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Dear Reader,

With this issue of Seed Testing International, I would particu-
larly like to draw your attention to the upcoming 2nd World Seed 
Conference in Rome. Following the 1st World Seed Conference, 
held a decade ago in 1999, the FAO, UPOV, the OECD, the ISF 
and ISTA agreed to organize a second conference. This is neces-
sary to draw the attention of a wide range of people to the fact 
that continuous efforts in plant breeding and the production of 
high quality seed for farmers are necessary to ensure a function-
ing agriculture and agricultural production. The developments 
over the past 10 years are unfortunately characterized by continu-
ous cuts in resources in seed science and technology, particularly 
in the countries of the developed world. This development has 
reached an unhealthy level, and is threatening the sustainability of 
the systems. It will be up to governments and the industry to de-
cide on what to do, but this conference should create awareness of 
the importance of, and the threats to, the seed field. We hope that 
persons on a high political level from all five organizations will 
participate in the conference. Do not miss this important event, 
and be a part of the discussion. 

However, remember that the next ISTA Annual Meeting is also 
coming up shortly. It will take place from 15–18 June in Zurich, 
Switzerland – the occasion to discuss the determination of seed 
quality and the performance of seed testing laboratories.

A focal point of this year’s Annual Meeting will be a seminar on 
purity testing, but there will also be a workshop on seed analyst 
training on the day before. As pre-meeting events, two workshops 
have been organized: a Workshop on Molecular Markers for Va-
riety Identity and Purity in Bologna, Italy, from 10–13 June, and 
a Quality Assurance Workshop here in Zurich from 11–13 June. 
So we believe that we have arranged an interesting programme to 
convince you to come to Zurich, and we hope for fruitful discus-
sions and enjoyable days on this occasion. It will be my pleasure 
to personally welcome you to this exciting event. 

In this issue you will also find a number of important technical 
papers, mostly in the field of germination. Furthermore, a number 
of reports from various ISTA meetings, workshops and seminars 
held around the globe – and announcements for even more to 
come. 

For me personally, the Seminar for Africa held in Zambia was 
an unforgettable event, in particular to have the opportunity of  a 
personal meeting with the Minister of Agriculture of Zambia, and 
to speak with such an impressive personality and discuss the situ-
ation in Zambia and Africa overall. 

Please now enjoy reading of this latest issue of Seed Testing In-
ternational – and I personally look forward to meeting you soon 
in Zurich.

Yours sincerely,

Michael Muschick
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PResIDent's RePoRt

The new century has hardly begun, and 
the world is already facing big chal-

lenges. The crisis is deeper than expected, 
and extends to all sectors of the global 
economy. There are many different opin-
ions on how to manage or solve the prob-
lem, but almost all economists agree on 
one thing: the financial system cannot con-
tinue in this way, and needs new structures 
and projects. Sustainable development 
looks like being one of the most important 
topics for society in the medium and long 
term, and it has a strong link to agricul-
ture, including seed research and the seed 
business.

The crisis and its outcome affects all. 
Everyone is seeking to secure their achieve-
ments and find new resources.

This discussion was one of the most im-
portant issues of the ISTA Executive Com-
mittee Meeting, held in Zambia from 10–13 
February, on invitation from the Zambian 
Ministry of Agriculture, and hosted by 
ECOM Member Mary Chilipi.

The main task of the ECOM Meeting is 
to prepare the documents (including the 
Rules Proposals) for voting and discus-
sion at the forthcoming Annual Meeting 
in Zurich, Switzerland. This year, in addi-
tion, there was an emphasis on the evalua-
tion and realization of the ISTA Strategy 

2007–2010. On this topic, various  items 
were discussed, such as:

approved strategy;– 
evaluation and results of the question-– 
naire on TCOM enhancement;
reports on development in different re-– 
gions of the world;
ISTA publishing policy;– 
distribution policy for the ISTA Rules;– 
development of ISTA accreditation;– 
budget questions;– 
relations with other international – 
organizations.

To maintain our reputation both inside and 
outside ISTA, and successfully achieve all 
the goals mentioned above, we need more 
and more resources.

At ECOM Meetings, the question often 
arises: who is ISTA? Is ISTA a group of 
members with similar interests, who do 
something for themselves, or is it a service 
provider? I fully agree with and support 
the idea that ISTA is the ISTA member-
ship: the Member Laboratories, the Per-
sonal, Associated and Corporate members, 
and the Honorary Life Members. The idea 
that ISTA is a central body providing the 
Members with various services is mislead-
ing. That would require a different kind of 
organization, with much higher fees.

The basis of ISTA development from its 
foundation has been the voluntary work 
of its Members. Of course the world has 
changed, and nowadays financial and legal 
possibilities are often restricted.

The Technical Committees play a distin-
guished role: they are the backbone of the 
Association. The Chairs and active Mem-
bers are highly educated and busy experts 
who use their spare time for ISTA work. 
There are the Member Laboratories, of 
which some support workshops and other 
events. The Designated Authorities and 
owners of company laboratories are also 
involved in ISTA work, and there is much 
non-financial support from various friends 
of ISTA, including university researchers, 
company decision makers and expert seed 
analysts.

Thanks to all these activities, ISTA is 
now a worldwide accepted organization. 
Our updated Rules can be found all over 
the world in laboratories and seed facili-
ties, but also in research stations and uni-
versities. Proficiency tests are available 
also for non-members. There are over 100 
accredited laboratories, and there is great 
demand for ISTA training and workshops. 
We made a big effort in our publishing 
policy: Seed Science and Technology is a 
widely recognized journal, designed for  
the needs of researchers, advisers and all 
others involved in the improvement and 
technical control of seed quality.

Under these conditions it is imperative 
to become more and more professional. To 
manage an international organization at a 
high level and maintain a good image and 
reputation costs money. Support from in-
side is essential, but not enough.

We need a bigger budget and more fi-
nancial reserves to continue and progress 
with the proficiency test programme, espe-
cially in GM testing, with the revision of 
the tolerance tables, maintaining our ac-
creditation system (fees have not changed 
since the beginning of the programme) or 
other important topics. We urgently need 
to solve the question of electronic publish-
ing and the evaluation of a professional 
computer system for the Secretariat.

During the ECOM Meeting we dis-
cussed all these issues and agreed in some 
topics. Some of the documents are under 
preparation for discussion and/or voting 
at the upcoming Zurich Annual Meeting. I 
ask especially the voting delegates but also 
other ISTA Members, to study carefully 
the proposals and documents, and be ac-
tive during the Annual Meeting. Our active 
participation and positive decisions will as-
sure the future of ISTA in the interests of 
the seed sector.

Its a great pleasure for me to invite you 
in my capacity as President of ISTA to the 
ISTA Annual Meeting 2009.� 

President’s Report
Dr. Katalin Ertsey
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ISTA purity analysis and determination of other 
seeds by number from 1924 to 2006

Dr. agro. Hans Arne Jensen 
 Former Chair, ISTA Purity Committee

The aim of this article is to present an 
outline of the development of the 

ISTA purity analysis and determination of 
other seeds by number, from the founda-
tion of ISTA in 1924 to 2006. 

The primary purpose of the project was 
to collect information on the publications 
and reports which, before the formal vali-
dation of Rules proposals was introduced 
(Hampton 2005; Steiner et al. 2008), served 
as the scientific background for changes of 
the ISTA Rules and the development of 
the testing methods. Further information 
on the subject and references to 217 sci-
entific papers and reports can be found in 
Development of ISTA Purity Analysis and 
Determination of Other Seeds by Number 
from 1924 to 2006 (Jensen 2008).

Before the formation of the ISTA Purity 
Committee in 1956, the development of the 
Rules for purity and determination of oth-
er seeds by number, as well as other tech-
nical and scientific work related to these 
tests, was from 1924 to 1950 dealt with 
by the Research Committee for Countries 
with Temperate Climate and the Research 
Committee for Countries with Warm Cli-
mate. From 1953 to 1956, the work was 
coordinated by the Rules Committee.

The Purity Committee was formed in 
1956. In the period between 1956 and 
2006, a total of 80 persons from 28 coun-
tries contributed to the development and 
interpretation of the ISTA Rules (Jensen 
2008, Table 1). Among these, 47 were from 
Europe, 10 from Australia/New Zealand, 
10 from North America, 4 from Africa, 2 
from South America and 1 from Asia. For 
6 persons no information on nationality 
was given in the Committee report.

The chairpersons were H. Esbo, Sweden 
(1956–1962), L.E. Everson, USA (1962–
1977), O. Landenmark, Sweden (1977–
1986), H.A. Jensen, Denmark (1986–1998), 
M.I. Moreno, Argentine (1998–2001), 
K. Allison, Canada (2001–2004) and M.R. 
Mannino, France (2004–present).

Tasks of the Purity Committee

The tasks of the Purity Committee were 
formulated as Terms of Ref erence.

