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Foreword
 

Agencies supporting potato improvement in developing countries generally place the highest priority 
on potato seed programs. The results of these efforts have been mixed due to the differing 
philosophies guiding the technologies being introduced and develop d and the many physical and 
socioeconomic variables which may affect -he performance and achievements of a -ved program. 

There are few comprehensive stidies aailable which document the structure and function of seed 
potato programs in developing countries. Given the complexity and the key role seud programs have in 
any country's potato improvement, CIP has initiated a series of case studies of seed programs in both 
the developing and developed world. This is one of a series of studies; others will examine the seed 
potato systems in Fcuador, Kenya and the Philippines. Tnese case studies offer a comprehensive look 
at the important informal seed sector, the official seed programs, and the interaction among the 
various elements of the informal system, the official program and farmers. 

We expect the conclusions from these studies will help guide CIP activities in seed production and 
improvement and be useful to the nation,' institutions involved and others concerned with the suc
cessful functioning of this -Atal component to the potato system of any country. 

Sawyer
LRichardSaye
Director General 
International Potato Center 
Lima, Peru 
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Preface 

This study has been initiated as part of a wider investigation into potato seed systems. The study was 
conceived by and financed through the International Potato Center (CIP), Lima, Peru. The rationale 
for thr developed country study was to establish the nature of the systems and the factors which had 
shaped them. Many of the issues faced by developing countries in relation to seed potato production 
systems are also found in many developed countries. 

This is primarily a study of formal seed systcms. Informal seed systems are unimportant in the 
three case studies examined. This does not mean that informal systems are not important in some 
temperate climate developed countries. 

Acknowledgements are due to the many people who assisted the author during field visits to the 
countries covered. Thanks are also due to Dr Chessley Smith and Allan Parker in Canada,
Dr. Douglas Hall in Scotland, Dr. Ineka Mastenbroek in the Netherlands and Dr. Douglas Horton and 
Dr. Charles Crissman of CIP for their comments on the draft report. 
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Executive Summary
 

This report examines seed potato systems in developed countries using the case-studies of three 
important seed potato-producing countries; the Netherlands, Canada and Great Britain. It compares 
different systems with an emphasis on the nature of the institutional structure. Seed potato production 
and marketing is supported by a wide range of support activities, and involves a considerable challenge 
in terms of it.itutional organization. 

In the three systems studied there has been considerable institutional intervention with the 
purpose of either sectorial development, social or equity adjustment -or user/consumer protection. 
The methods of 'intervention' are diverse. It is possible to discern those interventions which :nvolve: 
the direct subsidization of the costs of seed multiplication or the various activities which support it; 
control over the way in which material enters the seed multiplication chain; control over the marketing
of seed (including pricing); and restrictions on those who may participate in seed production. The legal 
framework can also be adjusted to devolve responsibility for certain of these activities to the industry 
itself. In addition, adjustment of the legal framework gives powers to the seed potato industry to raise 
funds to carry out activities for the common good and it can provide incentives for breeding through 
plant breeders' rights. While many of these interventions are justified by technical (plant health) 
arguments, they have an important effect on the character of the system and the balance of benefits 
accruing to different parties. 

In general, the technical premise of seed certification or classification is well accepted because of 
the obvious vulnerability of the potato to disease breakdown, although in some areas there is co*ern 
that standards for certain relatively unimportant diseases are too high and that freeing tubers of disease 
may 'weaken' the potato. 

The changing technologies associated with plant propagation are continually challenging the 
structure and organization of seed potato systems. The advent of micropropagation has provided the 
opportunity for more cost-effective freeing of material from disease. The industry is on the brink of 
further developments in plant propagation which will change the balance of cost between in vitro and 
soil-based methods. These will have greatest impact at the top of the multiplication pyramid where in 
vitro techniques are more competitive. The prospect is for shortening of the multiplication chain and 
contraction of the high-grade seed sector. Adjustment will be difficult where there are few Jternati-ve 
crops giving similar economic return. 

Measuring the comparative performance of seed potato systems poses many methodological 
problems. It is unsafe to assess success without detailed consideration of the objectives of a particular 
seed program. However, in practice, these arc often very narrow and vaguely-stated, ignoring broader 
issues of social and economic welfare of society as a whole. In practice, general appraisal of a seed 
potato system must take a multidimensional approach and any quantitative measure must be applied
with care. In broader terms; any assessment of a sector must take account of success in terms of 
market share, but dearly it is necessary to be aware of the dangers of "buying4 market share by 
diversion of public resources from other more economically deserving areas of activity in the economy.
We are left with the rather unsatisfactory conclusion that the most appropriate model is one which has 
features which allow the sector to have all the informatior necessary to fully understand the needs of 
the customers and the basic structure of production and te, support activities which ensure that the core 
seed-production activities can produce the final product as efficiently as possible. It is difficult to be 
prescriptive as the institutional framework which is appropriate must fit in with the political and 
administrative tradition. 

There is no representative survey which allows comparisons in terms of seed potato quality and 
consequently it is impossible to draw conclusions on the technical efficiency of the different seed 
systems. 
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Executive Summary 

The Canadian, Dutch and British (Great Britain only) seed potato sectors produce similar 
volumes of seed potatoes. In both Canada and Great Britain a large part of seed volume is eventually 
sold on the table potatoes market. The Dutch seed potato system is almost completely separate from 
the production of table and processed potatoes. In terms of market share the Dutch industry has been 
by far the most important of the three with area and output expanding considerably between the early 
1970's to the present day. Dutch seed potato export expansion has accounted for a large part of the 
area expansion of the sector, suggesting that it has a comparative advantage over the Canadian and 
British sectors. It is the largest exporter of seed potatoes in the world and as a result is an important 
influence on potato production in many countries. 

The sectors differ considerably in terms of the environmenL The Canadian industry has a short 
growing season, and the long harsh winters which are beneficial in terms of keeping to a minimum the 
problems associated with over-wintering pests and diseases. The industry in Great Britain is 
characterized by generally low aphid populations: this enables the production of tubers with good virus 
health. Cool wet harvest conditions have meant that the main plant health problems have been 
associated with certain bacterial diseases (e.g. particularly blackleg). Historically, the most serious 
problem in the Netherlands has been virus diseases, although recent years have seen a very substantial 
reduction of aphid populations and more concern about bacterial diseases (blackleg). In all three 
countries there is a history of seed potato production and certification and also a core of specialized 
seed potato producers, many of whom are highly dependent on the revenue from the crop. 

The character of the three seed potato systems varies considerably. The Canadian system is 
characterized by the basic "framework' of federal legislation and support within which the provincial 
seed sectors can operate. The provincial institutions differ significantly, with strong rivalry between 
Prince Edward Island (PEI) and New Brunswick. The provinces have a substantial degree of 
autonomy in the method of organization of their seed potato sector other than in decisions on 
certification and general phytosanitary issues. However, federal assistance is considerable and extends 
to support for research, breeding, ra-kt regulation, credit, crop insurance, and more general areas of 
financial support. 

There is sharp contrast between the two main seed producing provinces. The Prince Edward 
Island market environment is strongly influenced by the PEI Potato Marketing Board (now Potato 
Marketing Commission) whilst in New Brunswick the buying and selling of seed potatoes is less 
regulated and restricted. In Prince Edward Island all potatoes are certified leading to a substantial 
over-supply of seed potatoes and the absence of any significant premium over table potatoes. The 
positive feature of this is a much greatez control over disease than would be otherwise obtained. In fact 
a history of incidence of two serious diseases, bacterial ring rot and potato spindle tuber viroid, has 
prompted a major federal and provincial effort to control these diseases which has had considerable 
success. Provincial disease eradication legislation has played a major part in this. 

A key feature of the Canadian system is the absence of plant breedsrs' rights legislation. As there 
is no incentive for private potato breeding, the only Canadian varieties are created by the State sector 
which is dependant on these varieties and on those free varieties which are available from other 
coumtries. While this dependence has not seriously undermined its ability to service the domestic 
market, it has meant that there has been less incentive to develop the seed potato export market. 

The character of the successful Dutch seed potato sector is influenced by the liberal nature of 
State involvement. Wherever possible, the State has attempted to pass on to the industry itself, the 
responsibility and funding for many of the essential support activities, including the all-important seed 
certification service& Many of these are funded by the industry through laraiscal taxes. The sector 
thus relies on self-imposed discipline and on the recognition that if any indi idual member cuts corners, 
the industry as a whole will suffer. Some compromise results from this, but whenever it poses any 
threat to the potential market for Dutch seed potatoes, the institutional mechanisms are there to apply 
the nccessary correction. 

An important cause for the character of the State involvement is the organization of the breeding 
sector, where the role of the State has been the support uf the private breeding companies and not 
State/private competition. This has manifested itself in the form of the provision of servi-es (such as 
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the supply of parental material) and legislation which provides incentive payments to breeders of 
successful varieties. The private breeders and their marketing companies are the engine of the entire 
Dutch seed potato sector. They have the incentive to expand markets by producing new genotypes and 
supplying seed quality which meets the requirements of domestic and foreign markets. The way the 
sector is organized means that there is very direct contact between the market place and the breeding 
effort. The breeders' marketing agents play a central role. They are at the interface with the market 
and as such play an important part; on a long-term basis, they guide the direction of the breeding 
effort; on a short-term basis, they commission the quality and volume of seed from seed potato 
producers to mee, their perceived market requirements. 

The Dutch system is indicative of confidence in that it allows the mzrket to dearly dictate the 
direction of the sector and the nature of its products. A good example is in the decision of how much 
and who produces the initial multiplications of elite seed at the top of the multiplication pyramid. The 
Dutch would unambiguously impose no restrictions because they would be confident that their 
standards are high enough, their quality control is rigorous enough, and that growers and their 
marketing agents are sufficiently skilled in making prudent decisions on volume and quality 
requiremcnts. Similarly, in the breeding sector there is confidence that private breeding adequately 
meets the needs of the market (with the State reducing some of the costs of breeding rather than 
posing further competition). Also, where market intervention is undertaken there is no government 
funding; thus any longer-term distortion is avoided. The result is an industry fully equipped by 
developing markets and meeting their requirements to compete in world seed potato markets. 

The seed potato sector of Great Britain is principally concentrated in Scotland. The sector is 
going through a period of transition, as varieties subject to plant breeders' rights become more 
important. The State has played an important role historically, either by producing new genotypes, or 
in imposing seed potato regulations. In recent yeears the industry itself has recognized the need to take 
initiatives to develop more industry participation in such activities as qtality control and intervention. 
These seem to be developed on a more ad hoc basis than in the Netherlands where there is the 
institutional cohesiveness for all sectors and the State to co-exist rather more constructively and 
coherently. 

The seed potato sector is subject to considerable risk, and the way the sector modifies the 
assumption of risk is important. If the industry is too sheltered from risk then it will become 
complacent; if it is too exposed to risk, then many essential initiatives are unlikely to be taken. The 
balance is critical. In the UK system, many have been unwilling to assume risks because of the lack of 
incentive. The State owbership of varieties and the agency arrangements negotiated have not been 
sufficient to initiate the necessary intensive activity in overseas markets to get varieties on National 
Lists and to develop their sales. In the Canadian system similar problems arise, although here they are 
made even more acute by the absence of plant breeders' rights legislation. No Canadian exporter is 
going to spend money promoting a new variety unless he has exclusive rights to that variety. Also, 
within the Canadian industry there is often a very high gearing of producers to the returns from the 
potato crop (in some cases with virtually no other alternative farm enterprise) and in this case the 
consideration of the balance of risk represents an important political consideration. 

It is dear from this report that the institutional arrangements for seed potato systems have an 
important effect on the nature of the seed industries. This is particularly important in the seed potato 
sector where there is a substantial element of service involved in the trade. The market is not a 
commodity market and success in terms of efficiency of producit*on needs to be complemented by the 
effectiveness of the entire system in meeting both short and longer term market requirements. 
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This study is an integral part of a wider investi-
gation being undertaken by the International 
Potato Center to examine seed potato systems. 
The essential aim of the study is to assess why 
seed potato systems have the character that they 
have and to analyze their strengths and weak-
nesses. This report focuses or, seed potato 
systems in developed countries and its aim is to 
provide an account of their nature and 
characteristics and the factors influencing their 
development. 

It would be an ideal conclusion to this 
study if a developed-country seed potato-system 
model could be developed. However at the out-
set of this project it was recognized that because 
of the influence of so many diverse factors onthe 	 development of a seed system, no single 

developed country model exists. Therefore, the 
decision was made to select some case studies 
for detailed analysis to assist in the 
understanding of the nature of the production 
and 	marketing systems, rather than to attempt 
generalization across a diverse population. It 
follows from this that it would not be possible to 
select case-studies by any strict criterion of 
representativeness. 

We have chosen as case studies three 
countries: The Netherlands, Great Britain and 
Canada. The seed potato sectors in these three 
countries have been subject to different physical, 
historical, commercial and institutional 
influences and, as a result, have widely diverging 
characters. However, there are also some 
similarities. These derive principally from the 
market context in which the seed systems 
operate. As mature seed systems they face a 
substantial challenge ia increasing the sales of 
certified seed both within their own national 
borders and to markets in other developed 
countries. The fact that potato consumption is 
not increasing, combined with increasing farm 
product;vity, results in a continuous reduction in 
the potato area and, hence, a lower total 
demand for seed. In these circumstances, 
interrational competitiveness has become a key 
issue as each of these seed producing countries 

fight for markets at home and abroad. The 
impact of various seed potato program measures 
on 	 competitiveness therefore is a recurrent 
theme in this report. 

The report considers in very broad terms 
the nature of seed potato systems and the 
problems of e'aluating them. It then gives a 
broad description of the potato sectors of the 
three countries and a detailed account of the 
seed potato system arranged under a number of 
key headings: 

* 	 Gral
 
e Trae
 

* 	 Organization
 
Phtatre and ea ies
Potato breeding and new variety 

deeome 
s Release of material into the certification 

system 
e Market support and regulation 

Promotion 
• 	 Other support activitis. 

Finally a broad assessment of the strengths 
and weaknesses of the different systems is 
brought into a final concluding section. 



2. What is a Seed Potato System?
 

We are concerned with the production c( seed 
material which, because of the formal proce-
dures adopted, has a better disease-free status 
than that which would normally be available. In 
the countries we are examining, the bulk of the 
seed produced is derived from formal 
certification programs and production of seed 
outside the formal schemes is very limited. 
Informal potato seed systems do not exist in the 
countries we examined. When formal seed 
programs 	 involving seed certification were 
introduced, 	it was recognized that they could not 
exist alongside informal methods. 
Consequently, legislation was introduced to 
empower single agencies to undertake all the 
certification. This was accompanied by 
regulations 	to prohibit either the use or sale of 
uncertified 	 seed. Procedures to enforce these 
regulations were sufficient to virtually eliminate 
any of the informal arrangements. 

At the outset, it is necessary to distinguish 
between seed potato systems and seed pro-
grams. The principal focus of this report is the 
seed potato system which comprises all the 
individual activities and support services needed 
to produce seed pot;oes in the countries 
examined. These various activities can be initia
tives undertaken ir,the industry itself or by 
central authorities. A seed program is 
something much more specific and represents a 
set of measures introduced to im rove thn 
functioning of part of a seed potato system. For 
example this might be the introduction of 
disease-free stocks and a certification program 
or measures to improve the husbandry of high 
grade stocks. A program is normally funded by 
government or agency funds, and is devised for 
the benefit of the entire sector. 

The seed potato system can be described in 
terms of the following separate 'core' processes 
(Figure 1). 

Of particular importance is the information 
flow in the'seed potato system. It is vitally im-
portant that decisions be made in the system on 
the basis of good and sound information on both 
market and technical developments. The 

market information flows tend to be more of an 
institutional challenge than those concerned with 
technical issues. The lat.-r are often easily de
scribed, assessed and involve extension to a 
clearly identified target audience. Also, the in
stitutional development of scientific and tech
nical discovery has initiated an infrastructure 
albeit flawed in certain respects, to cope with the 
"extension' challenge of public and private 
research. On the other hand, information flows 
on developments in markets are not easily ac
commodated because (a) the information flows 
have in many cases to pass through several links 
in the distribution chain, often involving public 
and private sector organizations and (b) there is 
a substantial time lag between the activities at 
the top of the chain and the eventual sale of 
seed. Overcoming these two factors poses a 
major challege for a seed potato system. 

Figure 1. 	 The 'core* pzocess In a seed potato 
system 
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Table 1. Essential support activities 

Process activity 

+ generation of new 
varieties 

+ maintenance of existing
varieties 

+ disease-free" 
introduction 

+ initial multiplications 

+ production of seed for 
sale to non-seed 
producers 

Support acivity 

Research, disease testing etc.,
variety testing and assessment 
(DUS &VCU) PBR registra
tion, market information 

Disease testing 

Disease testing, quarantine
arrangements, accreditation 
of disease-free sources, mar
ket information 
Seed certification, disease 
testing, research and exten
sion crop insurance, credit, 
maret regulation, marketing
(market research, etc.), inter
national representation (plant
health, PBR and other statu
tory responsibilities) varietytesting of VCU 

DUS Distinctness, uniformity and stability
VCU Value in cultivation and use 
PBR Plant breeder's rights 

The interrelationships between the various 
core process and support activities are discused 
in Gregg et al. (1980). There is a division of re
sponsibility between the public and private 
sectors in conducting these activities although, as 
will be seen, this division varies in different 
countries as a result of the general historical and 
cultural factors and current circumstances. 

The seed potato system interfaces with 
many other sectors. In economic terms the most 
critical interfaces are in the table and processing 
potato sector which it serves. Clearly, changes 
in the character of this sector can have a direct 
impact on the seed sector. These are also 
important economic relationships with other 
activities which compete for land in the main 
seed producing areas. There may be other 
agricultural enterprises or land use such as for 
tourism which are more attractive than seed 
potato production. Any consideration of the 
economic position of the seed potato sector 
must acknowledge these relationships. 

While our central concern is the seed 
potato system and its wide range of components, 
a specific area of interest is intervention in the 
seed system in order to improve its functioning. 
Intervention is normally by government, al
though it may involve others working on a co
operative basis. Non-governmental intervention 
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in the operation of the seed system is rarely 

effective without the assistance of legislation. 



3. 	 The Overall Rationale for 
Intervention in the Seed 
System 

In considering intervention in the seed potato 
system, we 	are not just concerned with the ad-
ministration 	 of a seed certificatiou program, 
although 	 this is of course a central focus. 
Government and public authorities intervene 
through a 	wide range of measures and for a 
number of 	reasons. They may undertake the 
various support activities mentioned above or 
even carry 	 out some of the main process 
activities. 	 They will also be concerned with the 
legislative framework for various aspects of the 
seed potato system. At the core of the legal 
framework lEes the regulations for seed certifi-
cation but, in addition, there may be laws cov-
ering plant quarantine, plant breeders' rights, 
seed testing and various aspects of 
commercializing seed. 

There are several reasons for government 
intervention in the seed potato system and these 
w.ll tbe discussed. First, the rationale of 
initiating formal seed certification programs is 
based on a technical premise. The vulnerability 
of the potato to a wide range of different 
diseases and pests is well known, and it is fully 
appreciated that many of these diseases are 
carried forward through successive generations 
in the tubers saved for seed. Thus any efforts 
spent in improving the plant health status of 
earlier generations results in lower disease 
incidence and higher vigor (and therefore 
benefits) in the progeny grown eventually for 
human consumption. Certification also 
facilitates the maintenance of varietal purity and 
pcdigree so crucial in cultivation and use. 
Therefore, in promoting a formal seed program 
a government is pursuing sectorial development 
aims. Sectorial development objectives can be 
the justification of a wide range of measures of 
general support to the seed potato sector. 

The rationale of the developmental argu
ment is that measures to support the seed potato 
sector are achieved by improving the efficiency 
of production by (a) reducing the cost of seed 
production, and/or, (b) increasing the value of 
seed output. Any increases in efficiency can be 
passed on to the table stock producers and also 
to their users in improved prices or qualities. !f 
these theoretical benefits are achieved, the 
twpayer, who funds the subventions, receives 
some benefits from the improved performance 
of the production and marketing chain as a 
whole, and hence of the national economy. 

It is possible to dicinguish between mea
sures which attempt to develop the seed sector 
as )pposed to the domestic table and processing 
-otato sector which it serves. In fact, there may 
arise some conflict here as the pursuance of the 
"developmental" rationale for the seed potato 
sector need not always assist the development of 
the table potato sector. This is particularly evi
dent when seed potato markets are not closed. 
For example, efforts to develop the export 
competitiveness of seed potato sectors could 
result in the development of export demand for 
varieties which are normally destined for the 
home market. On a shoai term basis, (or where 
13d.nand is very volatile and can only be met by 
opportunist sales) this could result in higher 
prices for the home table potato sector. For 
example, in the UK, prices of Desiree seed will 
be influenced by the export demand for this 
variety in North Africa. Similarly, quality 
standards imposed to meet the requirement of 
export markets nay result in higher seed costs 
on the dome-Iic market as a result of the addi
tional cosf, of meeting these standards. 

%owever, sectorial development is not the 
op!y reason for governments intervening in seed 
potato systems. They may also introduce 
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measure, for social or equity reasons and for 
user protection. The social or equity argument 
may be based on the need to adjust the !evels of 
income of seed producers or the principal users, 
table and processing potato growers. In this 
case, the subsidization of services will involve 
transfers from taxpayers to these groups. This is 
the basis of much support to developed country 
agriculture. Other transfers may also be 
encouraged such as between high grade and low 
grade seed growers or between all seed growers 
and their customers, or taxpayers and potato 
consumers. 

The buyer protection rationale is necessary 
because, as with other seeds, the plant health 
status of the seed potato tuber is not obvious in 
the purchased seed. If a seed certification 
program is in operation, the quality of the seed a 
table or processing potato producer buys will 
have been subject to testing, control and 
classification during production, and he will have 
a much better idea of its quality. Thus the seed 
certification system can improve the trans-
parency of the market with all the benefits that 
entails. 

There may be a direct conflict between de-
velopmental activities which promote the devel-
opment of an "efficient" sector and the socia! 
objectives. Promotion of production efficiency 
invariably demands adjustment in the structure 
of production, and those who most require 
social assistance are less likely to be able to 
compete. This is a common conflict in the 
agricultural policies of all developed countries in 
the world and is not an exclusive challenge of 
the seed potato industry policies. 

It follows from the above that a key issue to 
be confronted is: "to whose benefit should pro
grams be devised?" Douglas (1980) begins a 
book which he edited on successful seed 
programs with the following quote: 

"A seed programme must be tinder
stood for what it is -a 'service' to 
farmers. The world's farmers, not gov
ernments nor private companies, pro
duce the foodfor all consumers. Seed 
programmesfulfill theirservice function 
only when millions offarmers are able 
to obtain andplant betv'er seed." 

This statement is difficult to accept as a 
starting point. Its main deficiencies are that it 
does not refer directly to the consumers of 

potatoes and neither does it confront the issue 
of which farmers are to be serviced While the 
central objective should be the production of an 
important agricultural input which is efficient in 
use, the needs of consumers should also be 
considered. For example, the subsidization of 
certain parts of a seed potato system could result 
in distortions which might not be to the overall 
benefit of consumers on a longer term basis as 
they may prevent the adjustment of the 
production sector from taking place. 

The issue of identifying who should be the 
target of benefits of seed potato programs is a 
central issue within all prograws because, as we 
have indicated above, by distorting markets 
there is the possibility of influencing the 
distribution of benefits among the various 
groups concerned. The issue is being made all 
the more relevant by changes in technology 
which demand adjustment in the seed multipi
cation system. For example, the use of micro
propagation shortens the multiplication chain 
and means that some of the initial bulking up is 
done in vitro rather than in the fE ,Id. Any 
attempt to resist this development to cushion'the 
impact on initial multiplers will prevent the 
benefits of this technology from being passed 
down to table producers and consumers alike. 

Below we list sot-e of the possible means 
which can be 'ised to pursue either of the 
objectives mentioned above through government 
measures in the seed potato sector (Table 2). 
As will be seen, each of these has some place in 
the potato system of the three countries 
investigated. 
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Table 2. Mechanisms of Intervention 

1. Subsidization of the cost of breeding: 
a. 	 Research 
b. 	 Fundamental breeding 
c. 	 Commercial breeding 
d. 	 Selection & testing 

2. 	 Control over the volume entering the multirlication chain 
a. 	 By quantitative control of disease-free seed 
b. 	 Pricing policy 

i. Cost of initial disease-free material 
3. 	 Control over participants in the seed system 

a. 	 Who will be "elite"growers 
b. 	 Who will be the seed growers 
c. 	 Who will act as agents for state owned varieties 

4. 	 Control over the cost of seed 
a. 	 Setting royalty rates for state-bred varieties 

5. 	 Control over the relationship between different stages in the multiplication process 
a. 	 Selling-on costs 

6. 	 Introduction of plant health controls 
7. 	 Subsidization of the cost of supplying disease-free initial stocks 
8. Subsidization of the costs of seed multiplication 

a. 	 Research costs 
b. 	 Extension costs 
c. 	 Inspection and sealing costs 
d. 	 Marketing costs 
e. 	 Other costs of production for seed 
f. 	 Provision of credit and insurance 

9. 	 Legislation to adjust institutional framework 
a. 	 Assist market organization
 

L powers to raise taxes
 
ii powers to impose disciplines
 

10. 	 Legislation for PBR 
11. 	 Legislation for seed certification 

a. 	 Setting the level of standards 
12. 	 Subsidization of itse of potato seed 
13. 	 General subsidiation of the table potato sector 
14. 	 Other general subsidies 

a. 	 Remoteness from market subsidies 
b. 	 Regional development assistance 
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4. The Technical Premise
 

Seed potato quality is defined in terms of the 
performance of the seed in producing a good 
quality potato crop with the highest possible 
efficiency. This means that to produce quality 
crops of seed potatoes consideration needs to be 
given to plant type, vaietal purity, plant 
physiology and health. Each of these are 
important but it is plant health which attracts 
most attention because of its obvious economic 
effect. There are various ways to tackle diseases 
in potatoes. One way is by roguing out 
unhealthy plants and allowing the remainder to 
grow on with the assistance of other remedial 
measures. However in this method, disease 
soon builds up and initial stocks will need to be 
renewed. An alternative approach is to select 
out good plants, treat them separately, and use 
them as elite material from which successive 
generations can be produced. This latter 
method is referred to as clonal selection and has 
been the basis of seed multiplication and 
certification systems for many years. While it 
will not avoid disease, it can be effective as a 
means of controlling those diseases with latent 
infection such as potato virus X and S (PVX, 
PVS), mild mosaic, blackleg, skin spot, and 
certain other tuber diseases, 

The first siage of clonal selection is there-
fore the preparation of disease-free m,-terial. 
Some varieties have a high resistance to vins 
and this has led to tested mother plants being 
used directly as the basis of seed multiplications. 
However, some varieties are susceptible to virus 
diseases and therefore they needed to be 
cleaned up by using in vitro propagating 
techniques (now generally referred to as 
micropropagatiou). This involves propagating 
the growing tip of plants (which have very low 
concentrations of virus) in vitro to obtain virus-
free plantlets. In fact, this latter procedure also 
results in plantlets which are free from tuber 
diseases and consequently, with the development 
of an efficient and reliable micropropagation 
technique, this technique has become the 
starting point of many seed multiplication 
systems. Prior to this, some countries used 

virus-tested stem cuttings, as the initial source of 
disease-free material to reduce levels of virus 
and tuber diseases. The procedures for 
initiating disease-free seed are supplemented by 
arrangements for inspections of the crop during 
the growing season, the product before sale, and 
by disease testing at various stages. This is the 
basis of formal seed certification schemes. 

While it is common to hear the phrase 
disease-free or virus-free, these descriptions are 
not strictly accurate as there is some evidence 
that even micropropagation cannot completely 
rid plants of all traces of diseases. However, the 
levels of disease are substantially reduced and 
the designation "disease-free" for the products of 
this technique will be used in this report while 
recognizing its weakness. 

On the purely technical level, the im
provement of tLe plant health status of potatoes 
as a result of the implementation of formal seed 
production systems which incorporate certifica
tion, is relatively easy to illustrate, although 
proof is difficult because of the intervention of a 
wide range of factors. Yields in many countries 
depict a continuous increase (see for example 
Appendix 1 Table 3), but it is difficult to unravel 
whether this has been caused by improved seed, 
or new genotypes, or better husbandry practices 
(chittmg, soil preparation, herbicides, pesticides, 
etc.). Acceptance of the benefits of improved 
seed is so much accepted on a priori grounds 
that there are now few specific tests to check 
these benefits. While the virtue of seed 
certification is widely accepted there is still some 
controversy over the level of standards set for 
certification. 

This is still an issue in North America and 
we encountered it in Canada. The argument put 
forward was that the introduction of procedures 
to reduce the infection of potatoes with certain 
diseases (specifically the latent virus diseases) 
had reduced the ability of the plants to withstand 
certain other environmental pressures. This 
argument was the same as that encountered in 
the United States and discussed in detail by 
Shepard and C.aflin (1975). 
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The introduction of procedures to dean up 
seed tubers for the s-called latent viruses (such 
as PVX an; P1V/, which do not prodlice consis-
tent foliar or tuber symptoms) has been a 
standard basis of seed programs in Europe for a 
quarter of a century. The concept arrived later 
in Canada, and the introduction of the new in 
vitro teclaiques of propagation following 
exhaustive disease testing has considerably 
improved the situation, so that the Canadian 
program can justifiably be called 'virus-free." 
The concept was resisted in many parts of North 
America, particularly in the United States. The 
reason was doubt over whether increased yields 
could be released when virus-free status was at
tained, and concern over the rate of re-infection. 

But the main basis of concern encountered 
in Canada could be included in Shepard and 
Claflin's category of "old wives tales" and 
unsubstantiated findings. These are varied and 
included for example, the argument that the 
relatively mild infections of PVX fcund in North 
America are preferable to the more virulent 
strains which attack when reinfection of disease
free potatoes occurs. Also, it is claimed that 
PVX free potatoes are more susceptible to other 
diseases (e.g. potato leaf 

roll virus) and that other effects are 
experienc.d (e.g more pressure bruising in 
storage because of changes in physiology). 

Because of the interference of many other 
intervening factors (particularly environmental 
factors) it has proved difficult to verify the yield 
effect in a North American context, although it 
is now largely accepted by the scientific 
community that iirus X has an effect; but the 
conclusions in relation to virus S is less clear-cut. 
It is also accepted that procedures to eliminate 
virus X also indirectly reduce other diseases (e.g. 
Ewiniaatmseptca). 

Despite the lack of any scientific basis, it is 
strongly believed in some quarters if. the 
Canadian seed potato system that certification 
standards are set too high and include diseases 
(e.g. the latent viruses) which have only in
significant impact. The complaint was made 
that while Canadian virus problems were not as 
serious as those of Europe, Canada was applying 
similar certification standards. Again the 
complaint was disputed, although this time the 
argument involved commercial as well as techni
cal issues. In practice, when selling into export 
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markets, it is very important to take account of 
the requirements of those markets even if they 
are difficult to justify on an economic basis. 
High standards can greatly enhance the status of 
an exporting country and can represent an im
portant feature when marketing the merits of its 
system. While this argument dearly has some 
validity, it is difficult for seed producers in areas 
such as New Brunswick to accept it. They now 
export wvy little outside North America and rely 
to a large extent on sales in the US where 
standards we less onerous. 



5. How Does One Measure 
Performance? 

The above discussion leads us to consider how 
one might assess the relative performance of a 
particular seed potato system. A major conclu-
sion of the discussion above is that it is not 
satisfactory to assess the success of seed potato 
systems simply on the basis of the contribution 
to technical improvement and sectorial devel-
opment. A sector may perform badly on some 
conventional criteria, yet meet all the objectives 
set for it, or, on the other hand, it may perform
well on technical criteria yet not meet all the 
social or equity objectives set for it. How then 
does one measure performance? Clearly, on the 
basis of the above, it is unsafe to assess success 
without detailed consideration of the objectives 
of a particular seed program. Any more general 
appraisal of seed systems must take a multi-
dimensional approach and any quantitative mea-
sures must be used with extreme care. 

In physical terms, yield may indicate im-
provement in a technical sense, but the specific 
contribution of the seed program is difficult to 
isolate; any comparisons of yield or improve-
ment in yield between different countries are 
bedeviled by the effect of other factors and the 
different resource-bases of the seed sectors 
being compared. Similar problems beset an 
assessment of improvements resulting from 
reductions in the incidence of disease. There 
are many examples of the incidence of disease 
being dramatically reduced (e.g. potato spindle 
tuber virus (PSTV) in Canada) although it is 
difficult to tie this in conclusively with overall 
yield improvement in table potato production. 
Horton et al (1987), in a study of the impact of 
the Korean Seed Potato Program assume that 
50% of yield improvement comes from the 
program. Such generalizations would be 
dangerous in the case studies used in this study
given, for example, the dynamic nature of the 
structure of potato production, potato husbandry 
practices, and genotype, and the fact that formal 
seed certification systems have been in place for 
many years, 

However, improvements in physical terms 
may not necessarily mean greater financial 

performance and economic considerations 
should also be taken into account. In financial 
terms, the preferred economists' criteria would 
be the financial return on the investment. 
However, it is more appropriate to apply these 
criteria to project investment than to a general 
program of legislation. While with some 
amendment financial return criteria can be 
adapted to assess a program there are very 
substantial problems of data availability and 
measurement involved, and because inter
country comparisons are fraught with many 
difficulties not least of which is coping with 
exchange-r:.te variations. 

There are strong reasons for using price as 
a proxy for comparative efficiency, although 
again comparisons are bedeviled by factors 
which are completely independent of the seed 
potato sector. Also, there are clearly difficulties 
in using price because of the distortions which 
arise from the subsidies which are part of the 
seed potato systems of many countries and the 
fluctuations arising from the variations in annual 
supply. Price can also be a misleading criterion 
in the seed potato sector because of the very 
substantial differences in quality associated with 
the product. For comparative purposes one 
would need to be comparing similar varieties 
with similar disease status and characteristics. 
In fact, even then, there may be difficulties 
because the product being sold is not just the 
intrinsic quality of the potato but also a 
significant service element. Thus the Dutch 
seed industry is likely to be able to sell the same 
product at a higher price because it is a known 
source of supply and because of the nature of 
the after-sales service (extension, trials supporl, 
promotion, etc.). In any case, there are no 
adequate pice series which provide either a 
good indication of the development of seed 
potato prices or of the comparative level of 
prices available in any of the countries which we 
have studied. Appendix 1, Tables 4, 5, and 6 
provide price series for table potat, s. They are 
presented to illustrate that even if seed potato 
prices were collected it would be difficult to 
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draw conclusions from them. The data refer to 
table potatoes of different qualities, as the 
standards and varieties vary between countries, 
Also, although they are producer prices they 
include different elements of service. In the 
Netherlands all grading is done off the farm 
whereas in the UK a large part of the crop is 
graded and packed on the farm. Even when 
prices are converted into a common currency 
(Table 6) care must be taken. UK prices are 
invariably higher than Dutch prices, but only 
because of the existence of market regulation, 
and not necessarily because of efficiency 
(although there is a strong theoretical case that 
price and deficiency are related). 

We conclude that there is no simple way of 
assessing and comparing seed potato system&, 
Perhaps the best composite of all these factors is 
simply the long-term development of the volume 
and market share of the seed system. This will 
provide some indication of the extent to which 
the seed-producing country has been able to 
develop its markets, although it does not over
come the problems mentioned above. 

A major difficulty here is the nature of the 
market for seed potatoes. Any individual 
country could be quite seriously handicapped by 
barriers to trade such as plant health 
restrictions. While it could be said that a good 
system would have introduced the necessary 
precautions to have overcome any major disease 
problem, this is as rather a harsh judgement as 
diseases are often unpredictable, and chance 
introduction could occur in any system no 
matter what the precautions taken. Also, it will 
be obvious that an increase in market share does 
not necessarily mean that a particular system is 
good. As we have seen above, it is possible to 
intervene at many points in the seed system, and 
these interventions might help develop market 
share but at high economic costs, and at the 
expense of all criteria of economic efficiency. 

Because increasing the market share is 
such an important and recurring theme in devel
oped-country, seed potato systems, wc use this 
theme to provide a framework for analysis 
within which we can pose questions about the 
nature of competitiveness in the seed potato 
market (see Table 3). The conclusions are that, 
if we ignore certain macroeconomic factors 
which affect the macroeconomic situation, the 
competitiveness of the seed potato sector is 
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determined by having the right resources, an 
efficient production sector, and an institutional 
framework which encourages market 
orientation. This study will focus closely on the 
latter as it represents the basis of seed potato 
policy. 

Therefore, we are left with a rather un
satisfactory and incomplete list of criteria for 
measuring the performance of seed potato 
systems. We conclude that one has to rely, to a 
large extent, upon a qualitative appraisal, based 
upon a model of what the requirements of a suc
cessful seed potato system might be. It is sug
gested that the most appropriate model is one 
which has features which allow the sector to 
have all the information nee=-sary to fully un
derstand the needs of the customers and the ba
sic structure of production and support activi
ties to ensure that the core seed-production ac
tivities can produce the final product as effi
ciently as possible. 



Table 3. Successful seed potato systems 

1. 	 What constitutes good performance? 
2. 	 Why are seed potato sectors successful in 

developing market share? 

3. 	 What constitutes competitiveness? 

4. 	 What constitutes the best value for money? 

4.1 	 What constitutes inherent quality? 

4.2 	 What constitutes service? 

4.3 	 What constitutes price? 

5. 	 How are quality, price, and service 
achieved? 

5.1 	 What constitutes the necessary
natural resources? 

5.2 	 What constitutes the necessary 
management and husbandry? 

5.3 	 What constitutes the necessary 

institutional framework? 


low Does One MeasurePerformance? 

An increase in market share 
Because they can supply the product competitively 

The product which is the best value for money 

This can be considered on three dimensions, each of 
which are interrelated: intrinsic quality; service; and 
price 

Principally the genotype (and all that implies in terms of 
yield potential, disease resistance, skin color, shape and 
other characteristics), physiological status and the 
disease status of the tuber 

A wide range of factors: size-grading, risk reduction, 
pres.ntation, packing, transport, advice on use,
avaikbility, perceived quali.y, etc. 

Price is a function of the level of demand an: supply. 
The supply side is principally influenced by the efficiency
of production and degree of government subsidization 

There are three main components: 
natural resources; 
good management and husbandry; and 
an appropriate institutional framework 

Essentially, an environment which is not Londucive to 
virus (low aphid population), tuber disease (clean soils & 
absence of pathogens), or pests and soils and climate 
which favor a high yield response and sound tubers 

Essentially, the selection of seed, planting, cultivations, 
application of inputs, harvest, post-harvest treatment, 
and storage to produce the combination of quality and 
output to maximize return 

Essentially, the mechanisms to ensure that varieties with 
the appropriate health status and other qualities are 
produced to meet market requirements, and that their
availability is promoted and the means of adequately
servicing customers with these potatoes is provided 
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6. Background to the Canadian 
Potato Industry 

Production, Areas, and Yields 

Canadian potato production was recorded at 
3.03 million tons in 1985. On the basis of FAO 
estimates this ranks Canada about seventeenth 
in the world. Of the 3.03 million tons of potato 
production in Canada in 1985, 27% originated 
from Prince Edward Island (PEI) and 23% from 
New Brunswick. The other important areas are 
Quebec (15%) Ontario (12%), and Manitoba 
(11%). In total there are 7,100 farms reported 
to be producing potatoes with an average area of 
17 ha. The farms tend to be larger in PEI and 
New Brunswick. 

While potato production is variable on a 
year to year basis, a steady upward expansion 
can be observed (Appendix 1, Table 1). As is 
true of many other potato economies, a typical 
rise and fall in production is related to prices in 
previous years. Potato area has fluctuated quite 
significantly, especially up until 1975 although 
since that date, in every year with the exception 
of 1985, fluctuations have been less dramatic and 
a slight increase has been observed (Appendix 1, 
Table 2). The major reason for this has been 
reduced returns for a number of competing 
crops, in particular a decline in the profitability 
of tobacco production in some of the potato 
areas. 

