known that some of their 
IF tests have yielded ambiguous data. Whether the ambiguous results were 
due to non-specificity of antisera or due to low populations of C. sepedonicum 
present in European seed potatoes is not known. 

b. Requirements for derogation 
The current regulations under which importation of seed potatoes by a 

member country is permitted from a country in which BRR occurs are as 
follows: 

1. Importation only shall be from BRR-free areas which are defined as: 1) 
areas in which no BRR was found by field inspection or laboratory tests 
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during the previous five years, 2) constitutes an area consisting of at least 
3 farms or an area of at least 4 sq. km., 3) are surrounded by land that has 
been free from BRR for at least three years. 

2. Tubers  used to produce seed for importation must be from the highest 
classes of seed. 

3. Acreage planted for tablestock in BRR-free areas shall not exceed 20% 
of acreage planted for seed. 

4, Only potatoes from a BRR-free area may enter a BRR-free area. 
5. Equipment  and containers from a non-BRR-free area cannot be brought 

into a BRR-free area. 
6. Tuber  lots to be exported must be sampled, separately for each grower, 

to test for BRR. 
7. Samples for testing shall be 1% of tubers exported up to 1000 tubers. 
8. Tube r  samples shall be tested by the immunofluorescence procedure. 
9. T h e  import ing country shall test additional samples before releasing 

shipment. 
10. Samples for testing must be made available to other EEC countries as 

requested. 
11. T h e  amount  of potatoes imported shall be limited by the amount  that 

can be tested. 
12. Potatoes imported by an EEC member  state can only be used to grow 

tablestock for own use. 
13. Storage and handling equipment  used by EEC member  states must be 

cleaned and disinfected before being used with other potatoes. 

T h e  derogation requirements reflect a very great concern of EEC 
member  states with respect to BRR, although there are some indications, as 
discussed above, that suggest the disease has not been entirely eradicated 
from EEC member  countries besides Denmark.  The i r  requirements for the 
BRR-free areas appear to presume overwintering and field spread of the 
organism despite the assertion that " - - the re '  is little if any spread of the 
disease within the growing crop . . . .  " and that " . . .  disease spread is mainly 
by contact of potatoes with planting, harvesting and handling equipment  or 
transport and storage containers . . . .  "(5). It is especially the requirement  for 
a BRR-free area that poses difficulty for Nor th  American exports to Europe. 
In Nor th  American agricultural areas farm boundaries are flexible due to 
land sales and rentals as well as the fact that individual land holdings may 
not be contiguous. In addition, requirements for BRR-free status of neigh- 
boring land makes each grower's export  possibilities dependent  on others, a 
prospect unpalatable to independent-minded North  Americans. 

c. Indirect  effect of EEC position 
Seed potato exports to EEC member  countries are severely limited 

under current  regulations. T h e  EEC position, however, also has implications 
for other  seed potato markets (8). Some countries that traditionally import 
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seed from North America, export a large percentage of their production to 
Europe as tablestock. Since EEC member countries are concerned about 
any BRR infected potatoes entering their countries, there is increasing 
pressure on the countries exporting tablestock to Europe to prove that their 
potatoes are BRR-free. Consequently tablestock exporl~ing countries prefer 
to obtain seed from known BRR-free countries and therefore limit importa- 
tions from North America. The potential implications of this situation for 
North American potato exports are great. Algeria, for example, imports 
132,695 MT of seed from Europe alone. Although Canada has exported as 
much as 10% of this value to Algeria, this market will not expand and may 
be lost altogether. Moreover, markets in other seed importing countries 
such as Egypt, Morocco and Tunisia which collectively imported 109,530 
MT of seed potatoes from Europe in 1985, are closed to North American 
seed potatoes since they also export large quantities of tablestock potatoes to 
Europe. 

In addition to the direct implications of the EEC position, other 
nations are increasingly using EEC access as a yardstick by which to measure 
quality of products they wish to import. Most countries that import seed 
potatoes have either direct or indirect regulations against importing BRR- 
infected potatoes. Particulars of the regulations are often not well defined 
and thus EEC standards are used. Therefore with an attitude of"if it's not 
good enough for the EEC, it's not good enough for us" the EEC position can 
affect all seed potato markets. If known BRR-free seed potatoes are available 
there is very little incentive to purchase seed with a BRR risk. Whether 
BRR poses a risk to the potato industry of non-European nations is difficult 
to assess with current knowledge. It is not known whether BRR infections 
would be sustained in commercial stocks, even if they were imported by 
countries whose climate is substantially different from North America and 
northern Eurasia where the disease has been most significant. It is noteworthy, 
however, that BRR has not been reported in crops grown from Canadian 
seed potatoes in the many 8outh and Central American countries where 
Canada exports. Neither has BRR been reported in crops grown from 
Canadian seed in Italy, Greece, Spain, and Portugal. 