For a number of tasks it was realized 
that the formation of specialized work-
ing groups was necessary. Twenty-seven 
working groups, with their period of activ-
ity and chairpersons, are listed in Jensen 
2008, Table 2. The working group on Pure 
Seed Definitions, for instance, has been ac-
tive from 1965 to the present, while other 
groups functioned for a limited period (e.g. 
Dactylis glomerata purity analysis, 1965–
1968). The activities in most of the work-
ing groups resulted in substantial changes 
to the ISTA Rules.

Before each Congress, the tasks dealt 
with and progress with the work on vari-
ous subjects was summarized in the Purity 
Committee Report. Each report, including 
Rules proposals, was then discussed dur-
ing meetings of the Technical Commit-
tees at the Congress, and the final report 
(sometimes with minor adjustments of the 
Rules proposals) was presented and voted 
on at the Ordinary Meeting. A list of the 
reports from the Purity Committee from 
1956–2006 is provided in Jensen (2008).

Development of the ISTA Rules

Sizes of the working samples

Since the beginning of ISTA (and also 
before) it was known that the size of the 
working sample was a compromise between 
the time necessary to perform the test and 
the ability to reproduce the results.

In the first Rules, from 1931, the mini-
mum sizes of working samples for purity 
and number-count tests are listed for 41 

Valmuevej 3
Slagslunde
DK-3660 Stenløse, Denmark

 

Since the dawn of seed testing, correct seed identification has been the basis for purity analysis. 
Seed collections, handbooks and other publications on seed morphology were valuable tools. 
Above: the Nobbe Seed Collection, Copenhagen.
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species or species groups, whereas the 2005 
Rules comprised 898 species or genera. The 
changes in working-sample sizes from 1931 
to 2005 for selected species are illustrated 
in Jensen (2008), Tables 3 and 4.

In 1965, the ISTA Congress decided 
that the size of the purity working sample 
should be based on a sample correspond-
ing to 2500 seeds, and the number count 
tests on 10 times the amount examined for 
purity, with a maximum of 1000 g.

Since 1990, it has been stated in the Rules 
that the working sample for number count 
tests shall be either a weight estimated to 
contain 25 000 seed units, or not less than 
the weight prescribed in Table 2A Part 1, 
column 5. This allowed the laboratories 
to make adjustments in the mass of the 
working samples according to the consid-
erable differences in thousand-seed weight 
between varieties of several grass species, 
which saved a lot of time for the analysts. 

Tolerances

The accuracy of purity testing was of 
concern from the beginning of seed testing 
within ISTA, and a formula for calculating 
the permitted tolerance between two tests 
was presented in the first Rules of 1931.

Leggatt (1932) criticized that the equa-
tion did not take into account that the larg
er the sample, numerically, the smaller the 
expected variation, and pointed out that it 
would be more correct to use the equation 
for calculation of the standard deviation. 
In other words, if the size of the working 
sample for purity were increased, a smaller 
variation between tests could be expected.

During the following years, Leggatt and 
others published descriptions of the experi-
mental error in seed analyses, including the 
normal, binomial and Poisson distribu-
tions, and a theoretical study of a purity 
tolerance with special reference to pure 
seed.

 A revised set of tolerances was calcu-
lated by Miles and introduced into the 
ISTA Rules in 1962. The tolerances were 
based on results from seed testing obtained 
in Canada and USA and calculated by use 
of the binomial distribution (Miles 1963). 
These tolerances were still in use in the 
2006 Rules.

From the stronger to the quicker 
method – a critical development in the 
ISTA Rules

Before ISTA was founded in 1924, two 
methods were in use for purity analysis 
in Europe: the Continental method and 
the Irish method (also called the English 
method).

The subject was intensively discussed 
during the Congresses at Copenhagen 
in 1921, Cambridge in 1924 and Rome 
in 1928. The Congress at Wageningen in 
1931 was not able to reach an agreement 
about a preferred method, and both the 
stronger (corresponding to the Continental 
method) and the quicker method (a modi-
fied form of the Irish method from North 
America), were included in the first ISTA 
Rules of 1931.

The stronger method required that seeds, 
classified as pure seed, did not have any 
damage on vital parts of the seed. Undam-
aged seeds were, accordingly, considered to 
be able to germinate. As guidance, draw-
ings of clover seeds with various degrees of 
damage were included in the Rules.

The quicker method was based on the 
assumption that all pieces of seeds of the 
species tested with a size of more than half 
the original size should be classified as pure 

seed. Whether the seeds were able to ger-
minate was supposed to be determined in 
the germination test.

The discussion continued at the follow-
ing Congresses. At the first ISTA Congress 
after the 2nd World War, Franck (1950) 
recommended once more the quicker 
method as the only purity method allowed 
by the ISTA Rules. By this time the quick-
er method was already in use in the USA, 
Canada and Scandinavia.

ISTA’s two methods for purity testing 
became an increasing inconvenience for 
the seed trade, and the Russian delega-
tion in the International Organization for 
Standardization (ISO) raised the question 
whether ISO should enter the standardiza-
tion of seed testing, and that they should 
begin with purity. This question was sub-
mitted via the ISTA member countries’ 
standardization organizations to the ISTA 
laboratories  and the ISTA Secretariat. It 
was taken as a serious warning that deci-
sions on the formulation of the Rules could 
move to other organizations, and the 1950 
Congress finally decided that the stronger 
method should be discarded, and that the 
quicker method should be the only meth-
od for purity analysis in the ISTA Rules 
(Franck 1950).

The half-seed rule for weed species and 
other crop seeds was accepted at the 1974 
Congress.

The Seed Collection, Budapest.
Bibliography on Seed Morphology, published 
by an ISTA working group in 1998.
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The three-component rule – a serious 
conflict with the seed trade

At the 1974 Congress, the three-com-
ponent rule was accepted, i.e. combining 
other crop seeds and weed seeds into one 
fraction other seeds, as it was impossible to 
obtain common agreement on a worldwide 
basis on classifying the species found as ei-
ther crop species or weed species. 

This Rules change was very much against 
the wishes of the seed trade. After the 1974 
Congress, an attempt was made to per-
suade ISTA to arrange a new vote by post, 
to reverse this decision. This, however, was 
refused by the Executive Committee, as 
the technical reasons for the change of the 
ISTA Rules were still valid.

Arguments against the three-component 
rule mainly came from the seed trade. For 
example, it was claimed that use of the 
three-component rule would decrease the 
usefulness of the ISTA Certificates, since 
a four-component report could always be 
converted into a three-component report, 
but not the reverse.

The discussion continued at the 1977 
Congress. Many arguments in favour of, 
but also against, the three-component 
rule were presented. It was finally agreed 
as a compromise that the content of other 
seeds, reported on the ISTA Certificate, 
could be – as a specification – divided 
into other crop species and weed species 
according to the definitions at the issuing 
laboratories or legal requirements. The ac-
ceptance of this change solved the serious 
conflict between the FIS (the seed trade) 
and ISTA. The specification on the ISTA 
Certificates of other crop seeds and weed 
seeds is still in use.

Pure seed definitions

A substantial step forward towards 
uniformity in purity testing was the intro-
duction of pure seed definitions (PSD). A 
working group was appointed by the Puri-
ty Committee in 1965 to prepare botanical 
descriptions of structures classified as pure 
seeds or other crop seeds in the purity anal-
ysis. A report from the working group was 
presented at the 1968 Congress (MacKay 
1968). The PSDs were was included in the 
1976 ISTA Rules.

The preparation of PSDs for the ISTA 
Rules was continued in a working group, 
chaired by Elizabeth M. Felfoldi, and later 
by W. Joost van der Burg and Steve Jones. 
An important activity was the publication 
of Handbooks of Pure Seed Definitions. 
The illustrations, especially of the tropical 
grasses with complicated morphological 
structures, were a considerable help in the 
analyses.

Multiple seed units and seeds with 
appendages – changes towards time 
saving and new technology

The ISTA Rules of 1931 prescribed for 
purity analyses that in grass seeds contain-
ing many-flowered spikelets, the sterile 
flowers were to be separated and counted 
as inert matter. Many-flowered spike-
lets were later named multiple seed units 
(MSUs).

The purity analysis of grasses with a 
high number of MSUs containing both 
fertile and sterile florets was time consum-
ing, since the seed units had to be cut apart, 

and only the units containing a caryopsis 
were classified as pure seeds. Therefore, in 
order to save time at the purity analysis, 
over the years, a number of Rules changes 
were introduced: 
1956: sterile florets attached to a fertile 

floret of some grasses shall be left at-
tached and included in the pure seed 
fraction. Only 80 % of the mass of 
MSUs in Dactylis glomerata, containing 
at least one caryopsis, should be consid-
ered pure seed.

1971: Festuca rubra and F. ovina: attached 
sterile florets, which did not extend to 
the tip of the fertile florets, were not to 
be removed and were to be considered 
part of pure seed.