The adoption of irrigation, new varieties, 
and generally all round improved management 
have led to a gradual increase in yields so that 
they now average at between 24 to 25 t/ha 
(Appendix 1, Table 3). Yields are highest in 
PEI and British Columbia (around 28 to 
29PEI 

The greatest increase in production has 
occurred in PEI and Manitoba (although in the 
latter from a very small base). In PEI the in
crease from 1980 to 1985 has been approxi
mately 31%. 

Varieties 

A wide range of varieties of potatoes are grown 
for the table market but the variety Russet 
Burbank has persistently gained in importance. 
This variety represented 37% of the seed pota
toes' area in 1986. Its relative importance has 
grown steadily, accounting for less than 20% 
before 1977. The other important varieties, as 
indicated by seed production, are Kennebec 
(2G% in 1985 and declining) and Superior (12% 
in 1985 ane increasing) (Appendix 1, Table 16). 
Generally the requirement for the table marke 
is for a large sized evenly graded potato and this 
has prompted the selection of varieties which 
produce a relatively small number of tubers of 
quite large size. There is no formal variety 
labelling in either the Canadian or United States 
markets and this has encouraged the develop
ment of varieties which meet certain broad type 
characteristics, e.g. long oval, round white, or 
colored. Some yellow fleshed varieties such as 
Bintje and Yakon Gold are sold by name, and in 
the United States Russet Burbank and Yukon 
Gold have been marketed using the trade Lames 
Idaho Baker and Michigan Golden Bake 
respectively. 

The Importance of Potato 
Producion 

Potatoes represent roughly 1.5% of total farm 
cash receipts for the whole of Canada although 
the importance of potatoes is much higher i

(usually between 30% and 40%) and New 
PET (usually between 0 and 30%) 
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Consumption 

It was estimated that in 1985 the annual per 
capita consumption of potatoes in Canada was 
68 kg. Consumption has remained at or around 
this level for the last twenty years. 

Utilization 

On the basis of estimates by the federal govern-
ment, approximately 37% of total Canadian 
marketable potato production moves onto the 
table market, with 51% sold for processing, and 
12% for use as seed. However, there are 
substantial differences between the provinces in 
this respect. In PEI and New Brunswick the 
relative importance of the seed crop has 
averaged 36% and 26% respectively over the 
five years 1981 to 1986. Over these years, New 
Brunswick and PEI have accounted for 62% of 
the total volume of seed production used as seed 
in Canada, but 85% of all certified seed 
potatoes. 

Trade 

Canada has an important export trade of ware, 
seed, and processed potatoes to the United 
States, and also exports seed and processed 
products to non-North American destinations 
(Appendix 1, Table 7). It also imports from the 
United States potatoes from each of these 
categories, although Canadian trade with the 
United States has a positi,e net balance in each 
category. 


The Canadian potato industry has the fa-

cilities to supply potatoes all year round, al-
though daring the period April to July there are 
imports of new season potatoes from the United 
States, and also stored potatoes which meet 
specific quality requirements. The pattern of 
trade which has developed with the United 
States has entailed the Maritime Provinces 
(principally PEI and New Brunswick) becoming 
important suppliers of the east coast of the 
United States both for seed and for table 
markets. In addition, British Columbia and 
Alberta have increased their exports of seed 
potatoes into the West Coast. Trade flows in 

the other direction from the United States to 
Canada enter into most provinces during the 
late and very early part of the North American 
oto season. There is a strong flow into the 

prairie provinces from major table and pro
cessing potato production areas in the northwest of the United States. 

Seed potato trade between Canada and the 
United States has been a politically sensitive 
issue, and disputes frequently arise. At the time 
of writing this report both United States and 
Canadian tariffs had been harmonized at $7.71 
per ton. Up to 1979 a quota of 50,000 tons was 
imposed and exports in excess of this incurred 
higher tariffs. Because of the widespread 
practice of selling seed for use as table stock, 
this system proved very difficult to police until 
the United States introduced requirements that 
all imports had to be accompanied by an end
use declaration in 1982. 

Prices 

There has been substantial volatility in potato 

prices which has led to consistent calls for at
tempt to regulate the market. Canadian potato
prices are heavily dependent upon market 
coiditions and circumstances in the United 
States and to a lesser extent those in Europe. 
Since 1976 prices have varied from 8.7 to 16.1 
cents per kg in nominal terms (Appendix 1, 
Table 4). The federal Department of 
Agriculture has undertaken research which has 
demonstrated this relationship, although they 
acknowledge that further studies need to be un
dertaken in order to confirm it. They show that 
if the United States has a large output and prices 
below those of a year earlier, Canada will have 
lower prices even if supplies are not unusually 
large. Where the United States has a short sup
ply and prices well above those of the previous 
year, Canada will have high prices even if the 
crop in Canada is average or above. Generally, 
when prices are low, Canadian potatoes have to 
be sold at below the United States price in or
der to gain a foothold in the market. However, 
when prices are high, Canadian potatoes appear 
to be able to demand a premium in the United 
States market. In other situations the Canadian 
prices are much more clearly influenced by local 
conditions. When the crop in Canada is very 
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short, prices will be above the previous years 
levels even if United States prices are below 
their previous year levels. Howeve. the fact that 
United States potatoes will be at very low pric 
will limit the extent to which prices can increasein Cnad. inustailiy TeoftheCandiain Canada. The ability of the Canadian industry 

to compete therefore depends, greatly on the 
extent to which its raw product prices respond to 
market conditions in the United States. These 
relationships with the United States market are 
a vitally important feature of the Canadian 
potato marketing system and have an important
influence on many potato policy considerations. 

The market situation in Europe has only a 
very small effect on the Canadian industry. In 
years of very high short supply in Europe there 
have been modest trade flows from Canada. 
While historically there have been flows of seed 
potatoes to Europe, these have come under in-
creasing pressure as the European Community 
has expanded and new members have adopted 
the phytosanitary restrictio ., (.pecifically those 
pertaining to bacterial ring rot, corynebacterium 
sepedonicum (BRR)) applied at importation 
into the EC. 

The Processing Sector 

The Canadian processing industry utilizes some 
one million tons per annum, with about half 
being used for french fries and slightly less than 
half for potato chips. The remainder are pro-
cessed to produce dehydrated products and 
various other fresh products. The frozen french 
fries industry is largely concentrated in (by order 
of importance) NewNew Brunswick, Manitoba, PET,fie ipotandustr lrg onwcntnba,odEI 
and Alberta. R~sset Burbank is the preferred 

variety for french fries, although in recent years 
Shepody has rapidly gained importance, par-
icularly in those areas which are supplying 
McCains, a major french fries processor. The 

prtiulalyin topotato maretschip anindustry is concentratedOntariocloserand 
markets, and particularly ietriorand, 
Quebec. Here the preferred variety is Norchip,
with Monona and Atlantic also being used. 
Some 46,000 tons of frozen french fries are 
exported from Canada to a wide range of 
destinations of which the United States, Japan, 
Puerto Rico, and Trinidad/Tobago are the 
largest markets. 
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Market Infrastructure 

In the principal production areas many produc
ers have developed their own marketing opera
ers any o theiroucershipperations. Many of these producer/shippers handleseed, table stock, and potatoes for processing. 
sed abe t a Po t procesng 

Aoted abe it eet practicenfr 
potatoes to be grown to meet seed standards,and then size graded for use in different 
markets. In the major production areas the 
french fries companies represent important cus

tomers. This sector is highly concentrated with 
production dominated by very few companies. 

Market Regulation 

Marketing boards, agencies, or commissions 
exist in all provinces and carry out a number of 
functions such as promotion, administration of 
federal programs of assistance to potato 
growers, or representing the interests of the 
provincial potato industries at various levels. In 
addition, these organizations are involved in the 
negotiation of contracts with potato processors 
and in certain provinces, also attempt to regulate 
the minimum prices at which potatoes can be 
sold. 

Each of the provincial potato boards are 
autonomous, and the nature of their 
organization and function varies considerablyfrom province to province.

Within t l r ter 
Within this last year there has been a major 

attempt to launch a federal potato agency which 
would attempt to regulate production by means 
of quotas in each province. In very broad termsthsyemposdishaechrvnewul
the system proposed is that each province would 
have a market share allocated to it in each of the 
principal potato markets. They would only be 
allowed to sell up to the limit of that quota and 
potatoes in excess of this would have to be dis
posed of, using funds from a variety of different 
Posedeo,sources, butuinu fromfrom athe ityindustry iferenmainly itself. 
Implicit in the organization of the proposed reg
ulations is the control of imports from the 
Tions Ss egotae on i s ofomce 
I -iitedStates negotiated on the basis of conces
sion to restrict the export of Canadian potatoes 
to the United States. 



7. The Canadian Seed Potato
 
System
 

General 

The total Canadian certified seed potato pro-
duction in 1985 was estimated at 871,000 tons by 
Agriculture Canada. However, of this total, it is 
estimatd that only 330,000-350,000 tons 
(roughly 35 to 40%) was actually marketed as 
seed potatoes. The reason for this discrepancy 
is that in one of the principal seed production 
areas, PEI, the entire potato crop is subject to 
certification to ensure that high quality stan-
dards are maintained throughout the whole in
dustry. In addition, this practice allows greater 
flexibility in marketing as the entire field crop 
can be sorted and sized according to the market 
requirements in any given season. In 1985 PEI 
had a seed crop of 540,000 tons of which on!y 
118,000 tons (22%) were sold as seed. The 
same pattern occurs in New Brunswick although 
to a lesser extent, with 47% of the 204,000 tons 
of the 1985 seed crop being sold as seed. 
Estimates of seed sales in other provinces 
suggest that this practice is much less common. 
Later sections of this report will focus on the 
functioning of the sefd potato system in these 
two provinces in some detail, and describe the 
separate federal and provincial regulations 
which bring about the above situation, 

From estimates made by the author it 
would appear that certified seed is widely used 
by potato growers. Part of the explanation for 
this is the legal obligation to riant certified seed 
in the main seed potato growing areas, which 
together account for a large proportion of the 
total area. The basis of our estima(.e is outlined 
in the following table for 1985. 

Greater derail on the cah.ulation of these 
and comparable figures for tho. UK and The 
Netherlands is given in Appendix . 

The seed rate is relatively lo'v because of 
the widespread practice of cutting seed, and also 
because of the predominant demand for large-
sized potatoes to meet both the table stock and 
domestic se d markets. 

-. 
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Table 4. Certified seed potato use. Canadian 

recorded sold and planted in those 

producers, 1985 
Total area plated 122,000 ha 
Average seed rate8 2.1 t/ha 
Total seed requirement 257,000 tons 
Actual certified seed usedb 
Estimated per cent plantedwith certified seed 

233,000 tons 
91% 

a Source: McGiffen, 1985 and checks on seed 
as area areaswhere certified seed is compulsory.
 

b Source: National Farm Products Marketing
 
Council inquiry.
 

In general, the geographical position of the 
main Canadian seed potato production sector in 
the Maritime Provinces has had positive phy
tosanitary effects. The long, harsh cold winters 
have protected the seed potato crop from over
wintering pests and diseases. Combined with 
ample water supply and ideal conditions for 
rapid plant growth in the summer months, the 
Maritime Provinces are a good location for seed 
potato production. 

Seed Trade 

Of the 330,000 to 350,000 tons sold as seed, 
between 90,000 and 150,000 tons have been 
exported in recent years. A large proportion of 
these seed exports (roughly one-third) is des
tined for the United States market; in PEI and 
New Brunswick this proportion is 15% and 50% 
respectively. The other major export markets 
include Venezuela and Cuba (each representing 
about 20% of exports), Uruguay (8%), and Italy 
(7%) (Appendix 1, Table 7). PEI supplies 
roughly 50% of all Canadian seed potato 
exports, selling principally to Uruguay, 
Venezuela, Italy, Portugal, Turkey, Greece, and 
Spain. New Brunswick is the other exporting 
seed potato province with the only important 
off-shore market being Cuba which refuses to 
buy from PEI for phytosanitary reasons. 

A relatively small number of shippers are 
involved in servicing the off-shore (non-North 
American) export market. Most estimates 
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suggest that these are limited to six to eight 
companies. 

The Canadian industry is subject to sub-
stantial competition in off-shore seed markets 
from The Netherlands, the United Kingem, 
France, Germany, and others. In recent years 
they have lost some of their traditional market in 
the Southern EC ountries because of the impo-
sition of the phytosanitary requirements of the 
European Economic Community. 

Only a very small quantity of seed potatoes 
are imlxted and these all originate in the 
United St.tes. 

Organization 

Because of the constitutional position of 

the organization of t


potato industry is relatively complex. While 
much of the central legislation concerned with 

plannd helth iseedcertfictlo dmiis-plant heealth deed cnelen is atonomyiS 

tered federally, there is an element of autonomy 

in relation to its implementation by the variousprovincial governments. This has meant that 

provincial enmetaoTinsthas e each provincial seed potato industry has devel-
oped in a different way. Provincial initiatives 
have added to and modified the way in which seed ertification is imposeto and different 

structures have emerg-a for the maintenance of 
varieties, introduction of disease-free material, 
and seed multiplication. Also, there are a 
number of approaches to the organization of the 
various support functions noted earlier. Both 

provincial governments and the provincially 
constituted organizations ;or the potato sector 
have a major part to play in administerg the
seed potato sectors. The federal and riInspectorate Directorate. Thus, despite the 

ibilities and forms ofdiscussed in some detail in the sections below, 

Fede/ Responsibitd 

At the federal level, respo 
fall principally under 
Inspection Branch ofAgriculture (called Agriculture Canada). 

Another Branch has responsibility for the fed-
eral agricultural research program including 
potato research. The Research Branch is also 

s and 

blities for potats 
the Food Products 
the Department of 

The Netherlands andGreatBritain 

responsible for the federal potato breeding 
program. This -q the only potato breeding 
undertaken within Canada. Within the Food 
Products Inspection Branch there are two de
partments which have responsibilities covering 
seed potatoes; the Seeds Division and the Plant 
Health Division. 

Allocating responsibility for potatoes 
between these two divisions has been the subject 
of much debate within Agriculture Canada. At 
various times over the years, responsibility for 
seed potitoes has been moved from one de
partment to the other. The central issue is 
whether th,-. inspection services for potatoes 
should be subject to the same line management 
control as the inspection services for all other 
crops. The arguments for not following this 
path are that the seed potato program demands 
a substantial amount of backup in terms of 
setatechnical services andr it is, elitgaetherefore, prudent tohs n 
see that these are well integrated and 
coordinated. As these services are readily avail
able in the Plant Health Department, it is in this 
division that all the potato certification and 
supraciteshvbenactivities been lcdlhogalthoughsupport have placed, 
this is a relatively recent adjustment iniltes 
respcasi 

In 1986, Agriculture Canada set up a 
National Seed Potato Bureau withia the Plant 

Health Division with two separat. sub
departments covering technical services and 
inspection. Within this department there is now 
a concentration of services dealing with the 
development of the certification program and 
regulations pertaining to seed potatoes within a 
single unit. The delivery of the seed certification 
program is th. responsibility of the Agricultural 

change in positioning of responsibility for seed 
potatoes at the federal level there is by nomeans full autonomous control by the National 
Seed Potato Bureau over all seed potato 

activities. Within the provinces the seed potato
line management with responsibility for the 
program have to call on inspection staff who 
have no immediate responsibility for delivery of 
the program. 

The Seeds Division still has some responsi
bilities for potatoes in so far as it administers the 

national list scherie within Canada which incor
porates potatoes. It is also the division with the 
responsibility for servicing the examination of 
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the alternatives for legislation for rights of plant 
breeders. This issue has a very long history in 
Canadian agriculture, and there have been vari-
oVs attempts to introduce plant breeders' rights 
over the years. On a number of occasions as a 
result of changes in parliamentary time-tabling 
draft legislation has failed to be introduced into 
Parliament. However the carrent Canadian 
government has a commitment to introduce 
plant breeders' rights and is understood to be 
examining with some urgency the introduction of 
a new bill. Most sections of the agricultural 
community, especially those within the seed 
potato industry, welcome the introduction of this 
legislation. However, it has encountered quite 
serious opposition from environmentalists and 
from a number of smaller representative groups 
concerned with agriculture. The draft legislation 
is understood to be modelled on the UK Plant 
Variety Rights Act. 

ProvincialResponsibilitiesand 

Organization 


In Canada, roughly 85% of all seed potatoes are 
produced within the two provinces of New 
Brunswick and PEI. Consequently, this siudy is 
focused on the arrangements within these two 
important seed producing areas. Because of the 
significance of seed potato production, the 
arrangements wh :h are in force i: these two 
provinces are not representative of other 
Cartadian provinces. A brief overview of the 
potato industries of these two provinces is pre-
sented at Appendix 3. 

Before discussing the nature of the 
organization at the provincial level it is necessary 
to consider two relevant issues, the relationship 
between the provinces and the federal govern-
ment and provincial rivalry-;- the potato sector. 

a. Federal assistance to the provinces, 
The extent of federal assistance to the Maritime 
Provinces is quite considerable and it takes 
many forms. The concept of "cooperative 
federalism" has been accepted by successive 
federal governments, and this involves the 
transfer ef subsiantial funds from the federal 
government to less well-off provinces. The fed-
eral program of Equalization attempts to 
compensate poorer provinces. There are other 
programs which also involve transfers. All of 
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the Maritime Provinces compare poorly with the 
rest of Canada on a number of economic 
criteria. The regions are remote from the main 
marLets in the rest of Canada and suffer sub
stantial disadvantage in terms of transport costs. 

As an example of the independence of 
some of the provinces insofar as this assistance 
is concerned, on these aids, the PEI 1987 budget 
acknowledges that one half of provincial 
government revenues are derived from federal 
transfers. Attempts by the federal government 
to reduce the federal budget deficit has put 
pressure on all these transfers and is an issue of 
concern for the eastern Maritime Provinces. 
However, new initiatives announced in the 
summer of 1987 illustrate the continuing 
politi.al commitment to encouraging the devel
opment of the Maritime areas. 

Assistance to the potato industry repre
sents just one of these measures and must be 
seen in the light of the initiatives taken at federal 
level to assist the Maritime Provinces. For 
example there are transport subsidies available 
for PEI and New Brunswick for the sale of 
potatoes into the rest of Canada. Also there is a 
very low level of cost recovery for some of the 
services associated with the seed potato sector. 
Federal assistance has been directed towards 
partial funding of program for the eradication of 
diseases and the development of an 
infrastructure to provide disease-free material at 
the apex of the seed multiplication system, and 
for disease testing. Ferry transport off of PEI is 
subsidized and the essential ice-breaking facili
ties required in the winter months to keep 
potato trade moving are also funded by the 
federal government. 

These measures can be justified by the 
federal government as an attempt to exploit the 
comparative advantage for seed potato 
production in these regions. This comparative 
advantage in terms of local production 
conditions is challenged by the very substantial 
haulage charges into the main markets such as 
Ontario and Quebec, and the development of 
local seed and table potato production in these 
provinces. Despite this, the possibilities of the 
Maritime Provinces for selling into the North 
American market and also in consolidating its 
position in the off-shore export market, is seen 
as justification for continuing federal support of 
the sector. 

http:politi.al
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b. Provincial rivalry. There is a very high 
degree of competition and rivalry between New 
Brunswick and PEI. This rivalry is such that it 
has frustrated attempts to initiate and sustain 
certain joint activities for the common good of 
both seed sectors. The different character and 
structure of the seed potato sectors in the two 
different provinces hinders collaboration. The 
fact that PEI is an island enables it to exert 
rather stronger disciplines on marketing than is 
feasible in New Brunswick with its many access 
points to the north east United States market, 
and also to other Canadian provinces, 

As noted above, PEI has a much greater 
orientation than New Brunswick towards exports 
off-shore, and has a system whereby a large
proportion of the potato area is entered for 
certification and all growers are obliged to grow 
some seed. In New Brunswick only seed crops 
are entered for certification. While the 
importance of the potato crop is high in PEI and 
the bulk of production comes from specialized 
growers, they are less dependent than the New 
Brunswick growers on the potato crop for 
income. Many New Brunswick potato growers 
have no other source of agricultural income and 
are very highly geared towards revenue from the 
potato crop.

The atntipathy between the New Brunswick 
and PEI industry is apparent to the visitor at 
many stages. The biggest challenge arises when 
there are certain functions which need to be 
undertaken but which require joint fundingbecause of their expense. Export promotion is 

one very good example, and lack of agreer'ent 
between the two provinces on the funding of 
export development through the organization, 
Potatoes Canada has seriously affected the ef-
fectiveness of that organization. 

The most recent form of competition is in 
getting access to imported varieties under li-
cense from plant breeders in other countries. 
The introduction of these new varieties could 
have an important effect on the shape and 
direction of seed potato industries in the two 
provinces. For the time being, the principal 
Dutch, British, and French breeders agents ap-
pear to have divided themselves fairly evenly 
between the two provinces. Most of the va-
eties being introduced are destined eventually 
for sale into the North American market if they 
should prove successful. Initially, the varieties 

are being held under contract by the New 
Brunswick Potato Agency (NBPA) and the PEI 
Potato Marketing Board (PMB). This gives 
these organizations the responsibility for the 
maintenance and control of these varieties 
during the initial evaluation period. It is 
anticipated that the foreign breeders will wish to 
establish agencies to market these varieties and 
to contract multiplication with their own group 
of growers. This will give the foreign breeders 
the opportunity to select their own growers to 
work with so that they can be sure of reaching 
the necessary quality standards and maintaining 
adequate control over the use of the varieties. 
The first sign of this development has come in 
PEI where one of the major exporters has es
tablished a joint venture company with another 
exporter and a Dutch breeder's agent which will 
serve as the basis for a seed multiplication 
company. 

Below we describe the basic organization 
activity of the seed potato sectors in these two 
provinces. 

c. Organization in PEI. In PEI :he most 
important institution concerned with the potato 
industry is the Potato Marketing Board. This 
organization was established under provincial 
legislation to improve the marketing of 
agricultural products in PEI. Specifically in re
lation to potatoes the objectives of the legisla
tion were to: 

b 
encourage the production and marketing ofhigh quality potatoes;
curtail the spread or development of serious potato diseases; 
e 
ueliminate unetical practices and prevent 

unnecessary costs in the marketing of 
potatoes; 

• imvestigate and develop markets for PET; 
ing facilities. 
The PMB comprises nine members, all of 

whom are elected by producers but three of 
these must be members nominated by the 
dealers' association. The Board has very wide
ranging powers with respect to licensing, disease 
eradication, contract negotiation, promotion, 
transport-rate negotiation, and enforcement of 
orders in relation to pricing. It also administers 
any federal schemes for the potato industry such 
as the advance-payment scheme and 
stabilization or diversion programs. The PMB 
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also runs the Fox Island Elite seed farm (the act is to provide for the promotion and control 
source of disease-free material) and is and regulation of the marketing of potatoes 
responsible for the distribution of seed to the with, the province of New Brunswick. The 
industry. It is therefore considered to be the Agency is a producers organization and the ten 
fulcarum of the PEI seed industry. It is funded by directors of the Agency are elected from five 
compulsory levy (from growers and dealers), potato growing districts in the province. New 
license fees, seed sales, and grants from the Brunswick is a bilingual province and 
provincial and federal governments, representation comes from both the French and 

Although it is elected by growers it has a English speaking sections. This division has also 
separate identity from the main growers' led to the establishment of two separate offices 
association and has, in the past, taken an to cover the two languages. 
independent view. A plebiscite in 1986 The Agency has very extensive powers to 
produced only a small majority in favor of regulate the marketing of potatoes. These 
maintaining the PMB and as a result a Royal powers include: the possibility of establishing 
Commission was established to review the and administering a quota system, fixing of 
operation of the PMB and the organization of prices, the direction of sales, etc. In addition to 
the potato industry. The full findings of this the market regulation powers it has responsibil-
Commission were not available at the time of ity to undertake a number of general functions 
writing this report, although it is understood that such as research, extension, education, promo
the status of the PMB will be changed. tion, liaison and coordination, and market 

The other main organization concerned information and representation. The legislation 
with the PEI seed potato industry is the PEI also formally establishes negotiating committees 
Department of Agriculture. The Department for the sale of potatoes to various processing 
provides a range of supporting functions for the destinations. The negotiating committees are 
seed potato sectors as well as some of the empowered to adopt, or settle by agreement, 
general agricultural sector infrastructure. Its prices and terms and conditions of sale with the 
principal role in the potato seed sector is in the processors. These negotiating committees will 
area of extension. In addition, it is a participant be comprised of six persons of which three will 
in a number of programs which assist the battle be appointed by the Agency and three appointed 
against potato diseases, and particularly annually by processors. The Agency is funded 
bacterial ring rot. This includes various principally by industry levy and license fees, 
responsibilities in conjunction with the PMB and although there may be some fundir:, from the 
federal authorities in relation to dealing with Department of Agriculture. 
disease notifications, disinfection of all trucks It will be clear from the above that the in
entering the island and pallets used for sea tention of the NBPA is that it should operate 
transport, cull-disposal assistance, aphid and principally as a producer organization and not as 
blight alert programs, and seed incentive a representative of the industry as a whole. In 
schemes to help farmers who have a BRR practice, in New Brunswick, most of the whole
outbreak to get back into production after the saling activities are undertaken by producers and 
clean-up procedur,.s have been followed, so their requirements are fairly well represented 

The federal responsibilities have already through the NBPA. However, there is no place 
been discussed in the previous section. The dis- in the Agency for the processors and indeed one 
tribution of responsibilities among the different of the majo- objectives of the Agency is to 
organizations for PEI isshown in Table 5. provide some countervailing power for produc

d. Organization In NB. In New Brunswick ers in negotiation with the processors. 
the equivalent of the PMB is the NBPA. In practice, the NBPA uses very few of the 
However, while it has wide powers, this powers available to it. Its prhicipal areas of 
orgamzat.'on plays a relatively limited role activity are the negotiation of processed potato 
compared with its PEI equivalent. The Agency contracts, the promotion of New Brunswick 
was set up under the New Brurn.,vick Farm potatoes in other provinces and the United 
Products Marketing Act of 1983. The main aim States, the licensing of growers and dealers, the 
of the establishment of the Agency under this 
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Table 5. Ie responsibility for different activities and functions In the Canadian seed potato system 
Agency with responsibility (implementing agency underlined) 

Sectors New Brunswick Prince Edward Island 

Main production activities 
+ breeding NonL None 
+ variety maintenance NBDA(BA) PMB(FI) 
+ r t ionmoftintial NBDA(BA) PMB(FI) 

+ initial multiplication NBD1 to IJo EUM) 

+ multiplication 25 eand the 2orcommenoeliwdrs(usuaISt E5 e ptusuall EEee sevtral hundrd of and tse 
growers gruwers 

Support activities 
+ research AC & NBDA AC &PEIDA 
+ extension AC & NBDA AC &PEIDA 
+ credit facilities AC & NBPA AC &PMB 
+ breeding AC AC 
+ mirket support AC AC 
+ crop insurance AC & NBDA AC & PEIDA 
+ seed certification AC AC 
+ disease eradication programs NBDA AC AC, PEIDA, PMB 
+ plant-health measures AC AC 
+ aphid-alert scheme NBSPGA PEIDA 
+ disinfection service NBDA, NBPA, AC & NBSPGA PEIDA 
+ market information NBDA PMB 
+ market development/promotion AC, NBDA, NBPA EC AC, PEIDA, PMB PC 
+ variety evaluation NBDA PMB 
+ capital funding for main central AC, NBDA AC, PEIDA
production actfies
 
Market organization
 
+ producer licensing NBPA 
+ dealer licensing NBPA 
+ processor negotiation NBPA PMB 
+ transport negotiation NBPSA PMB 
+ terms of sale contracts PMB 
+ sales restrictions PMB 
+ quality control NBDA, AC & NBPA 
Polcy 
+ source of materia! AC, NBDA AC, PEIDA 
+ lab/plant health procedures used AC, NBDA AC, PEIDA 
+ allocation policy Bon Accord Management Committee PMB 
+ importation policy AC AC 
+ disease eradication Potato commite PEI PIlt disease commit

and kA an d NBSPlA tee andAC 
PC Pctato Canada
AC Agriculture Canada
 
PMB Prince Edward Island Potato Marketing Board

NBPA New Brunswick Potato Agency

NBDA New Brunswick Department ofAgr'culture

NBDA(BA) New Brurswick Department of Agriculture (Bon Accord Seed Farm)

PEIDA Prince Edward island Department of Agriculture

PEIDA(FI) Prince Edward Island Department of Agriculture (Fox Island Seed Farm)

NBSPGA 
 New Brunswick Seed Potato Growers Association
NBPSA New Brunswick Potato Shippers Association 
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administration of a federal credit program f. The provincial seed potato systems. 
providing advance payments to potato growers, The broad nature of the seed potato system is 
the administration of stabilization payments outlined below: 
from federal sources when these are made, and 
participation in a wide range of different activi- New Brunswick 
ties to develop the position of the sector in con- The production of seed potato tends to be 
junction with the New Brunswick Department of specialized, with seed planted for seed being 
Agriculture. seilized w seed p

The New Brunswick Department of uiie o edcTe is rpnsi ermen of The plant propagation unit for producings ofthe 

important seed sector activities covered by the d ate r i m itfr the n
 

Agriultrereponibl forsom disease-free material is isolated from the Bon 

PMB. In particular it covers the maintenance of Acr lt edfr.Wti hsuivarieties and the introduction of disease-free program of disease testing is undertaken and thevateaint the mntrulction chdisan.f resulting disease-free plantlets sent to the Elitematerial into the multiplication chain. In farm. Here on a three crop/yr basis, miniaddition it is involved in research, extension, tubers are produced. These are then planted 
disease testing, promotion, and more general out and multiplied to produce a crop of Pre
issues affecting the potato industry. This gives it Elite seed. This seed is then made available to a 
a very key and central position in the seed special group of 25 Elite growers who undertake 
potato sector. the multiplication of Elite seed. After 

Federal funding is also available for some multipcation or el eed. ter 
of these activities as indicated in the sections multiplication for several generations these 
above. It will be recalled that in each province growers then sell to 72 recommended seedthe federal government has responsibility for growers for production of lower classes of seed. 
certidcatioeres, resUnder all the disease eradication legislation,certification services w all potato growers must plant certified seed.In both PEI and New Brunswick growers' Non-seed potato growers are subject to inspecassociations play an important role. The New tion by an inspection service organized by the 
Brunswick Seed Potato Growers Association is tion bya inspe tion and bynte 
directly involved in providing disinfection, aphid by the NBDA. 
alert, and non-seed inspection services to the 
industry. In PEI their activities tend to be Prince Edward Island 
restricted to representation. 

e. A summary of provincial responsi- A large part of potato production is at certified 
bilities. The overall pattern of responsibilities in standards although only a small proportion will 
both provinces is shown in Table 4. be sold for seed. 

Clearly, because of the greater Disease-free material is introduced by the 
interprofessional influence in the PEI potato PMB from in vitro methods on the Fox Island 
industry, it has a very different character from Elite seed farm. One screen house crop of mini
that of New Brunswick. The geographical tubers is produced each year. These are mul
position has also influenced what is attempted in tiplied through Pre-Elite, El and Eli certifica
terms of regulation and organization of the tions to be sold from the PMB Elite seed farm 
industry. Thus, because it is an island and its for Eli production to a group of elite growers 
potato production is geographically for further multiplication and sale. There is 
concentrated, PEI has more alternatives some production of El and Eli seed by specialist 
available for imposing certain market growers but only for varieties which are known 
disciplines. It is also easier to mobilize support not to be too difficult to handle. 
for a central organization because the benefits of Some Elite seed growers may maintain 
cooperation, collaboration, and discipline on an their own seed plots and can enter crops from 
industry scale are more apparent. Thus, these. 
regulation is very much part of the potato Under disease eradication legislation all 
market in PEI. potato growers must use certified seed and must 

enter at least 10% of their area for foundation 
seed classification. 
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Both New Brunswick and PEI developed
their central elite seed farms (at Bon Accord 
and Fox Island respectively) to initiate 
multiplication of disease tested material during 
the early 1960's. The system was based on the 
Scottish experience and involved assistance 
from Scottish scientists from the Department of 
Agriculture for Scotland. Isolation from other 
crops is provided by altitude in New Brunswick 
and by being situated on an island in PEI. In 
vitro methods have been introduced within the 
last five years, originally with material from 
British Columbia but now each province has its 
own plant-propagation laboratories. 

The primary differences between the two 
provincial systems are as follows: 

9 	 The PEI system is organized to produce 
potatoes of a high health standard but topotaoesofhig helthstanardbuttoe 
maintain the maximum flexibility in 
marketing. In New Brunswick, the major
ity of seed growers know that all their crop
is going for seed production. The only ex-
ception is the production of the variety
Russet Burbank. It is reported that 
growers enter this variety for seed with the 
intention of using it as a source for their 
own seed if it passes, but place no emphasis 
on seed production. It is claimed that this 
practice accounts for the higher level of 
certification failures found in New 
Brunswick than on Prince Edward Island. 

" 	 The New Brunswick propagation unit is 

isolated from the elite farm whereas the 

PEI one is not. 


" 	 In New Brunswick there is greater reliance 
on the tissue culture system with this route 
providing 100 per cent of the stock going 
through the multiplication system. In the 
PEI system, tissue culture is supplemented 
by clonal selection, testing and multi-
plication. Because of this, the PEI system 
does not require the same amount of 
protected area for raising mini-tubers, and 
production is limited to one summer crop 
which is provided with screenhouse 
protection. 

* The PEI seed farm tends to take the multi-
plication further than the New Brunswick 
seed farm. It sells only third generation 
material whereas the New Brunswick farm 
sells material from the first to the third 
year. 

e The New Brunswick system is a true flush
through system; even if disease-free, seed 
must drop a class each calendar year. On 
the other hand, there is still dhe opportunity 
for PEI Foundation class growers to initi
ate multiplications from their own seed 
plots. This still occurs on an important 
scale and pioposals to change this have 
been resisted, although the PEI authorities 
do not consider the foundation plots a 
serious threat to the integrity of the system 
because of the implementation of special 
measures. For example, the federal certi
fication laboratory provides a comprehen
sive testing service for the potatoes held in 
these plots involving some 11,000 clones 

(summer testing of leaves for PVX, PVA,
PVY, and PVS, and spring tuber testing fordieae and BRR). 

Seed Potato Certification 

Seed potato certification was first officially
organized in eastern Canada in 1915, and by 
1927 a certification program had been extended 
to all Canadian provinces under the supervision
of the federal government. For the period from 
1915 to 1969 the certification was based 
exclusively on visual inspection. It was only in 
1969 that the weaknesses of this system were 
rectified as a result of the introduction of an 
elite seed potato certification program. In 
particular the program was introduced for more 
effective control of PLRV, Mosaic viruses, and 
BRR. The new program comprised eye and 
stem end indexing of suspected tubers from 
apparently healthy plants and multiplying these 
within a certification program. Since 1980 
procedures have been adapted to modify this 
program to incorporate new methods which will 
improve the disease-free status of the material 
at the apex of the multiplication procedure. 
Since 1984, micro-propagation procedures are 
used in the main seed producing areas. 

The certification scheme is enforced 
through the Seeds Act. This lays down mini
mum standards and procedures to be enforced 
by all provinces. The regulations are currently 
under review and new provisions are under 
detailed discussion. The scheme incorporates 
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features which are familiar in other seed poato Table . Certified seed potato production system 
programs including multiple field and tuber InCanada 
inspections, disease indexing of all pre-basic Year Class Description of class 

plant material to ensure complete freedom 
from disease, provisions for compulsory haulm 1 Pre-Elite (PE) This class must initially come frommeristem tissue culture introducedkilling, and mandatory disinfection of machinery, 	 into the field by stem cuttings, tissueculture plantlets or from tubers 
vehicles, and farm premis.z: to control diseases. produced in a ved envlmnm,nt. 
Post-harvest tuber testing in the form of trials of The materiza, prior to fielk pkuini;g,

must be tested and found to be free ofsample lots in the state of Florida in the US is Potato Viruses X, S A,Y and PLRV, 
also provided. These are also undertaken by a sed farm orandrewnia s._growersOnlarefr selected 
number of states in the US and Canadian allowed to produce Pre-Elite seed. 

Besides zero toleratce for visible virusprovinces and have been used by the state of and other diseases identified in the
Maine since 1937. An expanded program of 	 Regulations, the material must be

tested annually in the field fortrials funded by the federal government began in freedom from PVX and PVS. The 
the early 1980's. Samples of El, Eli, EIII, and Ft carried out by Agriculture 
fields are collected, dormancyplatedin Disasereaing ar from 
planted in Florida. Disease readings are planted in tuber units (i.e. the pieces 

lorda. broken and EliteI(EI Grown PE seed and must be 

available by the end of January for the benefit of 	 of cut tubers must be planted consec
utively). Must have zero tolerance forthe seed growers. As long as certain publicized visible viruses and other diseases 

standards are met an additional tag may be identified in the Regulations.Random leaf samples are tested for
attached to those seed consignments, although it PVX and PVS. Can only be grown by

seed farms or selected growers. Themust be emphasized that post-harvest testing is testing iscarried out by Agriculture
not yet a compulsory component of the Canada. 
certification procedure. 3 Elite II(Eli) Grown by PE or El seed and must 

Pre-Elite potato stock have been planted in tuber units.Disease-free, pMust have zero tolerance for visible(cuttings, tubers, or microtubers) are used to 	 viruses and other diseases identified in
the Regulations. Can only be growninitiate a five-generation multiplication system by seed farms or selected growers. 

including Elite I (El), Elite II (Eli), Elite 11 4 Elite IIl (ElIl) Grown from PE, El or Ell seed. Ten 
(EIII), Foundation and Certified Class seed. per cent must be planted in tuberElite I and Elite II class seed is podd 	 units. Disease tolerances applied as prouce ony per Regulations. Can only be grown 
on specialized seed farms under strict quaran- by seed farms or selected growers. 
tine conditions. Elite III seed is grown by 5 Foundation (F) Grown from PE, El, Ell and ElIl 
specialized and qualified, registered-seed seed. Disease tolerances applied as per

Regulations.producers, nd Foundation and Certified Class 
seed is considered to be for commercial seed 6 ciified (C) 	 Grown from PB, El, Ell, EIII or Fseed. Disease tolerances applied asproduction. Tables 6 and 7 outline the system 	 pr Regulations. This class can onlypllutilized for fresh to table stock 
and description of class and the various field, production. 
storage, grading, and shipping procedures. 

Testing is undertaken by the appropriate 
provincial authorities but supervised by 
Agriculture Canada. Application of testing Eli, 
EIII and F fields for PVX and PVS is based on The certification system has been subject to 
collecting a set number of leaves from each a very substantial review over recent years and 
field in a predetermined pattern. These tests proposals for amending the arrangements have 
are carried out by Agriculture Canada. The been devised. These have been under discussion 
tolerances are indicated in Table 8. with interested parties for some time and are 

still not officially available. It is understood that 
the most important features of the new propos
als are the compulsory introduction of in vitro 
methods of obtaining disease-free material, the 
formal introduction of one year of Pre-Elite 
seed (although this year is recognized in New 
Brunswick and PEI, it is not part of current 
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certification rules), restrictions on the use of 
cutting of seed for the Pre-Elite grades, 
obligatory post-harvest testing based on 
laboratory methods, and longer and more 
comprehensive training of certification 
inspectors. One other outcome of the review 
has been an appreciation of the need to
formalize many of the procedures which are 
adopted for the introducton of disease-free 
material and of testing. 

Table7. 	 Fied,storage, grading, and shipping
procedures 

a. Field inspections: Two or three inspections 
(depending on class) are made on
each growing crop. 

b. af testing: Fields tested for PVX and PVS 
must meet predetermined per
centage for agiven class: 
i) PE -Zero percenti)El -Zero percentil) El-4 percet 

iv)EIII-5.2 percent 
v F -6.8 per cent 

c. Roguing:Is r tteandPSTV foswhich therexct 
a zero tolerance, 

d. Purity and foreign: 
varieties 

Off type plants or foreign varieties 
are not permitted in the first five 
classes. Certified class iserTmitted a low percentage of 

egn varieties on second 
inspection. 

e. Storage: Tubers from different classcz and 
varieties must be stored separately 
and clearly identified. Each 
storage bin or lot is inspected fordiseases and defects, 

f. Grading and: 
shipping 

Prior to after grading and sealing
each seed lot is inspected for 
diseases and defects. 