Economic Impact of BRR on Canadian Exports 
Currently Canadian exports of seed potatoes to the U.S. are determined 

by economic and geographic factors and availability of specific cultivars, but 
shortages of good seed in major potato producing states also play a role. 
About 50% of seed imported from Canada is entered for recertification in 
one of the U.S. state programs while the remainder is used to produce 
tablestock. U.S. efforts to eradicate BRR will certainly affect this trade with 
Canada. The availability of disease-free mini-tubers from tissue culture 
derived plants provides the means for each potato grower to initiate a 
disease-free program, making the need for high quality Canadian seed 
superfluous. 
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Data on markets that have been lost on account of BRR are not avail- 
able but the following is one illustration of the kind of situations that have 
occurred. Canada exported seed potatoes to South Africa from 1936 to 1967 
(excluding the years 1942 and 1943). On June 21, 1968, South Africa placed 
an embargo on Canadian seed imports because BRR was found in a potato 
crop grown from a 1967 shipment of Canadian imported Kennebec potatoes. 
Since then, Canada has not shipped to South Africa. 

Considering the EEC position, it is entirely possible that the entire 
EEC market will be closed to Canadian seed potatoes. With the recent 
membership of Spain and Portugal into the EEC, these markets will then 
also be lost entirely especially because the EEC prohibits multiplication of 
seed imported from a country with BRR. This represents 25% of current 
exports outside of North America. Furthermore the indirect effect of the 
EEC position on Algerian and Cuban exports could severely reduce these 
markets perhaps by more than 50%. It is also not unreasonable to believe 
that non-EEC member countries will reduce their imports from Canada by 
at least 20% due to their desire to import products meeting EEC standards. 

Taken all together, Canada could easily lose 50% (worth about $10 
million annually) of its current (1982-1985) seed potato markets outside of 
North America due to concerns over BRR. The estimates made above are 
conservative and perhaps an even greater proportion of current markets is 
threatened. In addition to these direct losses of markets, the fact that Canada 
has BRR also puts it in a poor bargaining position with regards to prices. 
The value of Canadian seed potatoes is undoubtedly depressed due to the 
stigma associated with BRR. 

If BRR were to be eradicated, the value of Canadian seed potatoes 
would increase, current markets could be maintained and expanded, and 
new markets developed. It is difficult to estimate the real potential of the 
Canadian seed potato industry but even a small increase in its share of the 
world market would be a substantial one for the industry. 

Economic Impact of BRR on U.S. Exports 
The importance of BRR to U.S. seed potato exports has been less than 

that to the Canadian industry largely due to the fact that its export destinations 
have been to countries other than Europe, that is, to Canada and Central 
and South America. Nevertheless certain U.S. exports to Canada have been 
discontinued due to concerns over BRR. For example, P.E.I. traditionally 
purchased some of its seed from the U.S., especially Maine, Minnesota and 
North Dakota. Since 1980 all P.E.I. imports of potatoes from the U.S. must 
be scrutinized by a Plant Disease Committee as part of their program to 
eradicate BRR with the result that practically no seed is imported into 
P.E.I. Canada's federal regulations also stipulate that all seed entering 
Canada for recertification must be tested for BRR and must originate from 
farms in the U.S. which have been free of BRR for five years. 
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Since the U.S. exports to markets outside of Canada are chiefly to 
Mexico and Venezuela, these have not been directly affected by the EEC 
position regarding BRR. However, BRR will become a factor in any attempts 
to expand the market. Although seed potato sales to Pacific Rim countries 
have been negligible, it is perceived to be a potentially significant market 
especially for the western states. Furthermore it is predicted that there will 
be an increasing need for healthy seed potatoes for the expanding consump- 
tion in the Far East (21). No  doubt the presence of BRR will play a role in 
determining whether the U.S. seed potato industry can be expanded. 

Conclusion 
The  questions as to whether BRR can be eradicated and whether it is 

economically feasible to do so are complex ones. The  ecology and biology of 
the causal organism, C. sepedonicum, is insufficiently understood to determine 
whether it can indeed be entirely eradicated from a geographic area. However, 
the experience in Europe with the disease does suggest that the incidence of 
the disease can be decreased by cultural practices to a level where it appears 
to be eradicated. Whether the steps to be taken to eradicate the disease 
warrant the economic cost must be decided on a regional level, state by state 
and province by province. 
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