1980–1995: Separating the MSUs with 
attached sterile florets extending to 
beyond the tip of the fertile florets was 
still a time-consuming task. Therefore, 
an MSU working group (set up in 1968) 
recommended that MSUs of Festuca 
and Dactylis should be included in the 
pure seed fraction, and the content of 
MSUs reported on the certificate if 
representing 1 % or more of the sample. 
The proposal was included in the 1980 
Rules and slightly modified in 1983. 
In 1995, it was accepted that Lolium 
should be reported in the same way as 
Festuca and Dactylis.

The adoption of testing multiple seed units 
in Festuca and Dactylis paved the way for 
the philosophy in purity testing: do not 
perform an artificial threshing of the seed 
sample by cutting off awns, straw, wings or 
other appendages, but report what you see 
in the sample.

The ISTA Workshops have been very important for the development and implementation of the Rules for purity analysis and determination of 
other seeds by number. Workshop participants at (left) Angers, France 1994, and (right) Budapest, Hungary, in 1997.
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In the following years, this idea was ex-
tended to other species in the ISTA Rules, 
and a number of PSDs were changed 
accordingly.

In order to save time during the analyses 
and in agreement with the seed trade, since 
2003 the specifications of MSUs, inert 
matter and attached appendages are only 
reported on the Certificate if requested by 
the applicant.

Blowing of grasses

The purity test of chaffy grasses is diffi-
cult and time consuming. In order to over-
come this problem, in the 1930s Leggatt 
from Ottawa, Canada developed a new seed 
blower, and introduced the climax blowing 
point for testing of grasses. Together with 
Porter from the Iowa Experimental Sta-
tion, USA, he described the development 
of blowing, and a new concept of pure seed 
was introduced to seed technology.

Leggatt presented a paper on “The use 
of a controlled-pressure blower in testing 
grass seed” at the ISTA Congress in 1950. 
The work with blowing continued under 
the leadership of Prof. Everson, Iowa, spe-
cifically with the comparison of methods 
and blowers and comparison of the ‘hand’ 
and ‘climax’ methods for purity analysis of 
Poa pratensis. A number of experiments 
and comparisons between the hand meth-
od and the blowing method at a number 
of ISTA laboratories showed that both the 
time required and the variation between 
test results were much reduced by blowing 
(Everson 1968).

Based on those experiments, blowing 
of Poa pratensis was introduced into the 
ISTA Rules in 1966. 

The Rules were modified in 2005 to cope 
with small-seeded varieties of Poa praten
sis, and in 1992 the blowing of Poa trivialis 
was included.

A comparison of the uniformity of test 
results obtained by blowing and by the 
hand method allowed blowing of Dactylis 
glomerata to be included in the ISTA Rules 
of 1976.

Calibration samples of Poa and Dactylis 
were essential for setting the blowers. The 
ISTA calibration samples are composed 
of a mixture of the most commonly grown 
varieties, but is also attempted that a new 
stock of calibration samples produce re-
sults which do not deviate from the previ-
ous stock.

Blowing has also been used as an aid in 
purity testing of tropical and temperate 
grasses.

Relations with other ISTA 
Committees

Since 1924 to the present day the Purity 
Committee has cooperated in the develop-
ment of the ISTA Rules with the Bulking 
and Sampling Committee on the sizes of 
working samples, with the Coated Seed 
Committee in the formulation of a new 
and specific set of Rules for seeds covered 
with pelleting materials, with the Flower 
Seed and  Forest Tree and Shrub Seed 

Committees on the formulation of PSDs, 
with the Nomenclature Committee on the 
use of correct internationally accepted 
plant names, and with the Rules Commit-
tee on the phrasing and harmonization of  
the  Rules proposals with other parts of the 
Rules. 

The Purity Committee has also assisted 
and cooperated with the working groups 
on Proficiency Testing and on Quality As-
surance and Accreditation.

Conclusions

The valuable progress in the develop-
ment and implementation of the ISTA 
Rules from 1924 to 2006 is based on con-
tributions from many individuals and 
countries. 

A consequence of this development is 
that it is now possible to adjust the testing 
method according to the species tested and 
to perform the analyses with improved ac-
curacy, and at the same time to save time 
during the analyses.

Proficiency testing, the quality assurance 
programme, the technical development of, 
for example, microscopes, and the avail-
ability of seed images on the internet have 
contributed to this positive development. 
Progress in the development of computer 
imaging and sorting of seeds will without 
doubt continue. By avoiding the removal 
of inert material in grass MSUs and of 
wings and appendages, the ISTA rules for 
purity analysis are already prepared for 
this development.

Attempts have been made to mechanize the purity analysis, e.g. with devices which transport the seed sample under the magnification glass, by use 
of vibrators moving the seeds to be inspected under a microscope (Oregon Inspection Stations), or under a seed scanner with built-in sorting of the 
seeds. Above: two old models from Sweden (photos supplied by Karin Johansson).
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The modern Swedish seed scanner (photos supplied by Karin Johansson).
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ISTA Handbook on Pure Seed 
Definitions, 3rd Edition, 2009
By the ISTA Purity Committee;  
editors M.R. Mannino, J. Taylor & S. Jones

This handbook will expand on and illustrate the pure seed definitions (PSDs) of the 
International Rules for Seed Testing. This will help in the training in purity testing 
according to international principles. Illustrations of the most relevant genera within a 
PSD will provide practical guidance on the application of each definition. Each PSD is 
illustrated with scaled colour photographs or line drawings. 
A comprehensive glossary of scientific terms applying to seed purity is also included. 

CHF 270.00 (approx. USD 245.00/EUR 167.00) from the  
ISTA Secretariat (for contact details, see back cover)

Publication planned for 2009

Pure Seed Definitions

ISTA Handbook on

ISTAInternational Seed Testing Association 
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The Digital Plant Atlas is a joint project 
of the Groningen Institute of Archae-

ology (GIA), the Community and Conser-
vation Ecology Group (COCON), both of 
the University of Groningen (the Nether-
lands), and the Deutsches Archäologisches 
Institut (DAI, Berlin, Germany). This atlas 
makes a unique contribution to the identifi-
cation of seeds, fruits, roots, tubers, bulbs, 
stem fragments, leaves, flowers, buds and 
resins. The plant parts are illustrated with 
high-quality colour photographs and ac-
companied by a scale and their scientific 

name. Examples are given in Figures 1 and 
2.

The Digital Plant Atlas consists of three 
volumes: the Digital Seed Atlas of the 
Netherlands, the Digital Atlas of Economic 
Plants and the Digital Atlas of Economic 
Plants in Archaeology. In 2006, the Digital 
Seed Atlas of the Netherlands appeared; this 
year (2009), the Digital Atlas of Economic 
Plants will be published, while the Digital 
Atlas of Economic Plants in Archaeology is 
due for publication in 2011.

Each part of the Digital Plant Atlas is 
published as a combination of book and 
web site. The books contain full-colour 
photographs of all the plant parts present-
ed. On the web site, all the photos can be 
examined in more detail, and the measure-
ments and the provenance details can also 

be consulted. In each book, plants are dealt 
with in taxonomic order. The web site, on 
the other hand, makes it possible to select 
photographs by specific criteria. The web 
site repository is incorporated in the digital 
library of the University of Groningen.

The web sites of the Digital Plant Atlas 
project can be found at:

www.plantatlas.eu (English),– 
www.pflanzenatlas.eu (German),– 
www.plantenatlas.eu (Dutch).– 

The web sites of the Digital Seed Atlas of 
the Netherlands are available at:

www.seedatlas.nl (English), and– 
www.zadenatlas.nl (Dutch).– 

The other two atlases will have their own 
web sites, with unique web addresses.

The Digital Plant Atlas: an international 
project

R.T.J. Cappers, R. Neef and R.M. Bekker

Groningen Institute of Archaeology
Rijksuniversiteit Groningen
9712 ER Groningen, the Netherlands
E-mail: r.t.j.cappers@rug.nl
 

a b c

Figure 1. a Spelt (Triticum aestivum ssp. spelta). b Sweet William catchfly (Silene armeria). c Wild radish (Raphanus 
raphanistrum). 
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Figure 3. Infructescence (a), fruit with calyx (b), fruit (c) and seed (d) of Subterranean clover (Trifolium subterraneum).

a

a

b

b

c

c

d

The Digital Seed Atlas of the 
Netherlands

In 2006, the Digital Seed Atlas of the 
Netherlands appeared. This atlas contains 
digital photographs, taken with a micro-
scope, of 1828 Dutch wild plants, adven-
titious plants, and cultivated plants that 
have gone wild. In principle, the diaspore 
(dispersal unit) of every species has been 
illustrated. The diaspore can be a seed, 
a fruit or a fruit with external parts. The 
seeds of plant species whose seeds are re-
leased from the fruits during dispersal have 
been illustrated. As far as possible a repre-
sentative fruit of every plant genus whose 
seeds are released from fruits has also been 
illustrated. The fruit and the seed of the 
species in question are thus first presented 
within the genus so that the transition be-
tween the genera is highlighted. When the 
seed remains enclosed by the fruit during 

the dispersal process, as for example with 
the schizocarps of the umbelliferous plants 
(Apiaceae) and the nuts of the composites 
(Asteraceae), then only the fruit is illus-
trated. In order to emphasize the difference 
between the fruits and seeds of such fruits, 
typical seeds from such fruits have been 
dissected and also illustrated. When it is 
also possible to confuse parts of fruits with 
seeds, such as the hard, innermost parts 
(endocarps) of juicy drupes, illustrations of 
both the fruit and the seed are included.