Seed potato certification was provided free 
of charge until very recently. The government ofCanada 	 has however been introducing the
principle of cost recovery for a wide range ofrnplenofoterces. forsa we argeogovernment services. Thus, a small charge 

representing a small proportion of the cost has
recently been introduced. The cost ofrece n betiftoucge Thepsts osubsidizing certification charges represents a 

substantial cost for the federal government andhas led 	to a detailed review of the cost of thishasicy Ale taie theottoud revi os ts 
policy. Although the original target was to 
attain a higher level of cost recovery, it is likely 

that regional development objectives in the key 
seed potato-growing areas will make this 
difficult to implement for political reasons. 

T ll-ideBCe of diseased or forign plants permitted
Dnem & in F c 

mnur % % % % % % % 
PW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
BRR 
 0. 0.0 0.0 0.0 0.0 0.0 0.0Btckk 0.25 0.1 0.1wtl11 025 0.1 0.1AD v 025 01 0.1 o2 0.1 2.0 1.0
Al blackt . 

& 05 025 025 0.5 025 3.0 20 
M.nue 
 0.1 0.0 O.0 0.1 0.0 1.0 01 

Phytosanitary and Related Issues 

Within 	 the Technical Services Department ofthe National Seed Potato Bureau resides 
responsibility for all the phytosanitary aspects ofthe seed potato program and the necessary 

laboratory services. Within this division, federal
responsibility for the technical parameters of the 
seed program is determined and theresponsibility for ensuring that these parameters 
are kept to, within the program is assumed.Thus, at the federal level, there is concern that 
the material which is used in seed potato 
systems is disease-free, is obtained from the 
correct channels, and that the right technical 
procedures are used for testing for diseases. 

An important concern at the federal level isthe identification of the correct channels
through which the industry can obtain its 
material. Currently there are four approved
 
sources two of which are the regulated

laboratories in British Columbia and Quebec 
where a very strict protocol in laboratorypractice is laid down and enforced. It is also 
possible to obtain material from the post-entryqurniesaonunbth Dprmntfquarantine station run by the Department of
Agriculture, through which all material fromother countries must pass. In addition to this, 

though it remains a controversial issue, approvalhas been given for mini tubers to be importeddirectly into Canada using the protocol adopted 
by nt Gensa ini ter ex pteby Plant Genetic~s, a mini tuber exporter in 
California. Procedures used by this company 
have been accepted as not requiring quarantine 
facilities, but the demand for this material has 

28 



been very limited so far and has been restricted 
to one partictlIar variety required for rapid 
bulking up in Alberta. A decision to allow this 
source of disease-free material has caused great 
consternation in the two principal seed- potato-
producing provinces. The principal argument 
the seed-producing provinces put forward 
against the use of Plant Genetics material is that 
the disease-screening and testing procedures are 
not as rigorous as is required for a seed potato 
program. Also, they claL'n there is greater 
physiological stress in the private laboratory 
systems through long-term in vitro storage and 
the use of plant regulators in the in vitro growth 
medium. 

Naturally the implicatlons for the provincial 
potato-seed sectors could be serious if this new 
source of disease-free seed was to be accepted. 
It is understood that procedures used to produce 
the mini tubers are identical to those being 
adopted within New Brunswick and PEI to pro-
duce mini tubers. The price at which these mini 
tubers are being sold is reported to be 50 cents 
per tuber. 

An important feature of the Canadian sys-
tem has been the maintenance of controls over 
any plant material brought into the country. 
While historically Canada has had problems 
with bacterial ring rot and PSTV, it has the 
advantage of being free from some diseases 
which have important economic significance in 
the main, competing, seed industries in Europe. 
In particular it is free from potato wart disease 
(Synchytrium endobioticum) and from the two 
potato cyst nematodes (G. Rostochiensis and G. 
Pallida). The need to prevent the potato wart 
disease fungus and later the golden nematode 
from gaining a foothold in Canada initiated 
legislation which prohibited the importation of 
potatoes from anywhere except certain 
designated areas within the United States. 
These regulations were consolidated in the 1969 
Plant Quarantine Act which also introduced 
special regulations for the movement of plant 
material and traffic between Newfoundland ard 
the rest of the Canadian mainland. Tl,.:se 
measures have undoubtedly made some 
contribution to the absence of a number of 
diseases from Canada (e.g. a ncw strain of PVY 
(tobacco veinal necrosis strain), tobacco rattle 
virus, potato mop top virus, gangrene, and 
bacterial wilt (Pseudomonas solanaceanim). 
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Recognizing the nature of the problem posed by 
BRR and PSTV the federal government has 
supplemented its seed certification legislation 
with specific disease-eradication acts. 

In order to provide backup to certification 
and disease-eradication efforts in the provinces 
the federal government aico funds laboratories 
for disease testing in New Brunswick and 
Charlottetown. It provides testing of material 
at the central Elite seed farms including, for 
example, summer virus tests on all tissue 
cultures and clonal nuclear stock material, and 
BRR tests on all nuclear stock material. 
Regular testing of all El and Eli varieties sold 
off these farms is also undertaken as well as 
PVX and PVS testing of seed grown on seed 
farms. It is working to develop reliable 
procedures to detect pathogens in the tuber and, 
if successful, will result in the phasing out of the 
Florida tests. For example, 120 lots from the 
1986 crop in PEI will be tested for PVX, P VA, 
PVY, and PLRV in the laboratory and in 
Florida to assess the validity of the post-harvest 
virus test. The laboratory tests would speed up 
the results and facilitate receiving post-harvest 
test results before the main off-shere export 
season. Testing of material to meet export 
requirements is also undertaken, as is test 
method deveiopment and specia! measures for 
disease eradication. In this latter category are 
included special surveys to assess the status of 
the most important diseazes (BRR and PSTV), 
and for this purpose special funds are available 
to support laboratory space and staffing. 

Within the seed certification system there 
is a zero tolerance for BRR and PSTV. The 
resulting cleaning up of potato stocks has 
reduced the incidence of BRR and PSTV. In 
fact no outbreaks of the latter have been ob
served for a number of years. In addition, the 
improveme,,t in diagnostic procedures and 
prm,'_icial restrictions on the import of seed 
p'Jtatoes from the United States, and the 
mandatoiy use of certified seed in PEI and New 
Brunswick, may also contribute to further 
decline of BRR. Wherever any outbreaks occur 
special measures are implemented to disinfect 
and isolate the farm concerned. 

Provincial legislation reinforces national 
legislation. Special provincial disease eradi
cation acts have been implemented to cover a 
wide range of diseases but in the main seed 
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potato-growing provinces of PEI and New 
Brunswick, the principal causes of concern have 
been BRR and PSTV. In these provinces the 
disease eradication acts have introduced special 
measures such as the mandatory use of certified 
seed and strict procedures for dealing with out-
breaks, and the future use of the land on which 
outbreaks occurred. 

QuarantineProvision 

The federal government post-entry quarantine 
station began its work in 1985. Prior to that 
quarantining was undertaken in Fredericton. 
However, a review of plant health procedures in 
the early 1980's revealed a risk of disease being 
introduced, unless proper facilities were devel-
oped and greater isolation of quarantine facili-
ties arranged. The establishment of the new 
station coincided with the substantial upsurge in 
interest in importing new varieties into Canada 
that developed in reaction to the possible 
introduction of plant breeders' rights. Within 
the eighteen months of operation of the station, 
some eighty new varieties have been submitted 
for testing for release to the seed industries in 
New Brunswick and PEI. 

These varieties are principally Dutch, 
French, British, and Irish, and represent a 
radical new development in relation to the 
Canadian seed potato industry. This material is 
accepted at the discretion of the Canadian 
Department of Agriculture and it takes roughly 
one year for the quarantine testing to be 
completed and the variety to be available within 
the country. Nearly all of these varieties are 
privately owned and much of the activity is 
speculative aiming at the huge rewards 
obtainable from firding a significant place on 
the North American market. It is understood 
that this facility can be available at a nominal 
charge, although all Canadian public authority 
activities are under pressure to pursue a policy 
of cost recovery on their service and the same 
policy is being cor.midered in relation to the 
quarantine stations. 
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Disease-ControlMeasuresin the
 
Provinces
 

Disease control is largely accounted for by the 
seed certification system although there are 
several very important adjuncts to this. In 
particular there are provincial disease
eradication laws which have implemented a 
number of critical measures. The PEI plant 
disease eradication act was introduced in 1974 
and New Brunswick followed with similar 
legislation in 1979. 

In both provinces a committee was estab
lished with interprofessional representation to 
promote disease awareness and advise the 
Minister. The disease eradication laws allow 
inspectors to inspect wherever they have suspi
cion that there may be a problem, and estab
lishes procedures for dealing with an outbreak. 
They also formalize the specific arrangements 
for dealing with BRR outbreaks and the controls 
on the future use of the land for potato 
production. Supplementary certification proce
dures are also included to enable tighter con
trols on movement to be imposed if necessary. 

In PEI there are specific provisions for 
disinfection of vehicles used for potato transport 
(including a compulsory disinfection center to 
be used by all trucks coming onto the island) 
and a requirement, introduced in 1987, that all 
potato producers should plant at least 10% of 
their areas with foundation class seed to ensure 
that all farms are subject to inspection. In 
addition, all potato growers' must apply to 
register their crop, even if they are only 
producing for processing or table stock. 
Obtaining a license to grow is dependant on 
acceptance of measures to safeguard disease 
contamination. There are also proyVsions for 
free burial of cull potatoes and for compensation 
payments should BRR be identified. These lat
ter are considered vitally important if farmers 
are to be encouraged to report all outbreaks of 
disease. 

In New Brunswick, the laws also include 
provisions for the establishment of specially 
designated seed production areas in which high
grade seed shall be produced if it is requested by 
80% of the seed potato producers in the area. 
Within these areas, growers undertake to adopt 
special measures for disease control, and there 
are provisions for the restriction of movement of 



potatoes, and for the disinfection of all vehicles 
visiting seed farms. Two areas in New 
Brunswick have been designated although in 
only one of these areas (Glassville) have the 
producers formally agreed to the establishment 
of the arrangements. Also, in New Brunswick 
there is an arrangement for all non-seed crops 
to be inspected as part of measures to control 
BRR. This involves checking that certified seed 
has been used, by collecting seed tags, and field 
and harvest inspections which are administered 
by the New Brunswick Seed Potato Growers 
Association and staffed by casual labor ruder 
supervision of experienced crop inspectorb. The 
association is also involved in operating the 
disinfection service on behalf of the provincial 
government, 

In New Brunswick there are also provisions 
for mandatory killing of vines, administered by a 
topkill committee which involves federal and 
provincial staff and growers. This committee 
has a majority of officials. Aphid alerts also 
operate in PEI although there is no compulsory 
burning, 

Potato Breeding 

The entire potato breeding effort in Canada is 

publicly funded and there are no private 
breeders. The national breeding program is 
located at the Agriculture Canada Research 
Station at Fredericton, New Brunswick, and is 
funded by the Agricultural Canada Research 
Branch. Other breeding work is undertaken bythe University of Guelph in Ontario, 
NhewfoUndrsity Queb elp in rta I , 
Newfoundland, Quebec, and in Alberta. It is 
understood that this work is funded by a combi-
nation of state and provincial funds. The 
program involves a range of conventional and 
novel techniques using germplasm from a num-
ber of nation',l and international sources.nationaln 

The national program produces 70,000 
seedligs per annum as part of its commercial 
breeding activities, with selection trials being 
undertaken on a number of sites in the Maritime 
Provinces. However, the objectives of the 
program are fairly broad with a responsibility to 
meet the requirements of the country as a 
whole. Collaboration for the evaluation of early 
material from collaborators across the country is 
therefore sought. Because of its advantageous 

Tberof rioal proues. 0ment 
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location the national program has a major 
interest in producing potatoes for the Maritime 
Provinces. 

The breeding objectives are reviewed an
nually. There is no formal involvement of the 
industry in the identification of breeding 
objectives, although informal contacts are en
couraged. As so much of national production is 
for the processing sector this makes 
communication with the industry fairly 
straightforward since the ownership of this 
industry is so concentrated. The breeding of 
Shepody, an excellent variety for french fries 
use, is regarded as a good example of 
cooperation with McCains. The variety was 
selected as a result of selection which involved 
joint trials undertaken with the industry. 

In addition to processing objectives there is 
some breeding effort being applied to producing 
better table stock varieties. This is principally 
for a russet variety for packaging as count pack 
in supermarkets. Interest in yellow-flesh 
varieties is also growing as is interest in novelty 
skin colors. 

Breeding for export has been pursued since 
the mid 1970's although the amount of effort de
voted to this islimited. There isearly genera
tion selection of varieties with a higher set and 
smaller size. 

New Vaiety Development and 
Promotion 

Once a new variety has been identified and li
censed there is no organization to promote thatceedteesnorgizintopo teha 
variety. In fact, the potato-breeding program
has been sufficiently concerned about this to
issue its own management profile for the variety 
it has produced. In addition, there is no formal 
system for recording varieties in Canada using 
recommended lists. Thus the rate of develop

of the area of new potato varieties depends
to a large extent on the extension workers oper
ating in each province, and on informal 
information networks. 

The absence of an agency with the brief to 
promote state-bred varieties could prove to be a 

handicap when plant-variety rights legislation is 
introduced. In these circumstances privately
owned varieties will be subject to heavy promo
tion, and they would find relatively little 
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opposition from competing varieties. For 
similar reasons, when plant-breeders' rights
legislation is in place, there will be a need for 
objective advice for farmers on the relative 
merits of potato varieties. Tbis advice would 
best be based on the evidence of trials which are 
undertaken by an independent organization.
RIVRO and NIAB (see later) in The 
Netherlands and the UK represent examples of 
these independent variety testing organizations.
No similar organizations exist in Canada,
although variety evaluation is undertaken in 
each province. For example, the Central Elite 
Seed Farm in PEI is evaluating new varieties, 
and similar activities involving the Bon Accord 
Elite Seed Farm and the Seed Potato Growers 
Association are undertaken in New Brunswick. 

The only attempts to obtain variety promo-
tion by the granting of exclusive rights to a 
variety have involved the varieties Shepody,
Donnal, and Brador. In the case of Shepody,
McCains has been granted exclusive rights in 
most European countries under legislation 
devised for exploiting the inventions of civil 
servants. McCais was granted exclusive rights 
to Donnal and Potato Canada to Brador;
reportedly to provide the industry with the 
experience of plant-breeders' rights. Seecan, an 
organization comprising a number of shippers 
and merchant growers of cereal and other seeds 
was established specifically to exploit state-
owned varieties in 1976, but its work has ex-
cluded the development of potato varieties, 

Potato breeding is not undertaken under 
the responsibility of any of the provincial 
organizations either public, semi-public or 
private. As noted above the federal potato
breeding program is based in New Brunswick, 
but it is funded entirely by federal funds and 
services the Canadian seed potato industry. As 
there is no plait breeders' rights legislation in 
Canada there has been little incentive for taking
private initiative and none of the public
authorities in these two provinces have consid-

ered an investment ustitiable. 


New genetic material is obtained through
the federal breeding program and also through
introductions of material from other countries, 
Urtil very recently this material has primarily
consisted of free varieties principally of North 
American origin. The only variety under private
ownership which has been grown in recent years 
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has been Desiree which was introduced by
McCains on license from the Dutch breeders 
ZPC. This variety is reaching the end of its 
period of protection under plant breeders' rights
in most countries and therefore its cultivation in 
Canada uider licenses presented the little 
danger of loss of control of the genotype.

For all free varieties registered under the 
Canadian national list, maintenance is under
taken by the provincial Department of 
Agriculture in New Brunswick and the PMB in 
PEI. As noted above there is now considerable 
interest in introducing new genotypes because of 
the possibility of plant breeders' rights being
introduced in Canada. In fact, plant breeders' 
rights are not necessarily a precondition for the 
introduction of a monopoly controlled variety
and its commercial development. Under the 
provisions of international agreements the 
Canadian government has undertaken not to 
certify any variety which is under plant breeders' 
rights in other countries without the permission
of the breeder. Thus, a variety could be grown 
for seed under contract and with the agreement
of the breeder or his agent the seed could be 
certified. However, no royalty payments coldd 
be collected and once it was commercialized it 
would not be eligible for registration for plant
breeders' right in Canada should they be
 
introduced. .t would be preferable for most
 
breeders if plant breeders' right were available.
 

The main aim of introducing new varieties
 
would appear to be the United States market.
 
There is a view that 
 some of the introduced
 
varieties could be of interest in this 
 market, 
although whether they can be adapted to the 
short growing seasons for economic multiplica
tion in Canada is an unresolved question.
Certainly the old Dutch variety Bintje appears to 
have adapted well and its popularity is growing. 

There is general recognition that the seed 
industry could be radically altered with the
introduction of plant breeders' right, although it 
is acknowl.-.dged that the change is quite likely to 
be gradual. Plant breeders' right are seen to 
provide more incentive for variety development
and to resolve some of the difficulties in 
developing seed potatoes in export markets. 



Release of Material Into the 
Multiplication System 

In a private potato breeding system where the 
varieties are monopoly-owned the process of 

identifying the variety to be multiplied and the 
quantities involved is resolved in a very 
straightforward manner. The breeder or his 
agent, who will be a seed potato merchant, will 
decide, on the basis of his feel of the market, 
how much material will be required of each 
variety at different certification levels. He will 
initiate the striking of material fkom a disease-
free source and will allocate this material from 

growrs n nomalforthecntrct.It igrowers on contract. It is normal for the 

breeder to work with the same group of growers
to esur tandrdsandmantennceofto ensure maintenance of standards and 

discipline. The decision on how much material 
should be multiplied is a commercial one, and 
the risk is borne by the private breeder or his 
agent. Because the risk involved is substantial, 
rather elaborate systems for sharing the risk 
among the different parties concerned aredevised i 


d evsed,
pregulating 
Wher owedpulicl vrieies re on-

cerned and there is an agent acting on behalf of 
theoften 
adopted although one characteristic of this 
situation is that the agent for the state breeders 
is subject to a wider range of pressures simply 
because the variety he is handling is State-
owned and not privately owned. The extent to 
which there is a different approach here depends 
on whether or not the State breeders, or those 
who administer their programs, consider they 
have commercial objectives (with the aim of 
maximizing their return from their investment inproducing the new variety) or whether they
consider that they have wider objectives which 

have o hwdeveopet 
might include assisting the development of the 
seed potato or table potato industries. 

Where free varieties are considered, the 
situation is more complex. In this situation the 
varieties are likely to be maintained by a publicor semi-public body such as the New Brunswick 

Department of Agriculture or the PMB in PEI. 
The decision on how much material to rclease 
into the multiplication chain can be coped with 
in a number of different ways. The most 
straightforward way is to allow high-grade seed 
potato growers to request their requirements. 
The major difficulty with this allocation 
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procedure is that it is possible that individual 
high-grade seed growers may together request 
more material than might be justified by market 
requirements in future years. In order to 
overcome this danger it may be necessary to 
introduce some kind of rationing system to 
control the amount of material released. In this 
case, the arrangements for deciding how the 
allocation should be rade and what form of 
rationing should be introduced is vitally 
important. There are substantial risks involved 
because it is very uncertain what demand there 
will be for different varieties in future years.Thus a restriction in supply which is too 
Thusiastic iatov y hih is the 

enthusiastic will lead to very high prices in thefureadcmlitfomsdgowswh 
are no lt eo seed a rom tal 
are not able to get enough seed and from table 

potato growers who are having to pay very high 
prices. 

An important issue here is the selection of 
high grade growers. These growers have the 
highest status in the seed multiplication chain 
and because of their importance to the entirechain their situation is favoured by the various 

authorities. Such is their status that 
membership of the "club" of Elite growers is 
oemensht afte Accpa of newgmemers 

sought after. Acceptance of new members 
will depend on an assessment of the ability of 
the gower to meet the approved standards, 
skills and experience. As a result the invitation 
tobeo an e ite s rowe illtfo 
to become an Elite seed grower will follow 
either formal or informal recommendation. 

New Brunswick 

In New Brunswick the committee involved in 
deciding the amount of seed to be allocated is a
sub-committee of the Elite seed farm (BonAccord) management committee. This 
comprises representatives of the New Brunswick 
Deprtm ent of te Ne Cnada 

Department of Agriculture, Agriculture Canada 
and the manager of the seed farm. The smallgroup of Elite growers submit requests for the 
material they require and there was relatively
little evidence of any rationing. Material can be 
made available as greenhouse tubers, Pre-Elite, 
El, or Ellmaterial. See is released from the 
Elite farm on the basis of the growers 
performance in utilizing seed in previous years 
and the availability of seed. 

http:cntrct.It
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The recent development of a reliable and 
well equipped plant 	propagation laboratory and 
the possibility of monopoly-owned varieties 
being available for controlled multiplication has 
promoted a revision of the release procedure. 
There are now provisions for greenhouse tubers 
and potato plantlets to bie wade available al-
though they will need to receive a recommenda-
tion from the Food Production and Inspection 
branch of Agriculture Canada. In putting 
forward an application for material the grower 
must provide a marketing plan for any new 
varieties and for exclusive releases or private 
varieties. For varieties which have been sold 
commercially for over five years the committee 
will make an allocation if the grower can give 
evidence of a new and expanded end-use which 
must be satisfied within a two-to-three year time 
frame from the time the material is received. 

The current New Brunswick allocation 
system which allows for these new developments 
is illustrated in Table 9. 

Table 9. Scheme for allocatal o bask seed potatoes in New 

rnamapwic
 

cisi of 
Source maenal 	 Afllowingo cc.lkit, 

propagatio pe 	 mndedgoers P ,, 
oiee ifid grown:ehoE

fposs.il gm PEJ.PEI 

Bon Ard Greenhose Me grw as Wole IM

seed Fam a ailable Cu. P, 


Bon Accord Seed El 	 Elite g 

anddoras 


Bon Ard SedEll ite gsedFa 	 eqaue 
0,R -aie 

onrequestmaterialand 

The principal problem with the release 
procedure in recent years appears to have been 
caused by the very rapid expansion in the 
demapl for the variety Shepody as a result of 
processing demand. While processing interest in 
the variety has been acknowledged, and close 
liaison exists with the processing industry in New 
Brunswick, the rapid up-takt. by the processors 
had not been predicted. It is easy to see how 
!his could have occurred if we keep in mind that 
the processors were assessing this variety on a 
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season-by-season basis and they increased their 
contract commitments with Shepody on the 
basis of cunaulative experience. In New 
Brunswick the material is made available to 
Elite growers at a nominal cost. The central 
Boa Accord Elite seed farm in New Brunswick 
is seen as a service to the New Brunswick seed 
potato industry and cost recovery by the sale of 
seed potatoes is not a major objective. 

A problem which has arisen is that Elite 
growers do not always sell to the recommended 
growers and may sell EIII to Quebec or Maine. 
This has meant that not all the advantages of de
veloping the seed system within New Brunswick 
has accrued to New Brunswick seed industry. 

PrinceEdwardIsland 

In PEI, the Cenitral Elite Seed Farm at Fox 
Island is managed by a special committee which 
is concerned with all aspects of the PEI seed 
potato industry. It is this committee which 
decides how much material should be produced 
and the contract conditions, (including the
formula for calculating the price at which it 

should be sold).
Seed sales represent an important source 

of inc)me for the PMB. However, the seed
fanr, expenses substantially outweigh the 

income achieved from the sale of Elite potatoes 
to seed growers. Even so, the fact that the PMB 

is responsible for many of the functions of the
PEI potato industry and has to ensure that those 

responsibilities are adequately financed, meansit has developed a rather more sophisticated
method for raising money for the sale of 

from the seed farm. The Board has 
introduced a contract which covers the sale of 
E le seed and regulates the circumstances 
under which those seed potatoes are used. The 
PMB is also considering the introduction of 
contracts governing the sale of seed potatoes 
from Elite growers to other potato growers on 
the Island. Their concern derives from recogni
tion that because of the allocation policy, Elite 
seed growers are in a monopoly position when 
selling the multiplied seed. They feel that thiL 
monopoly can be exploited and that there should 
be som.. means of regulating the prices which 
can be achieved. 

http:fposs.il


Regulation is very much part of the potato 
system in PEI and there are other facets of the 
way in which potatoes are bought and sold which 
has involved the Board in distorting normal 
forces. For example, only a certain proportion 
of seed can be sold before a specified date in the 
autumn. This measure has been introduced to 
project those potato growers who might be less 
well placed to put in their orders early in the 
year for one reason or another. 

Market Support and Regulation 

Market Support at the FederalLevel 

Potatoes are not included in the listof 
commodities which are subject to obligatory 
stabilization payments by the federal 
government. For certain commodities a 
stabilization payment is made if the price in anyyearis owertha leel, oweerBecause of its island status, PEI has morea pe-dfineyear is lower than a pre-defined level. However, 

the potato ,qector has received payments on an 
ad hoc basis. For example, in 1985/86, 
payments were made to PEI and New 
Brunswick potato producers to assist the 
diversion of potatoes into "fertilizer, livestock 
feed, and potato granules for later resale" 
because the market situation was so serious. 
Over the last decade some $57 million has been 
made inthe form of market support payments.
A national scheme which includes quotas is 

currently under consideration u 


Market Support at the ProvincialLevel 

Clearly given the geographical situation of New 
Brunswick it would be very difficult for it to 
undertake any market regulation in the form of 
maintenance of minimum prices, quotas, or 
measures with similar effect. Also it would be 
very difficult for New Brunswick to undertake 
such activities in isolation, as restrictions of sup-
ply from the New Brunswick area or minimum 
prices would easily be exploited by potato 
suppliers from other provinces and, in 
particular, from PEI. 

As the result of continuing pressure on the 
prices of potatoes the New Brunswick producers 
have been instrumental in asking for a federal 
scheme for the regulation of the potato market 
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referred to above. Within the New Brunswick 
industry there has been substantial 
concentration of production into fewer hands 
over the years. The main production area in the 
north of the St. John valley produces most of the 
seed potato output. Producers in the main 
production areas of New Brunswick are highly 
dependant on the potato crop for their income 
and when prices are low they suffer 
considerably. Finding a solution to this problem 
poses enormous difficulties. Any attempt to 
raise prices in Canada on a federal basis can 
only result in reduced competiiveness in the 
United States market which is very important to 
provinces such as New BrunswicL Also, with a 
high gearing to supplying potatoes to the 
processing industry, there could be adverse. 
effects as a result of the reduction in 
competitiveness of these processing industries in 
comparison with their competitors in the United 
States.
 
alternatives for improving the market power of 

tepoatovseor Tprin ipalmetho it 
the potato sector. The principal method isthe
 
maintenance of minimum pris for the sale of 
potatoes off the island during certain periods. 
This can be used to prevent PEI dealers under
cutting each other, although dearly there arelimnits to how this can be used because of the 

availability of potatoes fromn other sources. PEI 
potatoes are very distinctive as they are grownon red soils. This characteristic has been 
associateu with better quality and, as a result, 
the PEI sector is able to gain a premium and 

hold prices up at certain periods. While some 
exporters and dealers might find the imposition 
of this control very restrictive, there is a lot of 
support for the continuation of these measures. 

Promotion 

The PMB of PEI and the NBPA have assumed 
responsibility for the promotion of the potatoes 
from the two provinces, and their activities are 
funded by levy on the industry. This applies in 
both the United States and in the domestic 
market. In both provinces there is assistance 
from the provincial governments where officials 
have responsibility for market development and 
promotion. 
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In the case of off-shore export markets, 
Potatoes Canada has responsibility for the 
promotion of Canadian seed potatoes. It is 
funded by the federal and provincial govern-
ments and the PMB and NBPA. Also there is a 
levy on all exporters. Disputes over the method 
of funding Potatoes Canada has left it very short 
of resources and at the time of writing this 
report its activities were at a low 'evel. A large 
part of the difficulty comes from the problems of 
funding an organization from two main, potato-
producing sectors each with a very different 
export emphasis. The rivalry between the two 
provinces has made it difficult to find a 
harmonious way of resolving the funding 
difficulties. 

Other Support Activities 

Credit 

The federal government operates an advance-
payments scheme for seed potato growers. This 
provides farmers with credit facilities to assistpaying for the inputs of the next crop. Theagents for the scheme are the NBPA and the 
PMB. 

Crop Inurance 

In addition, there is a federal crop insurance 
scheme which is operated in each province. The 
agents for the scheme are the respective provin
cial governments and these schemes will also 
provide sponsorship to meet the needs of the 
local agriculture. The insurance will cover yield 
losses only against designated perils and farmers 
with a minimum of 3 acres (1.2 ha) are eligible. 
The crop is covered for 75% of the established 
average yield of a farmer and this can be con
verted to a value by choosing a price. The 
premiums vary according to the price option 
chosen. In the principal potato production areas 
crop insurance is popular. 

Other General Assistance 

In addition at federal level there are a wide 
range of support services carried out by other 
departments. There is close liaison between that 
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section of the Department of Agriculture con
cerned with foreign trade since many of the 
issues concerned with exporting of Canadian 
seed lxtatoes are intimately connected with 
plant heth issues. A major difficulty over the 
last decade has been the restrictions which have 
been imposed on Canadian seed .otatoes when 
they are exported to the European Community. 
Canadian potatoes are now subject to quotas 
and restrictions which have seriously restricted 
the importance of the European market. As 
Portugal and Spain were important markets, the 
enlargement of the Community has thrown up 
new problems for Canadian seed exports. The 
major bone of contention has been the incidence 
of bacterial ring rot in Canada. Because of the 
implicatio= for trade this particular disease has 
attained a very high political significance, and 
incidence of the disease and control measures to 
be taken are very sensitive issues for discussion. 
The Canadians acknowledge that bacterial ring 
rot has been a problem although they point to 
specific eradication methods which have 
considerably reduced its incidence. In the lightof bacterial ring rot outbreaks in the EC
of ie in r t y eas in e an(confirmed in recent years in Denmark and 

Lower Saxony in West Germany), there is some 
bitterness about the continuation of trade 

restrictions with the EEC. 



8. Background to the Ditch 
Potato Industry 

Production, Area and Yields 

Annual average Dutch potato production over 
the period 1980 to 1984 inclusive has averaged 
6.5 million tons. However, in each of the years 
1984 to 1986 the figure exceeded 7 million tons 
(Appendix 1, Table 1). Potatoes grown for 
starch production comprise roughly one third of 
this total Over the last decade there has been 
an increase in the table and seed potato output 
and a decrease in starch output. The five-year, 
average output for each consecutive five-year 
period starting 1955/9 was 6.5, 5.9, 5.9, 4.3, 3.8 
and, 33 million tons. At current production 
levels the Dutch potato industry is the joint third 
large~st producer of potatoes in the EuropeanCommunity and the ninth largest producer in 

the world. 
The bulk of table and processing potatoesare produced in the provinces of Zealand, North 

areprouce o Zelan, Nrthintheproincs 
Brabant, and South Holland to the south west of 

the ounry.Stach totheotaoesareconinenorth and east, and seed potatoes to the north, 
center and west. 

In total, there are some 15,000 businesses
growing at least 0.5 ha of table and seed 
potatoes with an average area per business of 
7.1 ha. Three quarters of the total table and 
seed potato area is grown on the clay soils in 
the west of the country. On these soils, the 
average potato area of the farm tends to be 
larger. There are some 4,750 businesses 
growing starch potatoes with an average area of 
12.7 ha per farm. The starch-potato industry is 
regarded as a completely separate sector, with 
transfer of potatoes between this and the other 
potato sectors being most unusual. All starch 
potatoes are grown on contract to the single, 
cooperatively owned starch-potato company. 

For both table potatoes and seed potatoes 
the area grown in each year of the 1980's has 
been higher than the average during the last 5 
years of the 1970's (Appendix 1, Table 2). This 
has been explained by a gross margin for potato 
production that is consistently attractive 

compared with that of alternative crops in the 
main production areas. 

The average gross yield per hectare has 
been in excess of 40 t/ha for the three harvest 
years 1984 to 1986 (Appendix 1, Table 3). 
During the 1970's, no real growth in yields was 
evident. Potato yields are now approaching 
50 t/ha and the average yield for seed potatoes 
is between 30 and 35 t/ha. The latter yields 
have increased substantially in 1985 and 1986 
because of much lower aphid incidence and the 
consequent longer growing period before haulm 
killing. The improvement in yields of table 
potatoes has come to a large extent from im
proved husbandry of the crop. The genotype 
range for table potatoes has remained fairlystable with the variety Bintje accounting for the 

vast bulk of the output. Yields tend to be 
highest in the new lands in the South and EastFlevoland Polder. These now average 60 t/ha
with much highe yields on some of the newest 
land Y on of the lay siields the
land. Yields on the rest of the clay sils
 
currently average between 45 and 50 t/ha with
 
yields on the sandy soils to the east ranging from
 
40 to 44 t/ha.
 
40 to 44 t/ha.


Tefsetgoigaeso oaopoduction are those of Zeeland and the South andEast Flevoland Polders. In seed production the 

biggest growth has come in the specialized seed 
aro e norhandw 
Groningen and Friesland. 

Varieties 

In 1986 Bintje accounted for 40% of the total 
area planted. It is the most important variety 
grown for table and processing use and also 
figures very substantially in seed production. 
The flexibility and use of this variety is the basis 
of the Dutch table and processing potato indus
try with the field crop being graded in high 
capacity grading plants for sale to different parts 
of the market. The large potatoes are sold for 
french fries manufacture, the medium sized to 
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potato chip and table markets, and the small 
potatoes are used for peeling or speciality
markets. Other potatoes &own for the tible 
and processing markets are Eigenheimer 
(primarily for consumption in the south), Irene 
(primarily for consumption in the north), and 
Saurna (primarily for potato chips). Varieties 
grown for the starch industry have a very high 
dry matter content and are not suitable for table 
or processing use.A very wide range of varieties are grown
for seed production, many of which are destinedfor eedprodctin,f wichare estnedany 
for export markets. The varietal range therefore 
represents the requirements of these export 
markets (Appendix 1, Table 11). The turnover 
of varieties in the starch industry tends to be 
very rapid as the inten'sive nature of starch 
potato production is accompanied by a very 
serious nematode problem. New varieties are 
constantly required to cope with new nematode 
biotypes. 

Bintje accounts for 22% of the total certi-
fied seed potato area and the next most impor-
tant varieties are Spunta (9%), Desiree (7%), 
Jaerla (5%), and Ostara (3%) (Appendix 1, 
Table 14). 

The Importance of Potato 
Production 

In 1986, potatoes accounted for 22.5% of the 
total arable crop area in The Netherlands and 
has been at about this level since the early 
1970's. In value terms this represents between 
35 and 40% of the total value of arableproduction but represents only approximately
4% of the total value of agricultural products. 

Consumption 

Dutch potato consumption stood at 84 kg per 
head of the population in 1986, representing the 
fifth highest level of consumption per head in 
the European Community. One quarter of the 
consumption is in the form of processed prod
ucts when measured in ,ww potato equivalents. 
Consumption is stable with a slight reduction in 
fresh consumption being counterbalanced by an 
increased use of processed products. 
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Utilization 

On the basis of estimates by the Produktschap 
voor Aardappelen, 1 roughly 60% of total 
available potato supplies is utilized in The 
Netherlands with between 30 and 35% exported. 
On average, of total available supplies 30% is 
utilized in the domestic starch industry, 14% for 
domestic, fresh table consumption 15% for 
domestic res %co domon,ic5 seedsingle nsudoetcprcsig 6% for domestic seed 
requirements, 20% exports for table, processing,or industrial utilization, 7% seed exports, and 
8% feed use or waste. 

Trade 

The Netherlands is the most important potato 
exporting country in the world. It has an im
portant export trade in table, seed, and 
processed potatoes. For table potatoes the most 
important market is West Germany which 
normally takes between 50 and 60% of total 
exports. This is followed by Italy, 
Belgium/Luxembourg, France, and United 
Kingdom. Small quantities are exported to 
almost all European countries and to many 
other countries in various parts of the world. In 
recent years, Algeria has represented an 
important table-potato market taking from 5 to 
10% of total production exports. The three
year, moving average of Dutch table and pro
cessing potato exports has increased consistently 
from the early 1960's, and for the three years 
1983/5 stood at 1.3 million tons on average. In 
recent years 50 and 60% of seed production is 
exported with roughly half destined to marketsoutside of the EC. 

The Netherlands imports relatively small 
quantities of potatoes, normally during the early 
part of the season when production from 
Mediterranean countries competes with stored 
Dutch potatoes. 

1 Translations and brief descriptions of functions 
of this and other Dutch organizations are given 
in Appendix 4. 



Background to the Dutch Potato Industry 

Prices The volume export of processed potato 
products is increasing every year with the bulk of 

Potato prices vary considerably fri year to the growth coming from the french fries 
year. In recent years the development of french industry. The largest market is West Germany
fries capacity in The Netherlands and which in 1985 took 41% of total Dutch 
surrounding countries has induced a premium processed product exports. Other importantmarkets are the United Kingdom, France,
for larger sized potatoes. Price quotations are 
most commonly given in the two-size bands 35 Belgium, Italy, and Ireland. Only 3% of totalto 50 and 50 In processed productnies goes themm mm upwards. some years EuoanCm exports outside 
the price of the larger-sized potatoes can be European Communities. 
twice that of the smaller standard. The overall 
price situation is affected by the availability of Market Infrastn;cture
supplies in all other European countries. 
However, as many of these countries are subje-t 
to similar climatic influences there is relatively The bulk of table tvotatoes are sold through
little opportunity for balancing surpluses or primary wholesalers of which there are roughly
deficits between countries. Because of the 100 who sell at least 1,500 tons per year. Large
dependence on exporting the performance of the cooperative organizations feature prominently asDutch potato industry is highly dependent on wholesalers, although there are some large,
market conditions in these other countries, private companies as well. A large par of the

A futures market operates in Amsterdam wholesale trade involves exporting, and many ofand provides the opportunity for hedging to the wholesalers participate in exporting. The
reduce the risks of price volatility. It is reported crop is graded in central packhouses into 35 to
that producer hedging use is small. This is just 50 mm and 50 mm upwards sized categories,
one mechanism adopted in the Dutch system to although other appropriate size grades are made 
cope with price uncertainty. A wide range of available. A variety of different procurement
contractual arrangements are used by the in- methods are used by the wholesale trade with a
dustry to share and spread the risks of potato sizable proportion of potatoes being purchased
growing. at frece open market prices. Contract sales have 

developed in a wide variety of different forms. 
This includes *pool" contracts where a farmerThe Processing Sector will commit his potatoes to a cooperative or 
private company. He then receives the average 

The quantity of potatoes processed in the price achieved by that wholesaler in selling all 
Netherlands has consistently increased since the the potatoes committed to 'ae variety pools b 
mid 1960's. The bulk of the growth has come in participates in. There are also fixed price and 
the area of pre-fried products and particularly participation contracts as well as the selling of 
for frozen french fries. Production of dried the crop in the ground. In addition, some 

varies from yearproductsproducts vristy f royet to yearyearsandadhashas in-in- wholesalers grow their own crops on land whichthey own or rent, although this is still a relativelycreased very slightly in recent years. The pro- uipratfaueo h ytm
duction of snack productsf sacksuch asas potatootao chipscipsIn sectorducton unimportant feature of the system.rodctssuc the seed a similar pattern exists 
has been stable. In 1986, 1.4 million tons per with a number of very large wholesalers domi
annum were utilized as frozen french fries. Just nith erctor.While o ese comover 60% of potato processing output is nating the sector. While some of these compapoe 6% fofuptatoressea i opul nies also trade in table potatoes, a number haveproduced by four factories, each with annual 
throughput of more than 100,000 tons of specialized as seed merchants. The bulk of seed 
potatoes. The french fries sector is dependent potato production is undertaken on contract for 
upon the variety Bintje and this variety is also one of the major seed companies. This 
used for potato chips and dehydration although development of a contractual system has been 
the variety Saturna is being used increasingly for encouraged by the availability of plant breeders' 
the production of potato chips. rights and the important presence in the Dutchmarket of monopoly-owned varieties, principally 
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for the export market. There is also open 
market selling of some of the free varieties, 
particularly Bintje for use in The Netherlands 
and other neighboring countries. As indicated 
earlier, the starch industry is completely 
separate from the other potato sectors. The 
single cooperative starch manufacturer 
purchases all his potatoes on contract from 
grower members. 

Because of the importance of size grading 
within the Dutch system all processors purchase 
their supplies from the wholesale trade. There 
is a certain amount of vertical integration with 
some of the major wholesalers also being 
involved in processing. 

Market Regulation 

Within the Dutch table and processing potato 
sector there is no formal market regulation 
except the imposition of minimum quality 
standards. All producers and wholesalers are 
licensed, and levies are obtained fror them and 
processors to support a central body. This body 
(the Produktschap) has a number of broad 
functions including the provision of statistical 
and market information services, funding an 
agency to promote Dutch potatoes (NIVAA), 
ard representing the industry as a whole. 
However, it does not intervene in the market. 
The Dutch table-potato sector has developed a 
wide range of mechanisms to cope with price 
instability. As indicated above, a wide range of 
contractual arrangements have developed, and 
these can be combined with free market sales to 
adjust the risk profile required. Similarly the 
whole credit system is geared to instability with 
the principal farm credit institution, the 
RABObank, being fully aware of the vagaries of 
the market but recognizing the fundamental 
security of the Dutch potato sector. Also a 
futures market offers hedging facilities. 

The seed potato industry is organized 
separately although, again market regulation is 
limited and restricted to a self-financed inter
vention agency which acts as a buyer of last 
resort for potato varieties in over-supply. Levies 
are also collected from seed producers and seed 
wholesalers to fund the Pootaardappel Contact 
Commissie (PCC). This organization has two 
major functions. The first involves the 
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administration of the Stopa Fund and the second 
the channeling of funds to the potato 
promotional agency NIVAP (see later). Both 
the Dutch table and seed production industries 
are advocates of liberal trading conditions, a 
stance they have taken in view of their ability to 
sell competitively in world potato markets. 



9. The Dutch Seed Potato System
 

General 

The output from the certified seed crop is sold 
exclusively for seed use except for a small 
quantity which does not find a market as seed 
either because of very low prices or of defective 
seed quality. In some years larger sized or suir-seed tbe may be sold as table potatoeson the home or export market. However, in 
oenera,the omed poto no madusret H-

gerdseaately theotherinnetosi-
seed 	 potato
ered separately from the other potato sectors. 

Depending on yields, the total output ofetfendig on y lesssto lootatoes utu ifcertified seena potatoes less storage losses is 

between 0.7 and 1 million tons. This quantity 
has increased consistently since the mid 1960's. 
In recent years, the total seed output has been 
disposed of in the following way:. 

Table 10. 	 Disposal of the Dutch seed potato 

crop 


% 

Retained for farmers' own seed use 5- 7 

Sold as certified seed in The Netherlands 20 -25 


Exported 50-60 

Residual (human consumption, animal 


feed, intervention (STOPA)) 10-20 


In most of the main seed-producing areas 
all producers must use ',nrtified seed. In some 
areas once-grown seed is permitted. Appendix 2 
reconciles total seed requirement with total 
certified seed availability for tuse in the 
Netherlands. On the basis of the data from the 
Produktschap and NAK we estimate that 94% of 
seed used is certified. 

There is relatively little government regu-
lation, and activities for the common good of the 
sector are largely administered and funded by 
the interprofessional organizations. There is 
however an element of government supervision 
in certain key areas (e.g. seed-certification 
standards and plant-health matters). As a result 

of the interprofessional involvement in the 
organization of the sector, the critical interface 
between the core seed potato production activi
ties and the various essential support servicesare relatively well dovetailed. There is a flow ofinomtnfrmhe aktplcbckoi
information from the market place back to im
portant elements of the potato marketing system
to ensure that they develop in such a way as togive Dutch seed potatoes the best opportunity 
for being sold in the market place. Because the 
Dutch industry is so very dependent on exportmaktihsco eralondrtoswih 
markets, it has commercial considerations which 
have been paramount in determining the nature o h aiu ntttoa jiitvswihhv 
of the various insti utional iitiatives which have 
been taken to provide certain essential support 
functions. 

A key feature of the system is the presence of plant breeders' rights legislation and the 

strength of the private breeding sector. This 
feature has reinforced the liberal nature of the 
sector and its market-orientated nature. The 
private breeders, acting either independently, or, 
more usually, through agents, initiate their 
breeding program on the basis of their perceived 
needs of the market. Similarly, the 
multiplication of their protected varieties is 
undertaken on contract according to the 
requirements of the market.

Seed production is concentrated in the 
northern central (polder area) and western half 
of the country on a range of fertile sea clay soils. 
A wide range of whole-seed, size grades are pro
duced to meet home and market requirements. 
These are certified into six separate grades 
according to generation, and to whether or not 
the parent seed was bought-in or own grown. 
The system will be explained in the Section of 
Seed Potato Certification in this Chapter. Seed 
potatoes in The Netherlands are grown fron 
whole seed, and cuttirg, although permitted, is 
rarely practiced. Similarly, potatoes grown for 
other purposes are also largely grown from 
who!e seed. 3eed potatoes are planted in April 
and harvest varies, depending on variety and 
levels of aphid Infestation. Harvest is normally 
between the begwning of the third week of July 
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and the end of the second week of August. In 
recent years, the harvest date has been towards 
the end of this range because of very low aphid 
populations. 

Under the Dutch system, seed potato pro-
duction is based on clonal selection. Micro
propagation is used to produce one quarter of 
thedisease-feematerial atthetopofthemuti-
plication pyramid. The principal disease and 
pest problems are the fungal diseases late bl 
(PI~hthora infestans) and rhizoctonia
(Rhizoctonia solaiuJ, the bacterial diseaseblackleg (Einiacaroovora), virus diseases and 
poatckle (nematode.In ren vi a s 
potato cyst a ode In recent yas irs 
diseases have become less prevalent as a result 
of efforts to clean up infected clones and lower 
levels of aphid populations. 

The Netherlands has not defined protectedbasic seed are under the EC Directives onbseed aes Tthe
seed potatoes. To have done so would have 

meant restricting the movement of potatoes into 
these areas. This would limit traditional 

movements of both seed and ware potatoes. 
However, certain restrictions are imposed in the 
main seed potato production areas. For 
example, only certified seed may be used in 
these areas for table and processing productionand for garden production. Other restrictions 
ancldeforte proution o h restrictens 
include the prohibition of peach trees in gardens
to reduce the build up ofvirus vectors. 

Seed Trade 

The Dutch seed potato system is very igly
supplysteth rqie norenutchedorientated towards oaosupplying requirements 

of overseas markets. As noted earlier between 
50 and 60% of all production of seed potatoes
goes for export to a very wide range of markets. 

Exports have increased consistently over the last 
15 years although the rate of growth appears to 
have slowed in recent years. Annual volumes 
exported are currently in the region of 500,000 
to 550,000 tons. Currently just under 50% of 
seed potato exports are destined for markets in 
the European Community of which the most 
important are France, Italy, Belgium, 
Luxembourg, and Germany. Roughly 10% go to 
non-EEC European countries, 5% to North and 
South America, 20% to Africa, and 10% to Asia 
(Appendix 1, Table 9). The most signiican 

increases can be seen in sales to Africa where 
sales to Algeria and Egypt figure prominently. 

Organization 

A short description of all the organizations con
cerned with the Dutch seed sector is given in 
Appendix 4. The institutional structure of the 
Dutch potato seed sector is relatively simple. 
The participants in the core activities of 

breeding, seed multiplication, and potato seed
selling are organized in representativeassociations. Some of thestorganizations are 
constituted under legislation as Bedn&ffschap 
which enables them to collect compulsorily 
whies from the m T the m rs' 
levies from their .embers. Thus the farmers'unions are members of the Landbouwschapandvarious seed potato trade organizations are 
mmeso edptt eijshp h 

money of the levies collected is then used to 
fird a central organization, PCC, whose major 
role is to finance promotion and market support. 
These two functions are undertaken by an 
agency, NIVAP, and a foundation, STOPA. 
These will be described later in this section. The legislative framework for this aspect of 
the Dutch organization originates from legisla
tion passed in 1948. The Industrial Organization
Atfhyawsnrdcdnhciio
Act of that year was introduced in the crisis of 
the post-war years as a means of reorganizing 
many industrial sectors of the Dutch economy.
The legislative framework incorporated the 
tenets of decentralization of decision making, 

tohsindustrialnutilscordemocracy, and cooperation. It gave,hc euse hm 

to those industrial sectors which requested !hem, 
powers to be responsible for the providing of 
activities for the common good of the sector andit formally brought together disparate religions 
g roupig o er diployerelawo 
groupings of workers and employers. The law 
enabled organizations called Bednffshap and 
Prod chap to be constituted. The 
Bedrijfschap were established to serve individual 
professions (e.g. producers, merchants or 
retailers separately) whereas the Produkschap 
were interprofessional and covered whole 
industries. The Prouchap therefore serve as 
the central bodies covering each of the 
agricultural sectors of Dutch agriculture. 

Before a Prodaktschap or Bednffschap is 
established a public inquiry is undertaken to 
establish the support for the organization by a 
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Social and Economic Board established under service under the supervision of ihe Ministry of 
the same legislation. In fact, the Produkischap Agriculture. Representatives of the potato in
were only established to cover the agricultural dustry and breeders also have a very strong in
sector. They remain important today in this fluence over the nature of research and applied 
sector and represent effecti,,e and relevant breeding work undertaken in the State-funded 
central bodies for most sections of Dutch institutes. 
agriculture. Table 11 illustrates the broad responsibili-

The iegislation provides the necessary ties of the different organizations involved in the 
authority for the sectors to undertake a number Dutch seed potto industry. 
of activities fcr the common good. Both 
Produktschap and Bediffschap have substantial 
powers to collect levies and to impose sanctions Seed Potato Certification 
on those who do not adhere to the necessary 
disciplines imposed. It means that the Dutch The certification agency, NA, was established 
agricultural sector is used to being subjected to in 1932. The primary function of NAK has been 
discipline because the entire post-war the implementation of a seed-certification 
agricultural history has involved very tight she me tin h a d rin
control of production and marketing practices by scheme within The Netherlands although during 
coenstr o odio. aits history it has taken a number of other initia-

It is important to note that these powers tives to develop the seed potato industry. In its 

were granted in a period of extreme crisis in early days it provided incentives in the form of 
Dutch society and it is difficult to envisage that prizes to breeders who got their varieties into 
they could have been established in circum- the officially recommended variety list 
stances other than this, given the liberal (Rassenijst). These motivation premiums pro
tradition of Dutch society. vided an important incentive for the develop-Another very important factor contributing ment of potato breeding in The Netherlands 
to the success of the concept is that The until a formal method for paying breeders for 

the success of their varieties was instituted inNetherlands is a comparatively small countrywhereherere is a substantial community of effort 1938 by the establishment of a breeders' fund,based on a levy placed on the use of all certifiedwhich is reinforced because most agricultural seed. However, NAK continued to pay
products are sold into export markets. In this ped. oweers who gotne tofarlyeas toreconi~~ t 

indstryeactngi nconcert 


respct t ws an premiums to breeders who got new varieties into 
willfarlyesyt per ie anr the official testing systemn until 1967 when theindutryactngcncet wll erirm ,--ter Dutch plant breeders' ights legislaion was 

than one which is fragmented. Thus the rules of p l ri eso 
the Produktschap were made by the industry Thehe NAK is established as a foundation 
itself, and it is relatively easy for the members of under Dutch law. It is an independent 
an industry to identify with the need to impose o n alth it is su pe dentdiscipline to ensure that the industry has the best organization, although it is supervised by the 

Ministry of Agriculture which provides one halfchance of competing in overseas markets. At of its funds. The management board of the 
the end of the Second World War, the main em- foundation includes equal representation of 
phasis in Dutch society was on providing food three members each for breeders, wholesalers, 
domestically but the success of Dutch producers, and users of seeds, as well as two 
agriculture led to a steadily developing export scientific consultants. Its chairman is 
market, and the Produktschap has proved 
remarkable flexible in adjusting to this new independent (the current chairman is also the 
orientation of the Dutch agricultural industry. head of the national plant protection service 

Interprofessional responsibility is a key (PD). There is an Executive Board comprising 
feature of many of the organizations involved in six members. Before the NAK came into 
the Dutch seed potato sector. In particular it existence, the inspection of seed potatoes was 

carried out by a number of regional agriculturalapplies to the foundation (Stichting Nederlandse societies as well as some of the trading
Algemene Keuringsdienst (NAK)) which is re- omieies Te ative o etadish 
sponsible for administering the seed-certification companies. The initiative in 1932 to establish 

NAK was principally to stimulate 
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Table 11. The responsibility fjr different activities and functions in the Dutch seed potato system 
Sectors 

Main production activities
 
" breeding 


+ variety maintenance 
+ generation of initial disease-free material 

" initial multiplication 

" multiplication 


Support activities
 
" research 

* extension 

* credit facilities 
* breeding 


" market support 


* crop Insurance 

* seed certification 
* disease eradication programs 


- plant health measures 

- aphid alert scheme 

" disinfection service 


" market information 


* market development/promotion 


" variety evaluation 

+ capital funding for main central production services 

Market oranization 
" producer licensing 

+ dealer licensing 
+ processor negotiation 

+ -,ransportnegotiation 

+ terms of sale contract 

+ sales restrictions 

" quality control 

+ source of disease-free material 

+ lab./plant health procedures 

+ allocation policy 

+ importation policy 

+ disease eradication 

N Not specifically provided 

Agency 

IVP, ITAL (both fundamental), SVP (some fundamental but 
mainly applied) and private breeders (applied) 
growers and private breeders 
Elite growers through clonal selection with 1st and 2nd year
clones disease tested by NAK. Also some (25%) micro 
propagation 
200-300 Elite growers 

seed growers 

DLO 
Conmuenschap 

nsp 
IVP. SVP, ITAL and private breeders 

STOPA 

asp 

NAK 
PD/NAK 

PD 

NAK 
PD
 

NIVAP/breeders agents/ merchants
 
NIVAP 

RIVRO 

nsp 

Bedriffschap 

Bedijfschap 

asp 

asp 

nsp 

nsp 

NAK 

NAK 

PD/NAK 

nsp 

PD 

PD/NAK 

P Plantenziektenkundige Dienst. Plant Protection Service of the Ministry of Agriculture and FisheriesNAK Nederlandse Al&emene Keuringsdicnst voor Zaaizaad en Pootgoed van Landbouwgewassen. Inspection Service forSeeds and Seed PotatoesRIVRO Rijksinstituut voor bet Rassenonderzoek van Cultuurgewassen. Government Institute for Research on Varieties ofCultivated PlantsSTOPA Stichting Overleg Pootaardaplaangecegenheden. Seed Potato Intervention AgencyNIVAP Nedcrlands Instituut voor Afzetbevordering van Pootaardappelen. Organization for the Promotion of Dutch Pot;.toes and Potato Products - Seed Potatces!VP Vakgroep Plantenveredeling. Department of Plant Breeding. Agricultural UniversitySVP Stichting voor Plantenveredeling. Foundation for Agricultural Plant BreedingDLO Directie Landbouwkundig Onderzoek. Directorate for Agricultural Research, Ministry of Agriculture and Fisheries
TAL4 Research Institute ITAL 
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standardization of approach throughout the multiplications considered as certified seed. The 
whole of The Netherlands. A law was passed classification scheme is shown in Figure 2. The 
which enabled only one organization, the NAK, classification depends on the origin of the 
to undertake seed certification. material used and its class, the result cf the field 

In addition to potatoes, the NAK covers inspection, the haulm killing and lifting date and, 
fodder crops and cereals. While inspection for higher grades, the result of postharvest 
standards for the country as a whole are estab- controls. 
lished at the NAK headquarters, inspection is 
organized on a regional basi5 with four separate 
regional inspection services established to cover 
different parts of the country. Each of the Figure 2. Clonal selection and classification of 
regional inspection services has autonomy in seed potatoes In The Netherlands 

relation to certain maLagement issues and has 
its own Board of Management comprising lo
cally-nominated representatives. The two 
largest regional inspection services are those of ' " " 
Friesland/Groningen and the North Sea Polder '~ "" [ I] I ,i i 
regions with 13,300 and 13,600 ha respectively in 2.dr].[] -.[] 
1986, representing 38 and 39% of total Dutch Nd y cW 

q' L
certified seed potato area. .... - - .
 

The regulations for certification are estab-
 4 y. 

lished by the board of the NAK but they must be 5h [----- ?... 
confirmed by the Ministry of Agriculture as the .......
-c. •] I.
 
supervisor of the certification standards of the ED RefudE 
industry. Proposals amending the regula- .... ,for ] m term 

tions are considered each year, and any person - Planted on another term 

within the seed industry can put forward those 
proposals for consideration by the Permanent 
Committee for Seed Potatoes. This committee 
has six members and reports to the Executive 
Board of the NAK. 

For all countries within the EEC, the provi
sions of Directives on plant health and the The clonal selection begins with a potato
marketing of seed potatoes first introducd in farmer identifying 'basic plants' which will be 
1966 have to be implemented. These provisions used to produce first- and second-year clones. 
legislated in the form of Directives must be For free varieties these 'basic plants' are 
incorporated in member states through national identified from the seed growers' own plots of 
laws. The EEC Directives therefore provide a the varieties. In the case of monopoly-owned 
broad framework in which national varieties, special provisions are made for main
requirements can be specified. They were taining the variety. At all times this will be 
originally based on the standards laid down by under the control of the breeder or his agent 
the United Nations Economic Commission for and he will identify the basic plants for clonal 
Europe, which still holds a brief for selection. 
standardizing quality grades to encourage trade. Leaves from every first-year clone are 

A clonal selection sstem was introduced tested by the NAK, 50 leaves are tested of each 
for the first time in 1948 in order to improve the second-year clone and 100 leaves of later year
health status of seed potatoes and particularly to clones. Clones can be entered for highest class 
control virus. The seed certification system of the classification after the second year (i.e. as 
recognizes six separate classes S,SE, E, A, B, a clone). The tests cover virusthird-year ,S, 
and C. Under the terms of the EEC, legislation A,and Y and bacterial diseases. These clones 
on seed certification Classes S,SE, and E are a, an Ynbct eri disea se ne 
considcred to be basic seed, with the later 
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trueness to type by a special team of clonal 
inspectors supervised by a chief inspector. 

Under the Dutch system, any farmer can 
initiate clonal multiplication, although this is a 
specialist activity and some 200-300 farmers 
enter for the highest classification after initiating 
disease-tested, first- and second-year clones, 
The Netherlands unlike Scotland and New 
Brunswick and Prince Edward Island has no 
selected group of high grade growers. Under 
the Dutch system quality control is achieved by 
means of the standards alone and not by means 
of the growers who undertake the multiplication. 
The standards are stringent and expensive to 
adhere to and this ensures that only specialist 
growers attempt to maintain them. 

Once a clone has passed the inspectors and 
tests as a second-year clone it can be entered for 
classification at the highest class (S). Failed 
clones are rejected and cannot be certified. 

Following the initial classification of seed 
there are two separate classification routes 
which can be followed by the clone. If a clone is 
sold for further multiplication it is automatically 
downgraded the next year, and a clone sold and 
multiplied at each generation will be successively 
downgraded every year. A clone which is 
retained need not be downgraded every year. 
Thus a seed grower can maintain S grade for 
four generations, and later grades for two 
generations. This concession on downgrading 
means that in practice the classification system 
contains extra grades covering the additional 
generations where own seed sources are used. 
These generations are not labelled separately 
although accompanying documentation will 
clarify the distinction. The reason for this is to 
provide some incentive for seed to stay on the 
same farm and thus avoid the problems of 
transferring contamination or causing additional 
damage as a result of dressing and transport. 
However, it does mean that the Dutch 
multiplication chain could produce commercial 
certified seed which is as much as 12 generations 
old. 

A recent modification is the possibility of 
using micropropagation as a source of disease-
free material. This material can be commis-
sioned through micropropagation by any seed 
grower or breeder and the product of this 
process is accepted as the equivalent of a second 
year clone &nd can therefore be entered for S 
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certification. This method accounts for only 
25% of total material entering the system. The 
micropropagation is undertaken by NAK on an 
agency basis, although a cooperative breeder has 
initiated a similar service in 1987. The proce
dures and testing to ensure that the product of 
supervision of micropropagation is disease free 
is also the responsibility of NAK. 

The current NAK micropropagation work 
is not an official NAK responsibility. It began 
the work when an approach was made by a 
group of farmers and breeders for permission to 
utilize some of the NAK laboratory resources. 

The inspection and sealing is undertaken 
by a team of specialized seed potato inspectors. 
These inspectors are located at the four regional 
centers. Ninety full-time inspectors are em
ployed on this work with roughly 400 ha per 
inspector in the main production areas. They 
are employed throughout the year performing 
field inspections and later consignment 
inspections, sealing and labelling at grading 
stations of the large seed merchants, and on 
growers' farms. 

The basic seed classes, S, SE, and E, are 
field-inspected at least four times for trueness to 
type and for various diseases. The certified 
seed class crops Pre subjected to two 
insp xtions. 

Applications for inspection are submitted 
in May and field inspection begins in earnest at 
the beginning of June. If necessary, the 
inspector may call upon additional inspections. 
A multiplication factor for each disease found is 
applied to the percentage of diseased plants so 
that for any given crop the disease index is 
calculated. This index must then conform to the 
disease index for the class entered or be 
downgraded. The multiplication faczo's as .d to 
calculate the disease index are higher for the 
second inspection and therefore the .armer has 
to rogue if he 'Ashes to maintain the class during 
his second inspection. Fur the major bacterial 
diseases a zero tolerance is required for all 
class s. For blackleg, a zero tolerance is set for 
classes S, SE, and E. The final inspection is 
undertaken just before the haulms ae de
stroyed. The class is fixed after all testing is 
done; the final inspection at healing does not 
change the class. If necessary the grower has to 
re-grade until the inspector issatisfied. 
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Obligatory top-kill dates are specified by However, the results of this check are used 
NAK during the growing season. The date of simply for the internal use of the NAK and are 
top-kill depends on data collected on the not made public. Their purpose is to serve as a 
number of colonies of the relevant aphids found management control on the procedures used. 
in the spring and the data obtained during the As potato cyst nematodes are a very 
growing season from the various aphid traps serious problem in some parts of the country, a 
which are located throughout the seed-growing strict rotational limitation is imposed. Sampling 
areas. The decision to impose haulm killing is of fields before planting is required for most of 
made by a NAK committee. The top-kill date the seed potato growing areas, although the 
will depend on the variety and its resistance to extent to which this is imposed varies. Under 
virus diseases. Because of reduced aphid regulations of the Ministry of Agriculture 
population in the last three seasons, the top-kill potatoes may only be grown one year in four, 
dates have been delayed significantly. For some although soil fumigation and nematode-resistant 
varieties no top-kill date has been specified. varieties allow shorter rotations. In order to 
This signifies a major improvement in the battle keep dose control, a systematic mapping of the 
against virus diseases by the Dutch industry. production areas is undertaken recording field 
Crops which are not burned down in time may boundaries, varieties, and fumigation. While 
be dropped a grade or be denied a certificate improvements in nematode resistance have 
altogether. followed from breeding work, nematodes 

Because of the way the clonal-selection represent a serious problem for the Dutch 
system operates there are a number of growers industry. Anticipated changes in control on the 
maintaining varieties. As a result it is necessary use of nematicides as a result of concern over 
in the Dutch system to maintain a special provi- environmental effects will increase the difficulty. 
sion for checking that the seed produced from It is expected that changes in the regulations will 
these seed plots remains true to type. Thus, lengthen the rotational limit of potato 
before receiving S certification, samples ar. production. 
compared with clones from other sources in The nematode problem has been largely 
special trial plots to ensure trueness to type. the responsibility of the PD although the map-

Postharvest testing is implemented for all ping serice and regular sampling of fields be
potatoes grown at the S and SE grades. It used fore harvest is undertaken by NAK. In addition 
to be applied to some 70% of the E grades (the all crops are subject to a check of soil collected 
most vulnerable varieties) but because of below the grader to ensure freedom from potato 
reduced virus disease this requirement is no cyst nematode. This is part of NAK responsibil
longer specified. The postharvest testing ity and forms part of the certification. 
involves the removal of eyes from a sample of The NAK is totally funded by the fees it 
tubers at harvest and planting them in raises for inspection and certification and for 
greenhouses and examining for viruses after services provided to other parts of the Dutch 
three to four weeks. These plantlets are also seed potato industry. However, one half of the 
subject to laboratory tests. Separate samples are value of these fees is subsidized by the Ministry
taken and tested for blackleg and for gangrene. of Agriculture. Fees are charged for field in-
The crops are then certified subject to final spection, certification, a gangrene test, and post
clearance at sealing. harvest control. On the assumption of a yield of 

Finally before sale and final sealing, the 25 t/ha, the total charge for certification works 
harvested potatoes are inspected for tuber out to just over 800 Dutch guilders per hectare. 
diseases, shape, and damage to confirm the As the Dutch government subsidizes 50% of this 
grade of certification. In addition, any lots cost, the farmer will pay roughly 400 guilders per
which are destined for export are inspected by hectare. The element of government funding 
the PD, the government inspection service, means that the Ministry of Agriculture can 

The NAK also runs trials on the previous continue to play an important overall 
year's certification. About 2,000 samples are supervisory role. However, the government has 
planted out in a special trial field to give another decided to reduce its financial commitment to 
check on the performance of the certified seed. NAK as part of general cost-saving measures. 
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Although, it is also insisting that the balance of 
government support for the NAK remain at 
50%, other reductions in government support 
will place additional pressure on NAK resources 
and represent a major challenge for the seed 
potato industry, 

Phytosanitary and Related Issues 

The national plant protection service is 
principally concerned with the control of plant
diseases and pests within Dutch agriculture. Ithas laboratories for diagnosis and for the devel-
opment of tests and other research. It is also 

opmet o ad oherresarchtets Itis lso 
responsible for quarantine arrangements and for 
the inspectiontheo nspctinprduct which arere mpotedof products whch imported 

into the country and which go for export. The 
PD's main responsibility in respect to potatoes is 
the superviL ion of standards for potatoes which 
are exporteo, and it will conduct extra tests for 
all exi,,toed consignments if NAK standards are 
not specified. 

Potato Breeding 

The Dutch potato industry has developed over 
the years a unique system for the breeding of 
potatoes. While there is government financing 
for some of the essential, fundamental work 
associated with potato breeding, the creation of 
new varieties and their ownership remains in the 
hands of private individuals or companies. Thus 
the sole role of research organizations with state 
funding is to provide plant material for the use 
of private breeders as well as any necessary 
support services, 

Traditionally, the fundamental research in 
breeding has been undertaken at the Institute 
for Plant Breeding (IVP). The IVP is a depart-
ment of the Agricultural University at 
Wageningen. The institute is concerned with 
both teaching plant breeding and with research, 
and its research work is principally of a 
fundamental and an academic nature. It has 
been largely concerned with studying the 
genetics of potatoes and of incorporating the 
characteristics of some primitve species into 
material which might be used by others in 
applied breeding programs. The IVP also has 

responsibility for the Dutch interests in the joint 
Dutch/German gene bank at Braunschweig. 
The work which is undertaken at the university 
is determined by the university department itself 
without any formal influence on the part of the 
industry or the Mini.try of Agriculture. 

The development of novel methods of 
breeding has meant that work from other 
institutes, in particular the work which is 
undertaken at the Research Institute ITAL, has 
become relevant to the potato breeding 
program. There has been much concern as to 
how one might integrate the work of ITAL intothe overall organization of research on potato 
breeding undertaken in The Netherlands. There 
has been some argument that this work should 

bee sonsibilit of th Fo t for 
be the responsibility of the Foundation forAgricultural Plant Breeding SVP). The SVP is 

gr g T 
one of the agricultural institutes which belongs 
to the Directorate for Agricultural Research 
(DLO) of the Ministry of Agriculture. The SVP 
reports to the DLO and in the past has been 
wholely financed by government funds, although 
in recent years the targets have been set for 
industry-financing. Now the SVP has a 
substantial element of industry funding which 
has brought some change in its policy. In 
particular, the work is being orientated more 
towards fundamental work because such -work is 
expected to bear very directly on the future 
direction of potato breeding. As will be 
indicated below there are also chaages in the 
policy for distributing material to the breeding 
sector. 

While the SVP is involved in breeding work 
on a number of arable crops, its main efforts are 
devoted to potato-breeding work. Its work has 
been largely concerned with applied breeding 
with the intention of producing material for the 
use of private breeders. While it is largely 
funded by the Ministry of Agriculture its board 
includes representatives nominated by the vari
ous groups with an interest in brcding and 
which now provide some of its funding. There 
are representatives from the plant breeders' as
sociation (NKB), the farmers' organizations im
plementation (Landbouwschap) and one repre
sentative each from the Ministry of Agriculture 
and the Agricultural University. In addition 
there are advisory members from other related 
research institutes. By custom the chairman of 
the board of the SVP is nominated by the NKB. 
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As a result of this form of organization the 
potato industry has a very strong influence over 
the direction of work undertaken by the SVP, 
although the Ministry of Agriculture, as an 
important source of financing, also plays a major
role. The requirements of the industry are fed 
into the strategic planning of the SVP through 
formal contact with the breeders and with the 
Dutch Potato Association (NAA), a group which 
includes the heads of all the representative 
organizations concerned with the potato industry 
and which meets annually to discuss potato-
breeding policy. 

The SVP makes material available to the 
private breeding sector in the form of (a) 
parental material for use in crossing programs 
and (b) seeds and first-year clones for use in 
selection programs. Parental material has only 
been officially available since 1967, the year of 
the Dutch plant variety rights legislation. 
Private breeders make use of this parental 
material in their own crossing programs, often 
incorporating their own collection of breeding 
material. 

The handing out of seeds and first-year 
clones for selection reveals a very interesting 
feature of the Dutch breeding system. There 
are now roughly 100 breeders of potatoes in The 
Netherlands, but only a small proportion of 
them undertake their own crosses; the majority
select material from crosses made by others, so 
while they are referred to as *breeders"they may 
be more correctly referred to as 'selectors.* Any 
of the selectors who identify a new variety with 
characteristics which have commercial value, 
and who succeed in getting that variety through 
the various industry-organized trials, can claim 
plant variety rights for that variety, 

In sum, the Dutch private, breeding
industry has produced three categories of potato 
breeding organizations. First there are the 
major potato-breeding organizations with 
potato-breeding stations and formally organized 
selection groups. Within this group there are six 
major organizations of which one deals 
exclusively with the br,eing of new varieties 
for the starch industry. All of the others are 
owned by, or very closely associated with, major
seed potato'exporting organizations and with the 
exception of one, all are constituted as 
cooperatives. They have their own breeding 
stations, employ their own plant breeders and 
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have their ow, acilities for crossing and for 
undertaking certain disease tests. rhey maintain 
their own bank of parental material, some of 
which will be collected independently from SVP. 

Some of the selection work is undertaken 
on the research station, although attached to 
each of these stations are groups of selectors 
who may or may not be involved in their own 
breeding work. 

A second group is composed of the smaller 
and medium-sized breeding organizations where 
in most cases, the breeder undertakes his own 
independent breeding program using his own, or 
SVP parental material. These individuals may 
also be involved in selecting on behalf of the 
breeding stations mentioned above. Some of 
these breeders have grouped together to provide 
certain services which they require. These 
groups are increasingly becoming absorbed into 
the major breeding organizations. 

Finally, there are those persons who un
dertake no crosses, but as we have explaine., 
just undertake selection from breeding work 
undertaken by others. In most cases these 
selectors are working or retired farmers who 
undertake this activity as a hobby. Many of 
these have been involved in the production of 
potatoes for many years and it is in this group
that the majority of breeders in The Netherlands 
can be included. 

The great advantage of the Dutch system is 
that it is able to cope with a very large number 
of seedlings and first-year clones derived from a 
crossing program. In total it is estimated that 
more than 1.2 million seedlings are screened 
annually in The Netherlands. This greatly 
increases the chance of successful selection of a 
clone. However, the change in funding of SVP 
has brought a change of emphasis. The industry 
now controls more of the fimancing and has 
more power over the allocation systcm and 
breeding policy. The SVP is now working more 
in the fundamental research area and focusing 
on the handing out of parental material to the 
private breeding statioas. This means that the 
amateur or hobby breeders are more dependant 
on receiving their material from the big breeding 
stations and groups than before. 

The other major strength of the Dutch 
system for the organization of potato breeding is 
that the potato breeding effort is very market 
orientated. The work done at the state-funded 
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SVP is very strongly influenced by the breeders 
and their agents who have a very clear idea of 
the nature of the demand for potato varieties. 
The commercial breeding and selection is to a 
large extent under the influence of the large 
seed potato exporters who either have their own 
breeding stations or act as agents for the potato 
breeders. They can influence the selection 
criteria on the basis of their experience of the 
type of potato which meets certain market 
requirements. The breeders' agents also have 
the resources to be able to provide the necessary 
back-up in terms of specialist testing should this 
be required. The PD provides testing services 
for private breeders on an agency basis to cover 
wart disease, and potato cyst nematodes, al-
though some breeders have their own facility, 

The breeders' agents also have the facility 
to subject any promising varieties which re.ult 
from the initial selecting procedures to extensive 
trialing on farms domestically, and where 
appropriate, overseas. Also where necessary, 
the services of NIVAP are used to assist in the 
initiation and management of trials on an official 
or unofficial basis in potential markets, 

New VarietyAssessment 

Because there are so many potential varieties 
emerging from the Dutch system, the Dutch 
have devised a formal procedure for assessing 
the ones that are most promising and the ones 
which can be grown in The Netherlands, either 
for domestic or export markets. This 
assessment process involves both unofficial and 
official trials. After the fifth year of screening a 
private breeder will be in a position to nominate 
the most promising varieties. These will be 
submitted to a harmonized national selection 
system (preliminary trials) together with 
material from all of the privatt breeders in The 
Netherlands. These two years of preliminary 
trials are organized by COA, a long established 
organization with a responsibility for promoting 
the production of new varieties from The 
Netherlands. It has also worked as an extension 
service to improve the work of private potato 
breeders and to help make the link between the 
public and the private sector. It is funded by a 
levy on breeders and funds are also allocated by 
the NAK and the Landbouwschap but some of 

its costs have been met by official government 
organizations. 

The preliminary trials provide a means of 
identifying which varieties nominated by the 
whole of the private sector will go forward into 
the official potato variety trials. Thus the pre
trials for the important sector and the 
organization which runs them must be beyotu, 
reproach in terms of its objectivity. Thus, only 
senior staff from RIVRO, the official 
government institute for the testing of 
agricultural and horticultural varieties, are 
involved in administering the pre-trials. In fact, 
participation in the preliminary trials are 
voluntary and the breeders are not required to 
accept the decision of the preliminary iaials 
although most of th im do. As RIVRO staff run 
the official trials, it is highly unlikely that 
varieties which by-pass the pre-trials are likely to 
be successful. 

These trials are conducted on a number of 
special sites within The Netherlands which 
represent different environmental conditions. 
No trials are undertaken in export-market 
environments, although data on performance in 
export markets can be made available to support
the case of a promising export variety. While 
this is seen as a weakness by some, each of 
these varieties are being selected with the 
purpose of multiplication in The Netherlands 
and therefore it is vitally important that they 
perform well in Dutch conditions as well as in 
other markets. Roughly 200 clones are entered 
each year into preliminary trials while only 20 of 
these are submit .od to official trials after the end 
of two years of trialing. 

The official trials are run by the Rassenfijst 
Committee and the results determine the vari
eties which can be entered on the national list 
and also can be recommended to growers of 
seed potatoes. The Rassenlijst Committee com
prises persons with substantial experience and 
high standing within the Dutch potato industry. 
The official trials take two years to complete and 
incorporate one specific set of trials for the 
purposes of selecting varieties to go on the 
official register of varieties. The only criteria for 
the last is that the varieties meet the 
requirements for distinctness, uniformity, and 
stability. Once this status is achieved the variety 
may be entered on the register and the breeder 
isgranted plant breeder's rights. 
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The results of the trials provide informa-
tion necessary for evaluating cultivation and use, 
and these form the basis of the results published 
annually in the Rassenijst. 

In the Rassenlijst varieties are classified 
according to recommended use. The table be
low indicates the classifications. 

The categories are: 

A 	 variety recommended for general cr fairly 
general growing 

B 	 variety of limited importance, or recom-

mended for special circumstances 

variety of minor importance, no longer 

completely described 


N new, recommended variety 

T accepted new variety with sufficient agri-


cultural value 

UB variety mainly for export, but also ad-


mitted for home use 

U variety only for export, beyond Common 


Market countries. 


The National List incorporates all of these 

varieties plus any which might be classified as 0, 

or UB but which are not described (another 70 

varieties). Most of these latter varieties are 

classified as 0 and UB and are for export 

markets. 


The Rassenlijst is a very important publi-

cation in the Dutch potato system. For a variety 

to get into the Rassenijst represents the
to hegtRsseijiiito reresntsthe 

pinnacle of achievement for the breeder, and it 

opens the way for general acceptance of the 

variety in the industry and for its production for 

domestic and foreign markets. It means that 

this thisvari-tyhasutp-&-imedthe anyvariety has outperformed the many 
thousands tJ clones of its generation and 
because of ihs superior characteristics is 
acknowledged "officially." 

Dory) tea (rmes andisicaly, RDutcnh 
mary) is widely read by Dutch farmers and 
consequently it serves as an important means of 
promoting the variety and its utilization.Some changes in the Dutch potato system 
of variety amessrent are foreseen. First the 
o vart asiessient ae orn . Firs andthe 

COA orkwillbe y RIROandakenon 
COA will thus virtually cease to have a role. 
Second, the two years of pre-trials previously 
supervised by COA will be reduced to one. 
Thus breeders will submit 50 varieties and not 
200. Thirdly, there are plans for RIVRO's costs 
to be recovered from the industry by fees. This 
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will add to the cost of private breeding. Finally, 
there are plans to amalgamate RIVRO with 
another institute to form a new organization 
with responsibility for all crops. 

Release of Material Into the 
Multiplication System 

Because of the system of private breeding and 
the substantial proportion of seed which is 
subject to monopoly control, the decision on the 
quantity of material to bulk-up is at the discre
tion of the breeder's agent. The breeder or 
breeder's agent maintains the variety and 
initiates multiplication through contracts with 
seed potato growers. A similar system of con
tract-growing exists for all the free varieties but 
here farmers can also decide to grow for sale at 
spot prices. Individual growers can maintain 
their own plots of a free variety and use these 

for clonal selection. There is no control over the 
amount of material released into the system. 
The NAK will inspect and test clonal material 
on request. 

One factor which has influenced this pat
tern of multiplication has been the generally 
very small size of individual farm holdings and 
the resulting difficulties which the owners havein marketing seed potatoes themselves. The 
i aktn edptte hmevs hDutch seed potato grower is only concerned 
withhtheeproductionrowseedspotatoesnandnno 
with knoi wa mre the an d o 
th market t hea n asmd by 

The
the 

mar
major 

potat
potato 

er have
cooperatives which have 

emerged, and also by a number of private 
companies. The cooperatives have a long 
tradition in -iutch agriculture and have a very
importan. share of seed potato sales. A numberof amalgamations have left three cooperatives 

(Agrico, CEBECO, and ZPC) as the 
predominant cooperative organizations withmajor interests in both seed- and ware-potatoes. 
Each of these organizations have reached the 
size where they can undertake all those activities 
in the 	domestic and foreign markets which are 

necessary to promote both seed- and warepotato sales. These organizations also have
bre ein Tios anzatas ags for 
breeding organizations and act as agents for 
other private breeders. They are thus in a very 
important position within the Dutch seed potato 
industry. The private companies are also very 
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important and operate on a basis sim;a to the 
cooperatives, by obtaining their seed 
requirements contracts with growers. 

Of course, the freedom to multiply what 
they wish means that there are dangers that, 
overall, total supplies might exceed that which is 
justified by market circumstances. The Dutch 
are well aware of this problem and have 
instituted a market support mechanism in order 
te cope with any possible problems. This 
arrangement is totally funded by the industry 
itself and as such does not represent a major 
distortion of market forces. The basic 
philosophy behind the Dutch approach to both 
seed- and table-potato production is that the 
market should be allowed to operate as freely as 
possible without any interference from outside. 
Consequently, they have great faith in the ability 
of the market to resolve any major difficulty 
without resorting to imposing any national 
regulations. They consider that everybody is 
aware of the possible dangers of producing too 
much of any one variety and that this will bear 
heavily on the decision they make as to how 
much to multiply. 