If other parts of the fruit and seed also 
have a diagnostic value, they are also 
shown. Thus, of all the sedges (Carex spp.), 
both the utricles and the fruits are illus-
trated, and of all clover species (Trifolium 
spp.), the calyx (if necessary with corolla), 
the fruit and the seed (Fig. 3). Of the grass-
es (Poaceae), illustrations have been in-
cluded in principle of the spikelets (floret(s) 
surrounded by glumes), the florets (fruit(s) 

surrounded by lemma and palea) and the 
fruits. When there is a question of seed di-
morphism, as with Knotted Hedge Parsley 
(Torilis nodosa) and the Lesser Hawkbit 
(Leontodon saxatilis), all the different seed 
or fruit types are illustrated.

The photographs in the book are ar-
ranged in accordance with the system in the 
latest (23rd) edition of Heukels’ Flora van 
Nederland (Van der Meijden, 2005). This 
new, systematic arrangement is based on 
recent DNA research and has resulted in 
a new plant genealogy, which is generally 
accepted internationally. The Digital Seed 
Atlas of the Netherlands thus provides im-
portant supporting visual material for the 
new arrangement. In a very few instances 
this arrangement has not been followed at 
genus and species level, for example if the 
morphological relationship between seeds 
and fruits could then be better expressed.

Figure 2. a Tomato (Solanum lycopersicum). b Podding radish (Raphanus sativus ‘Caudatus’). c French mallow (Malva nicaeensis).
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Both book and web site are bilingual. 
The introduction and glossary are in Eng-
lish and Dutch, whereas the description of 
the photographs is in English. Photographs 
can be looked up by a Dutch index and by 
an index of scientific plant names. The web 
site of the Digital Seed Atlas of the Nether
lands also has a Dutch and English search 
key based on seed and fruit characteristics, 
thus helping to name unknown examples.

The Digital Atlas of Economic 
Plants

This year the Digital Atlas of Economic 
Plants will be published. This atlas presents 
the plant parts that have an economic 
value and are offered for sale at markets 
and in shops. They include plants that are 
used as food, spices, stimulants, medicines, 
poisons, offerings, dyes, tannins, building 
materials and ground coverings. In order 
to best illustrate the variety in seed and 
fruit types within families, one or more 
representatives of many decorative plants 
have also been included. How the different 
plants are used is indicated by pictograms.

In addition to seeds and fruits, this atlas 
also illustrates other plant parts, such as 
underground plant parts, stem fragments, 
leaves, flowers and buds (Fig. 4). Typi-
cal examples of objects of daily use made 
from plant parts are also presented, such 
as beads and ritual objects.

Although plants from all over the world 
have been included, the emphasis is on the 
Old World (Europe, Asia and North Af-
rica). It goes without saying that complete-
ness was not the aim – there are simply too 
many plants with economic value. The se-
lection is based on World Economic Plants. 
A Standard Reference by J.H. Wier sema 
and B. León (1999).

In recent years, many markets and herb 
shops in the Old World were visited to 
expand the comparative collection with 
what is currently on offer in trade plants. 
It turns out that the range has been chang-
ing in the last 10 years. On the one hand, 
globalization has resulted in a wider va-
riety of mainly food plants through the 

migration of people and increased inter-
national transport of goods. However, the 
same globalization has also resulted in a 
certain degree of impoverishment of the 
range – medicinal plants in particular are 
vanishing from the shelves (Fig. 5).

This atlas documents both the plants 
currently dominating the market and those 
that are now only offered in specialist 
shops. It can thus be regarded as an impor-
tant period document which is important 
not only for all kinds of specialists, such as 
paleobotanists, plant taxonomists, plant 
ecologists, pharmacists, ethnologists and 
traders, but also for a wider audience.

This atlas consists of three volumes. The 
first two volumes, each comprising some 
750 pages, contain about 10 000 full-colour 
photographs and represent some 3750 
plant taxa. The third volume contains an 
introduction and glossary in English, Ger-
man and Dutch, and indexes for Latin, 
English, German, Dutch, Spanish, Arabic, 
Turkish, Hindi, Malayalam, Sanskrit and 
Chinese.

Figure 5. Fruit (a, b) and seed (c) of Rosary pea (Abrus precatorius). d Incense mixture from Cairo with seeds of Rosary pea as a remedy 
against the “evil eye”. 

a b c d

Figure 4. Seeds (a–c), fruit (d) and fibres (e) of flax (Linum usitatissimum).

ea b c d
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Figure 6. Recent seed (a) , cotyledon with embryo (b) and subfossil seed (c) of lentil (Lens culinaris).

a b c

 www.plantatlas.eu

DIGITAL SEED ATLAS OF THE NETHERLANDS
R.T.J. Cappers, R. Neef & R.M. Bekker

DIGITAL ATLAS OF ECONOMIC PLANTS
R.T.J. Cappers, R. Neef & R.M. Bekker

2006. XXVI + 502 pp.
Hardbound, 21 x 29.7 cm
€ 148.- private individuals,
€ 203.- institutions
ISBN 9789077922118

Bilingual (English and Dutch) and 
scientifi c plant names. Purchase 
of the book grants access to the 
protected part of the websites 
www.zadenatlas.nl and 
www.seedatlas.nl. 

2009 (forthcoming). 3 parts, over 1,800 pp.
Hardbound, 21 x 29.7 cm
€ 245.-; after 1 July 2009 € 325.-

Trilingual Introduction and Glossary 
(English, German, and Dutch), and 
12 indices (scientifi c plant name, 
pharmaceutical plant name, English, German, 
Dutch, Spanish, Arab, Turkish, Chinese, Hindi, 
Tamil, and Malayalam). 272 plant families. 
3,767 plant species (taxa). Over 10,000 plant 
photographs. Purchase of the book grants 
access to the protected parts of the websites. 

2006. XXVI + 502 pp.
Hardbound, 21 x 29.7 cm
€ 148.- private individuals,
€ 203.- institutions
ISBN 9789077922118

Bilingual (English and Dutch) and 
scientifi c plant names. Purchase 
of the book grants access to the 
protected part of the websites 
www.zadenatlas.nl
www.seedatlas.nl.

For background information about both publications, see the feature article here above. 
For a preview and order form, visit www.plantatlas.eu. 

The Digital Plant Atlas is a joint project by the University of Groningen (the 
Netherlands), and the Deutsches Archäologisches Institut (DAI, Berlin, Germany). 
All books are published by Barkhuis, Groningen, the Netherlands.

00010023_ADV_PA_ISTA.indd   1 20-03-09   14:47

The Digital Atlas of Economic 
Plants in Archaeology

The third part of the Digital Plant Atlas 
presents illustrations of subfossil remains 
of plants with economic value. These plant 
remains mainly come from excavations in 
the Old World (Europe, Western Asia and 
North Africa) that the DAI and the GIA 
have conducted or participated in.

Plant material is usually very perish-
able, but can nevertheless be preserved in 
archaeological sites if the biological decay 
of the material is halted. Many plant re-
mains are discovered during excavations 
in carbonized form, where despite having 
been in contact with fire, they have not 
been completely reduced to ash. Extremely 
dry climatic conditions, such as those in 
Egypt, can also preserve plant material in 

a completely desiccated condition. Most of 
the economically valuable plants illustrat-
ed here have been preserved in this way. 
Thus, this atlas follows on well from the 
Digital Atlas of Economic Plants.

As in Part 2 of the series, this volume will 
include illustrations not only of seeds and 
fruits, but also of other plant parts. The 
resulting variety in seed and fruit forms 
will be illustrated by examples from vari-
ous excavations. If relevant, photographs 
of recent samples will be presented, thus 
illustrating the increase in size as a result 
of selection and domestication processes 
(Fig. 6). The illustrations of the subfos-
sil plant remains will be supplemented by 
photographs of the traditional cultivation 
and processing of a number of cultivated 
plants.

To supplement the photographs, the 
web site will also include morphometric 
measurements of the subfossil seeds and 
fruits. These measurements can be com-
pared with one’s own measurements of the 
plant taxonomy in question.

References
The Digital Plant Atlas project. English www.

plantatlas.eu, German www.pflanzenatlas.
eu, Dutch www.plantenatlas.eu.

Digital seed atlas of the Netherlands. 2006. 26 + 
502 pages. Hardcover. Bilingual (English and 
Dutch). EUR 148 (private persons), EUR 
203 (institutions). English language version 
www.seedatlas.nl, Dutch www.zadenatlas.nl.

The Digital Atlas of Economic Plants will be 
published this year (2009).

The Digital Atlas of Economic Plants in Archae
ology is due for publication in 2011.