Market Regulation 

The seed potato intervention agency STOPA is 
funded! entirely from levies on producers and 

wholesalers. This agency has the responsibility 
of setting guaranteed prices for different grades 
of seed po oes. The level of the guaranteed 
prices has been established at roughly two 
of the cost of production. However, this figure 
is somewhat arbitrarily set as there is no formal 
method of assessing on a representative basis 

what the average costs of production might be. 
The aim is to put a bottom into the market at 
level which is sufficiently below production 

costs to ensure that no individual farmers will be 
attracted to grow for intervention. One of the 

majo o objctiesSTOA shemehasthmajo oobjctiesSTOAth shemehas 
been to provide a market for those varieties 
which are grown specifically for export and for 

whic noca befoun. I eryarkt is 
important in a seed potato system which is so 
orientated towards exports, to have assurance of 

this cover for varieties which would have very 
little or no value on the home market. The 
availability of STOPA's intervention buying 

reduces the risk for those producing new 
varieties specifically for export markets. This 
risk is shared by the entire industry. 

Also, a large volume of free varieties is sold 
into STOPA in years when seed prices generally 
are very low. This is inevitable in a sector where 
everyone is entirely free to initiate clonal 
material for certification. In effect STOPA acts 
as a safety valve, but the costs of maintaining 
this safety valve can be large. The 1985 season 
caused enormous problems because of the 
extent to which excessive seed supplies lowered 
prices, and almost 200,000 ton of potatoes were 
entered into STOPA. However, this is a most 
unusual occurrence and the average level of 
sales into STOPA has been substantially less 
than this amount. The exceptional situation 
following the 1985 harvest has brought a 
reconsideration of the nature of funding and 
levels of guaranteed prices which should be 
offered to the seed potato industry. 

The guaranteed prices are establizhed for 
different size grades and for different damses of 
seed. STOPA will only purchase potatoes on 
specified dates of the year to ensure that inter
vention is the last resort for seed sellers. The 
potatoes taken off the market are either resold 
on to non-:ompcting markets, or else denatured. 

The funding of STOPA is derived from a 
basic, area levy (originally 250 guilders per 
hectare in 1986) and a sealing charge which 
varies according to the size grading of the con
signment. In addition, a levy is charged to all 
growers of specific varieties if those varieties are 
sold into STOPA The size of this charge will 
depend on the volume of sales to STOPA in the 
previous year. This formula encourages the 
industry :o be conscious of the potential market 
requirements of a variety. In addition, there is a 
provision for a calamity" levy to be charged 
should trade be disrupted for any given reason. 
This provision comes into effect when surplusesare substantial and depends on the size of the
STP urchae s o eme in 1986 
STOPA purchases. Thus, for example in 1986
the original guaranteed price arrangements had 

provisions for a calamity levy of 400 
guilders/hectare to be charged if the totalamount sold to STOPA exceeded 60,000 tons. 

The levies due from farmers are collected by theLnbuslaadteNKi epnil 
landouwschap,and the NAK is responsible 
for the supervision of the buying-in of the 
different grades of seed potatoes and also the 
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organization of their disposal or denaturing. In 
fact, the potatoes do not leave the farm and the 
NAK role is to ensure that STOPA potatoes are 
genuinely disposed of in non-competing 
markets. 

The very large quantities sold into STOPA 
in 1985 meant that the total reserves of STOPA 
were used up. The 1986 levies were revised to 
ensure that adequate funds were available to 
cover the losses of the previous crop as well as 
the requirements for the new crop. Faced with 
the alternative of increasing levies or decreasing 
guaranteed prices, the industry chose the former 
indicating the insurance value of STOPA. 

Seed Potato Promotion 

The existence of privately owned varieties means 
that within the Dutch system there is substantial 
incentive to develop the market for these 
varieties. Thus, the major breeder's agents 
develop marketing and sales strategies at home 
and in export markets. This involves a wide 
range of activities from the trialing of new 
varieties, various extension activities, and work 
in support of sales. Much of the work will be 
carried out through agents in the export 
markets. 

In addition, the industry funds an 
organization to promote Dutch potato seed. 
The organization (NIVAP) has the responsibility 
of organizing trials for the establishment of 
Dutch varieties on national lists, and for 
providing general support in the form of tech-
nical advice which might assist the acceptance of 
Dutch varieties. It will also help in the assess
ment of the potential of new varieties in foreign 
markets and in the administration and 
organization of promotional efforts to ensure 
that the virtues of all Dutch potato are well 
known in the market. Its role in promoting free 
varieties is important because there is relatively 
little incentive for the promotion of these 
varieties in export markets due to the expense 
and to the wide range of potential sources of 
these varieties in The Netherlands and other 
countries. 

Again this organization is fully funded by 
the Dutch potato industry as a whole from its 
levies on farmers (collected through the 
Landbouwschap) and traders (collected through 
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the seed potato trade Bedi'ffschap) and chin
nelled through the PCC. 

Also, substantial assistance is given to the 
development of Dutch exports through the min
istries coveing economic affairs and develop
ment aid. Both of these Ministries offer 
assistance either in promoting Dutch goods or in 
providing the infrastructure to facilitate trade. 
The extent of the assistance throtigh 
development aid is difficult to ascertain, 
although anecdotal evidence suggest that 
projects such as seed potato storage facilities 
have figured as part of Dutch aid. 

Other Support Activities: Credit 
and Insurance 

In The Netherlands there are no special provi
sions for the potato industry in relation to either 
credit or insurance. Credit is available at 
market rates although there are European 
Community and national schemes which serve as 
investment incentives. The locally-based co
operative banks under the RABO umbrella 
serve an important role as a source of credit to 
the industry, although there are many other 
credit institutions involved in lending to the 
industry. Because of the volume of foreign 
sales, export credit is particularly important, and 
the banking sector has developed a wide range 
of schemes to assist in this essential support 
area. An interesting feature is the willingness of 
the Dutch banks to consider providing credit to 
the customer and to the exporter. 



10. Background to the British 
Potato Industry 

Great Britain includes the countries of Scotland, 
England, and Wales. Within these three coun-
tries the main concentration of certified seed 
potato production ;s in Scotland which accounts 
for about 90% of British certified-seed output. 
Seed potatoes are also produced in Northern 
Ireland, the fourth major political region of the 
United Kingdom. The Northern Irish potato 
sector is administered separately from that of 
Great Britain and will not be covered by this 
report. 

Production, Areas, and Yields 

In 1985, potato production in Great Britain was 
estimated to have attained 6.6 million tons, 

ranking it about ninth in the world. More than 
80% of total potato production is found in 
England and Wales, with concentrations in east-
ern counties and in the West Midlands. There 
are some 18,000 producers growing potatoes and 
the average area grown in 1986 was calculated o 
be 7.7 ha in England and Wales, and 11.9 ha in 
Scotland.

Potato production has been fluctuatingaround a level of about 6.5 million tons since the 
arond leelf aout6.5milionton sice he 

mid 1960's with substantial variations from year 
to year (Appendix 1, Table 1). The most 
dramatic variation from this level came in the 
years 1975 and 1976 when drought resulted in 
very severe reduction in production. 

Potato area is controlled by quota and con
sequently has been subject to official influence. 
Plantings have contracted steadily and in 1986 
were almost one half of the levels in the mid 
1950's (Appendix 1, Table 2). Area contraction 
has been inevitable given the substantial in-
crease in yields/ha the only modest increase in 
domestic consumption levels and the few 
overseas market opportunities. The general 
deterioration in the financial situation of other 
agricultural crops in the second half of the 
1980's has not affected the area of potatoes 
under cultivation. 

Since the ending of the Second World War, 
the nature of potato production has changed 
dramatically. A succession of new varieties 
arrived on the market from the I'60's, the fruits 
of a substantial state investment in potato 
breeding in the post-war period. These varieties 
significantly increased yield and this, combined 
with an improvement in the general manage
ment of the crop and improvement in seed 
quality, has led to an increase ;n the five-year 
moving average yields from 18 t/ha over the 
period 1955-59 to 35 t/ha over the period 1982
86 (Appendix 1, Table 3). During the two 
drought years of 1975 and 1976, yields dropped 
to below 22 t/ha and this experience has 
prompted many to invest in irrigation systems 
for use during those years when moisture defi
ciency is a problem. As a result, it is highly 
unlikely that similar dramatic reductions in 
supplies will be repeated. 

There has been a move towards greater 
concentration of production in those areas of the 
country which are more favorably placed in 

terms of production capability and markets, 
although to a certain extent, this adjustment has 
been restricted by the quota arrangements over 
the years. Modifications in the administration ofquotas have attempted to allow for adjustment 
required by market forces. 

Varieties 

There is a very substantial demand for early 
maturing varieties within the United Kingdom 
and some 31% of the total crop is now classified 
as first or second earlies. An important feature 
in recent years has been the emergence of a 
number of varieties, of mainly Dutch origin, 
which are classified as second earlies and which 
produce potatoes of good quality for sale on the 
market until Christmas. The varieties Estima 
and Wilja now account for some 16% of the 
total British area. The United Kingdom-bred 
varietiesi Maris Bard and Pentland Javelin, are 
also important early varieties and account 
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for 7% of the total area planted. These varieties 
emerged from the State potato-breeding stations 
in the middle of the 1960's, and early varieties 
bred prior to that, now represent little 
importance. 

In the maincrop sector a similar pattern
has emerged with most of the traditional 
varieties disappearing with the exception of King 
Edward. This variety now represents a relatively 
small area but still has a market niche because 
of its attractive red blush skin characteristics. A 
variety with similar tuber color, Cara, bred in 
the Irish Republic and with greater drought
resistance, has largely displaced King Edward 
production over recent years. The principal 
maincrop varieties are Maris Piper (14% of total 
area) and Desiree (11%) (Appendix 1, Table 
17), although both of these varieties have lost 
share to the "second early" varieties mentioned 
above. 

The old Dutch variety Record is important 
and accounts for 11% of the total area planted
in 1986; it is sold almost exclusively for potato 
chip manufacture. 1 This variety has secured a 
special position in the British potato industry 
due to the widespread use of contracting 
production which has assured it a stable share. 
Because potato chip companies buy few open 
market potatoes, the sector is, to a large extent, 
separate from the rest of the British potato 
industry. 

French fries manufacturers take a number 
of varieties which are generally available on the 
British table market, although meeting french 
fries specification has been difficult without the 
wide availability of varieties which produce large 
and long tubers such as Russet Burbank. 
Pentland Dell is most similar in terms of shape 
and dormancy and has an importaat position in 
serving late, storage-season processor demand. 
Recently, the largest french fries manufacturer, 
McCain, has introduced Russet Burbank, and 
has rapidly converted the bulk of its contract 
purchases to this variety. In the early and 
middle 1970s there was a rpid increase in the 
production of the variety Pentland Crown, butthis has fallen away as its variable cookcing
qulithis rsentedaymaketg problem Thekig
aliiespres d ig olemss.Tmarket

table market has become substantially
y 

1 The terms french fries and potato chips are
equivalent to the British terms chips and crisps
respectively. 

influenced by the requirements of supermarkets. 
These outlets want a well shaped, evenly graded 
pre-packing potato with the kind of skin finish 
which looks attractive after washing. Mars 
Piper is the variety which best meets this 
requirement. However, many potatoes are sold 
through more traditional channels and here 
quality has been less critical. The vast majority 
of table potatoes sold in the United Kingdom 
are sold under the designation "reds or 'whites" 
with no variety labeling. 

Importance of Potato Production 

Potatoes represent roughly 5% of the total farm 
output. 

Consumption 

As in most countries, estimates of the levels of 
human consumption of potatoes are based on 
residuals after taking account of other 
utilizations. Consequently, there is some 
uncertainty associated with these estimates. 
During the 1980's, there has been a gradual 
increase in consumption from the low levels 
which followed the very high prices of 1975 and 
1976. Consumption was estimated to be Ill 
kg/head/annum in 1985, some 11 k,; above the 
level six years previously. This improvement has 
accounted for by a wide range of factors among 
which the growing realization that potatoes are a
 
healthy part of the diet, increased purchases as a
 
result of high levels of unemployment, and
 
continuing buoyancy in fast food sales (french
 
fries), are believed to be important. 

Utilization 

There is no utilization of potatoes for industrial 

processing in the United Kingdom. in the 1985crop season 72% of the total output was sold as 
table potatoes, although a small part of this
quantity is believed to be used as an ingredientin certain processed foods and catering prepara

tions. French fries account for 13% of total
utilization, potato chips 11%, and canned and 

dehydrated 4%. Of the 6.6 million tons 
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produced in 1985, 63% went to human Exports of potatoes from Great Britain are 
consumption in fresh form, 20% into processed relatively modest. Only small quantities of table 
products, 9% for use as seed, 2% were taken off and processed potato s are involved. The most 
the miirket as part of the intervention valuable exportc ire those from the Scottish 
arrangements, and 6% were dassified as waste. seed crop. These amount to between 50-85,000 

tons over the last eigb years, with the most 
important markets being Algeria, Morocco, and

Trade Portugal (Appendix 1,Table 8). The bulk of 
recent buying interest is from North Africa 

Because of its island status and the high cost of rather than from northern Mediterranean 
countries.transporting potatoes a very high proportion of The seed export trade is dominated by

domestic requirements are met from the British The vet e iree it omenofethe 
potato crop. However, there are some impor- sales of the variety Desiree with some of the

oweerther som 
tant categories of regular imports. During the byg iporiet Sclnsed pot cutris 
latter end ot the storage season, newly harvested buying this variety exdusively. In most countries 
potatoesin the world, seed production of Desiree has 

potao cop. ar imor- most important Scottish seed potato customers 

frio andtrae n Nrh ipri he been subject to licensing and control by itsMediterranean region are imported and sell at a bedr, te Dth coeaie ZC 
large premium over the domestic, stored crop. breeders, the Dutch cooperative ZPC. 
During late May and June, imports also become However, in Great Britain the variety fell foul of 

a technicality in the administration of the plantavailabe frththomestnFrneady these breeders' rights legislation and consequently wascompete with the domestically-grown early crop.
 
Over the last ten years, early potato imports not granted plant breeders' rights in the United
 
have averaged about 300,000 tons. Kingdom. As the certification agency would 

There are other regular imports of table inspect any variety for certification if it was 
potatoes, bit these are of very small value, and requested (as long as it was on the National List 
are usually for very specific purposes (e.g. of the EEC Common Catalogue), the 
aeusalyor e purposes multiplicationcaznning ,or lalte seasonspesing). eg.processing). The quanti- cntoofisDchbedraddvlpdof this variety fell outside the 

ties imported depend on the availabi~ty and control of its Dutch breeders and developed 
price of potatoes from the home crop, but rarely rapidy. 

exceed 100,000 tons. Seed imports are relatively 
small, representing some 20-25,000 tons/annum. Prices 
These comprise seed potatoes from either 
Northern Ireland or from The Netherlands. The 
import of maincrop table and seed potatoes into Despite the control over the area cultivated, 
the United Kingdom has only been freely there is still a fairly substantial fluctuation in 
permitted from other member states of the EEC annual production as a result of variations in 
since full accession to the European Economic yield and plantings by producers who are not 
Community in 1978. Since that date there have registered and subject to quota control. Until 
been no substantial inroads into the British recently it was a common practice to plant in 
market, although many new varieties being excess of quota on a speculative basis because 
multiplied on contract in Scotland were bred by the penalty for exceeding the quota was 
Dutch organizations. The most rapidly relatively small. New regulations introduced in 
expanding sector of imports has been in the 1985 have substantially raised the level of excess 
form of processed potatoes and, in recent years, quota levies and thereby controlled much more 
the volume has approached 400,000 tons. The tightly the quota area. 
bulk of this is french fries and dehydrated Because of the intrinsic volatility of prices, 
potatoes, and Jlects the problems which the measures to reduce the incidence of low prices 
domestic processing sector has had in meeting have been introduced since the mid-1930's when 
this demand, given the higher prices of potatoes the Potato Marketing Board (PMB) was 
in the United Kingdom compared with those of founded. In addition to quota, supplies have 
continental Europe. been regulated by the prescription of minimum 

size rules, import controls, and intervention. 
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This iatervention has been directed towards 
achieving certain minimum guaranteed prices.
Entry into the European Community, with the 
condition of free trade between members, has 
meant that 	 the price levels which could besustained by such measures, had to be 
sustantly 	rduce becasurs, of the bk 

aubsta l theeesu of 
attracting imports. As ae 
support has 	been reduced and the mechanism 
for providing that support has been amended.The volume 	 of imports of table potatoes is 

Theo olue ablepottoe isimprtsof 
limited by the varieties available in neighboring 
countries. Bintje, the predominant variety of The 
Netherlands, unaceptbleBelgium, and s provedarkts,to ritihFrance hasper
unacceptable to British supermarkets, 
principallywill 

A futures market exists and has provedvery successful with turnover increasing in each 
yer u fl wit urovrTinsig a et hyear of its 	 ope rati on . This mar ket allowss 
producers, traders, and processors alike to 
manage the extent to which they are exposed to 
price risks. The market also serves a very useful 
economic function by providing an assessment ofwhat those who participate in the market 
anticipite to be the future level of prices. The 

success of the market in this respect depends agreat deal on the quality of the information. 

Even thoagh Greaw Britain has a relatively small 
number A"potato producers and the Potato 
Marketing Board has substantial powers to 
collect information, accurate and reliable 
market information still proves a difficult area, 
and inconsistencies arise. 

The Processing Sector 

The potato processing sector of Great Britain 
utilizes some 1.4 miiiion tons of potatoes with 
the bulk of these being grown in the United 
Kingdom. The largest potato-processing sector 
manufactures potato chips, although recent 
growth in frozer or chilled french fries has 
brought the utilization of this sector to similar 
levels (roughly 600,000 tons/annum). The 
potato chiphi sectorsetrino is not subjectsujttoay to any 

substantial competition from importers because 
of the transport costs. However, both the 
dehydrated and french fries sectors have been 
subject to considerable competition from Dutchmanufacturers.manuactuers.have 

Market Infrastructure 

The marketing of the table potato crop involves 

primary wholesalers in the rural areas andsecondary wholesalers in the main urban 
markets. Over the last 15 to 20 years there has
been a growth in direct sales from primary
wholesaler to retailer. In particular there hasbeen investment in pre-packing facilities on the 
part of both cooperatives and private compatnies
to meet the grcwing demand for pre-packs
to mtihe gres. dema fopeacks 
among multiple stores. The primary wholesalers 
are also important suppliers to processors,although there is also a substantial investment in 
grading facilities on farms and many processors 

contract directly with producers for graded 
wi Tc dire rty otpocrsugaedsupplies. The majority of potato chip supplies 
are purchased on the basis of fixed-price, preseasone s n t r . in he f friess sector,contracts. I n french 
where similar potatoes to those being sold for 
table demand are required, spot purchases tend 

c t the n h f i s c o , 

p procalthoughtoeh most processorsor ur emmost will purchase a 
proportion of potatoes on fixed price contracts.In the seed sector there are a large number
of specialist merchants as well as producers whofseils ecat a ela rdcr h 
own their own marketing business. These wouldnormally sell to growers in England and Wales
 
through their agents in those countries.
 

Market Regulations 

The Potato Marketing Scheme is the 
responsibility of the Ministry of Agriculture, 
Fisheries and Food (MAFF) although the 
Potato Marketing Board acts as the principal 
agent fcr its admi'istration. MAFF makes the 
principal decisions ,')n the scheme parameters 
followirg discussion with the PMB and 
represeatatives of growers, wholesalers, and 
prrcAessors. 

The Potato Marketing Board comprises 
representa!ives of producers from all regions of 
GreatnominatedBritain plus three Theindependent hasmembersby MAFF. Board many 

cUlolLnittees which look after various aspects of 
its work. The Board now offers pre-seasoncontracts at prescribed target prices and aims toha u t 10%sofbtota c und is to up to 10% of total crop under its controlthrough these contracts. Should market prices 
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exceed these target prices then growers are 
released from their contractual commitments. If 
prices are below these levels then they may sell 
to the B,ard. The potatoes purchased by the 
PMB may be either denatured on the farm (by 
dyeing) or sold for stock feed. The extent to 
which the MAFF funds the scheme has been 
reduced by recent revisions in the regulations. 
The aim is that by 1989 the industry will have 
raised sufficient funds by levies to enable the 
scheme to be self-financing, In past years, when 
the old guaranteed price system was ;2 
operation, governmcnt assistance for this 
scheme could be considerable. 

Seed potato growers may take advantage of 
this scheme should they wish, although Lhe 
contract prices are considerably below seed
potato prices. Many seed potato growers in 
Scotland expect to sell oversized potatoes (seed 
tops) on the table potato market, and hence the 
market regulation arrangementg have some 
relevance to them. 

The major problems encountered by the 
market regulation system are those which follow 
from distorting market forces which have 
introduced some rigidity into the system so that 
the adjustments demanded by market forces 
cannot take place at the pace required. Another 
major problem has been the extent to which the 
processors of french fries and dehydrated 
potatoes have suffered because prices in the 
United Kingdom have been sustained at levels 
which are higher than those in neighboring 
countries with free market circumstances. This 
has led to a very rapid development in imports 
of frozen french fries into the United Kingdom. 
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11. The British Seed Potato
 
System
 

General 

It is estimated that in1985 the British certified 

seed potato crop yielded some 780,000 tons of 


seedpottoropyieded ome780000ton of 
seed potatos. The vast bulk of this is produced 

this quantity somein Scotland. Of total 

405,000 tons was available for seed use after 
taking account of table-stock sales and storage 

losses. Thus, Scottish seed po:ato producers 

also have a very substantial interest in prviding 
table stock, with rect;nt economic studies of the 
seed potato enterprise suggesting that the non-
seed fraction of the crop can account for 
something like 40% of the total revenue of these 
farmers. Ina system distinct from that of
Canada, a premium is paid for fairly small size 
seed tubers because whole seed is used andseetubersre vercuus whle Cadiased 
tubers are never cut. Thus,while Canadian seed 

growers need to allow their potatoes to bulk for 
a seed crop, this is not a necessity in the British 
situation. 

From estimates made by the author it is 
estimated that each yeat only 66% of the total 
seed requirement on British farms is met by 
certified seed (Appendix 1, Table 17). In the 
United Kingdomseedthere isindeedrequirementextensiongrwcertified and no the to 
grow cMediterranean, 
services have not discouraged the use of once-
grown seed, providing that it is of varieties with 
high disease resistance. The basis of the 
estimate is outlined below for 1985 and a more 
detailed table. including comparisons with The 
Netherlands ad Canada, is given in Appendix 2. 

Tale 12. 	 Certified seed potato use by Britisha 
producers, 1985 

Total area planteI 	 179,000 ha 

Average seed rate 3.1 t/ha 
Total seed reouirement 554,900t 
Actual certified seed used 365,000 t 
Estimated per cent planted with

certified seed 	 66%certified seed 66% 

These figures are based on Potato 
Marketing Board estimates of seed usage and 
trade and data from the survey of seed potato 
costs in the neason 1984/85 conducted by ti,.e 
North and eeast of Scotland Colleges of 

Agriculture. The Scottish Seed Potato 
Development Counciland usagedisputeandthesuggestPMB that the data onseed movement 

seed ometiid se and is highe 

proportion of certified seed used is higher. 

Seed Trade
 

Exports of seed from Scotland vary substantially
 

from year to year with the average volume overthe period 	 1980-1986 representing 61,000 tons. 
tepro 9018 ersnig6,0 os 
The largest volume of export occurred in 1984 
when 84,000 tons were exported. Prior to
1972/73 seed exports from Scotland averaged 
roughly 15,000 tons/annum. The growth 
followed the availability of the variety Desiree, 
and the development .f a substantial market in 
North Africa. Appenc IxI and Table 8 gives the 
total UK exports by destination including those 
from Northern Ireland. Scottish seed potato ex
ports are subject, in the regions surrounding the 

to competition from potato seed 
from The Netherlands, France, Northern 
Ireland, and Irish Republic. 

Traditionally a large part of the Scottish 
seed potato export trade has been handled by a 
relatively small number of exporters, most of 
whom are based in the traditional importing 

ports of London or Liverpool. These companies 
became involved in exporting as part of the 
reciprocal trade between the United Kingdom 
and the countries bordering the Mediterranean. 
United Kingdom seed potato varieties were sold 
into these regions for production and harvest 
during the early spring period, and subsequent 
export back to the United Kingdom as early 
potatoes. This reciprocal trade was based on 
UK varieties familiar to British consumers. In 
recent years a number of Scottish based 

61 



Seed Potato Systems in Developed Countries: Canada, The Netherlands and Great Pritain 

organizatious have become more involved in 
exporting directly. 

As noted above, seed potato imports are 
between 20-30,000 tons and originate from 
Northern Ireland and The Netherlands. 

Organization 

The institutional framework of the British seed 
potato industry involves a wide range of differ-
ent organizations, each with its own area of 
responsibility. The picture is rather difficult to 
describe because of the division of responsibility
for areas such as agricultural research, agricl-forrareastsuhoas agriculturaliresearc, agricl-t
tural extension, breedin~g, certification, and plant 


health matters between Government Depart
ments covering Scotland, and Government 

Departments covering England and Wales. The 

key government departmc its are the Depart-

ment of Agriculture and Fisheries for Scotland 
(DAFS) and the Ministry of Agriculture, 
Fisheries and Food (MAFF). On all m-atters 
concerning seed potatoes DAFS is considered to 
be the lead department. The Seed Potato and 
Plant Health Branch of DAFS has responsibility 
for all aspects of seed potato production and 
certification, although the certification itself is 
largely undertaken nderake agriculturallargly byby thehe localocalagrcultral 
officer of the Department. These officers have a 

widerane ofgenraldutis iplemntig awide range of general duties implementing a 
range of schemes and policies affecting agricul-
ture for the Department. In Scotland scientificsupport for the certification scheme is providedsupprtcrtifcatonor te shem is rovdedAt 
by Agricultural Scientific Services (and widely 
referred to as East Craigs, the headquarters of 
the service). East Craigs has a central position 
in relation to the administration of many aspects 
of the seed potato system. Historically it has 
been involved in a wide range of seed testing
activities in support of various extension
services. At East Craigs, distinctness, 
seiorvic. Ad stility Crai, di incts 
uniformity, and stability (DUS) and variety 

commercialization and utilization (VCU) trials 
are undertaken to establish eligibility for entry 
of potatoes on the United Kingdom National 
List of Varieties. Also it is an important center 
for the supervision of plant health issues in 
relation to potatoes, including imporl, and export 
requirements of seed potatoes. 

East Craigs has two quarantine units for 
accepting advanced breeder selections and 

primary breeding material. All the breeding 
material coming into the United Kingdom from 
other countries is subject to intensive testing 
within this quarantine unit. In addition, East 
Craigs has responsibility for maintaining free 
varieties, and over the years many traditional 
varieties have been freed of vb as and other 
diseases as a result of meristem culture. East 
Craigs also supplies control varieties to other 
DUS and VCU trial sites in Great Britain. 

East Craigs is also responsible for the 
uing of disease-free material to the top of the 

multiplication pyramid. This used to involve 
virus-tested stem cuttings but now initial stocks 
are generated by micropropagation. DAFS provides all of this initial material, but there are anumber of private sector laboratories who also 

use micropropagation to build up stocks. At 
East Craigs are the disease-testing facilities and 
it is here that the training of the staff responsiblefor field inspection as part of the certification 
exercise is undertaken. 

Tre iutaed 
The agricultural officers who undertake 

inspection are supplemented by temporary staff 
recruited for each inspection campaign. They 
are given three weeks training if it is their first 
assigament, and one week refresher training if 
they have been engaged in previous years. In 
England and Walts the Plant Health Administration Unit of the MAFF is responsible for 
tration the Nit s itson ft 
certification. The unit employs its own full-time 

inspectors who divide their time between seed 

potato certification and other plant-health work,covering imports and other commodities.the technical level there is a committee 
which cni a ume oertificon isue 
which considers a number of certification issues 
agencies and to the Department of Agriculture 
for Northern Ireland (which runs a separate 
for ceriticationscheme). 

Terefato oa tns hh v 
There are two organizations which have 

claim for certain industry responsibilities in 
relation to the seed potato industry. First, the
Ptt aktn or oestewoeo 
Potato Marketing Board covers the whole of 
Great Britain and provides a broad range of 
services, most of which are directed towards the 
table-potao grower and market. The exception 
is the interest of this Organization in the 
development of seed potato exports from Great 
Britain. The PMB is funded by levies on the 
area of potatoes grown, and its principal activity 
is the administration of the Potato Marketing 
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Scheme as described above. Other functions principally for the benefit of the grower of table 
involve promotion, information services, and stock potatoes in England and Wales but also as 
some research and extension activities, a service to potato breeders. Similar trials are 

Second, in 1982 an organization was undertaken in Scottish conditions by the Scottish 
specifically set up to act as a central body for the Colleges. The Plant Variety Rights Office is 
Scottish seed potato industry. This organization, part of the Ministry of Agriculture and covers all 
the Scottish Seed Potato Development Council aspects of plant variety rights. This office is on 
(SSPDC), h-s the power to collect levies from the same site as the NIAB and consequently 
all seed producers and to provide a range of trials covering national listing and acceptance 
services for the sector. This organization has for plant variety right can be closely coordinated. 
relatively modest financial resources but it has However, the main center of coordination in 
as its central focus the responsibility to promote relation to potato trials is based at East Craigs, 
Scottish seed potato use in England and Wales the headquarters of the Agricultural Scientific 
and in overseas markets. While the Potato Services of the DAFS. 
Marketing Board is a producers' Organization Table 13 gives an outline of the various 
the SSPDC is best characterized as an inter- organizations with the responsibilities covering 
professional body with both trader and grower the various support services required by the seed 
representation. potato industry. 

Until 1987 there was yet another 
organization with an interest in developing the 
market for seed potato varieties which were Seed Potato Certification 
widely grown in Scotland. This organization, the 
National Seed Development Organization, had Seed potato certification originated from a 
the responsibility for promoting all state bred See to intouce ignat rom a 
varieties, many of which originated from the requirement to introduce potato varieties whichScottish Crops Research Institute. Thi were immune to potato wart disease. This 
Sogatitis nCros pricIzed ite87 adrequirement was introduced into theorganization was privatized in 1987 and passed certification system by the various agricultural 
intoauthorities to assure buyers that the varieties 

Finally some mention should be made of atre ture u ye tha th is 
the different trade associations which represent were pure and true to type. In Scotland, thisboth wholesalers and growers. Apart from requirement began to oe introduced in 1918, and 
representation these organizations

thse 
are not by 1922 two more certification levels (H, highreprsenatin rgaizatonsarenot grade and TIS, true stock) had been introduced. 

involved directly in providing support services to gdand Tf tu ad bee intoduced. 
the industry, although they are directly repre- established for the two grades for leaf roll and 
sented on the Potato Marketing Board and on St f t t
 
the Scottish Seed Potato Development Council. . vere mosaic virus. In 1936 the TS gra& was
 
The virus tested stem cutzings (VIYGC) Growers discontinued and three new grades established,
 
Association represents tile growers of the high SS, A, and H, with SS having the highest
 
grade seed at the top of the multiplication standards.
 
praid.pyramid. IneedIn 1984,at4, the the instopationthe of the undertaken these yearsBoard certification for
instigation 

SSPDC, a VT growers' cooperative was Scotland, later to become the Department of 
established with the prime purpose of regulating Agriculture and Fishrries for Scotland. During 
the supplies of high grade seed available to meet thei150tute d ioered te Dlp nt 

at of During by the theof Agriculture was 

targts or urter ownthe the 1950's the DAFS pioneered the developmentuppies
mlta tio sainSe 6 oftherdo l T of virus-tested stocks and more recently virusmultiplication chain. Some 60% of the total VT 

under the control of this cooperative tested stem-cut stocks. Similar developmentsarea was 
and the 1986 SSPDC annual report indicates (paralleling the process described above) took 
some degree of success in meeting targets. place in England and Wales, especially in Wales 

Another organization with some role to and N rthern England where potatoes could be 
play in the British seed potato industry is the produced at altitude. Seed nt ato production 
National Institute of Agricultural Botany did not develop to any cxtent in these areas 
(NIAB) which conducts variety-assessment trials largely because of the absence of good quality 

land. 
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Table 13. The responsibility for different activities and functions in the British seed potato system 

Sectors 

Main production activities 
+ breeding 


+ variety maintenance 

+dneration of initia.I
dgase-free material 
+ initial multiplication 
+ multiplication 

Support activities
 
+ research 
+ extension 
+ credit f,"cilities 
+ breeding 
+ market support 
+ crop insurance 
+ seed certification 
+ disease eradication programs 
+ plant health measures 
+ aphid alert scheme 
+ disinfection service 
+ market information 
+ market development/promotion 

+ variety evaluation 

Market Organization 
+ producer licensing 
+ dealer licensing 
+ processor r:egotiation 
+ transport negotiation 
+ terms of sale contract 
+ sales restrictions 
+ quality control 

Policy 
+ Source of material 
+ lab./plant health procedures 
+ allocation policy 
+ impertation policy 
+ disease eradication 

Agency 

SCRI, PBI + 1private breeder
 
DAFS(EC)
 

DAFS(EC) + private agencies
 

42 VT growers
 
seed growers
 

MAFF, DAFS
 
MAFF, Scottish colleges
 
nsp
 
SCRI, PBI + Ibreeder
 
PMB
 
nsp
 
DAFS & MAFF
 
DAFS & MAFF
 
DAFS & MAFF
 
DAFS 
DAFS & MAFF
 
SSPDC & PMB
 
SSPDC & PMB
 

Recommended list: NIAB, Scottish 
Colleges,DANI, PMB. National 
list: DAFS,MAFF (NIAB), DANI, 
DUS trials: DAFS 

PMB 
PMB 
nsp 
nsp 
nsp 
nsp 
DAFS, SSPDC, PMB 

DAFS 
DAFS 
DAFS 
DAFS/MAFF 
DAFS/MAFF 

SCRI Scottish Cro.ps Research Institute
PBI Plant Breeding InstituteDAFS Department of.Agriculture and Fisheries for ScotlandDAFS(EC) AZcultural Scientific Se-vices, DAFS East Craigs
MAFF inistry of Agiculture Fisheries and Food
PMB Potato Marketing Board
SSPDC Scottish Seed Potato Development Council
'NIAB National Institute for Agricultural BotanyDAN] Department of Agriculture for Northern Ireland nsp No specific provision 
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Under the terms of EC directives on seed Scotland) and a number of other soil-borne 
potatoes, high grade seed can only be grown in pests and diseases. The broad requirements for 
the basic seed areas. The whole of Scotland and the different classes are indicated in Table 14. 
a small part of north-western England are The major change in the certification 
designated as protected regions under EC seed scheme in recent years was the reduction of 
potato regulations where only basic-category three years of entry for VTSC classification to 
seed may be produced. This area is protected two years and the former four years of 
from the movement of potatoes into it from any foundation stock entry reduced to three years of 
source otlhr than quaran.'le. Super Elite. 

In the United Kingdom the production of Certification is subject to a scale of charges 
seed potatoes for marketing is controlled by the by DAFS and MAFF and these are assessed to 
Seed Potato Regulations 1984. These imple- reflect full cost recovery for the service. In fact, 
ment the requirements of the EC directives on charges have been held at 1982 levels up until 
seed potatoes. Under these regulations all seed 1986 as a result of economies in the runnL-q of 
potatoes sold must have been certified by the the scheme. 
appropriate authority, in accordance with these An interesting recent development has 
basic regulations, been the launching of a quality control initiative 

Under the British classification system all by the SSPDC. This organization has been 
crops are automatically downgraded in each concerned at the extent to which the limited 
generation. There are two classes of virus tested resources made available for official classifica
stem cutting materials (VT1 & VT2) and three tion have constrained the overall image of the 
of Super Elite material (SE1, SE2 and SE3) and Scottish seed potato sector in the England and 
three of Elite. Two further classes are found: Wales market. Because of the structure of the 
AA which can be grown in certain specified sector and the ease of access to the large 
areas of England and Wales and CC which can England and Wales market, it has not been easy 
be grown anywhere outside protected regions, to control quality. The occasional poo'; quality 

VTSC class material can only be produced consignment and the resulting bad pub!icity has 
by an officially approved grower, who is lowered the reputation of Scottish seed in this 
normally a member of the VTSC Growers market and constrained the sector from 
Association. The initial stocks must be obtained capitalizing on its ability to produce a high
from DAFS. The initial first- and second-year quality product. The response by the SSPDC 
clones will be tested for viruses S and X (first has been to propose the establishment of a 
year and second year, one leaflet per plant). private company which would run an extra 
The crop normally cannot be entered for quality-assurance check on all the seed potatoes 
classification until it is a third-year clone. of members. The aim is to establish an 
Sampling for viruses (S, X, and any other im- assurance of quality v hich would attract 
portant virus) is undertaken on all suspect plants customers to suppliers who are members of the 
in the third and fourth years. Land must not scheme. The company would be funded by 
have had potatoes on it for seven previous years. participants of the scheme, who would benefit 
Not less than two inspections are involved, from the anticipated premium for this quality-

All classes of Super Elite can be produced controlled material as well as possible additional 
by any grower in a protected region. Crops sales. The concept of the scheme was 
grown from VT will be classified as SE1 to announced in September 1987 and is in the 
denote t iat they are one year removed from VT process of being launched. 
class. Similarly SE2 and SE3 ..in be grown 
from SE1 and SE2 respectively. 

Crops are not eligible for entry to certifica- Phytosanitary and Related Issues 
tion without a certificate issued ander the Potato 
Cyst Nematde Order which confirms that the The lead responsibility for phytosanitary issues 
land is apparently free of both G. pallida and in relation to potatoes is held by MAFF, partic-
G. rostochiensis. The land must also be free of ulary in international discussions on plant 
wart disease, verticillium wilt of hops (not in health matters. As noted above, DAFS plays the 
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Table 14. Seed notato classification standards, tolerances and requirements 

C.an 

VrSC 

Origin of ieed 

Fu aroved 
diei-r or VTI 

sources or vfl 

Area 

0.1ha 

Purity 
and 
trueness 
to type
(minmum)
standard) 

100% 

Inspection 

All 

Rrgues
Gro e 
vartions 

None 

LeafroUll 
viruv 

list. 
O.OU.U~ion 

0.0 

2nd 
inspection
None 

hiaxinmum tolerance 

Seere Vernal 
mosac necrosis 

Vins 

None None 

Mild 
umcm 

ild 

NOL.-

Btadteg 

None 

Potato 
cyst
ee rm 

None 

Roguing 

No roguing 
before 

nsecio
then not 
more than 
75/ha 

Sepaiation,
(mini num) 

All other seedon 
the frim must be 

at leas SEI
Two drill .Z;*
ton from hr 
eryclones and 

T stock 

Rotation andother require 

the =years 

previous. 

Pre-cropping soil 
test for ptto
cyst Celworm must 
have proved 
negative 

Burning down 
within
21 dayinspectionof fina 

it 

TUr 

Seed classified 
in 1986 asVISC 
SEIorSE2 

Not ls 
than 
0.2 ha 

9995% 

Swhich 

Ist 

2nd or 

final 

0.05% 

0.5% 

0.02% including 
not more than 
0.01% of severe 
.0_mosaic Noe 

0.01% None 

None 

oe 

None 

0.05% 

0between 

0.% 

015% 

025% 

None 

lPon0 

1% 
maximum 

(No 

maximum) 

At least 5 meters 
must be left clear 
Lt Planting time 

cropsam to be 
inspected and 

classified 
separately. Where 
c are drilledin t.hesame 

No potato crop in 
the five years 
1982-1986 

Pr-e-cropping soil 
test for potato 

cyst eelworm must 
haveproved 
negative. 

_____ ____sumfce. 

direction and side 
y side, separ1

tion :ul to 2 
drill b. will 

Seed classified 
in 1986 asVTSC 

SE. Elite or 
approved stock 

ls for 
SUper 

Elt-mum 

9995% lIt. 0.05% 0.1% 0.5% 05% None 2% 
m u 

As for Super
Elt 
Me 

As for Super
Elit e 
Elite 

2nd or 
fimaximum) 

0.05% 0.1% 0.5% 05% None (No 

AA As for Elite As for 
Suter 

999% 2nd 
or final 

0.1% 0.25% 1% 1% None 2% 
maximum 

As for SI.per 
Elite 

As for Super 
Elite 

:to 

""_ ___(_ _ __.inspection 

flt, 

*Erw~ua canwotve. 
G- (Hereewder) spp. 



key role in providing support for the seed potato 
sectors and discussion of all aspects of seed 
quality control. 

In the United Kingdom there has been very 
strict supervision of any plant material coming 
into the country. The island status of the 
country has enabled the United Kingdom to stay 
free of a number of plant diseases and pests and 
consequently there is a long history of providing 
quarantine arrangements to protect this health 
status. In fact, on this argument, no seed 
potatoes could be imported into the United 
Kingdom prior to its full membership in the 
European Community. Upon gaining full mem-
bership the United Kingdom had to recognize 
the equivalence of certification schemes in 
certain Member States of the Community but it 
allows free movement of potatoes only into 
those parts of the United Kingdom which are 
not part of the Protected Region. 

There has been a steady flow of new geno-
ty-es into the Scottish seed potato system, 
principally from Dutch private breeders. All of 
these new geivotypes have had to go through the 
quarantine procedure before disease-free seed 
could be commissioned. 

The most serious diseases affecting the 
United Kingdom crop are late blight, two main 
virus diseases, leaf roll and severe mosaic, and 
the tuber diseases black-leg, gangrene, and skin 
spot. Potato wart disease used to cause very 
severe problems but the identification of new 
varieties which are completely immune to this 
disease and the scheduling of infected land h-q 
virtually eradicated its economic importance. 
Late blight is still the worst single disease of the 
crop and while many of the modern varieties 
and control measures keep the extent of the 
disease in check there can still be substantial 
economic losses. The extent of these losses vary 
from year to year de.pending on climatic factors. 

The Scottish crop tends to have a very good 
reputation for low incidence of virus disease, 
principally because of the relatively low 
occurrence of the principal aphid vectors. TheScottish environment, with its cold winters and 
often strong, prevailing, westerly winds and seed

ofte stong prvaiingwids eedweserl nd 
production areas at altitude, is ideal for lowvirus seed production. The introduction of novel 

methods to clean up virus disease has also con-
tributed to this situation. The importance of 
climate was emphasized in the two drought 
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seasons of 1975 and 1976 when aphid build up 
resulted in more serious problems with virus, 
and it took several years for the health .tatus of 
the crop to return to normal. 

While the Scottish environment is generally 
good from the point of view of virus diseases 
there are a number of problems with tuber 
diseases, and in particular with black-leg. The 
factors contributing towards the incidence of 
tuber diseases are many, although it is widely 
recognized that the practice of leaving potatoes 
in the soil to bulk up to ensure 'hat an adequate 
table-potato fraction is achieved, contributes to 
greater vulnerab;ity of the crop to these 
diseases. Climatic conditions during the har
vesting of the crop can be cool and damp and 
these can encourage tuber-disease breakdown. 
In fact, the extent to which seed imported from 
Scotland into England and Wales was subject to 
tuber diseases led to attempts to re-establish 
seed production in the main English ware
&,'owing areas. Given that the Dutch seed 
potato-growing environment is little different 
from hat of England and Wales, such a 
proposition could not be considered 
unreasonable. However, the English seed 
potato industry lacks the infrastructure of 
Scotland and The Netherlands, and 
consequently there has been a steady decline in 
the certified-seed area in England and Wales. 
In the mid-1970's this reached almost 3,000 ha 
but is currently at a level almost one half of this. 
We must conclude that the cost of maintaining 
the appropriate seed-health standards makes 
seed potato production unattractive in 
comparison with the alternative of purchasing 
seed from Scotland. 

Potato Breeding 

The structure of the UK potato-breeding sector 
h e c h e draaticallyd byg he 
has been changed dramatically by the 
privatization program of the Conservativegovernment in power at the time of writing this 
report. Until 1987 commercial potato breedingwas principally undertaken in two state funded 
wrsepincipally u nea in tw Standbreeding programs. One was based in Scotland 
at the Scottish Crops Research Institute (SCRI)and the other in Cambridge, England, at the 
Plant Breeding Institute (PBI). Anotner 
program is funded by the Department of 
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Agriculture for Northern Ireland. Both the GB-
based institutes conducted a wide range of work 
concerned with breeding. This included the 
fundamental scientific research and the com-
mercial breeding. In total some 400,000 
seedlings have been grown each year and selec-
tion has been undertaken exclusively by the 
publicly funded institutes themselves. 

A strong, private breeding sector existed 
during the late nineteenth and early twentie.h 
centuries and many privately-bred varieties were 
in common use during the first sixty years of this 
century. However, because of lack of state 
support for private potato breeding, the post-
Second-World-War period was characterized by 
the almost to:a'l eclipse of private potato
breeding and the development of a very strong 
public sector. By the 1980's the only important 
potato breeding program outside the public 
sector belonged to Dunnett of Caithness (an ex-
State breeder), but this was a new program and 
new genotypes from this source are only 
becoming available commercially in the late 
1980's. 

The domination of the public sector was 
challenged in 1985 when the government an-
nounced that it intended to privatize both the 
commercial breeding work of the Plant Breeding
Institute (including the potato work) and the 
National Seed Development Organization
(NSDO), the organization established to 
promote all sta'es bred varieties. After a 

competitive tender and long negotation, the 
offer of Unilever PLC was accepted. 

The extent o. the success of the State 
breeding institutes can be gauged by Table 15. 
This indicates the proportion of the total area 
grown in GB which is derived from different 
breeders. As can be seen the fruits of the post-
Second-World-War investment in plant breeding 
began to be shown in the 1970's, with the 
replacement of traditional varieties such as King 
Edward and Majestic with, first, Pentland Crown 
and then, Mars Piper. However, during the 
1970's there was also a growth in the relative 
importance of the Dutch-bred varieties, 
particularly Desiree and Wilja. During the 
1980's, Dutch-bred varieties have assumed even 
greater importance and, in 1986, accounted for 
40'/ of the total area, although this figure 
understates their position because there are 
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some Dutch varieties included in the "others" 
section of the table. 

As noted earlier, the Dutch variety Desiree 
dominates the Scottish export sales and no State 
bred variety has a significant role to play. 
However, this is perhaps not unexpected as until 
recently the Charter of the Agricultural 
Research Council which governed the work of 
all t1,e state-funded research institutes did not 
allow breeding for export markets. The charter 
specified that the institutes should work only for 
the benefit of British farmers. The Agricultural 
Research Council was supported by the NSDO 
who resisted such moves because of the implica
tions for spreading their efforts and stretching 
their available resources. The issue of breeding 
for export became a major issue in the British 
system. The SCRI had to fight hard for a 
change in policy objectives, but the PBI was 
never permitted to take the same steps, although 
it did succeed in getting resources to screen 
existing varieties in some foreign markets. As a 
resi-X of these constraints, selecting promising 
genoypes on the basis of their performance in 
export markets is a relatively recent procedure 
the fr',its of which are not expected for several 
years. 

Table 15. 	 Relative share of varieties of total GB 
potato area 

1971 1981 
% 

1986
% 1971

% 
1981
% 

1986 
% 

Gi State-bred Dutch bred 
Maris Peer 6 2 1 Desiree 4 14 11 
Maria Bard

Javelin 
Maria Piper 5 

2 
3 

18 

4 
3 

14 

Record 
Others 
Sub-total 

5 9 
9 

(9) (32) 

11 
18 

(40) 

Cown 22 10 5 IrishRep, bred 
P. Dell
P. Hawk 

5
4 

6
2 

Cara 1 6 

P. Ivory I I Others 29 10 9 
',SquirSub-total (34) 6(51) 7(43) Total 100 100 100 
Other UK bredKing Edward 15 6 2 

Majetc 13 

The UK now has a dual bretding system: 
the privately-owned breeding sector in which 
Caithness Potato Breeders operates like any 
Dutch private breeder (except that it does not 
have the same backing and support of the state 
as Dutch private breeders) and Unilever/PB! 
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which has to develop its own strategy afresh Committee and ratified by the Council of the 
given the purchased resources of PBI and NIAB. The Advisory Committee comprises an 
NSDO. These two organizations will compete independent chairman and representatives of 
with the SCRI and with the various Dutch seed and table stock farmers, seed and table 
breeders' agents who both import Dutch seed stock traders, ADAS advisers, the Scottish 
and organize multiplication in Scotland. Colleges, processors, The British Association of 

Plant Breeders, MAFF, DAFS and DANI 
certification authorities, and the PMB. Variety 
recommendations fall into the following 

New VarietyAssessment headings: 
P Provisional recommendation for a variety

New varieties are assessed by their breeders and on which further trials are still in 
normally by years nine or ten, the selection progress. Seed may not be available for 
procedure has identified clones which are commercial production 
suitable for submission to the National List G Recommended for general use 
trials. In this selection procedure the state S Recommended for special use 
breeders have been assisted by Agricultural 0 Becoming outclassed by other recom-
Development and Advisory Service (ADAS), the mended varieties 
extension service for England and Wales, and The results are published and made widely 
the NIAB. From year six onwards, there is also available to the industry. Similar trials are 
some screening in micro-climates around the conducted in Scotland by the Scottish Colleges, 
Mediterranean. and, in contrast to the system used in The 

For entry on the National List a variety Netherlands there are no pre-trials and as a 
must undergo trials for DUS and VCU. It must result there is some pressure on the NIAB to 
also undergo trials for DUS to qualify for plant underake all trials for all the varieties 
breeders' rights. If the variety is successful in submitted.
 
achieving National Listing, then it may go Following acceptance on the recommended
 
forward for the NIAB variety-evaluation trials. list the varieties undergo commercial assessment
 
According to EC directives, for a variety to be trials run by ADAS and by the PMB. The latter
 
sold and multiplied it must be on the National incorporate consumer acceptance surveys.
 
List, and to be on the list there is a requirement
 
that it has to show improvement over existing
 
varieties. However, such is the importance of New Variety Development and
 
environment in potato production, that it is very Promotion
 
difficult to reject a variety unless it is very
 
seriously deficient. Some say VCU is irrelevant D(spite the obvious success of the State
 
to National Listing as the variety may have a breding institutes in developing new varieties

role in different environments. reigisiue ndvlpn e aiteleion overenionalisting arefor potato production in Great Britain, someDecisions over National Listing are made major problem0 and difficulies in developingby the National List Committee upon the new varieties have, been experienced. Initially,recommendation of a VCU/DUS potato group. all State-bred varieties were allowed to find their 
The decision is then eported to the UK Seed 
Executive. Upon ratification the decision is fown level in the market with the assistance offarm-extension officers and the result of the 
reported to the Plant Variety Rights Office for State-funded variety assessment trials. 
the granting of plant breeders' rights or entry on Following the passing of Plant Variety Rightsthe National List.FolwgthpasgofPatVreyRhs

the eo ended istlegislation in 1964 and the establishment ofbyAandbseddTed onstVCU.lsTeon- NSDO in 1967,ducted by NIAB and based on VCU . Th ese p o o there was a more concertedo f n w v rei s hs e e t al 
trials are conducted over three years at several po on of iie This usites in England and Wales. Common originofseed is used to assist comparso ns.Dcisions exclusive rights in a variety to private companies 
eeaduedy to e c as. which could act as A range of differentasist p disons agents. 

are made by the NIAB Trials Advisory licensing agreements were involved which 
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facilitated varying levels of risk-sharing over a 
number of years between NEDO and the agent. 

In undertaking this work NSDO encoun-
tered much resistance and antagonism from a 
number of sectors of the potato industry. On 
the one hand there was a natural animosity 
towards an organization which was collecting a 
new charge (the royalties) on the industry. Also 
there was some bitterness over the control 
exerted by NSDO over the development of the 
area of new varieties as part of the program of 
commercial development. In both respects, 
NSDO was seen to be symbolic of a system with 
monopoly-controlled varieties which was very 
new to the seed-production sector, and which 
challenged some of the freedoms existing under 
the old order. In addition, the English 
(Cambridge) location did not endear NSDO to 
the Scottish seed industry, where English control 
of anything Scottish has numerous regrettable 
historical precedents. NSDO also came under 
attack from exporters because of its policy of 
granting exclusive export licenses to different 
countries rather than to specific varieties. This 
introduced rigidity into the commercial 
development of new varieties in the export 
market, especially when different organizations 
held the rights for the same variety. 

Another area of conflict came in the area 
of licensing new varieties. Here NSDO was in a 
situation in which it could never win. The 
granting of a licensing arrangement which gave 
too much reward to an agent brought criticism 
from others in the industry, whereas an 
arrangement which gave too little incentive to 
agents was equally unacceptable because, as a 
result, little was accomplished. In granting a 
licence on the basis of tenders there were never 
any clear criteria for success, so that many who 
tendered felt aggrieved if they were 
unsuccessful. Equally, the need for a clearly fair 
system of allocation of licenses meant that some 
balance was required between English, Scottish, 
and Northern Irish agents. 

NSDO found itself in an invidious position, 
uncertain precisely whom it was serving. There 
were several possible masters: the Treasury 
which would require extracting the maximum 
financial yield from royalty and sales; the seed 
industry of Scotland, which needs promising 
varieties to enhance its prospects; the table stock 
industry of England and Wales, which want 
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better, cheaper seed stock; or the plant breeding 
stations which provided the varieties (but 
received no additional direct revenue from seed 
royalties or sales). One result of this was that 
the NSDO found itself in a difficult political 
position which inevitably had an impact on its 
commercial strategy and success. 

The conflicts are heightened by the transi
tion to plant breeder rights. Before PBR, the 
State breeders saw themselves as having one 
object, the de -lopment of the potato sector as a 
policy objective. After PBR, the situation 
changes dramatically. PBR gave the opportunity 
for the Treasury to recoup some of the expense 
of public investment in plant breeding. These 
pressures become greater when there is 
substantial competition from breeders in the 
private sector and the need to operate 
commercially becomes paramount. Nowhere 
was this more apparent than in the approach to 
export-market developments where competition 
was tough and there was a need to have a very 
active presence in these markets and very 
coordinated commercial and industrial activities. 

Release of MaterialInto the Certification 
System 

Micropropagated plants are produced by DAFS. 
Seed tubers as first year clones are then issued 
to the 42 producers of high grade seed. There is 
a waiting list of farmers wishing to become IT 
growers but the number is held at a level which, 
in the view of DAFS, will present a sound base 
for the industry. Traditionally, clones are issued 
on request although, as "Adicated above, under 
the arrangements of the VT Growers Ltd. co
operative there isan element of consultation and 
collaboration in order to attempt to plaai the 
movement of potatoes into the seed system. For 
many of the varieties which are subject to plant 
breeders' rights, seed is commissioned by the 
breeder or his agent according to his market 
requirements. There are a number of vaieties 
which have been bred by the State breeding 
institutes which are subject to nlant breeders' 
rights but for which no planned commissioning 
of initial seed stocks is practiced. To all intents 
and purposes these varieties come into the seed 
multiplication system in the same manner as 



free varieties except that royalty payments must 
be made when they are grown for seed. 

The product of the initial multiplication is 
then sold on to other seed growers for further 
bulking-up of the seed. 

There is new investment taking place in the 
field of micropropagation which promise to 
bring substantial changes to the seed sector. 
Two companies, Twygen and Nickersons, are 
iivesting in large micropropagation units, with 
the Nickerson laboratory promising to produce 
material at prices which will challenge 
multiplication at the highest levels of the 
multiplication chain. At the time of writing this 
report, these investment plans had just been 
announced and insufficient time was available to 
fully assess the implications. 

Market Support andRegulation 

The seed potato sector can take advantage of 
the Potato Marketing Scheme. While the 
scheme has provided some support for the table 
stock fraction of the seed crop its support 
represents a relatively small element of 
assistance for the seed potato grower. As a 
result discussions on the possibility of 
supplementing the existing arrangemrats with 
special provisions for seed potatoes are in 
progress. The possibility of the industry 
supporting its own scheme in a similar manner 
to that of STOPA in The Netherlands or of an 
extension to the PMB scheme to apply 
specifically to seed potatoes is being considered-
The implication of the former in terms of cost 
for individual grower sis considerable. 

Promotion 

There are two types of promotion required in a 
seed potato system. The first is the promotion 
of the source of seed and the second is the pro-
motion of varieties, 

In the first area the work is undertaken by 
the PMB and SSPDC. The PMB's involvement 
has been restricted to exports, although the 
export field is now largely covered by the work 
of the SSPDC which has the main responsibility 
to promote the Scottish seed potato industry. 
SSPDC has focused its attention on promotiiag 
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Scottish potatoes in the main markets in which it 
has a presence. This work includes an important 
element of variety promotion, as many varieties 
available are not subject to monopoly control 
and, therefore, there are no agents with the 
incentive to promote them. It also organizes 
domestic missions and courses as support to the 
promotion of Scottish seed potatoes. It also 
focuses attention on the all-important England 
and Wales market which takes the vast bulk of 
Scottish seed potato volume. 

Until 1987, NSDO also participated in 
promotion through its interest in new variety 
development. The sale of NSDO means that the 
rights for the varieties which it was marketing 
also pass into the hands of Unilever. In future 
the SCRI, the only remaining plant breeding 
institute in Great Britain, will have to devise its 
own arrangements for promoting new varieties. 
This will probably mean establishing agencies 
with private companies. 

In the England and Wales market, by far 
the most important factor is receiving 
"recommended variety" status as a result of the 
NIAB variety evaluation trials. This means that 
on the basis of trials conducted on sites 
throughout the UK the variety has performed 
with consistency, and it also has good cooking 
characteristics. A "General" recommendation 
virtually assures succss. In overseas markets it 
is important to provide an incentive for traders 
to pursue those markets. The Dutch system has 
built-in incentives, as breeders or their agents 
will benefit from sales. Harnessing these 
incentives has proved difficult in the British sys
tem, largely on account of the political problems 
encountered by NSDO, as lhustrated above. 

Other Support Activities 

There is a wide range of support activities 
provided through various government agencies. 
However, in recent years, the tendency has been 
for these to be charged for, as cost recovery and, 
in some cases, private section policies are 
implemented. There are no special schemes for 
credit and insurance although like other farm 
sectors, the seed potato industry can take 
advantage of national and EC capital investment 
schemes. 



12. Comparison and Conclusions
 

The previous sections have examined in some 
detail the nature of the seed potato systems in 
three developed countries. The basic differ-
ences are summarized in Table 16. Also, 
presented in Appendix 5 are the results of a 
survey conducted by the Economic Commission 
for Europe on seed certification and classifica-
tion systems of member countries. The results 
of this survey are presented without modification 
or discussion, although it will be apparent that 
adequate comparisons between countries need 
far more detail than is provided by this table. 
The table has to be read in conjunction with the 
relevant chapters of this report. 

The System Character 

What are the strengths and weaknesses of the 
three systems? These are considered in very 
broad institutional terms in the following sub-
sections. 

Canada 

The Canadian seed potato industry cn be 
characterized by a significant federal commit-
ment to the seed potato industry backed byprovincial seed industries of very substantial 
piferoncase indusaractriAhes ofver subst al 
differences in character. At the federal level, 
attempts have been made to lay down the basic 
framework of national support so that the 
autonomous provincial seed industries can 
develop to the best of their ability. The main 

strands of federal support cover general 
phytosanitary controls, laying down of plant 
health standards, and the imposition of seeos 
certification standards backed by inspection. 
Federal funding is generous and covers a wide 
range of measures to assist the provinces, with 
some of this assistance being justified on the 
basis of regional development in some of the 
most disadvantaged provinces of Canada. 

The two major seed-producing provirces 
differ quite considerably in terms of character. 

In Prince Edward Island a producers' 
organization has been established and granted 
considerable povers to organize and regulate 
the seed potato idustry. In this respect it has 
support in a number of key areas from both the 
provincial and federal governments, although it 
is the Potato Marketing Board which is 
principally concerned wih dictating the 
direction which the seed potato industry takes. 

Despite a number of compromises, this 
method of organization has enabled the PEI 
seed potato industry to make substantial strides 
over recent years. Despite being a producer
controlled organization the Board has allowed 
market forces to bring about substantial adjust
ment in the production sector so that the degree 
of concentration of ownership and specialization 
has increased considerably over recent years. 
The price of allowing changes in the structure of 
production to take place has been unpopularityaogtascino h edpouto etr 
amongst a section of the seed-production sector. 
A recent plebiscite almost produced a majority 
against continuation of the PMB system. The 
narrow victory of the PMB in the plebiscite has 
prompted a major review of the operation of the 
potato industry, but unfortunately the results of 
this review were not available at the time of this 
study. 

As a gesture towards producer resistanceto some of the structural changes which have 
been taking place, there are a number of char

acteristics of the system which considerably 
modify competitive forces within the potato 
industry of PEI. Notably there are restrictions 
on the terms at which seed may be sold betweenprdcsonPT 
producers onPEI. 

The most interesting characteristic of the 
PEI potato market system is the very high 
percentage of the total area entered for seed 
certification. This has one major economic 
advantage in so far as it allows the potato 
growers of PEI to grade the whole crop accord
ing to market requirements. There are, there
fore, certain advantages of economies of scale. 
Linked to this is the provision that all potato 
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farmers must grow some seed (this requirement 
was recently upgraded to insist that at least 10% 
of the area is Foundation seed). The reason for 
this policy is to subject all potato-production 
units to inspection and thus allow the industry 
to more easily monitor possible diseas ; 
problems. Certainly, these two features must 
mean that, overall, the plant-health status of the 
PEI crop is much higher than in many other 
parts of the world, but it does not necessarily 
mean that the plant-health status of the seed 
crop, that part of the crop for which it is really 
important, is necessarily any better. 

It is argued in New Brunswick that it is far 
bette- to have specialist seed potato growers 
who can provide the necessary specialized 
professional skills required for seed production. 
There are certainly many potato growers on 
PEI who have little interest at all in supplying 
the seed po^dto market, as they have processing 
contracts, or have developed table-market 
outlets in Canada or in the United States. 
However, the PEI argument would be that over 
the years the PEI grower has develop-d very 
high standards for the potato crop and would 
work to apply those standards for the whole of 
the crop. Empirical evaluation of certification 
results would support the PEI argument. 
Federal government certification results indicate 
that the percentage of both fields and hectares 
passing certification is higher in PEI than in 
New Brunswick and suggests that, at the general 
level, the PEI potato industry is able to maintain 
the high standards necessary for seed 
production, even though a large part of the 
output does not go for seed utilization. 

It is generally accepted that the New 
Brunswick industry is subject to greater disease 
pressure because of the greater prevalence of 
aphids in the growing period. This problem has 
increased in recent years with the planting of a 
wider area of Russet Burbank and Shepody 
which are both susceptible to virus. However, 
this does not explain the differences between 
the two provinces because PEI has a relatively 
greater area in Russet Burbank than New 
Brunswick. 

The question also arises whether post-
harvest procedures in PEI are likely to result in 
greater difficulties than arise with other systems. 
There is certainly the potential for more cross-
contamination of tubers as a result of the wider 

use of central grading systems in order to grade 
the crop according to market requirements. 
There is no way of checking whether or not this 
has a detrimental effect on the quality of PEI 
seed potatoes because there is no formal 
collection of representative data on post-sales 
quality. 

Certainly, if one examines the development 
of market share, it is PEI which has shown the 
greatest growth in recent years, and this growth 
can only be achieved if the sector is providing 
the kind of potatoes which are required in the 
market place. Whether PEI is increasing its 
share of the seed potato market is difficult to 
establish from the statistics. It is clear that they 
have considerably increased their market share 
of the off-shore export market and now account 
for virtually all of the Canadian seed potato 
industry's off-shore sales w;.i the exception of 
those to Cuba. Ther'. are several possible 
explanations for this On the one hand PEI 
industry does not have to face such large 
transport coris to get seed to ports. Transport 
from the major New Brunswick areas to loading 
points add as much as $ 1.50 per ion to the New 
Brunswick export price. However, this is 
probably a small factor when compared with the 
advantages which PEI has in being an island 
where the bulk of its product is exported, and 
where the potential to orient the industry 
towards meeting export requirements is en
hanced by its island status and by the potential 
for imposing greater discipline among potential 
exporters. 

In sharp contrast, New Brunswick produc
ers have the northeast United States market on 
their doorstep, and the numbers of routes which 
can be chosen to service this market and other 
Canadian markets demand more in terms of 
export organization. 

In Canada we came aczu- the only formal 
attempt to assess the cost-benefit ratio of a seed 
potato certification program. An evaluation of 
Plant Health and Input Assurance program 
expenditure of Agriculture Canada by the Audit 
and Evaluation Branch attempted tc quantify 
the benefits. This evaluation covered several 
aspects of the seed potato program. The 
methodology involved personal interviews and 
client surveys (e.g. farmer-users). The main 
indication of the value of benefit of the 
certification services came from tlie farm survey 
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portion of the study where it was concluded that 
farmers were prepared to pay 20% more for 
certified seed. However, as it is often difficult to 
identify price premium for seed potatoes in 
Canada and, as many of the table potatoes used 
are of seed standard, the basis of this 
methodology must be questioned. The total 
benefits accruing at the farm level and from 

Comparison and Conclusions 

exports were estimated at $85 m over the period 
1981-1985 and yielded a benefit/cost ratio of 3:1. 
The report (Agriculture Canada, 1987) 
concluded that the program operated 
catisfactorily with recommendations for some 
administrative changes in laboratory services 
and greater cost recovery. 

Table 16. Characteristics of the different seed potato systems 

Total potato production, 1986 

Total aeed potato production, 
1985 

Total aced potato msa on do-
mestic market 1985 

Total seed potato exports, 1985 

Development of the eed in-
dusuy over the last 15 yean
(early 1970's to mid 1980's) 

Political importance of the 
seed potato industry 

Climate and natural resources 

Disease and pest problems of 
major economic significance 

Disease's advantages 

Structures 

Canada 

2.8 tons 

871,000 tons 

223,000 tor 

94,000 tor 

Certified eed area has in-
creased slightly from 27,000 to 
35,000 ha. Output of seed has 
increased from about 550,000 
tons to about 850,G00 tons al-
though only about one quarter 
of this isold a seed. Exports 
have remained static at around 
100,000 tons 

Nationally only represents 1-1% 
of farm receipts, but provinckily 
very Important. As these 
provinces am less well-off so the 
importanc of potatoes is 
elevated 

Short growing season (120 days) 
with rarely any serious moisture 
deficit. NB mor stony roi, 
PEI some soil compactio,, prob-
lems but generally goov! stone-
free conditions. In mdan seed 
production areas, no altitude 
and reliance on wind to main
tain low aphid populations. 
Very long, harsh winters. 

Late blight, viru problems,
primarily. Occasional 
occurrence of BRR 

Absence of potato wairt disease, 
PCN (G. rmtochieitr and 

paUida),PMTV, gangrene 

Average size of potato bolding
17 ha 

Set production concentrated 
In PZI and in parts of NB 

Merchant trade not very 
concentrated 
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The Netherlands 

72 torn 

1,038,000 tons (1964) 

266,000 torn (1984) 

541,000 tow 

Certified seed otato area has in-
creased from an average of about 
19,000 to about 33,000 ha. 
Output has increased from 
400,000 tons to about 1 million 
ton. Exports have Increased 
from 300,000 tons to almost 
600,000 tons 

Potatoes represent 4 to 5% of 
sector production value. Only 1 
to 2% of total agric, export value, 
but the most prominent arable 
export crop and exports very im-
portant to the economy as a 
whole 

160 day growing season. Fertile, 
done-free sokls, with usually ade-
quate supply of moisture. No al-
titude and reliance on prevailing 
westerly wind to maintain low 
aphid population. 

Late blight, PCN, tuber diseases 
(more recently blackleg), virus 
diseases in general 

Absence of BRR 

Average sIze of potato holding
7ha 

Seed production concentrated in 
the NW Netherlands 

Merchant trade fairly 
concentrated 

Great Britain 

6.1 0ms 

779,000 tow 

341,000 tons 

66,000 tow 

Certified seed area declined 
from roughly 22,000 to about 
19,000 ha in the 1980's. Seed 
sales to England and Wales 
static at between 250,000 and 
300,000 tom, exports increased 
from about 15,000 to between 
50,000 to 80,000 tons 

Potatoes are 5% of the farm 
sales. However, they ar 
Important to the farm 
economics of northern Ireland 
and Scotland. For this reason 
they attain relatively high po
litical importance 

170 day growing season. Altil
tude and strong prevailing
westerly winds during growing 
season to keep ap.i levels 
down. Variable, often stony 
sIls. Danger of cool, we bar
vest conditions. 

Late blight, tuber diseases (es
pecially blackleg), viruses and 
PCN 

Absence of BRR 

Average size of potato holding
Scotland (2 ha), Enandand 
Wales (8ha) 

Seed production concentrated 
in Scotland 

Merchant trade not very 
concentrated 
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Table 16 (cont.) 

Canada 
Organization 	 Federal responsibility for certifi-

cation and general phytosanitary 
issues but strong provincial 
participation in disease eradi-
cation measures. Federal provi-
sion of research, breeding. mar-
ket regulation, credit, crop in-
surance and more general areas 
of financial support. Certain 
provincial autonomy in the 
organization of multiplication 
and promotion. Federal and 
provincial involvement in export 
promotion. Differences in mar
ket philosophy. In NB virtually 
free market environment op
erates. In PEI market 
conditions strongly influenced 
by the PMB. 

Market 	 Domestic demand is for a large 
seed tuber which can be cut. 
Export demand is for a much 
smaller sizegrae:J prod'ct 

The varieties grown reflect the 
need for a good processing 
potato for french fries and also 
a large-sized table-stock potato 

Mark.t infrastructure 	 A large part of the seed output 
is sold by the producers them-
selves. These sell to traders in 
the importing states of the US 

Industry charges 	 Producers pay a nominal 
amount for certification and 
levies to either the NBPA or the 
PMB. These amount to only 
1% of key variable costs 

Nature of sysem 	 In PEI, seed and table potato is 
combined with the final use of 
the potato not predetermined 
However, all potatoes produced 
ar certified. In New Brunswick 
seed potatoes are principally 
grown for seed utilization 

The Netherlands 

Certification is organized Inter-
professionally with supervision by 
the State. Interprofessional ad-
ministration of market support 
and promotion. A free and 
unregulated market 

Seed demand is principally in the 
smaller size grades 

The variety Bintje dominates 
home consumption but a wide 
range of varieties are grown to 
meet the needs in export markets 
with widely differing envirot-
mental circumstances 

All seed sales are arranged by the 
seed-merchant sector. This sec-
tor is dominated by a small num-
ber of very large co-ops and pri-
vate companies who are both 
breeders in their own right and 
also nerve as agents for the other 
breeders 

Compared with producers in UK 
and Canada producers generally 
have relatively small quantities 
under their control 

Levies payable for all inspection 
and testing and for market sip-
port and promotion. These rep-
resent almost 25% of key variable 
costs 

Seed potato production is con-
ducted as a separate and specific 
activity with all seed potato grow-
ers planting the ciop for seed 
sale. Thus the crop is managed 
exclusively to produce a seed 
crop. Top killing to control virus 
diseases also produces seed sizes 
which are popular on export
markets 

Great Britain 

Phytosntaiy issues mad certi
fication a government depart
ment responsibility. Market 
support for table potatoes un
dertaken by producers under 
firn government supervision. 
Interprofessional involvement 
in promotion 

Seed demand is principally In 
the smaller size grades 

Varieties tend to be those con
sumed on the GB market and 
few specialist export varieties 
are grown. The varieties re
fled the processing needs and 
re :- and white-skinned-table 
,'aand 

A specialized seed potato mer
chanting sector h; emerged 
with a strong traditon of pro
ducer involvement. Sales may 
involve distributors or agents 
in the major market of 
England and Wales 

A certification charge plus 
levies to the PMB represent 
about 10% of key variable 
costs 

Seed production is largely spe
cialized although the larger 
potatoes which fall outside the 
seed grades are sold for human 
consumption. Thus growers 
ar also thinking of the r-v
enue from the 't-, when 
producing their crop. This 
produces some conflicts as the 
onger the crop is left in the 

tground to bulk up for *"o*, 
the greater risk of tuber 
diseases 
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Table 16 (cont.) 

Canada 


No private breeding is under-
taken and currently all varietica 
produced ar unprotected. In-
tial multiplications are under-
taken by Elite seed farm and 
then high-grade seed growers. 
Then sale to low-grade seed 
growes. Some private varieties 
being introduced, and initially
the PMB and the NBPA hold 
the contracts for maintaining
these varieties for the purposes
of commercial assessment 

Initiation of multiplication 	 All varietl" are maintained by 
the NBDA and PMB seed 
farms. In NB all initial mul-
tipticatiom are by micro-propa-
gatlon from field selected dis-
ease-free clones with a complete 
flush-through system. In PEI by
micropropagation and clonal 
selecion with the first two or 
three generations under the 
control of the PMB Elite farm, 
Also some multiplication from 
seed plots of growers 

PBR lePlation 	 None, but been proposed since 
1973 and currently on govern-
mnertslegislative program 

Market support 	 None specific to seed potatoes 
but payments are made to the 
potato industry on an ad hoc 
basis in very bad years. A price
insumance covers the farmer 
aaing crop loss which can be a 
real risk in Canadian cir-
custances. 

Clearly where the benefit is calculated to 
be high and that benefit 	 is deduced to derive 
from the additional price customers will pay, the 
need for government subsidy of the service is to 
be questioned. The fact 	 that full-cost recovery 
does not exist is particularly explained by the 
important requirement for general economic 
support to the Maritime Provinces through the 
seed potato industry, and 	partly by doubts over 
the extent to which the seed premium exists. It 
is clear that potato producers in New Brunswick 
are highly dependent on the potato crop and 
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The Netherlands Great Britain 

A major part of output repre- Very little private breeding but 
sented by monopoly-owned vail- some State breeding currently
eties. Breeders through their being privatized Several pro
agents decide how much initial tected varieties under State 
disease-free material to commis- and foreign private ownership
sion from the NAK. For free va- being multiplied. Free 
reties high-grade seed growers varieties are maintained by
maintain their own seed plots government departments and 
and comminsion disease-free initiatio of multiplication is 
material from NAK according to on reques of the high-grade 
needs, seed grower. Disease-free 

material of protected varieties 
(largely under foreign 
ownership) are commissioned 
from DAFIS and may be fur
(her multiplied by private labs 
by breeders agent and grown 
on contract although contract 
growing may only extend for a 
part of the seed multiplication 
chain before open market sale 
to other seed growers. Some 
protected State-bred varieties 
are subject to controlled 
reease by an agent of the State 
breeders, others are freely 
available 

Initial material is derived from Initial material commissioned 
high grade growers' or breeders by high grade seed growers or 
parental seed plots. The material breeders agents from DAFS 
isentered for cei fication and using micropropagation. Then 
subject to appropriate testing by a flush through system
NAK. Twenty-five per cent of operates
initiations are commissioned 
through a private (foundation)
micropropagation lab. Competi
tion from other Labs Is just evi
dent. The system is not flush
through 

Some form of formal breeding PBR legislation introduced in 
incentives since 1944. PBR since 1965 
1967 

The STOPA scheme offers No specific scheme for seed 
guaranteed prices to the seed potatoes, although the PMB 
growers. Financed by levies on operates a scheme principally
the industry for table polato growers which 

can be wed by seed growers. 
This is funded by producer 
levies and government 
subsidies 

face sufficient, very real economic problems
 
without having extra charges imposed.
 

The Netherlands 

On all accounts it is the Dutch industry which 
has been the most successful in terms of its 
ability to expand its market share. The success 
of the Dutch seed potato indus;-y in developing 
markeiS throughout the world is well known 
(Appevdix 1, Figure 1). The extent to which this 
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progress has been maintained and the domi-
nance which the Dutch industry exhibit in the 
world, seed potato market suggests that their 
seed potato system has some major strengths. 
On the basis of the physical attributes of the 
country for seed potato production, The 
Netherlands is not as well placed as many other 
countries. While it has fertile soils, a constant 
availability of water supplies, and fairly stone-
free soils, it can b. suibiect to quite high levels of 
aphid infestation with the consequent problems 
of virus diseases. Despite this adverse factor, 
the Dutch have imposed a seed potato system 
which imposes the necessary discipline to reduce 
the severity of this problem. The imposition of 
obligatory top-kill dates on the basis of aphid 
build-up help to overcome this problem.
Indeed, the combination of these measures and 
successive hard winters which have reduced 
over-wintering aphid populations has reduced 
the incidence of the problem drastically. 

The organization of the seed certification 
system is in the hands of the industry itself and 
the maintenance of adequate standards and in-
dustry discipline depend to a very large extent 
on the general cooperation of the members of 
the different professions involved. In particular, 
they need to be aware of the need to maintain 
certification standards and procedures which will 
ensure that the health status of the product is 
suitable for the longer ,erm development of the 
market. The sanction for the industry if it fails 
to do this is loss of market share because of 
customers' lack of satisfaction with the product. 
This assumption of responsibility on the part of 
the industry as a whole is a common theme in 
the organization of Dutch agriculture. Many of 
the central bodies take responsibility for 
functions which in other countries would be 
conducted by the government. As such the seed 
potato sector is used to subjecting itself to self-impo ed iscilins come a p rts a d th h s b 
imposed disciplines and this hasbecome a part 

The Netherlands is a relatively small coun
try and its potato production is concentrated in 
certain areas. This encourages a sense of unity 
within the industry which is reflected in the 
institutional arrangements. The institutions 
with responsibilities for various parts of the seedpotato sector are characterized by interlocking 

membership so thai the directors of one institute 
or organization will also be members of others. 

This produces a neat, coherent institutional 
framework which avoids duplication. Despite
this, there is a little institutional untidiness and 
one could question the boundaries of responsi
bility between NAK and PD for certain aspects 
of rotation control and nematode testing, and 
between SVP and ITAL in breeding work. 

But 	 perhaps the most important feature 
which serves to strengthen the Dutch seed 
potato system is the extent to which the sector is 
very clearly market orientated. It is subject to 
relatively little government regulation and this 
affects the availability or pricing of material 
entering tbe multiplication system. Tine basis of 
the industry is the selling of privately-owned 
varieties and, as a result, essential decisions in 
relation to how much to produce and how and 
where to market it are taken by private individu
als 	 who each can assume risks which are 
commensurate with their resources. The 
decisions depend entirely upon their assessment 
of the situation. In addition, this market 
orientation is reinforced by the presence of the 
hobby breeders/selectors. The hobby breeders 
represent an impurtzat resource for the Dutch 
industry as they are prepared to screen a very 
large number of seedlings at very little economic 
cost. As the chances of success in potato 
breeding are increased by the numbers of 
seedlings screened, they represent a critical 
feature of the system, and will continue to do so 
even with the introduction of novel techniques to 
produce new genotypes. 