� 
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MEETING
2009

15–18 June, Zurich, Switzerland

Thur–Sat
11–13 June

ISTA Quality Assurance Workshop 
(see page 45)

Sunday
14 June

ISTA Seed Analyst Training Workshop/
Seminar (see page 46)
Registration and welcome cocktail

Monday
15 June

ISTA Seminar on Purity Testing 
(see page 13)

Tuesday
16 June

Presentation of ISTA’s technical work 
Meetings of individual ISTA Committees
(see page 15)

Wednesday
17 June

Presentation of ISTA’s technical work
Meeting of the Rules Committee
Official Dinner (see page 15)

Thursday
18 June

ISTA Ordinary Meeting (see page 16)
Presentation on the development of the 
seed industry in Europe, by Garlich von 
Essen, Secretary General of ESA

Overview
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The ISTA Seed Purity Committee is pleased to invite you to 
their Seminar on Purity Testing in Glattbrugg (Zurich), Swit-

zerland, as part of the ISTA Annual Meeting 2009.

Venue
The workshop will be held at the venue of the ISTA Annual 

Meeting 2009 (15–18 June): NOVOTEL, Lindbergh-Platz 1, 
8152 Glattpark-Opfikon-Zurich, Switzerland.

Content
Presentations will be given on various aspects of seed purity 

by experts in the field. The work of the Purity Committee and 
topical issues currently being addressed by the Committee will be 
presented.

Participants will also be able to put questions to a panel of ex-
perts and discuss issues related to the purity test. It is hoped that 
this Seminar will be invaluable both to those involved in the tech-
nical aspects of the work and to stakeholders who make use of the 
results of purity analyses.

Organizer
ISTA Purity Committee; e-mail: maria-rosaria.mannino@

geves.fr or jane.taylor@niab.com

Local organizer
ISTA Secretariat, Zürichstrasse 50, 8303 Bassersdorf, Switzer-

land. E-mail: ista.office@ista.ch

Lecturers
Adriel Garay, USA (Oregon State University)– 
Norbert Leist, Germany (Seed Testing and Quality Manage-– 
ment, Bad Schönborn; ISTA Past President)
Maria Rosaria Mannino, France (French National Seed Test-– 
ing Station GEVES; Purity Committee Chair)
Monica Moreno, Argentina (Instituto Nacional de Semillas;  – 
ISTA Technical Auditor and Purity Committee Member)
Zdenka Prochazková, Czech Republic (Forestry and Game – 
Management Research Institute; Forest Tree and Shrub Seed 
Committee Chair)
Jane Taylor, UK (National Institute of Agricultural Botany; – 
Purity Committee Vice-Chair)
Joost van der Burg, Netherlands (Plant Research International; – 
Advanced Technologies Committee Member)

Programme
08:20–08:30 
Welcome by the Chair of the Seminar, Maria-Rosaria Mannino, 
GEVES, France, Chair of the ISTA Purity Committee 

Part 1: Pure Seed Definitions

08:30–09:00 
1.1  Review of Pure Seed Definitions in the ISTA Rules (Joost 

van der Burg)
The lecture will illustrate the history and philosophy of PSDs: 

cleaning possibilities or impossibilities and practical issues related 
to the analysis (diminishing the work load). Details of seed de-
scriptions for the main groups will also be presented:  in Poaceae, 
presence or absence of caryopsis, size of the caryopsis, spikelets or 
florets, MSU; in other families, presence or absence of pericarp, 
etc. The possibilities of PSD improvement will be also underlined 
as suggestions for Purity Committee work.

09:00–09:30 
1.2  Botanical criteria for Pure Seed Definitions (Joost van der 

Burg)
The objective of the lecture is to give the botanical background 

of Pure Seed Definitions (PSDs) and to elaborate on the terminol-
ogy chosen. The lecture will add to the information given in the 
PSD Glossary of the ISTA Rules, especially on the morphology of 
flowers, fruits and seeds.

09:30–10:00 
1.3  Purities of tropical/subtropical species such as Panicum, 

Brachiaria and Chloris (Monica Moreno)
The lecture will illustrate the importance of these crops for trop-

ical and subtropical regions, the physiological basis, the Pure Seed 
Definitions and the main analysis difficulties for these species.

10:00–10:30 Coffee break

10:30–11:00 
1.4  Testing forest tree and shrub species (Zdenka 

Prochazková)
The lecture will illustrate the purity of tree and shrub seeds, with 

a possible discussion on the analysis method for these species.

Part 2: Seed identification

11:00–11:30 
2.1  Identification of seeds to the genus or species level 

(Norbert Leist)
The objective of the lecture is to give indications on the meth-

odology that should be adopted to identify seeds, and also to un-
derline the difficulties of identification at the species level. Some 
examples will be illustrated from species of the Universal List.

ISTA Seminar on Purity Testing
  Glattbrugg-Opfikon (Zurich), Switzerland, 15 June 2009
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11:30–12:00 
2.2  Tools for seed identification (Norbert Leist)

The lecture will contribute to answering the following ques-
tions: where is it possible to find seed samples for collections, how 
to check and validate them before adding them to a seed collec-
tion, how to promote seed specimen exchange, which tools for 
seed identification (botanical keys, literature, web sites) and other 
possible sources of information to help analysts in their work.

12:00–12:30 
2.3  The Universal List of Species: role and impact (Maria 

Rosaria Mannino and Jane Taylor)
The lecture will present the Universal List of Species published 

by ISTA. Information will be given on the use of this list and its 
impact on ISTA laboratories: seed collection contents, guidance 
to the ISTA Proficiency Programme, level of seed identification.

12:30–13:30 Lunch

13:30–14:00 
2.4  Species classification and nomenclature (Norbert Leist)

The lecture will present the rules for species nomenclature and 
classification. 

Part 3: Seed blowing

14:00–14:45 
3.1  Innovation in standard blowing procedures for Poa 

pratensis and Dactylis glomerata (Adriel Garay)
The Uniform Blowing Method is an important technological 

opportunity to innovate purity testing in grass seeds. The innova-
tion presented has been the official AOSA procedure since 2006. 
The method introduces the concept of using master calibration 
samples as the primary standard to find the calibration point in 
the blower and the use of the equivalent air velocity (EAV) as the 
secondary or working standard.

14:45–15:45 
3.2  Demonstrations on the value of equivalent air velocity to 

calibrate a blower (Adriel Garay)

15:45–16:15 Coffee break

16:15–17:15 
3.3  Methodology for developing a uniform blowing procedure 

for grass species (Adriel Garay)
The purpose of this presentation will be to illustrate the steps 

needed to develop a procedure for new species: how to find the 
point, validate the point across samples, develop the master cali-
bration samples, verify the uniformity of the master samples and 
carry out an inter-laboratory validation.

Part 4: Discussion forum and conclusion of seminar

17:15–18:00 
4.1 Discussion and conclusion

Seminar participants will be given the opportunity to put ques-
tions to a panel of experts on aspects of purity analysis.  It is an-
ticipated that items covered will include the future of purity test-
ing and the role of machine vision, the reporting of purity results, 
calculations and the use of statistics and tolerances.

Registration
Includes Seminar, lunch and coffee breaks on Monday 15 June 

ONLY.
Registration deadline: 15 May 2009
ISTA Members: EUR 180
Non-members: EUR 230
Students: EUR 99 (current student identification required)

To register for the full Annual Meeting (15–18 June), including 
the Seminar on Purity Testing, please see page 16. 

Accommodation
For hotel information, please see page 16.

Trade fair at the ISTA Annual Meeting 2009
Reach up to 200 seed science professionals from labs and organizations worldwide

Limited number of exhibition stands available
Prime location immediately outside auditorium: space size 3.10 m x 2.75 m

1400€ for ISTA Members – 1600€ for non-members
includes 1 booth and 1 exhibitor at all events:  

welcome reception, official dinner and all coffee breaks and lunches
Please contact the organizers at meetings@ista.ch

Seed Testing International No. 137 April 200914
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Sunday 14 June 2009
16:00–20:00 Registration of Participants
19:00 Welcome Cocktail
Monday 15 June 2009
08:30–18:00 ISTA Purity Seminar (see page 13)
Tuesday 16 June 2009

Presentation of ISTA’s technical work
08:30 Opening by the ISTA President, Dr. Katalin Ertsey
08:30–10:00 Session I

a) Report from the Purity Committee
b) Report from the Germination Committee
c) Report from the Moisture Committee

10:00–10:30 Coffee Break
10:30–12:30 Session II

a) Report from the Tetrazolium Committee
b) Report from the Vigour Committee
c) Report from the Seed Health Committee
d) Report from the Variety Committee

12:30–13:30 Lunch break
13:30–14:00 e) Report from the GMO Task Force
14:00–15:00 Session III

a) Report from the Flower Seed Committee
b)  Report from the Forest Tree And Shrub Seed 

Committee
15:00–15:30 Session IV

a)  Report from the Editorial Board of Seed Science 
and Technology

15:30–16:00 Coffee break and official photo
16:00–18:30 Meetings of individual ISTA Committees
Wednesday 17 June 2009

Presentation of ISTA’s technical work
08:30 Opening by the ISTA President, Dr. Katalin Ertsey
08:30–12:30 Session V

a)  Report from the Bulking and Sampling Committee
b) Report from the Statistics Committee
c) Report from the Nomenclature Committee

10:00–10:30 Coffee break
10:30–12:00 d) Report from the Storage Committee

e)  Report from the Advanced Technologies 
Committee

f)  Report from the Method Validation Advisory Group
12:00–13:30 Lunch break

13:30–14:30 Session VI
a) Report from the Proficiency Test Committee
b) Report from the Accreditation Department

14:30–15:00 Session VII
a)  Report from the Seed Analyst Training Committee

15:00–15:30 Coffee break
15:30–18:30 Session VIII

a) Meeting of the Rules Committee
19:30 Official Dinner at the Uto Kulm (Uetliberg/Zurich)

The International Seed Testing Association (ISTA) takes 
pleasure in inviting you to participate in the ISTA Annual 

Meeting 2009, to be held from 15–18 June in Glattbrugg (Zurich), 
Switzerland.