The private sector is supported by a range 
of institutions which are funded by the industry 
and which can conduct varicus activities for the 
common good. For example, these institutions: 

provide information on markets which willassist the decisions on what varieties to 
breed and how much seed to multiply 

* r e sen romoto utiporprovide essential prom otional support for 
the free varieties and for The Netherlands 
as a 	source of seed where this is not pro

vided by the industry itself;
* 	 will help support the market price and 

reduce production and marketing risks 
where it is essential that these risks be 
taken for the benefit of the entire industry,

* 	 conduct the applied breeding work which is 
necessary to ensure that the industry has an 
adequate supply of the necessary parental 
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material frovi which new varieties can be required to overcome these problems. The 
produced; feedback of information from market to all the 

* 	 provide specialists to assist with market players it the industry is direct and effecve and 
development acivities and with special represents a key strength. 
customer servicingI requirements; and The question arises whether this form of 

* 	 undertake the protrials necessary to select organization leads to compromises in the proce
promising varieties before official testing. dures adopted. At first sight, the success of the 
Finally, the industrl receives the support of Dutch in export markets suggests that the 

the state in "-ti.,.al areas. For example: system works remarkably well. However, there 
* 	 much of the fundamental research would exist a number of areas of concern. First, there 

not be undertaken if it was not for govern- is the relatively slow transitic i to micro
meit finance; propagation with its acknowledged advantages in 

* 	 the government pays for the variety testing producing seed of disease-free status (but still 
service, with certain question-marks in terms of effect on 
/dso, in the area of plant health control the trueness to type). Second, there is the poten

Min;,try of Agriculture has imposed an extra tially long multiplication chain. Thus, it is 
level of control for export consignments. This is feasible (though uncommon) thaat an E grade 
of importance when selling to overseas markets, could be nine generations from the original 
as many issues in relation to plant health are disease-tested material. Third, there is the con
discussed and negotiated nationally through tinuation of the system in which growers are 
government departments. There is also some able to maintain free varieties themselves. The 
help for market development through the orgat ization of the certification scheme by the 
activities of the [ avernment departments indstry itself ensures a pragmatic approach, but 
responsible for economic affairs, and for the the checks in the system are such that this prag
eco-nomic development of Third World countries matism does not impinge on commercial 
by virtue of the contribution of potato exports to development. Thus, if the system should not be 
the balance of payments. 	 working well and customers have problems with 

The 	ingredients of this success would ap- quality, then the representatives of the 
pear to be the dynamic nature of the industry as marketing agents will exert pressure for a 
a result of the combination of competition and change in procedures. 
industry coordination and cooperation. At the The system is self-e-rrecting because any 
level of the individual farm or merchant there is developments which threaten the future position 
substantial competition but there is also sub- of the system should result in adjustment. 
stantial cooperation to fund activities for the However, if any of these features became a 
:ommon good. As discussed in the introduction, serious constraint on sales because they
.he competitive position of the three sectors jeopardized the quality inage of Dutch seed, 
comes down to price, service, and quality. It is then changes would be made. Because of the 
at the level of service that the Dutch system interprofessional involvement, the consideration 
scores. Because the sector has relied on exports, of changes would take into account all who 
and because the exports are undertaken by pri- participate in the system. Thus, under the Dutch 
vate organizations, the communication of the system, the farmers and traders have a very 
export requirements tends to be good. direct and equal contribution to the debate on 
Exporters recognize that if they do not supply the level of standards. In the UK and Canadian 
their goods to their customers then they will not system, these standards would involve consulta
get future orders. Thus, discipline is imposed at tion bu' are unlikely o be as responsive to the 
the individual firm level. At the sector level, the needs of all as the Dutch system. 
institutional framework is sufficiently mature A more cynical view would suggest that the 
and developed to accommodate total industry heavy interprofessional involvement allows 
participation which allows all to see the potential problems to be covered up. However, 
requirements in terms of conquering world in many ways, the 1.iutch seed system is very 
markets. Thus, producers can see the difficulties open, with contact encouraged between the 
of exporters and can appreciate the skills industry, NAK, and its customers in overseas 
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countries. It is difficult to see how any major Despite these changes the fundamental 
deficiencies exist in comparison to competitors, strength of the Dutch seed potato sector re
when trade has expanded so consistently mains intact. The sector continueG !o have a: 
(Appendix 1, Figure 1).The nature of the institutional framework • strong, niotivated breeding sector withTheth atue ointituionl fameorkessential support from research, testing,
of the Dutch seed potato sector is currently essetial support

undergoing a period of slight adjustment. In promotional and market-support
 
particular, there are changes in the area of the institutions;
 
role of the State. While there has been strong market orientation with a very direct
roleof heWhieSatetere as eenfeedback of market developments and in
substantial industry participation in the 
organization of the various institutions, as noted 
above, there have also been some important 
areas of government assistance. Increasingly, 
under the pressure of the need to reduce 
government expenditure, the government is 
withdrawing from these areas and relying on the 
industry to fund more of the support services 
itself. This particularly applies to the areas of 
variety testing and plant breeding, where the 
industry will be asked to pay a much higher 
contribution. 

In the plant breeding area this has meant 
that policy changes will be introduced. 
Inevitably, the industry will demand more say 
over the direction of policy as it pays for more of 
the services. Thus, in plant-breeding, the 
breeders' representatives have requested more 
parental material to be released and the 
suspension of the issuing of seeds and first-year 
clones directly to hobby breeders. This has 
strengthened the hand of the breeding compa-
nies and reduced the alternatives of the hobby 
selectors. There is some danger that the new 
moves could prejudice the good will of the 
selectors, although, generally within the industry, 
there is a very good appreciation of their 
contribution and a sensitivity to the need for 
maintaining their interest and contribution. 

The only anomaly is in the area of the 
certification service itself where the government 
is currently trying to both reduce its subsidy but 
also to maintain its share of the funding. This 
means that the industry will also have to reduce 
its funding further shrinking the budget of the 
scrvice. The origination of this subsidy was the 
perception that other competing certification 
services were also subsidized. However, this is 
not so clearly the case now and, as a result, the 
Dutch industry gets substantial advantage from 
this subsidy despite the high contribution from 
farmers. 

formao o the beers;formation to the breeders; 

wiveryrepo n ect wh ereis 
without regulation except where it is 
absottelynecessarily. 
The Dutch system also copes very well with 

risk. There are many who are prepared to take 
on the risks which are necessary to develop new 
products or new markets. However, in certain 
areas it is not necessary to bear the full risks 
because of indil.stry or government participation 
in the funding. The balance is critical. If the 
industry is too sheltered from risk then it will 
become complacent; if it is too exposed to risk, 
then many essential initiatives are unlikely to be 
taken. In the UK system, many have been un
willing to assume risks because of the lack of 
incentive. The State ownership of varieties and 
the agency arrangements negotiated have not 
been sufficient to initiate the necessary intensive 
activity in overseas markets to get varieties on 
National Lists and to develop their sales. In the 
Canadian system similar problems arise, al
though here they are made even more acute by
the absence of Plant Breeders' Rights 
legislation. No Canadian eporter is going to 
spend money promoting a new variety unless he 
has exclusive rights to that variety. 

Great Britain 

The Scottish environment is excellent for seed 
potato production as far as virus is concerned, 
but there are problems with bacterial diseases, 
especially blackleg. This problem is made worse 
in cool, damp years. In order to combat this 
disease there has been extensive research 
initiated and farmers have been given advice on 
husbandry practices which reduce the risk of 
infection. The procedures initiated over the 
years by DAFS for cleaning-up the general 
health of clones entered into the multiplication 
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system have undoubtedly made a great contri- contact between n.7.chants who had responsi
bution to the economic position of the industry bility fer selling n, varieties and the breeders 
and hav'- capitalized on its natural advantages. who had the task ol producing them. There was 
The fairly rapid introduction of new propagation also a lower propensity for taking on risks, 
methods for producing disease-free stocks, such particularly when government spending was 
as micropropagation, remains a strong feature. subject to intense scrutiny. It was also 
But, perhaps the major challenge to the Scottish characterized by comparatively narrow breeding 
system lies not in its natural conditions, as these objectives in comparison with the Dutch system 
are very good, but more in the instituti ",al as there were only two institutes in Great 
framework of the sector and its structure. Britain. In the Dutch system each breeder has a 

The feature of the British seed potato different target anu this means that the 
industry which has set it apart from the Dutch is possibility of success is increased. A good 
the organization of its breeding sector. ex-aaple was the argument for the PBI to give
Historically, in the British system tkhas been the up early potato breeding on the basis of 
State-funded breeding which has been sup- impending Spanish entry into the European
ported and not private breeding. In the Dutch Community and the belief that early varieties 
system both have received support in different could not be grown in the UK. When one of the 
ways. This has been one of the most important two institutes pulled out, it left a vacuum and it 
factors leading to th-e very different character of remains to be seen whether Unilever will 
the two systems. The British seed potato sector attempt to fill it.
 
faces a fresh challenge as it adapts to the There are also severe difficulties when
 
fundamental and far reaching changes intro- identifying how you commercialize state-bred 
duced into the breeding sector. The State varieties. The account in the UK section of the 
breeding stations have played a very important difficulties of NSDO emphasizes some of the 
part in the past as they have produced a wide problems of commercializing public assets. 
range of new genotypes which have displaced There are two possible approaches: to 
traditional British varieties. The privatization of commercialize the variety through a State 
one breeding station and the commercial de- funded agency, or, to ask another organization
mands being placed on another, demand a re- to do it on an agency arrangement. There are 
orientition of all those who were working in many precedents for both of these being done 
those institutions. However, it is difficult to successfully, why did NSDO encounter soso 
create an effective private breeding sector many difficulties? The major difficulty is that 
overnight. State assets which are an .--put !o an agriculture

There are several prerequisites for a suc- sector such as seed potatoes attiact historical 
L.L,,ful potato-breeding system r 7-ch are evident non-commercial commitmerts which are 
in the Dutch system. First, the.e is the need fcr difficult to dislodge. In commercializing new 
a wide range of specialist back-up services, varieties in a competitive environment, some 
second, there is the need for a good link hard commercial decisions have to be made and 
between the market and the breeding sector, these are not easily implemented by an 
third, there is the need to intensively screen as organization which finds itself subject to various 
much material as possible to imrove the political pressures.

chances of success, fourth, the right type of The publicly-funded breeder sector will
 
screening virovision is required. In respect to have to devise new variety development strate
the latter, experience appears to be vital and the gies which can compete with the private sector. 
screening must be undertaken in appropriate This will demand great flexibility in terms of 
environments. With many Dutch varieties being matching market requirement to breeding
appraised in British conditions the competition effort. In the past this has proved successful at 
has become much tougher. home where there is a sound commercial under-

The system where state breeding domi- standing of variety requirements. But the 
nated had a number of defects in comparison challenge in lreeding for foreign markets is 
with the Dutch system. It was less market much greater as fairly detailed knowledge of 
orientated simply because there was no direct these markets is required. The other major 
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challenge is to identify the relationship with an 
agent and provide the agent with sufficient 
incentive to develop the market. This will 
demand a tough and commercial approach if the 
varieties are to succeed in the England and 
Wales market and overseas, 

The problems faced by NSD,) highlight the 
advantages of the Dutch approach to potato 
breeding. Under the Dutch approach there is a 
very direct link between all parts of the breeding 
activity and the market. This link comes 
through prudent interprofessional involvement 
in the direction of much of fundamental and 
applied breeding work conducted by State-
funded institutions and by the very direct tie-in 
of commercial marketing agents with the coin-
mercial breeding activity. If,as is the case of 
The Netherlands, the State is not permitted to 
produce commercial varieties then many of 
these problems do not emerge. There is no 
product to commercialize and therefore the 
procedures to commercialize directly or through 
an agency are not required. Then the role of the 
State institution is simply to provide the material 
needed by the potato sector for breeding or 
selection. In this way the State and private 
sectors work together with a single purpose, 
each calling on the strength of the other. In the 
case of the State sector itsstrength is in the 
mobilizing of funds and resources for basic 
research and the strength of the private sector is 
in the flexibility and market orientation which 
arises from the incentive of private companies to 
succeed. As long as the State considers that it 
gets its return from the creation of wealth by the 
breeders, such a system can be sustained. It 
could be argued that there is a substantial state 
subsidy in the Dutch system as the seed potato 
industry does not pay the full economic worth of 
the material that it uses. However, as the 
material passed onto the breeders has no 
commercial value without the unique input of 
the skills of the breeder, and as the breeder may
add other genetic resources, this argument is 
difficult to quantify and sustain, 

The Scottish system includes some provi-
sions for reducing the substantial risks in seed 
potato production and marketing. However, 
the market regulation activities apply through 
the genieral scheme for, potatoes and not through 
a specific seed potato scheme. It appears that 
there is some movement to achieve this through 

a number of initiatives, although some of the 
options being considered depend on State 
funding. In the longer run, it is expected that 
any scheme is principally industry-funded. The 
principal advantage of such funding is that it will 
avoid distorting the market and hence increase 
longer term efficiency. However, a major 
consideration is the support arrangements for 
the table crop. In Scotland most seed growers 
also sell table iiock and therefore their overall 
risk vulnerability is dependent on the cover for 
both fractions of their crop. 

There has also been a history of failures in 
the merchanting sector and these have served to 
emphasize the nature of the investment risks 
when trading potatoes, particularly in the export 
market. These risks will always be present and 
will need to be taken by someone if markt de
velopment in export markets is to be concinued. 
i. risks are reduced slightly through iidustry 
or government-supported promotion and Ly ap
propriate a-edit schemes. The Dutch have 
become so sp 'cialized in the area of exports that 
their export servicing is much more likely to be 
tuned to the needs of this sector than is the case 
in Scotland. 

A major problem of the Scottish seed 
potato sector is the high dependence on the 
variety Desiree for exports. As this variety is no 
longer protected by plant breeders' rights 
legislation in other countries, competition will 
increase. The export breeding effort will be 
limited because of scale and resources. It is 
difficult to mobilize effort to attack the export 
market without varieties or the incentive to 
develop those varieties. In comparison with the 
situation in The Netherlands, relatively little 
effort has been devoted to breeding for export 
markets. 

Traditionally, seed potato marketing has 
been difficult because of the absence of 
monopoly-controlled varieties and the lack of 
incentive to promote varieties. The general
promotion of seed use had been left to the 
advisory services and it was not until the SSPDC 
was established that a systematic effort to 
increase certified-seed use from Scotland could 
be developed. Before the establishment of the 
SSPDC the task was left to the various trade 
associations acting independently or together. 
However, even today promotion is also very 
limited, largely because of the lack of political 
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commitment to support a major promotional sees the restrictions as working to his overall 
effort. There is no formal joint promotion of benefit represents a major challenge. It would 
United Kingdom seed with the Northern Irish seem more likely that the individual will set out 
seed industry, laigely because of the rivalries to beat the system if it is imposed by the State 
between the two VJK seed sectors. Because of than if it is seen to be devised and implemented
this there is often some duplication of activity, by the industry itself. The general view in both 

In the Scottish sector there are some severe Canada and Scotland isthat the independence of 
difficulties with imposing adequate discipline, the growers and merchants is such that thc
There are several factors which contribute here. Dutch system could not work if applied gener-
First, the England and Wales seed potato mar- ally in these countries. 
kot is ea.ily accessible from Scotland. It is a A major difficulty over the years has been
large ma:,ket and Scottish seed is cheaper than the uneven flow of material into the multiplica
the seed of the competitors. It is fairly easy to tion chain. The initiative of setting up a
sell into the market of England and Wales cooperative to improve this flow confronts a 
through a wide range of trade channels. Such is major difficulty of any seed system.
the nature of this trade network that the 
potatoes can change hands several times. This 
ease of access encourages many potential sup- Cost 
pliers and frustrates attempts at coordinated 
marketing. In particular, this makes it difficult It is very difficult to compare the economic 
to police 1khe quality of all supplies sent to the performance of the different sectors in terms of 
United Kigdom and identify those who sidestep cost of production. There are several reserva
standarc~s. Second, the industry structure is tions about such exercises. Such conclusions canfragmenteoi which means that there are manypotential suppiers of the England and Wales be, at best, broad and tentative in nature, sincemarket. sources may not be strictly comparable. SourcesThe certification service is neither ul-time and information must refer to the same groups.nor e icatian viis eingtrsustat For example, it would be misleading to comparenor specialized, and it is tempting to suggest thatcountry
if it were a better service could be obtained;
however, given with a sample of part-time holdings in another.the area over which seed wihasplofar-ieodng nnoe. 
pooesregron, the ret oermai i suh The sample selection from the total populationpotatoesmust be unbised to ensure that the charactera service would be very high. In addition, is of the sample do not deviate from the
currently, the certification service is very dearly characteristics of the population, and the 
seen as a government imposition rather than an conventis o meauion, and 
essential service in order to develop markets, conventions utd for measuring costs and 
This is in contrast to the situation in The performance must be the same. Where mone-
Netherlands, but similar to that of Canada. The tary values are expressed in different currencies, 
move of the SSPDC to initiate its own voluntary, meaningful comparisons will depend upon
quility-control scheme is some evidence of making appropriate conversions into a common 
concern over the level of resources being used currency. Such conversions should ideally
for certification and the nature of the service satisfctory methods of taking this into account 
provided. The initiative should, if it a tisf a Th us in ths n to theseis be. 
successful, prompt greater industry involvement a irnot available. Thus, in .general, these 
in the process to the advantage of all concerned, requirements restrict comparisons. Exchange
The lack of a sense of industry responsibility comparisons and these will reflect the macro 
results from many years of selling into a pro
tected market and from the structure of the economic position of the country. We present in
industry. The introduction of competition into Appendix 1, Table 18 the only data on 
this market and the need to develop exports has production costs. They are not strictly
underlined the need for everyone to be aware of comparable and the data from the Netherlands 
their responsibilities in maintaining reputations. o mta ta is d e 
Finding the right formula so that the individual data for 1986. 
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There are some very broad conclusions 
which emerge. First, when viewed on a US 
dollar basis converted at current rates, the 
Canadian costs are much lower. The main 
reason is the much lower cost of seed. As was 
seen earlier, the Canadian system has a very 
substantial surplus of seed because a very high
proportion of potatoes grown in key production 
areas such as PEI are certified. Also, under 
Canadian conditions, the costs of producing 
seed potatoes are not much different from those
of producing ware potatoes. As a result, seed 

potatoes are sold at a very small premium over 
table potatoes. In fact, there are no data which 
distinguish prices according to use, but some ofour informants suggested that a maximum of 10 
per cent p-irum was 
table 	potatoes, 

In the United 
Nehlnd therUnied 

Netherlands there are 

obtained for seed over 

Kingdom and The 
Ki made nd n 

very clear differences in 
cosi between seed and table production. In 
1986 for example, Dutch farm-planning data 
indicated that the cost of seed sprays, fertilizer, 
and levies amounted to 3,100 guilders for table 
potatoes and 5,700 and 6,790 guilders 
respectively for free and monopoly variety seed 
(Appendix 1, Table 18). In the same year, table 
potatoes were budgeted to earn 220 guilders per 
ton compared with the 480 and 526guilders per 
ton for seed potatoes of a free variety and 
monopoly variei, respectively. In the United 
Kingdom, farm planning data suggests that 
variable table potato costs are 1,050 compared 
with 1,560 for commercial seed production
(Appendix (Appndi 18.1,TablTble otaoesare1, Table 18). Table potatoes are 

budgeted to earn 70 per ton compared with seed 
at 110 per ton. 

Thean an reaoss foredences i
Canadian and Eua ,-,oean costs are accounted for 
by the cost of the s,.,d material used, and also by• 
the higher spraty costs and levies (Appendix 1, -
Table 18). , The Netherlands, the higher
proportionate cost of sprays ,effects, inparticular, the higher bills for the use of

paricuarthehiger ill fo th us of 
nematicides, fur.gicides, and blight control.difernceintheley 	 Theleoen isqute 
difference in the levy cement is quiteconsiderab le, h ighligh ting the ext ent to which 
the Dutch sector funds its own activities. It must 
be borne in mind that even at this level there is a 
50% subsidy of the certification costs, reducing 
the cost by approximately 400 guilders. The 
level of inspection charges and other levies in 

the UK reflects the lower cost of maintaining a 
part-time potato inspection service compared 
with the cost in the Netherlands and the extent 
to which promotion and intervention' charges fall 
less directly on the seed industry. 

What is the Role of the State? 

The State plays a very different role in each of 
the different seed systems. The boundaries be
tween private and State activities are indicated 

table the on inousll the activi
ties above the line are principally the responsiblty of the State, those below it the responsibil
ity of the industry acting in concert or 
independently. It will be noted that a neat and 
tidy demarcation of responsibilities cannot be
illustrated because of the nature of theinstitutional arrangements. The various notes to 
the table provide some qualification to the posi

tioning of the boundary. 
Comparison of state assistance to differentindustries is always difficult to quantify without 

wide consideration of the systems of taxation 
and resource distribution. However, it will be 
clear from the commentary above and from 
Table 17 that the Dutch industry is subject to far 

less government involvement than Canada and 
the United Kingdom. The reasons for 
governmentin involvtment this many indicatedIn manythe introduction to are report.as 

developed-courtry economics, the rationale for
supporting agricultural production is beingexmndars.Ithcseomnyfte 
bai c m ies, s e the c ot 
basic commodities, surpluses and the high cost 
of budgetary expenditure have meant thatreforms are slowly being introduced. Potatoes 

are the otily major agricultural product not tohave a common EC marke-regulation policy.
AsAv aa result,common EC mariecountriesreatioare ableindividual po o 
follow their own policies. The rationale for 

supporting the Dutch seed potato industry is theenhancement of its economic efficie;.y and 
enanement ofai t o om e syandcompetitiveness. Apart from the state 
contribution to the funding of the certificationservice,e therer s no u s a t n of 
market forces to give producers in any region or 
s r i h is n substantiala distortioni t ri o 

other. On the whole, the industry has been 
ased t ht w n ate usinghs on 
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Table 17. The responsibility of the State in the different systems examined + 

Seed 
production Breeding 

Research & 
extension 

Quality
control Promotion 

Market 
regulation 

Financial 
services 

Other 
services 

The Netherlands 
(2)Disease-free 
introduction 

Plant 
introduction 

Fundamental 
research 

Quarantining *Export
promotion 

*Market 
intervention 

Credit International 
representation 

initial 
multiplication 

Germplasm 
maintenance 

Applied 
resear 

*Testing 
services 

Insurance Plant breeders' 
rights, laws &
administration 

P'oduction of 
seed 

Fundamental 
research 

*Extension '(3)Variety 
assessment 

Seed laws and 
administration 

Seed trade (1)Commcrcial
breeding 

[ (4)Disease
control 
measures 

Comme r.al-izatiop bT *(2)Certifiation 
varieties 

Canada -New Bruns'tck 

Disease-free 
introduction 

Plant 
introduction 

Fundamental 
research 

Quarantining (1)Expo rt 
promotion 

Market 
intervention 

Credit International 
representation 

(1)lnitial
multiplication 

Germplasm
maintenance 

Applied 
research 

Testing
services 

Insurance. Plant breeder's 
rights, laws& 
administration 

Production Fundamental Extension Variety Seed laws & 
of seed research assessment administration 

Seed trade Commercial
breeding Dise

control 
measgures 

Commercial- *Certification 
ization of 
varieties 

Canada - PrinceEdward Island 

(4)Disease-free
introduction 

Plant 
introduction 

Fundamental 
research 

Quarantining "(I)ExpoA
promotion 

Market 
intervention 

Credit International 
representation 

(l)Initial
multiplication 

Germplasm
maintenance 

Applied
research 

*Testing
services 

Insurance Plant breeders' 
e-rights, !aws & 
qlministration 

Production Fundamental 'Extensioi 'Variety Sed laws & 
of seed research assessment administration 
Seed trade Commercial

breeding 
*(4)Disease
control 
measures 

Commercial- Certification 
ization of 
varieties 

UnUed Kingdom 

(4)Disease-free
introduction 

Plant 
introduction 

Fundamental 
research 

Quarantining 'Export
promotion 

*Market 
intervention 

Credit International 
representation 

(1)Initial 
muhi,;.ation 

Germplasm 
maintenance 

Applied 
research 

*Testing 
services 

insurance Plant breeders' 
rights,.!.aws & 
adminstrtion 

Production 
of se,-d 

Fund-imental 
- search 

'Extension *Variety 
assessment 

Seed laws & 
administration 

S.ed trade (5)Commercia,
breeding 

Disease
control 
measures 

() C mrcial. *Certification 

Lvarieties -

Activities above solid line areconducted by public sector, those belowby private sector.
 
Some industry funding either
through compulsory levies o:charges for services
 

I Some public participation

2 Subject to pub)lic supervision of standards 

(3) Inilia: :ythevaluations are organized and administered privatt. industry

4 Some private participation
(5) One important putlicly.funded breeding station and State variety-development agency privatized in1987 
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resources. However, the Dutch government has 
only taken this stance because it is recognized 
that the Dutch seed potato sector is very well 
placed to compete internationally. If, for 
example, a major disease problem should 
emerge (such as bacterial ring rot) then the full 
resources of the State would be brought to bear 
to resolve the proble,. The relatively low level 
of cost recovery of the certification service is an 
anomaly. This funding was increased at a timewhen the Dutch seed sector was thought to be at 

a disadvantageEuropean when compared with itscompetitors. The extent of cost
Euro ean omp eten of osttitos. he 

recovery iu other countries has increased, but nosimil!r move has occurred in The Netherlands 
alough thoveallocudin oThe Neter salthough the overall funding of the service has 

ennstain. "production
The situation "ACanada is very different, 

The PEI and New Brunswick industries repre-sent important features of a disadvantaged 
regtioa nm. Aeatreslregional economy. of a gisavanadAs a result, "hey are given a 
substantial element of aid. This assistance has 
enabled the federal and provincial governmentsto take a number of initiatives to ir.prove the 
sed ptatonumberofindustiativnd tipromassumption
seed potato industries and their performance.
In particular there has been the introduc'ion of 
publicly-funded Elite seed farms and laborato-
ries for producing disease-free material. These 
innovations have helped consolidate the position 
of the State as the essential backbone of the 
industry. This also applies in PEI where greaterdirect industry participation is apparent, and 

where the PMB has played a major role inorganizing the sector. 
In Scotland, state support has been impor-
tantctlad stuato suppt haneng ui 

tant but the situation 's changing quitedramatically as public expenditure is restricted. 
Thus, there has been a substantial change in theorietaton f rseach,goernentsuport o 
orientation of government support to research,difference in theextension and training. Much more is being 
asked of the industry: it is being asked to itself 
organize and implement "activities for the 
common good." This situation has changedquite dramatically and the greater participation 

of private industry in breeding, quality control, 
and market regulation is indicative or this. A 
major challenge for the industry is to find 'he 
funding to continue these activities as thegovernment withdraws its support. Compared 

with their Dutch counterparts, those in the 
British agricultural sector have been tsed to 
having more of these activities provided from 
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the government and the transition will be 
painfu,. 

How Much Seed Should be 
Produced',' 

In formalized seed programs in less developed 
In r ie t de ed produce is a 
countres, the issue of how much to produce is akey question. Because the value of certified
seed is not always obvious, there is a need toactivey develop targets and to produceaeieydvlptrts nd opoue

according to those targets 
as part of an exten

acd gtoith targets a arsion package which will include ofa variety of 
incentives and inducements. The dangers ofsuch programs are well understood. Over

of high grade material can reducethe economic incentives for the production of 
llater-generation seed material and then the seed
 

multiplication system crumbles.
in developed countries moreSeed programsof theare aware 

devled Contro r o ewa the
 

dangers involved. Control over
entering the multiplication the quantitychain involves the 
of substantial responsibility for the

economic situation of the potato sector.Restriction of supplies will increase prices and 
R e xtrpti on rowe wl use oa top 

put extra pressure on growers who use potato
 

se of upe will put 
pressure on those who produce potato seed. 
The pr untseed-programrad mr tdeveloping countries has to be very market 
aware in making his decisions on the material torelease and, because of the vagaries of theees nbcueo h aaiso h 
potato market, is unlikely to escape unscathed. 

The mature formal seed potato systems of 
devlpdcutistn o oovosyodeveloped countries tend not to obviously or 
di:ectly influence the supply of material becauseof the serious implications of making mistakes. 

eve here o r exampren e Dth 
mphasis given here. For example the Dutch 

sector operates a completely free-market 
system. The anount of material multiplied eachyear is determined solely by the demand frca 
the inaustry. There is also complete freedom 
for anyone to become a high-gradL grower and 
to apply for disease-free material. However, 
having applid for material, the seed grower has 
to attain all the standards set for the grade. 

These standards are onerous and the costs of 
failing to meet them are high, thus there is little 
fear of inadequate skills or expertise lowaring 
the standards. The safety valve for the Dutch is 



STOPA, which will purchase any surpluses. This 
is seen as a far more acceptable way of dealing 
with the problem than trying to ration disease-
free seed initiations, as it represents far less 
distortion of market forces. The disciplines of 
the market are reinforced by STOPA as sub-
stantial intervention purchases for any given 
variety are heavily penalized by higher STOPA 
levies in following years. 

In Scotland and in New Brunswick, Canada 
L-'re is also reluctance to interfere with the 
supplies coming onto the market although there 
has been an element of coutrol. In these 
countries there are restrictions on those who 
produce high-grade seed. In order to join the 
club, the high-grade seed growers have to meet 
certain requirements in terms of past record, as 
well as fulfill specified criteria in terms of 
facilities. Also, because central agencies have 
been concerned with the release of disease-free 
stock there is more influence over the supplies 
available. This influence is rarely specific or 
formal, but it is there, simply because of the 
pivotal position of the central disease-free 
supply. In Prince Edward Island even more 
control applies as the main grower of Elite 
stocks is the PMB. However, even though the 
IMB has control, there has been little evidence 
from this study that the PMB has made any 
substantial errors in its release poliLy for 
disease-fro"e stocks. The one manifestations of 
difficulty are the inevitable concern over 
creating temporary monopolies as a result of the 
system and the call for the introduction of 
regulated selling of seed all the way down the 
multiplication chain through PMB-determined 
contrad u,3nditions covenmlg prices. This would 
be anat .ema to the Dutch approach. The island 
status of the PEI indistry, the importarce of 
exports off the island and the fact that tht: PEI 
industry is not producing seed-quality potatoes 
just for seed use makes this a special case. 

In Scotland, an attempt to control the sup-
ply has been raade through the VT Groi ?rs IAd, 
This organization attempts to coordinate its 
decisions in relation to high grade material 
initiations of free varieties. While there could 
be reservations on account of restriction of 
competition, few objections have been made, 
probably because there is still a substantial 

Compason and Conclusions 

monopoly varieties) and because the 
organization does not formally control supplies. 
Also, there are a considerable number of 
persons further down the seed chain who benefit 
from a more ra'tional availability of seed. In the 
absence of the wholesaling structure and the 
kind of seed-industry, market support which 
exists in The Netherlands, such methods appear 
defendable as long as competition is not 
restricted. 

One key activity for the rommon good in 
this area is the availability of sound market 
information. A major problem is the availability 
of a very informal information system in relation 
to the market situation for different varieties. 
Indeed it is only very recently that the Scottish 
industry has developed a system which collates 
for each variety how much material is at each 
stage of the multiplication chain. Given the 
absence of such basic information '! is easy to 
understand why the initiation of material into 
the seed chain may not coincide with future 
market requirements. As far as free varieties 
are concerned, there seems to be a strong argu
ment for investing in a better informatioi 
structure to ensure that the market works more 
efficiently rather than introducing more mea
sures of control. 

Postscript; New Technologies and 
the Future
 

This report is being writtn at the time of 

possible, considerable change for seed potato 
production. New technologies are emerging
which reduce the period of multiplication and 
improve the health status of the resulting seedmaterial. As will be seexn in this report, micro
p ation As l e n i portanr 
impact on the countries con iered. However, 

micropropagation techniques are becoming 
more sophisticated and highly developed, with 
the promise of material prodiced by novel 
protocols appearing on the market very soon 
(see the UK section of this report). These 
promise to reduce even further the length of the 
multiplication chain as the efficiency of in 
vitro/glasshouse production increases. If these 

proportion of material which is not moving technologies are successful (and currently major 
m Vinvestments are being made), then the seedthrough VT Grower members (especially potato sector will change quite profoundly as the 
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area of seed potato production required will be 
reduced. In advance of th- commercial applica
tion of the most recent technologies it is difficult 
to be precise about the future shape of the seed 
potato sector. It is inevitable that contraction of 
the number of producers and seed area will 
occur and the institutional arrangements de
scribed in the foregoing sectors will need to 
adjust to this. 

The immediate impact is likely to fall on 
seed production at the top of the multiplication 
chain for it is here that in vitro/glasshouse 
methods are more competitive. In some re
spects the new technologies challenge some of 
the basic and most fundamntal characteristics 
of the seed industry. For the countries 
considered, adjustments will be essential if 
international competitiveness is to be main
tained and a reconsideration of the role and 
function of many aspects of its seed sector will 
be demanded. 
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Appendix 1. Statistical Appendix 

Tal';e 1. Production of potatoes ('000 tons) 	 Table 2. Area of potatoes ('000 ha) 

Ycar GB Netherlands Canada 	 Year GB Netherlands Canada 

1955 5,609 3,907 NA 1964 298.0 124.0 112.2 
1956 6,766 3,216 NA 
1957 5,110 3,741 NA 1965 299.0 125.0 119.5 
1958 5,062 3,606 NA 1966 292.0 131.0 129.0 
1959 6,293 3,141 NA 1967 287.0 138.0 123.0 

1968 283.0 149.0 122.7
1960 6,558 3,974 NA 	 1969 242.0 149.0 123.5 
1961 5,728 3,552 NA 
1962 6,109 3,794 NA 1970 249.0 157.0 127.8 
1963 6,024 3,625 NA 1971 234.0 154.0 109.1 
1964 6,514 3,882 2,147 	 1972 210.0 149.0 98.5 

1973 196.0 157.0 105.1
1965 7,065 3,073 2,077 	 1974 218.0 159.0 113.8 
1966 6,104 3,934 2,480
1967 6,674 4,840 2,119 1975 210.0 151.0 104.8 
1968 6,402 5,166 2,398 1976 211.0 161.0 106.8 
1969 5,820 4,853 2,351 1977 209.0 170.0 112.0 

1978 207.0 161.0 110.51970 7,076 5,796 2,500 	 1979 200.0 166.3 112.8 
1971 7,020 5,920 2,219
1972 6,223 5,752 1,997 1980 192.0 172.7 107.2 
1973 6,534 5,950 2,162 1981 182.0 165.0 110.5 
1974 6,494 6,290 2,506 	 1982 172.0 166.0 113.4 

1983 169.0 163.5 113.0
1975 4,308 5,283 2,198 	 1984 168.0 160.7 117.6 
1976 4,458 5,060 2,347
1977 6,156 5,970 2,522 1985 165.0 168.7 122.1 
1978 6,980 6,505 2,513 1986 161.0 167.1 116.6 
1979 6,137 6,613 2,771 

Source: Statistics Canada, Reference handbook,
1980 6,707 6,539 2,480 vegetables: March, 1985. Handbook of selected 
1981 5,869 6,747 2,647 Agricultural Statistics (Canada), various. Potato 
1982 6,539 6,552 2,781 Marketing Board: Historical data. 
1983 5,525 5,796 2,556 Landbouwcijfers, various years. Produktschap voor 
1984 6,985 7.056 2,799 aardappelen, various. Statistics yearbook 

(Netherlands), various years.
1985 6,596 
1986 6,122 7,191 2,825 

Source: Statistics Canada, Reference handbook,
vegetables: March, 1985. Handbook of selected 
Aicultural Statistics (Canada), various. Potato 
Marketing Board: Historical data. 
Landbouwcijfers, various years. Produktschap voor 
aardappclen, various. Statistics yearbook 
(Netherlands), various. 
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Table 3. Yield of potatoes (t/ha) Table 4. Index of prices of potatoes in current 

terms (1965-69 annual average = 100) 

vegetables: March, 1985. Handbook of selected 

Year GBa Netherlandsb Canadac 

1964 82 83 145 
1965 83 125 131 
1966 113 103 76 
1967 85 48 94 
1968 90 79 84 

1969 129 145 115 
1970 84 64 109 
1971 88 63 93 
1972 114 156 175 
1973 111 97 269 
1974 150 96 137 
1975 615 285 259 
1976 779 307 199 
1977 253 69 163 
1978 262 104 186 

1979 348 109 161 
1980 2bz 121 369 
1981 495 184 27. 
1982 314 108 247 
1983 744 320 ' S8 

1984 290 100 287 
1985 338 80 214 

Source- Statistics Canada, Reference hanr.book, 

Agricultural Statistics (Canada), various. Potato 
Marketing Board: Historical data. 
Landbouwcijfers, ,rarious year. Produktschap voor 
aardappelen, various. Statistics earbook 
(Netherlands), various years. Eurostat: Financalstatistics, various. 

, 
a Average ex-farm price: ware potatoes.
b Growers price for table potatoes grown on day. 
c Average ex-farm prices, subsidy excluded. 

Year GB NetherandsO 

1_3 

1965 
1966 
1967 
16 
1969 

25.20 
24.20 
25.00 
24.70 
2.,.20 

26.8 
32.0 
36.8 
34.3 
32.3 

1970 
1971 
1972 
1973 
1974 

28.20 
2920 
28.00 
31.00 
32.00 

35.5 
37.5 
37.5 
36.9 
39.3 

!975 
1976 
1977 
1978 
1979 

22-30 
21.40 
28.80 
34.90 
32-50 

33.2 
29.6 
34.3 
38.6 
37.9 

1980 
1981 
1982 
1983 
1984 

35.10 
32.90 
36.50 
30.30 
37.80 

36.0 
39.1 
37.8 
33.0 
41.7 

1985 
1986 

36.90 
36.70 

42.4 
41.2 

Source: Statistics Canada, Reference handbook,
vegetables: March, 1985. Handbook of seleci.t 
Agricultural Statistics (Canada), various. Potato 
Marketing Board. Historical data. 
1.ndbouwajfers, various year. Statistics yearbook
(Netherlands), various years. 

a Yields: weighted avernge of table and starch, 
weighted by production totalt 

Canada 

19.10 

17.40 
19.20 
17.20 
19.50 
19.00 

19.60 
20.30 
20.30 
20.60 
22.00 

21.00 
21.97 
22.52 
22.74 
24.57 

23.13 
23.95 
24.3 
22.61 
23.80 

24.80 
2420 
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Table 5. Prices of potatoes in real (1975) terms Table 6. Price of potatoes In current terms (US$/ton) 

GB a Netherlandsb Canadac Year GBa Netherlandsb Canadac 
Year Pounds/t gId/ton can S/ton 1964 38.47 37.53 59.20 
1964 32.98 285.50 112.30 

1965 38.86 56.43 53.501965 32.53 402.10 99.00 1966 52.97 46.85 31.20
1966 42.38 314.00 55.60 1967 36.05 21.87 38.10
1967 31.35 143.20 65.60 1968 38.20 35.78 33.50
1968 31.83 226.30 56.60 1969 54.28 65.61 45.80
1969 42.57 384.80 74.10 

1970 35.68 29.16 44.301970 26.43 164.20 67.80 1971 37.05 33.13 37.80
1971 25.12 149.20 56.30 1972 48.25 81.17 76.90
1972 30.63 342.00 101.70 1973 53.63 58.00 117.90
1973 27.09 195.40 144.90 1974 59.48 59.76 60.00
1974 31.55 177.90 66.50 

1975 229.87 188.61 111.001975 103.90 477.50 113.30 1976 236.65 194.86 89.00
1976 112.94 473.80 81.20 1977 74.71 47.36 67.30 
1977 31.71 99.70 61.70 1978 80.2784.93 71.60

1978 30.27 144.80 64.40 1979 124.60 90.95 60.00
 
1979 35.47 145.70 51.20
 

1980 103.02 101.25 137.501980 22.65 151.30 106.40 1981 167.24 129.57 99.20

1981 38.20 215.80 69.90 1982 92.83 68.07 87.60

1982 22.34 120.20 
 57.10 1983 190.55 188.66 130.70
1983 50.59 345.20 8.50 1984 65.13 52.08 101.8C
 
1984 18.77 104.50 60.10
 

1985 73.06 40.05 72.10
1985 20.64 81.20 43.00 
Source: Statistics Canada, Reference handbook, vegetables:Source: Stttics Canada, Reference handbook, vegetables: March, 1985. Handbook of selected Agricultural Statistics

March, 1985. Handbook of selected Agricultural Statistics (Canada), various. Potato Marketing Board. Historical data.
(Canada), variom. Potato Marketing Board. Historical data. Landbouwdjfers. various years. Produktachap voor aardappelen,
Landbouwcijfem.various years. Statistics yearbook (Netherlands), various, Statistics yearbook (Netherlands), various years.
various years. Eurosta: Financial statistics, various. Eureat: Financial statistics, various. 

Note: See Table 4. Note. Se. Table 4. 

Table 7. Canadian seed potato export destinations (tons) 

Year" USA America b EECc Others Total 

1963 33,370 55,942 11,472 266 101,050
1964 56,089 51,975 12,557 177 120,798 

1965 35,389 40,318 14,4i4 363 90,484
1966 56,792 62,169 15,172 553 134,686
1967 23,734 50,861 11,526 413 86,534
1968 45,734 62,995 14,629 117 123,475
1969 31,678 92,735 17,9329 9 142,354 

1970 24,441 67,1C9 11,240 52 102,922
1971 16,335 55,133 9,590 3 81,061
1972 13,808 77,735 14,282 15 105,840
1973 33,460 36,997 19,039 1 89,497
1974 20,462 42,773 12,532 3,687 79,413 

1975 18,569 74,068 14,616 4,843 112,W6
1976 10,765 53,730 25,254 25,458 115,208
1977 27,003 41,643 9,965 23,249 101,860
1978 24,186 52,577 13,424 3,901 94,088
1979 23,963 77,872 17,751 3,034 122,620 

1980 61,813 72,931 14,344 5,958 155,047
1981 54,380 55,708 23,542 50 133,680
1982 28,113 51,343 16,108 4,034 99,598
1983 25 788 51,654 23,911 11,995 113,347
1984 43,699 45,017 22,483 12,328 123,526 

1985 34,952 42,610 13,791 2,523 93,876 

Source; Statistics Canada. Statistical data on Canadian certification. 

a, Calendar years 1963/77, crop years after 1977.
 
b Excluding USA.
 
c EEC (12) except 1974/77 inc., when EEC (10) Spain and Portugal included in Others 74/77.
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Table 8. UK seed potato exnort destinations (tons) 

Year Portugai Spain" Algeria Egypt Cyprus Morocco Others Total 

1974 25,458 14,858 1,621 7,309 3,447 2,200 27,125 82,018
19"15 24,279 4,411 23,782 5,624 4,890 1,781 22,457 103,224
1976 23,002 18,592 7,074 6,050 5,240 0 6,535 66,493
1977 24,020 13,277 2,050 10,994 8,625 600 14,170 73,736
1978 16,871 14,343 9,199 17,284 2,390 4,297 21,751 86,135
1979 13,821 21,122 20,828 17,491 7,128 2,497 25,104 107,991
1980 33,924 17,560 36,024 12,804 12,426 7,030 14,765 134,5331981 27,105 17,409 35,859 9,137 5,593 4,458 14,818 114,379
1982 38,231 16,961 21,190 9,165 4,900 7,618 15,634 113,699
1983 17,733 18,388 21,006 8,368 3,710 9,066 13,812 92,0831984 45,109 18,621 20,152 10,785 4,054 7,584 20,344 126,6491985 29,748 16,820 36,676 5,30 1,546 12,874 12,004 114,798 

Source: Eurostat CCr-Nimxe, various. 

a Including Canary Islands. 

Table 9. Dutch seed potato export destinationsa 
('000 tons) Table 10. Seed potato area (ha)a 

Year Total Asia Africa Americab EEC Rest/Eur
 
-Year Netherlands GB
1960 223 5 30 3 165 20
 

1961 254 6 36 3 183 
 26 1971 20,297 23,8001962 262 6 40 4 
1963 

185 27 1972 19,559 22,300268 7 41 6 192 22 1973 18,539 20,6001964 258 8 32 7 184 27 1974 20,419 18,5001965 264 8 33 6 186 31 1975 21,470 18,20 
8 200 321966 283 9 34 

1967 289 12 33 8 200 36 1976 25,640 17,1001968 283 11 32 8 198 34 1977 27,279 19,4001969 286 14 32 9 198 33
1970 286 14 38 10 193 31 1978 30,810 23,100

1979 31,819 24,3001971 299 17 40 12 198 32 1980 32,622 23,600
1972 310 18 45 18 194 
 35

1973 330 21 
 48 21 206 34

1974 325 21 47 26 196 35 1981 31,007 22,200

1975 345 23 49 25 211 37 1982 29,982 22,100
1983 31,643 22,20

1976 345 20 50 26 209 40 1984 31,451 21,700

1977 382 24 55 29 230 44 
1978 404 30 69 33 228 44 1985 33,680 20,400
1979 427 36 70 36 234 51
1980 441 38 78 37 230 58 1986 34,274 18,200 
1981 449 46 79 
 30 232 62

1982 441 47 90 24 230 50 Source: Produkschap yearbook, various.
1983 476 50 110 22 241 53 Beschrijvende voor landbouwgewassen,various.
1984 476 54 106 20 262 34 NAK Jaarverslag, various. PMB, DAFS, MAFF.
1985 541 61 159 15 273 33 

a No data on Canada available. 

Source: Jaarverslag, Produktschap voor 
aardappelen, various. 

a Three rear moving averages. 
b Including USA. 
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Appendix 1. StatisticalAppendix 

Table 11. Dutch seed potato production disposal Table 12. Dutch seed potato yield (t/ha)
('0W tons) 

O.schrijvende voor landbouwgewassen, various. 

Year 
Domestic 

sales 
Own 
use Exports 

Inter-
vention Residual 

1968
1969 
1970 

27
27 
29 

1977
1978 
1979 

22
29 
27 

1973 
1974 
1975 

142 
148 
154 

58 
62 
66 

306 
352 
300 

8 
2 
0 

37 
61 
19 

19711972 
1973 
1974 

3031 
30 
31 

19801981 
1982 
1983 

2830 
31 
23 

1976 
1977 
1978 
1979 
1980 
1981 

188 
153 
208 
1% 
204 
212 

50 
60 
50 
50 
50 
50 

380 
346 
422 
425 
437 
452 

0 
0 

23 
64 
39 
16 

16 
27 

143 
93 

170 
150 

1975 25 1984 
1976 26 1985 

Sro;rce: Produkschap yearbook,
-e.schrijvende voor landbouwgewassen,

NAK Jaaverslag, various. 

33 
34 

various. 
various. 

1982 
1983 
1984 

202 
177 
215 

50 
50 
50 

473 
394 
567 

29 
1 

44 

134 
85 

126 

Source: Frodukschap yearbook, various. 

NAK Jaarverslag, various 

Table .1. Dutch seed potato area, by class (ha) 

Year S SE E A B C 
1977 232 560 4,918 14,535 5,022 1,573
1978 382 521 11,686 14,251 2,574 1,2771979 NA NA NA NANA NA1980 766 1,461 12,441 15,864 1,274 7531981 761 1,184 10,633 16,337 1,381 6661982 951 1,489 10,998 14,948 1,067 5381983 659 698 8,741 18,959 1,948 6121984 953 981 10,156 17,580 1,191 403 

Source: Produkschap yearbook, various. Beschrijvende voor landbouwgewassen, various. NAK 
Jaaverslag, various. 

Table 14. Dutch seed potato area, by variety (ha) 

Year Jacrla Ostara Bintje Spunta Desiree Others 
1970 461 327 6,771 93 666 266 
1971 731 452 6,468 153 741 4011972 623 450 6,771 272 780 2331973 734 431 6,327 462 821 4901974 1,006 568 6,865 774 840 3051975 1,064 701 7,137 978 1,124 367 
1976 1,189 829 8,844 1,062 1,272 6401977 1,372 1,122 8,502 1,436 1,525 4831978 1,382 1,165 9,595 1,806 1,967 7501979 1,441 1,072 10,544 1,849 2,068 5231980 1,491 1,013 10,185 2,164 2,219 709 
1981 1,506 998 8,883 2,477 2,128 5471982 1,529 1,022 8,283 2,531 2,120 5591983 1,574 1,182 8,844 2,726 2,294 1,0921984 1,480 1,189 8,121 2,681 2,362 1,0511985 1,686 1,172 2,9298,389 2,255 1,039 
1986 1,859 1,152 7,651 3,084 2,367 1,163 

Source: Produkschap yearbook, various. Beschrijvende voor landbougewassen, various. NAK Jaarverslag,
various. 
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Table 15. Canadian seed potato production, by class ('000 tons) 

Year El Eli EIII Foundation Certified Total 

1903 
1964 
1965 

208 
203 
236 

212 
231 
224 

420 
434 
460 

1966 
1967 
1968 
1969 
1970 

14 
23 

313 
318 
322 
333 
372 

303 
326 
324 
251 
233 

616 
644 
646 
598 
628 

1971 
1972 
1973 
1974 
1975 

1 
1 
1 
1 
1 

4 
4 
4 
4 
4 

24 
24 
25 
31 
27 

208 
202 
181 
197 
186 

358 
271 
247 
302 
265 

595 
502 
458 
535 
483 

1976 
1977 
1978 
1979 
1980 

1 
2 
1 
2 
2 

4 
4 
8 

12 
11 

28 
36 
32 
31 
33 

176 
230 
273 
344 
337 

289 
347 
316 
360 
309 

498 
619 
630 
749 
692 

1981 
1982 
1983 
1984 
1985 

2 
2 
2 
1 

NA 

13 
13 
8 
8 

NA 

29 
31 
45 
44 

NA 

331 
391 
337 
328 
NA 

343 
312 
297 
281 
NA 

718 
749 
6R9 
662 
680 

Source: Statistical data on Canadian certification. 

Table 1 Canadan seed potato area, by variety (ha)a 

Year Kennebec 
Red 

Pontiac Burbank Sebago Shepody Superior 

1963 
1964 
1965 

5,681 
5,919 
6,066 

1,154 
901 

1,102 

2,275 
2,435 
3,301 

8,665 
6,960 
7,617 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

7,583 
10,332 
10,542 
10,832 
10,944 

9,417 
8,218 
8,495 

10,074 
10,414 

822 
1,059 

810 
654 
758 

1,172 
984 
911 

1,022 
1,088 

3,837 
3,888 
3,706 
3,642 
4,569 

4,76C 
3,832 
3,534 
3,484 
4,263 

10,816 
10,747 
10,388 
9,365 
9,255 

8,232 
6,468 
5,00 
6,361 
5,073 

108 
66 
34 

61 
132 
158 
299 
398 

1976 
1977 
1978 
1979 
1980 

10,437 
12,299 
12,097 
12,095 
10,610 

1,187 
1,718 
1,675 
1,618 

NA 

2,428 
5,218 
7,148 
8,350 

NA 

4,625 
4,337 
5,056 
5,623 

NA NA 

612 
1,083 
1,821 
2,292 

NA 

1981 
1982 
1983 
1984 
1985 

10,485 
10,652 
9,648 
9,468 
7,506 

NA 
1,574 
1,687 
1,991 
1,739 

NA 
11,869 
11,399 
12,369 
12,913 

NA 
3,401 
2,874 
3,201 
2,143 

NA 
394 
872 

1,175 
2,143 

NA 
3,640 
3,478 
3,998 
4,180 

Source: Statistical data on certification. 

Note: a Leading six varieties only. 
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Appendix L StatisticalAppend;. 

Taibll. Great Britain percent of seed potato area certified, by variety 

King Maris Pentland Pentland 
Year Estima Wilja Desiree Edward Piper Squire Record Dell 

1976 1 10 15 10 1 9 4
1977 2 11 12 10 2 9 3
1978 1 14 9 13 4 10 4
1979 2 2 21 8 16 6 9 5
1980 3 6 17 10 16 6 9 5 

1981 1 5 25 8 13 7 10 5
1982 1 7 20 7 16 7 10 5 
1F,83 3 8 22 4 15 7 10 5 
1984 4 8 22 3 15 7 11 5 

1985 4 7 25 2 12 7 12 4 
1986 6 5 26 1 11 8 13 6 

Source: PMB, DAFS, MAFF. 

Table 18. The relative Importance of some key variable costs 

Netherlands Canada Scotland 

Monopoly 
variety 

Free 
variety 

Table 
potato 

Seed and 
table 

Seed 
potato 

Hfl % Hfl % Hfl % Can$ % £ % 

Seed 
Fertilizers 
Sprays 
Insurance 
Levies 

2,033 
580 

2,050 
47 

2,080 

30 
9 

30 
1 

31 

1,840 
573 

2,038 
45 

1,240 

32 
10 
36 
1 

22 

1,155 
799 

1,125 
28 
10 

37 
26 
36 

1 
0 

246 
285 
467 
61 
16 

23 
27 
43 

6 
1 

640 
130 
360 

0 
145 

50 
10 
28 
0 

11 
Total 6,790 100 5,736 100 3,117 100 1,075 100 !,275 100 

Source: J.W. Anderson, Budget aid for potatoes, personel communication. Kwantitatieve Akkert)ouw

Informatie 1986/7. McGiffen (1987).
 

Note: The Scottish figure for sprays involves an element of subcontract.
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Appendix 2. Estimated Domestic Seed 
Requirement and Certified 
Seed Use
 

Colleges Tech:-ical Note 109. Canadian Farm Product Marketing Council. McGrffin, Overview of costs and 
returns in Canadian potato production 1985. 

Domestic production 
Domestic seed area ('000 ha) 

Gross yield of potatoes (t/ha) 

Net yield of potatoes (t/ha) 

Net yield of seed (t/ha) 

Estd. cert. seed production ('000t) 

Estd. cert. production for seed use ('000t) 
Storage losses (10%) 

Seed from imports ('000t) 
Less intervention sales ('000t) 
Less exports ('000t) 

Total cert. seed available on 
domestic farms ('000t) 

Total area planted ('000 ..1) 

Average seed rate (t/ha) 

Total seed requirements ('000t) 

Estimat,;d % planted with certified seed 

Source: Produktschap voor Aardappellen Annual Report. 

GB Canada Netherlands 
1985 1985 1984
 

20.5 35.3 31.5 
40
 
38 25 33
 
22 10.9 31
 

779 871 1,038
 

451 385 975
 
(45) 	 (38) (97)
 

24 10 0
 
(44) 

(65) 124 (567) 

365 233 266
 

179 122 109
 

3.1 2.1 2.6
 

555 257 282
 

66% 91% 94%
 

Potato Marketing Board. Scottish Agricultural
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Appendix 3. Overview of the Potato 
Industries of New 
Brunswick and Prfiace 
Edward Island 

New Brunswick Potato Industry Overview 

Importanceof Potatoes 

In New Brunswick potatoes represcnt roughly one quarter of all farm cash receipts and account for 
average annual sales of some $40m Canadian at the farm gate. 

Production,Yields, andArea 

The province produces just over half a million tons per annum which represents roughly 20% of thetotal Canadian crop. Yields have varied considerably in recent years from between 24 to 31 t/ha. The area has stabilized in recent years at roughly 22,000 ha. There are just under 600 producers growingthe crop with the average area of potatoes per farm at roughly 30 ha. This has increased since the mid 
1970's from about 24 ha. 

The StructureofProductionandLocation 

Potato farmers are reputedy younger than other farmers in New Brunswick and have a much greater
dependance on their farm for income. There is a heavy reliance on returns from the potato crop fortheir total income. Potato production is concentrated in the upper St. John River valley since the 
1940's and this pattern has not changed in recent years. 

Utilization 

In recent years 10% of the total crop was utilized as seed, 16% went to table stock markets, and 50% toprocessing. The remaining 24% has been classified as and was eitherwastage fed to livestock ordumped. In recent years the traditional pattern of markets for New Brunswick has changed withprocessing demand levelling off and a reduction in sales of table stock to other Canadian provinces as a
result of increased production in those areas. Off-shore export sales are stagnant, but the UnitedStates is no,," well established as being the most important destination of table-stock potatoes fromNew Brunswick, taking 55% of all table stock moved. This is in sharp contrast to the pattern in themiddle of the 1970's when only very small quantities moved to the United States. 

449 
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Seed Markets 

The majority of seed potatoes are utilized in the province (42%) with the other major market being 
other Canadian provinces (22%), off-shore markets (16%), and the United States (20%). Total seed 
sales are estimated to have reduced slightly due to reductions in off-shore export markets. In recent 
years the United States market has become relatively more important and the off-shore market less 
important. Seed sales to the United States represeat between 40% and 60% 'f totai seed exports. 

MarketingChannels 

Most of the shippers are also producers and they sell largely to brokers for sales in the United States. 
All shippers are licensed by the NBPA. Only a relatively small group of shippers are involved in 
exporting, and seed for export is often grown under contract by the exporters themselves. 

Prices 

Potato prices are freely negotiated although for sales to the processing industry the NBPA negotiates 
on behalf of farmers. In the seed market there is very strong competition between New Brunswick and 
PEI. There is very little premium for seed putatoes over table stock. 

Quality 

The growth of the processing industry has brought about a reorientation of production towards the 
processing industry and the processors have put a major effort into obtaining appropriate processing 
quality. This has had an influence on the varieties grown. There is a general concern over the quality 
of the prepacked product and this is becoming particularly important as washing is increasing. Roughly 
half of the table potatoes sold from New Brunswick are washed. 

Resourcesand Technology 

General levels of fertility in the soils used for potato production are high, although there has been 
some concern over a depletion of soil resources in areas of high intensity potato production. Planting 
and harvesting is highly mechanized with virtually all seed being cut, and most harvesting done by 
mechanical harvesters. The sector has adequate storage facilities although much of the storage is quite 
old and does not include adequate ventilation. A big investment in storage is required to meet the 
challenge of obtaining higher quality for the market. Novel propagation methods are now used, 
routinely as the source of disease-free material for initial seed multiplications. 

Transport 

Almost all the transport of potatoes is done by road and this has led to a sharp decrease in losses. The 
cost of transport to the major markets is significant, and there is concern within the province that New 
Brunswick potatoes are at a substantial disadvantage when compared to PEI potatoes because of the 
different subsidies available for transport. St. John has facilities for storing and inspecting exported 
potatoes but this is some considerable distance from the main production areas. 
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Organization 

The Department for Agriculture and the NBPA carry out a number of central supporting functions for 
the potato industry. The latter agency is funded by levy and is involved in promotion, licensing, and 
negotiation with processors as well as administiing certain federal schemes. Its role is far more 
limited than the equivalent body in PEI. 

Promotion 

The NBPA, with the cooperation of the Department, potato shippers, and seed growers, is involved in 
promotion in seed and table markets. All export promotion of seed-potatoes is undertaken through
Potatoes Canada, the Canadian seed-potato export agency. This is a joint venture of Agriculture
Canada, the Department for External Affairs, and the governments of PEI and New Brunswick 
together with organizations representing PEI and New Brunswick growers and seed e.porters. There 
have been substantial difficuldes in maintaining cooperation for this export effort. 

Market Situation 

Although the medium-to-long-term market prospects are only fair, there are opportunities for New 
Brunswick potatoes. Within New Brunswick it is estimated that one third of the tot'l table-stock 
market is supplied by non-New Brunswick suppliers. Better storage and earlier harvests could reduce 
the requirement for late and early-season imports. In other Canadian markets, New Brunswick relies 
for its opportunities on maintaining quality and on a reputation for meeting the requirements ef the 
market. In the seed market, there are opportunities as long as the province can maintain a reputation
in other provinces for a higher health standard. There are great efforts within Ontario and Quebec to
increase the level of local seed production which will make market development for New Brunswick 
potatoes that little bit harder. The United States offers substantial oprrtunities for the development
of both seed sales and table stock markets, and exports to the United States have increased in recent 
years. There is a very large market on the eastern seaboard for table stock and the health status of 
Canadian seed potatoes should continue to offer prospects in the United States seed market. These 
opportunities depend to a large extent on the maintenance of good trade relations between the United 
States and Canada. The problems of maintaining New Brunswick's positiou in the domestic and 
international seed market has prompted the close examination of how improvements in product quality
and marketing can be achieved. 

Overview of the PEI industry 

Import-:nceofPotatoes 

On average, potatoes represent 35% of total farm receipts over the last 10 years and account for 
average annual farm-gate sales of almost $ 60m Canadian. PEI produces, on average, one quarter of 
the total Canadian potato production and accounts for roughly 65% of total seed production (although
only 36% of sales), 30% of table stock exports, and 55% of seed exports. 
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Production, Yields, and Area 

Potato production varies cowsiderably although in recent years it has averaged around 800,000 tons. 
Tht area averages roughly 28,000 ha and this has increased consistently since the mid-1960's. Yields in 
recent years average at about 28.5 t/ha, the highest in Canada. 

The Structure of ProductionandLocation 

There are approximately 650 potato farms registered in PEI with roughly 1,000 growers producing on 
average 45 ha per grower. There are some producers growing potatoes on a very large area. While 
potatoes are grown throughout the province, in recent years there has been greater concentration in 
central Prince county which now accounts for 60% of the total area. 

Utilization 

While year-to-year variations can be large, data over the last seven years suggests that, on average, 43% 
of the potatoes produced in PEI are shipped out of the province as table stock, 21% as sed with 14% 
being used locally for processing, seed, or table use. Culls and wastage account for some 22% of the 
total crop. Of the total table potato shipped, roughly 75% go to other Canadian markets and 25% are 
exported. The United States accounts for 60% of table exports. 

Seed Markets 

The majority of potatoes sold as seed are utilized in PEI (41%), with 13% sold to other Canadian 
provinces and 46% :.Aported. More than 80% of the exports are to off-shore markets of which the 
most important are Venezuela, Uruguay, Portugal, and Spain. In recent years there has been a 
tendency for exports to be relatively less important compared with sales to the Canadian market. 

MarketingChannels 

In the domestic market there are 100 licensed dealers on the Island who sell to brokers or dealers in 
the main consumption area. There are only a very small number of dealers who are licensed Ps 
exporters (7). These exporters are licensed, by Agriculture Canada and by the Potato Marketing 
Board. 

Prices 

There is industry negotiation of contract prices for sales to processing through the Potato Marketing
Board. The Potato Marketing Board provides a market information service for the industry and 
maintains, at certain periods, minimum prices at which potatoes can be sold off the Island. Sanctions 
are imposed on farmers who do not abide by this discipline. As in New Brunswick there is very little 
premium for seed potatoes over table stock when sold on the domestic market. 
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Quality 

Almost three-quarters of the potatoes are inspected to seed standard and together with the various 
additional measures to combat diseases, quality tends to be high. However, the level of wastage and 
culls can be very high suggesting that there is much room for improvement. 

Resources and Technology 

The PEI potato industry is quite highly mechanized with the bulk of seed being cut mechanically. Soils 
are generally good and highly fertile, although there is a traditional concern over soil compaction with 
resulting losses of productivity. In recent years greater attention has been devoted to improving quality
and various technical innovations have been used to reduce bruising, etc. Storage capacity is adequate
but there is still a need for better facilities for insulation, ventilation and humidity control. On packing
lines, washing and count-carton packing capabilities are increasing. 

Transport 

All off-shore exports are shipped by boat with the rest shipped by road using roll-on/roll-off ferries 
although there is still some movement by rail. The two deep water ports available on the Island are 
only open for nine months of the year. Transport to and from the Island are kept open by icebreaker 
ferries. 

Organization 

The most important orgz-.zation concerned with the seed potato industry is the PEI Potato Marketing
Board. This is funded by ievies, licenses, and seed sales and undertakes a wide range of functions for 
the common good of the industry. This organization also administers the Elite seed farm. The 
position of the Potato Marketing Board has been questioned in recent years and its future is currently
under review because of lack of support during a recent plebiscite. The Potato Marketing Board is 
supported by both provincial and federal governments in a number of activities especially in relation to 
research extension and disease control. 

Promotion 

The Potato Marketing Board has principal rezp';nsibility for potato promotion although certain 
activities are undertaken by the Department of Agriculture. in export markets the PEi industry 
contributes toward the activities of Potatoes Canada. 

Market Situation 

The PEI potato industry has identified the export market for seed as offering the greatest potential for 
expansion. It is felt that the Islands production is internationally competitive but that it lacks an 
app'opriate range of varieties, seed sizes, and the commercial channels for promoting PEI seed. The 
introduction 'of plant breeders' rights is eageily awaited. In addition, there is anticipated to be 
substantial potential for developing sales of seed to the United States market, particularly if the yellow
fleshed market can be developed using imported genotypes. There is still considered to be substantial 
potential for the development of processed products and for developing sound relationships with 
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processors in this respect. Sales into the table-stock market are not considered to offer a very bright
future although there may be opportunities for developing speciality lines. PEI potatoes are 
traditionally sold at a premium on the Canadian market and their characteristic appearance is a result 
of being grown in very red soils has assisted this. Future prospects in the table stock market depend on 
maintaining the reputation which PEI has for quality. 
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Appendix 4. Dutch Seed Potato Sector 
Organizations 

COA 	 Ot'ganizetionfor the devel pment of new potatovarietiesandthe promotion
ofplant breedingin The Netherlands. 

The COA was established in the 1930's with the responsibility of promoting the production of new 
varieties in The Netherlands. The aim was to act as an extension service to improve the performanre
of potato breeders. Originally it worked closely with the IVP and since the establishment of SVP it has 
worked closely with that organization. In addition it organizes pre-selection trials as a basis for
identifying which of the new varieties identified by private breeders might be submitted to official trials. 
It is funded by levy on breeders but some of its costs have been met by official government
organizations. Funds are also allocated by the NAK and by the Landbouwschap. 

DLO 	 DirectorateforAgriculturalResearch,Ministry ofAgricultureandFisheries 

The DLO is responsible for overall management of agricultural research carried out in all 34 research 
institutes under the Ministry of Agriculture and Fisheries. As the principal source of finance for these 
institutes, a large part of its work is concerned with budgeting and controlling the finances of 
agricultural research carried out within these institutes. 

]P0 	 Institutefor Research on PlantProtection 

The IPO is concerned with many aspects of plant protection. It is involved in !ong-term research on 
the diseases and pests in agricultural and horticultural crops. It is also concerned with the development
and improvement of methods for diagnosis of diseases on behalf of the inspection services. In addition,
it distrfoutes materials to private breeders and publicly-funded breeding institutes for use in disease 
tests in their selection work. 

[VP 	 Departmentof PlantBreeding AgriculturalUniversity 

The IVP is a department of the Agricultural University and undertakes the teaching of plant breeding
to undergraduates and graduates at the University. In addition, it is involved in research on various 
aspects of plant breeding. 

ITAL 	 Research Institute ITAL 

ITAL is an irstitute which has concerned itself with research on a number of fundamental and applied
research areas and, in particular, it is developing new methods and techniques for plant breeding using 
genetic engineering techniques. 
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IVT 	 Institutefor HorticulturalPlantBreeding 

The 1IW is the principal institute concerned with the breeding of horticultural crops in The 
Netherlands. 

LH 	 AgriculturalUniversity, Wageningen 

The Agricultural University is the principal institution concerned with tertiary education in The 
Netherlands. 

NAA 	 Dutch PotatoAssociation 

The NAA is a forum for considering some of the wider scientific and economic issues affecting the 
potato sector. Its membership includes all the important organizations and individuals with an interest 
in the sector. 

NAK 	 Inspection Servicefor Seeds andSeed Potatoes 

The NAK works under the supervision of the Ministry of Agriculture and Fisheries, although it is an 
interprofessional organization representative of breeders, growers and users of seeds and seed pota
toes, and merchants. It comprises four separate regional services and headquarters at Ede. The main 
object of the NAK is to establish standards and requirements and to exercise supervision and control 
over the firms which grow and deal in s ds and seed potatoes. The NAK is the official inspection 
service for seed products. 

NIVAP 	 Organizationfor thepromotionofDutchpotatoesandpotatoproducts- seed 
potatoes 

NIVAP is an organization which has the function of promoting Dutch arable products. It is divided 
into two separate sections, NIVAC which deals with ware potatoes and potato products and NIVAP 
which is concerned with seed potatoes. NIVAP is funded from the levy collected by the 
Landbouwschapand by the Seed Potato Wholesalers. Its function is to promote Dutch seed potatoes 
in export markets. Its usual strategy is to concentrate its work on those markets which are not very well 
developed in order to provide a starting point for the work of the private exporter. 

NKB Voluntary representativeorganizationforprivatebreeders 

The NKB is the representative organization for plant breeders in The Netherlands. It is a "free" 
organization without any statutory responsibilities. It is split into various sub-sections which cover the 
interests of the breeding of different commodities. A separate section considers the interests of potato 
breeders. 

NRLO 	 National CouncilforAgriculturalResearch 

The NRLO is an organization concerned with the coordination of tha whole of Dutch agricultural
research. It is a very important organization in terms of identifying research priorities within the aegis 
of publicly financed agricultural research. Its role is principally that of advising the Government on the 
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planning and coordination of the agricultural research sector of Dutch agiculture and, as a part of that 
role, it is involved in the study of agricultural research and agricultural research organizational 
problems and documentation of research activities. 

PAGV Researchstationfor arablefarmingandfieldproductionof vegetables 

The PAGV is the principal research station for work on arable crops and outdoor vegetables. Its work 
is concerned with some of the basic problems concerning the production of arable crops and it seeks to 
provide field experience for the implementation of the findings of more fundamental research. 

PD PlantProtectionService of the Ministry ofAgricultureandFisheries 

The PD is the official plant-protection service of the Ministry of Agriculture and Fisheries. It is largely
concerned with the distribution and control of plant diseases and pests and with phytosanitary 
inspection of seed crops. 

RIVRO Government institutefor researchon varietiesof cultivatedplants 

RIVRO is the official Government institute for the testing of agricultural and horticultural varieties. 
Tests for valuing cultivation and use and for distinctness, uniformity, and stability are conducted by
RIVRO for plant breeders' rights registration, national listing and farm extension work. 

RVK Bowd of PlantBreeders' Rights 

The RVK is the Board with the responsibility for handling all matters connected with the granting of
 
plant breeders' rights in The Netherlands.
 

SVP FoundationforAgriculturalPlantBreeding 

The SVP is the principal organization concerned with agricultural plant breeding in I he Netherlands. 
It is concerned with the breeding of basic material which is put at the disposal of private breeders for 
their use. It also has a role in advising breeders. The Board of the SVP includes representatives of the 
Dutch breedcrs' union, the Industry Board for Agriculture, and the Agricultural University and the 
Ministry of Agriculture and Fisheries. 

PCC Seed PotatoCommittee 

The PCC is funded by levies collected from seed-potato farmers and the seed-potato trade through
their respective Bediffsc'4ap. The funds are used to finance STOPA and NIVAP. 

PVA Commodity BoardforPotatoes 

The Produktschap is the central body concerned with the table-, processed-, and starch-potato sector. 
It is funded by a levy on all table, prcessed, and starch potztoes and carries out statistical, market 
information, and representative services for the industry. It includes representation from workers and 
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employers of potato producers, merchants, processors, and retailers. It also uses some of its funds to 
promote NIVAC. 

STOPA Seed PotatoInterventionAgency 

STOPA is funded by PCC and is a fund which is used to offer a market of last resort for seed potato
producers and merchants. It is totally ftmded by the industry through the levies to the PCC. 
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Jbased on answers to the Economic Commission 

r Europe questionnaire) 

Canada Netklana Jnied Kingdom Northern Ireland 

GENERAL INFORMATION CONCERNING CLASSIFICATION
Method of selection: cional eonal donal clonal clonal

rouing roguing roguing roguing 

System of classificatiom
classes used for Basic Seed Foundation S, SE, E Vrsc, SE, E VrSc, SE, E VTSC, SE, E

(bae) AA AA Aclasses used foi Certified Seed cestfieds A, B, C cc 

Features considered for classification: 
Globoder rostochiensis 

soil analysis of field to be cropped Not present In applied yet yes yes 
Canada exceosize of sample in quaranine 200a/0M3 ha 500 .l 500g 500 ml/2 ha- tolerance (number of cysts) areu of New- ni nil il nil- examination ot roots at the IouLdlanct and

time of field inspection V&. er not applied on suspicion Yes- tolerance (number of cysts) hila- nil nil nil 
Globoder pallida

soil analysis of field to be cropped ee above applied yes yes yes*size of sample 250 cm/0.3 ho 5W i 500 g 500 ml/2 ha- iMerance (number of cysts) nil nil nil nil 
- examnrnation of roots at the
 

time of field inspection 
 not applied on susp~ion yes- toleranc- (number of cysts) nil nil nil
 
Premature haulms destruction


basic seed obtigtoy obllgstofy obligatory (or obligatory for obligatory 
VTSCand SE VTSCandSE 
early vareties. 
Requirement for 
E and AA crops 
outside protect
ed regions de
pendent on 
virus levels. 

-certified seed obliggoty obllay recommended 
Examination of state of health of tuber
 
samples before despatch (vius Lests in
 
laboratory, growing on tests in the
 
greenhouse or field)


basic seed by smple all lots not done not rqured no 
. certified seed by smple all lots not doneInspection of tubersat despatch before
 

closing packaging (presentation.
 
sizing. diseasesetc)


basic seeC' all ots all os ailots not requid- certified seed no
all ll otsall Wmany a 

Growing-oa check of the progeny possble

(trial fiel!)

-basicseed by sample not done no no no . certified seed by sample by sample not done 

Requirements concerning isolation and rotation: 
Isolation requirements: distance 
between seed and other potato crops•basic seed 60m no applied 50mb separa e rnms 50mor de

pending on 
state of 

.cetified seed health60 m not applied 50 m 
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Canada Nethefstam EIlam Unled Khndof Northern Ireland 
Field inspection: 

Applied yes yes y" yes yes 
Minimun number of official 

inspections 
basic seed 3 3 2 2 2-4 

(AA.,1) 
certified seed 2 A-3:B-2,C-2 1 

DISEASES AND FAULTS CONSIDERED FOR CERTIFICA1TION 
Field inspection

Virus disease (tolerance): severe virus, 
including lea roll, virus Y or heavy
mosaic 

basic seed 0.1% 0.09% leaf roll: VTSC leaf 1ol. VISC 
nil SE 0.01% nil SE 0.01% 
s-vele momrc svere mosaic 

certified seed L0%(all 
visibic vira. 

0.50% 

VTSC/SE nil 
other bles
0.1-0.25% 
combined 

VSC/SE nil 
combined E
0,1% 
0.25% 

AA 

included In 2% 
tolerances 

Mild mosaic 
basic seed 0.09% VTsc nil VTSC nil VTSC al 

others - SE 0.05% SE 0.05% 
0.05%-2% E 0.5% E 0.5% 

certified seed 4% 5% 
AA2.0% A 1% 

Soil borne viruses 
basicseed not occurring 0.40% n/c n/c n/c 

certified seed 
Other virus diseases 

In Canada 

nil 
1.30% n/c 

TVNVnJ 

Fungal and bacterial diseases -
presenc: and tolerances 

all clases 

Svnchytnium endobkotcw,
tolerance Rapse in Not known to Reported Reported Not reported 

Newfoundland occur in IOYM 

basic seed 
certified seed 

EDWinia arseptka 
tolerance (conform or not 
to UN/ECE Standards S-1):
basic seed 

only
nil 
nil 
reported 

conrm 

nil 
nil 
yes 

nil 

nil 
ni 
reported 

VTSC nil 
others 025-

nil 

reported 

(conform)
VI'SC nil 
SE 025% 

nil 

reported 

yes 

1.0% E 0.5% 

certified seed conform confo 2% 
AA 2.0% 

Coryehbcrium sq-oincs:
tolerance not reported not kawn at reported not repoted not reported 

basic seed 
certified seed 

Varietal purity aid type 

nil 
nfl 

to occur 
nil 
nl 

nil 
nl 

nil nil 

Rogues and varianis (other
varieties and aberrant plants) conform nil (basic+0) VrSC nil VI'SC nil VTSC nil 

Rogu'z COnfOrn. nil (baks+0) 

SE/E 0.05% 
AA 0.01% 
induded In 

SE/E 0.05% 
AA 0.01% 
Included in 

SE/E 0.05% 
AA 0.01% 
included in 

Post.harvest testing:
Appi!cation po6t-ban'est lvting 

abaft above above 

isapplied
.basic seed 
-certified seed 

Size of sample
basic seed 

- certified seed 

yes 
yes 

400 tubers 
400 tubers 

yes 
yes 

200-600 tubers 
100-200 tubers 

no 
no 

n/a 

no no 

n/a 
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Canada Neherlands England United Kingdom Northern Ireland 
Virus diseases considered 
-basic seed 

SamrplinE
Sampling iscarried out officially 

basic seed
.certified seed 

Stage of sampling: 
in the field
-basic seed 
-certified seed 

during harvest 
- basic seed
-certified yes 
inthe box or bag-basic seed 
-certified seed 

other 
.basic seed 
-certified seed 

PSV 
Mosaic 
leaf ton 

Ye 
s 

yea 
yes 

yes 
yes 

yes 
yes 

leaf roll 
vins Y 
virusX 
virus S 

:Ie 
YO 

yes 
yes 

yes 

yes 
yes 

yes 
yes 

n/a 

so 

o 

no 
no 

W 

no 
no 

a/a 

yes 

DO 

yes 

yes 

no 

no 

no 

no 
no 

Inspection of tubers at despatch
before closing. 
Size 
-tubers larger than maximum size 
- tubers smaller than minimum size 

Mechanical defects and physical fault& 
- ()blemishes, malformations
and cracks - tolerance 

- earth and extraneous matter -
tolerance 

Tuber diseases (tolerance):
-Snchyr'wn endobiczium 
.)seudonwnas sokaceanm 
.Corynebacteriumsqeudoaoiw 
-()oter wet and dryrots 

5% 
3% 

2% 

confonms 

nil 
niil 
nil 
1% 

conforms 
cmforms 

allowed 

allowed 

nil 

nil 
Conforn 

3% 
3% 

3% 

1% 

nil 
nil 
nil 
1% 

3% 
3% 

3% 

1% 

nil 
nil 
nil 
1% 

1.5% 
1.5% 

0.5% 

1% 

nil 
nil 
nil 
1% 

() eptomyces scabia 5% moderate conforms VFSC 3% conforms4% 10% 

-Spongspor subtem-ea 

Total tolerance for the three itenm 
marked with an asterisk (01inrela, 
tion to the Geneva Standard (UN/ECE) 
Pests 
.Globodera roschieaLs 

conforms 

6.1% 

bade ned nil 
Ced eed free 

Conforms 

Vrsc 1.5% 
others 4% 
(025 surfacem) 
VTSC 4% 
others 5% 

(0.25 surface 
area)4% 

(0.25 surface 
area) 

conforns 5% 

(1/10 
Infection) 

11.5% (surface 
isdifferent 
to standard) 

presence
tolerance 

-Globodeo pal ida 
presence 
tolerance 

- Diylschas destructr 
presence
tolerance 

not reported 
escept in 
quranfine 
aremof-
Newfoundland and 
Vancouver Is. 

a nil 
notreported 

reported 

nl 

reported 

nl 

reported 

nil 

repm.ted 

nil 
nil 

reported 

nl 

reported 

nil 
absent 

reported 

nil 

reported 

not reported 

,hemical treatment of tuben 
Funigicidal disinfectants
(eg against rhizoconia 
or common scab)

Other chemical treatments 

nd 
presaIbed
not . 

allowed 

allowed 

voluntary 

not required 

allowed 

nil 

TBZ and MBC 

Fusapum 
and scab) 

losing of packages and despatch:
Official syst-n of closing 
:arriedout by.
-an inspector of the authority 
in charge of certification 

no yes .ao no yes 
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Canada NetherU,1as England Untd Kiwndom Nohern Ireland 

athird party under the supersion
of an inspecter or the responsible no nO no no no 
authority
the producer or acommerlal firm yea no yea (sample yea no 

other sytems of losing no no 

checked by
inaspt 
no no no 

Certificates, labels and wala 
Each package issupplied i'k 

acertificate imide yes no document (If no yea 

a label outside 
Isea] 

yea 
yes 

yes 
yee 

yes 
yes (fortle 

yes 
yea (fortle 

yes 

other systems of dosing 

Color of label and certificate 

no no 
on labels only)
machlne-iihn 

on labeLk only)
machine 
stliching 

machilne 
atiching 

Basic seed 
label 
certificate 

white 
whle 

not applied 
whle 

whlke white while 
while 

Certified seed 
labels 
certificate 

blue 
while 

not applied 
blue 

blue 

Particulars stated on label 
and certificate 
N/ature of contents 
ieed potatoes)

basic seed label, certificate label/ label label/ 

certified seed 
cete 

cestifi e 
certificate 
lael/ 

C a 

Certifying body and 
producing country

basic seed 

certified seed 

label/ 
certificate 

cetificate 

c 

certifcate 

label 

label 

label label/ 
certificate 

Producer's identification number 
or reference numiber of the lot 

basic seed 

certified seed 

label 
certificate 

certificate 

cedifcate 

!asbel/ 
certificate 
;abel/
certificlae 

la"e label/ 
certificate 

Variety 
basic seed 

certified seed 

label/ 
cetificate 

cedificate 

certificde 

label/ 
certificate 
label/ 

label label/ 
certificate 

cerfl ate 
Country and/or region of 
production

basic seed label/ 'eficte label ab label/ 

certified seed 
centiicate 

certicate label 
certificate 

Category and clacs 
basic seed label/ 

certflcade 
certified seed 

Size 
basic seed label cedifrate labell 

cettificate 
label label/ 

ceriUficate 
certified seed label cerificate label, 

certificate 
Declared net wilgt

basic seed label cettificate label label label/ 
cerificale 

certified seed label certificate label 
Crop )-a

basic seed label 
cedficate 

ceffificate label l.be / 
certificate 

certified seed certificate label 
Date of closing

basic seed label certificate label labe/ 

certified seed label ceitificate label
cetilficate 

Wther particulars chem],cal treat- chemical treat. 
menst (if any) meait (if any) 

a 
t, 

Elite 1.,11,111(for pre-baic seed).
For pathogentestedame. 
SOnhand clocg ony. 
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