The meeting is aimed at discussing and deciding on proposals 
for changes to the ISTA International Rules for Seed Testing, and 
business items of the Association, with the international partici-
pation of ISTA delegates and representatives from both the seed 
industry and governments, including experts in seed technology, 
scientific research and laboratory accreditation. Focal points of 

the discussion and voting will be the implementation of the ISTA 
Seed Analyst Training Programme, the voting on the position 
paper of the GMO Task Force regarding the unit of measure-
ment and report on the progress on developing Rules for Seed 
Mixtures.

Furthermore, a one-day Seminar will be held on 15 June which 
will cover aspects in the important areas of analytical seed purity 
testing, seed identification and application of the pure seed defini-
tions based on botanical seed structure.

We look forward to seeing you in Zurich!

ISTA Annual Meeting 2009
  Glattbrugg-Opfikon (Zurich), Switzerland, 15–18 June 2009

Final programme
Meeting venue: Novotel Zurich Airport Messe, Lindberghplatz 1, 8152 Glattpark-Opfikon, Switzerland
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Thursday 18 June 2009
ISTA Ordinary Meeting

09:00–10:00 Welcome by the ISTA President, Dr. Katalin Ertsey
Presentation on the development of the seed industry 
in Europe, by Garlich von Essen, Secretary General 
of ESA

10:00–10:30 Coffee break
10:30–12:30 1. Call to order

2. President’s Address
3.  Roll call of Designated Members entitled to vote
4. Reading of Minutes
5. Report of the Executive Committee
6. Report of the Secretary General

12:30–13:30 Lunch break

13:30–14:30 7. Constitution changes
8. Fixation of annual subscriptions
9.  Consideration and adoption of the proposed Rules 

Changes 2009
15:00–15:30 Coffee break
15:30–17:30 10. Consideration and adoption of reports

11.  Announcement of the place and date for the next 
Ordinary Meeting of the Association

12.  Any other business raised by a Member, of 
which notice in writing has been received by the 
Secretary General two months prior to the date of 
the meeting

13.  Any other business raised by consent of the 
Executive Committee

14. President’s closing address
15. Adjournment

Registration

Full Annual Meeting
Includes welcome cocktail, the one-day 

Seminar on Purity Testing, all sessions, 
lunches and coffee breaks, and the Official 
Dinner.

Late registration (after 15 April 2009):
ISTA Members: EUR 600
Non-members: EUR 1200

Accompanying persons
Includes welcome cocktail, all lunches 

and coffee breaks and the Official Dinner:  
EUR 200

The fee does not include technical ses-
sions. Please note that there is no official 
programme for accompanying persons. 
However, for tour suggestions please visit 
http://www.zuerich.com, or enquire at the 

hotel or the Zurich Tourism Office: Zürich 
Tourismus, Tourist Service in Central Sta-
tion, 8021 Zurich, phone: +41 (0)44 215 
40 00, fax: +41 (0)44 215 40 44, e-mail: 
information@zuerich.com

Cancellation policy
There will be no charge for a cancella-

tion up to 15 April 2009. For a cancellation 
between 15 April and 15 May 2009, the 
accompanying-person fee will be charged; 
between 15 May and 15 June 2009 50 % 
of the registration fee, and for a no-show 
100 % of the registration fee.

Accommodation

Prices are per room and per night, and 
valid only for the dates of the Quality As-
surance Workshop (11–13 June; see p. 45), 
the Seed Analyst Training Workshop/

Seminar (14 June; see p. 46) and the 
ISTA Annual Meeting (15–18 June 2009) 
inclusive.

Novotel (Annual Meeting venue)
Lindberghplatz 1, 8152 Glattpark-

Opfikon-Zurich, Switzerland, phone: 
+41 (0)44 829 90 00, www.novotel.com
Single room: CHF 226 (incl. breakfast)
Double room: CHF 252 (incl. breakfast)

For reservations, please fax the reserva-
tion form (www.seedtest.org/am2009) to 
+41 44 829 99 99 by 15 May 2009.

The Novotel Zurich Airport Messe is con-
veniently situated within the Glatt park in-
ternational office and commercial develop-
ment and World Trade Center, close to the 
A1/A4/A53 highway with ideal tram and 
rail links to Zurich city centre and Zurich 
Airport.

The following 8 documents have been 
endorsed by the ISTA Executive Commit-
tee to be submitted to the ISTA Ordinary 
Meeting 2009 for acceptance by the nomi-
nated ISTA Designated Members voting 
on behalf of their respective Governments:

01-2009-OM Agenda of the Ordinary – 
Meeting 2009 [voting document]
02-2009-OM Draft Minutes of the Ordi-– 
nary Meeting 2008 [voting document]
03-2009-OM Activity Reports 2008 of the – 
ISTA Committees [voting document]

04-2009-OM Proposal for the Member-– 
ship Fees 2010 [voting document]
05-2009-OM Proposed Changes to the – 
ISTA International Rules for Seed Test-
ing 2010 Edition [voting document]
06-2009-OM Method Validation Re-– 
ports on Proposed Changes to the ISTA 
International Rules for Seed Testing 
2010 Edition [information document]
07-2009-OM Constitution Change Pro-– 
posals 2009 [voting document]

08-2009-OM Final Draft ISTA Posi-– 
tion Paper on ISTA’s view regarding the 
units for the reporting of quantitative 
results on adventitious presence of seeds 
with specified traits in conventional seed 
lots [voting document]

Preparatory documents for the Ordinary Meeting
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Ibis Hotel Zurich Messe-Airport
Heidi Abel-Weg 5, 8050 Zurich, Switzer-

land, phone: +41 (0)44 307 47 00, fax: +41 
(0)44 307 47 47, www.ibishotel.com
Single or double room: CHF 130
Breakfast: CHF 15

For reservations, please fax the reserva-
tion form (www.seedtest.org/am2009) to 
+41 44 838 60 01 before 15 April 2009.

For reservations please contact Mr An-
dreas Pfluger via fax at +41 44 829 99 99 or 
via e-mail at h0884-re@accor.com (refer-
ence code: ISTA meeting).

About Zurich City, Switzerland
Zurich is conveniently located at the 

heart of Europe. Nestling beside Lake Zu-
rich with stunning views of the Swiss Alps, 
this exciting city is just 10 minutes away 
from its international airport. In Zurich 
everything is that bit smaller – but with so 
many things to do, this simply means you 
have all the more time for an unforgettable 
visit.

Enjoy the picturesque old town, the 
trendy new Zurich West district and the 
glorious lake. With opera, ballet, theatre 
premieres, shows, musicals, art exhibitions 
in over 50 museums and 100 galleries, time 
never drags in Zurich. The famous Bahn-
hofstrasse and Limmatquai are a shopper’s 
paradise. Over 1700 restaurants and bars 
serve both traditional Zurich and Swiss 
dishes and well as exotic specialties. The 
evenings will leave you spoilt for choice: 
indoors or outdoors, anything is possible 
as far as the nightlife in Zurich goes.

Key attractions
Grossmünster Church, Fraumünster 

Church, St. Peter’s Church, Opera House, 
Arthouse Zurich, Swiss National Museum, 
Niederdorf – Old Town, Bahnhofstrasse, 
Zurich Zoo with the Masoala Rain Forest 
Hall, trip to Uetliberg, Lake Zurich boat 
cruise.

Getting there

By air
Regular scheduled flights from every 

continent, most countries and major cities 
of the world land at Zurich’s international 
airport. A train service every quarter of an 
hour whisks passengers to the Zurich city 
centre in just ten minutes. The Novotel and 
Ibis Hotel provide free airport transfers 
from Zurich airport from 05:00 to 23:10 
every 30 minutes (5 minutes travel) from 
Terminal 2, Zone 2.

By public transport
Over a thousand trains stop daily at 

Zurich’s centrally located main railway 
station. Direct and frequent services to all 
large Swiss cities and major European des-
tinations guarantee a pleasant journey.

The Novotel is served by the No. 10 
tram, which runs from Zurich main station 
to the airport and stops at Lindberghplatz, 
directly in front of the Novotel.

The Ibis Hotel is served by the No. 781 
bus, which runs from Oerlikon station to 
Glattbrugg station and stops at Riedbach, 
3 minutes from the hotel. The No. 781 also 
stops at Lindberghplatz, thus connecting 
the two hotels.

Both the No. 10 tram and the No. 781 
bus also stop at Oerlikon, Opfikon and 
Glattbrugg stations. From these stations 
there are also numerous connections on 
various suburban train lines to Zurich 
main station and the airport.

By car

Novotel (meeting venue)
From all directions (Zurich city centre, 

A1, A3 or A4 highways), follow signs to 
the airport  (Flughafen), then head north 
towards the A51 highway and Flughafen. 
Take exit No. 8 towards Glattbrugg. Cross 
the highway bridge and immediate turn 

right towards Zurich and the A51 highway 
(heading south). Take the next exit, No. 9, 
and head towards Oerlikon. After 600 m, 
the Novotel is on the right-hand side.

Ibis Hotel
From Bern/ Basel/ Zurich Airport/Win-

terthur: direction St. Gallen, take exit Wal-
lisellen, direction Zurich-Oerlikon 3 km 
straight ahead. From Zurich City: highway 
direction Flughafen, take exit Schwamend-
ingen and follow Messe-Oerlikon.

By taxi
The taxi journey from the airport to the 

Novotel and Ibis Hotel takes about 5 min-
utes and should cost approx. 30 CHF. A 
taxi from the train station or city centre to 
either hotel will cost you approx. 50 CHF.

Currencies
Accepted currencies in Zurich (in most 

shops, restaurants, hotels): Swiss franc 
(CHF), euro (€), major credit cards such as 
Mastercard, VISA, Eurocard, American 
Express.

Visas and letters of invitation

The Secretariat will send out letters of 
invitation to participants upon written re-
quest. However, it should be understood 
that this letter is only to help delegates to 
raise travel funds or to obtain a visa, and 
is not a commitment on the part of the or-
ganizers to provide any financial support.

Delegates requiring invitations for visa 
applications must pay the registration fee 
before the invitation letter is be issued. 
Please take into consideration that the Sec-
retariat will NOT deal directly with Em-
bassies for visa requests for participants.

Need more information? E-mail us at 
meetings@ista.ch.� 

Latest information for Annual Meeting 2009:
registration — all documents

www.seedtest.org/AM2009
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In 2007, the ISTA membership approved 
the 2007–2010 ISTA Strategy, which in-
cludes the development of an ISTA seed 
analyst training system.

The SATC proposed that ISTA intro-
duce a system of ISTA Contracted Seed 
Analyst Training Providers (see STI No. 
133, April 2007, pp. 25–26), and this pro-
posal was accepted by the ECOM.

At the ISTA Ordinary Meeting in Bolo-
gna in 2008, the proposal generated con-
siderable debate amongst the membership, 
and it became clear that there were some 
very different opinions on the role of ISTA 
in seed analyst training and how it could 
be provided.

The ECOM asked the SATC to prepare 
and distribute a questionnaire on seed ana-
lyst training to ISTA Member Laborato-
ries. The questionnaire was distributed in 
February 2009.

ISTA Seed Analyst Training 
Workshop

The Workshop which will be held on 14 
June 2009, just prior to the ISTA Annual 
Meeting in Glattbrugg (Zurich), Switzer-
land, has three major goals:

 to provide a comprehensive overview of – 
seed analyst training needs, problems 
and opportunities around the world;
 to gather ideas on the format/content – 
of an ISTA Seed Analyst Training 
Programme;
 to provide recommendations as to how – 
ISTA might deliver a Seed Analyst 
Training Programme.

The Workshop will begin with presenta-
tions from various regions on seed ana-
lyst training. The presenters (see below) 
will have had access to the questionnaire 
responses relevant to their region to as-
sist them with the preparation of their 
presentations.

Africa: Mary Chipili (Zambia)– 
Asia: Masatoshi Sato (Japan)– 
Australasia: John Hampton (New – 
Zealand)
Europe: Joël Léchappé (France)– 
North America: Steve Jones (Canada)– 
South America: Monica Moreno – 
(Argentina)

Following these presentations, Workshop 
participants will form small groups, each 
led by a member of the SATC or a present-
er. Using a brainstorming exercise, par-
ticipants will discuss all aspects of ISTA 
Seed Analyst Training, working towards 
answering a set of questions common to all 
groups. Each group will elect a spokesper-
son, who will report the group’s outcomes 
to all participants. The immediate past-
president of ISTA, Pieter Oosterveld from 
the Netherlands, will then summarise the 
outcomes and present a conclusion to the 
day.

Seed analyst training is important to 
ISTA. The SATC and the ECOM intend 
that the Workshop outcomes will provide 
a way forward for the ISTA Seed Analyst 
Training Programme, and therefore wel-
come your active Workshop participation.  

For more information, please see page 46, 
and visit www.seedtest.org/sat.� 

ISTA Seed Analyst Training
John Hampton 

  ISTA 1st Vice-President and Chair, ISTA Seed Analyst Training Committee

The world’s seed trade relies on the fact 
that in ISTA’s accredited laboratories, 

skilled personnel (i.e. seed analysts) are 
available to test seed lots for a number of 
quality attributes. Yet there is a growing 
concern about the availability of trained 
seed analysts. In a 2006 survey in the USA, 
83 % of the respondents agreed that there 
was a shortage of seed analysts (see STI 
No. 131, April 2006, p. 48). While similar 
data are not as yet available from other 
parts of the world, anecdotal evidence sug-
gests similar concerns. 

So why is there a shortage of seed ana-
lysts? Again, the only data available come 
from the USA survey, which provided 
three reasons:

a lack of training opportunities;– 
the degree of training required to be-– 
come a skilled seed analyst;
low salaries that do not reflect the train-– 
ing/skills acquirement required.

Is the situation in the USA of concern to 
ISTA? The answer is obviously yes, be-
cause it is mirrored in other ISTA coun-
tries. The ISTA Secretariat has for many 
years received requests from members for 
seed analyst training. ISTA’s member lab-
oratories now range from public through 
to private ownership, from those estab-
lished over 100 years ago to those very 
recently established, and from those which 
employ more than 20 seed analysts to those 
which employ only one or two. While some 
laboratories, particularly those in the EU, 
can continue to provide seed analyst train-
ing, laboratories in other parts of the world 
have difficulty in doing so.

ISTA’s response

In 2004, the ISTA Executive Commit-
tee (ECOM) established a Seed Analyst 
Training Working Group, charged with 
developing an ISTA Seed Analyst Training 
Programme. This Group became the ISTA 
Seed Analyst Training Committee (SATC) 
in 2006.
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Again this year, a number of proposals 
for changes and amendments to the 

ISTA International Rules for Seed Testing 
will be submitted for voting by the nomi-
nated ISTA Designated Members on be-
half of their respective Governments, un-
der Agenda point 9.

This year, Chapter 1: ISTA Certificates 
has been revised, in particular with regard 
to the Rules on reporting of results. These 
Rules are now synchronized with the cor-
responding Rules in other Chapters.

Since all tolerance tables have been 
moved to their respective chapters, Chap-
ter 16: Tolerances will be deleted, and Ap-
pendixes A and B will be renumbered to 
Chapters 16 and 17. 

Among the further changes are the 
following:

New species
Addition of Brachiaria brizantha

Chapters 2, 7 and 11
Revised definition of seed treatment ap-– 
plicable to several Rules chapters

Chapter 1: ISTA Certificates
Revision of 1.5 Reporting results, and – 
synchronization with corresponding 
paragraphs in other Chapters
Requirement for moisture-proof con-– 
tainers for moisture testing
Clarification on how to state “Provision-– 
al” on “Original” and “Duplicate” ISTA 
Certificates
Requirement for reporting the name of – 
the sampling laboratory

Chapter 2: Sampling
Reduction of submitted-sample size for – 
Nicotiana tabacum to 5 g
Addition of spiral-slot sampling stick – 
without compartments and cargo sam-
pler, for seed smaller than cereals, i.e. 
grasses and clovers

Chapter 3: The Purity Analysis
Revision to 3.7 Reporting results– 

Chapter 4: Determination of Other Seeds 
by Number

Revision of 4.7 Reporting results– 

Chapter 5: The Germination Test
Top of paper covered with sand (TPS) – 
method for Glycine max, Helianthus an
nuus, Phaseolus vulgaris and Zea mays
Between paper (BP) method for – Brassica 
spp. and Sinapis alba
Organic growing media (O) method for – 
Vicia faba

Chapter 7: Seed Health Testing
Addition of new method 7-026: Detec-– 
tion of Squash Mosaic Virus, Cucumber 
Green Mottle Mosaic Virus and Melon 
Necrotic Spot Virus in Cucurbits

Chapter 9: Moisture Content
Change to 9.1.6 Calculation and expres-– 
sion of results 
Change to 9.1.4.3 Containers: tight-fit-– 
ting lids no longer necessary
Addition to 9.1.5.1 General Directions – 
and Precautions: retention of samples 
for re-testing, if required
Clarification of 9.1.5.6 Predrying– 

Chapter 10: Weight Determination
Revision of 10.7 Reporting method used – 
for weight determination

Chapter 15: Seed Vigour Testing
Phaseolus vulgaris–  validated for conduc-
tivity test
Reporting results following a re-test– 
New validated controlled deterioration – 
(CD) test for Brassica spp. 

Chapter 16: Tolerances
Deleted, all tables having been moved to – 
their respective Chapters

Appendix A
Renumbered Chapter 16– 

Appendix B
Renumbered Chapter 17– 
� 

Proposed changes to the International Rules for 
Seed Testing 2010 Edition
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ISTA Seminar for Africa
  Livingstone, Zambia, 13 February 2009

Mary M. Chipili1 and Mable Simwanza2 
 1ISTA Executive Committee Member-at-Large and 2ISTA Personal Member

The ISTA Seminar for Africa was held 
at the Zambezi Sun Hotel, Livingstone, 

Zambia on 13 February 2009. There were 
30 participants from 14 countries. The aim 
of the seminar was to bring representatives 
from the seed industry, seed testing labo-
ratories and other related organizations 
together to exchange views and discuss the 
role and benefits of seed testing, especially 
as it relates to Africa.

After the welcome to the participants and 
an introduction by the ISTA President, Dr. 
Katalin Ertsey, the Seminar was officially 
opened by the Minister of Agriculture of 
Zambia, the Hon. Brian Chituwo, MP, 
whose opening address is given on p. 22.

ISTA in Africa

Among the questions raised was a con-
cern about the lack of financial support 
for individual participation in Technical 
Committees (TCOMs). ISTA’s response 
was that members of TCOMs do not have 
to attend all meetings, meaning that re-
sources cannot be a reason for lack of par-
ticipation. Information was also provided 
on the requirements for joining a TCOM. 
There is no cost involved, and participa-
tion is open to both the private and public 
sectors. The requirements are knowledge 
and willingness to take part in the work of 
the committees. The procedure on how to 
join a TCOM was outlined, and it was also 
mentioned that TCOMs have Working 
Groups, which people can join even if they 
are not TCOM Members.

The lack of political will to facilitate 
African participation in ISTA was also 
brought up. The politicians need to be 
oriented about the seed certification proc-
ess for them to appreciate the benefits and 
costs of ISTA accreditation.

With regard to funding participation, it 
was indicated that the Secretariat cannot 
provide financial support, since it has no 
capacity building programme. Interested 
institutions were advised to approach the 
FAO.

Differences in the levels of agriculture in 
African countries make it difficult for some 
countries to appreciate the importance of 
ISTA. The private sector was also called 
upon to support governments in recogniz-
ing the importance of ISTA membership.

Inclusion of tropical species

Background information was given 
about on the questionnaire on 7 African 
tropical species. The participants were en-
couraged to submit names of seed species 
to be included in the testing procedures. A 
reminder was, however, given that the spe-
cies must be under seed production in the 
countries of origin, so that there is enough 
seed to carry out validation tests for inclu-
sion in the ISTA Rules.

ISTA President Dr. Katalin Ertsey welcoming delegates to the 2009 ISTA Seminar for Africa.

1Ministry of Agriculture and Co-operatives
Lusaka, Zambia
scci@zamnet.zm 
2Seed Control and Certification Institute
Official Seed Testing Station, Mount Makulu
Chilanga, Zambia
scci@zamnet.zm
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Seed health testing in Africa – 
needs and challenges

The challenges for seed health testing in 
Africa were reported as inadequate facili-
ties, a lack of experienced analysts, a lack 
of knowledge where to find reference ma-
terials when submitting seed health testing 
methods, and little research in seed science 
and seed health testing. To acquire refer-
ence materials, participants were advised 
to contact the Secretariat, which can fa-
cilitate networking with the 26 laboratories 
accredited for seed health testing.

The issue of entomological aspects of 
seed health testing is a phytosanitary con-
cern, and is covered by the International 
Plant Protection Convention.

ISTA accreditation

The procedures and benefits of ISTA ac-
creditation were outlined, and advice was 
given on how to become members of audit 
teams.

Other issues raised were ISO standards. 
It was, however, stated that ISTA has its 
own accreditation standards, which are 
not ISO standards.

When there is a dispute between audi-
tors and a Member Laboratory, the labo-
ratory can argue the case with the audi-
tors and has the right to bring the case to 

the attention of the ISTA Secretariat for 
arbitration.

A question was posed as to the possibil-
ity of the stakeholders in the seed industry 
to obtain the audit results of public labo-
ratories. It was reported that ISTA values 
confidentiality. However, it was stated that 
it is up to the discretion of the laboratory 
to release audit results to stakeholders so 
as to promote public private partnership.

Seed multiplication abroad – 
challenges between countries with 
different ISTA positions

It was observed that there are a number 
of challenges in seed certification among 
African countries and the use of interna-
tional seed testing certificates. Some rep-
resentatives of the private sector at the 
seminar also observed that some seed laws 
among countries are an impediment to 
seed trade.

Species and cultivars and 
GMO detection – methods and 
approaches

At present, the ISTA approach to GMO 
detection is to allow laboratories to use 
their own methods for detection. Howev-
er, the methodologies used should be well 
outlined.

Although ISTA believes in uniformity in 
seed testing, in the case of GMO testing it 
has adopted the performance approach.

It was observed that GMO concerns 
cut across all nations, and are political 
in nature, since countries have different 
policies.

Provisional certificates

A point was raised that in some cases 
when seed samples are taken for testing, 
the seed companies require urgent release 
of the test results. Participants were in-
formed that provisional certificates could 
be issued for seed lots still undergoing tests 
in order to facilitate movement before the 
testing is concluded.

Statistical packages

There were also requests for statistical 
packages. Participants were informed that 
these can be downloaded from the ISTA 
web site.

Conclusion

The seminar proved to be useful for Afri-
ca, allowing an opportunity to voice issues 
that have been affecting African Member 
States of ISTA.� 

Available now — 
Règles Internationales pour les  
Essais de Semences
Édition 2009 (including Annexe to Chapter 7)
ISBN 978-3-906549-56-9

French translation of the  
International Rules for Seed Testing

CHF 393.00 (approx. USD 357.00/EUR 243.00) from the 
ISTA Secretariat  (for contact details, see back cover)

ASSOCIATION INTERNATIONALE D'ESSAIS DE SEMENCES

Édition 2009

Règles Internationales pour les  
Essais de Semences
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“Madam President of ISTA, distin-
guished members of the Execu-

tive Committee of ISTA, participants of 
the ISTA Seminar for Africa, ladies and 
gentlemen:

Let me take this opportunity to warmly 
welcome you to the International Seed 
Testing Association Seminar for Africa, 
and to Livingstone in particular, the tour-
ist capital of Zambia and the home of the 
mighty Victoria Falls (Mosi-o-Tunya). I 
further wish to extend a special welcome 
to our visitors who have come all the way 
from various countries worldwide. I sug-
gest that you take full advantage of your 
visit to Zambia, and enjoy the abundant 
and exciting tourism facilities in Living-
stone and other parts of the country. I 
thank the ISTA President and indeed the 
ISTA Executive Committee for accepting 
Zambia’s invitation to host the ISTA Sem-
inar. It is indeed an honour for Zambia to 
host the 2009 ISTA Seminar for Africa, 
and I feel privileged to officially open this 
important seminar.

“I must mention here that Zambia has 
been an active member of the Association 

for over two decades, and has realised 
immense benefits from her membership. 
Among the several benefits is that Zam-
bia is able to export seed to neighbouring 
countries and beyond.

“May I also inform the delegates that 
as a country, Zambia has put in place the 
Plant Breeders’ Rights Act, and is in the 
process of instituting the Plant Breeders’ 
Office. This, I believe, will further enhance 
the seed industry as well as seed exports.

“I am proud to say that the Zambian 
government has long realised the impor-
tance of a strong involvement in the devel-
opment of the seed industry. The strong 
feature of our seed industry is that it is fully 
liberalised. Though much of seed testing 
work is in the hands of the government, a 
considerable responsibility in the seed cer-
tification system and seed testing has been 
delegated to the private sector under a li-
censing scheme monitored by the seed con-
trol and certification institute.

“The African delegates present here will 
agree with me that agriculture is the key to 
the development of our economics. How-
ever, food production is low, and much of 
the people of the continent are food-inse-
cure. The challenge therefore facing the 
African continent today is to increase food 
production in the light of ever increasing 
populations and the current increase in 
food prices.

“I am aware that the current informa-
tion on high-quality seed availability in 
African nations indicates a mixed pattern. 
We have some countries with high-quality 
seed surpluses as well as others with deficits 
each year. This situation is worrisome and 
requires special attention by all nations. 
I believe that African nations can share 
high-quality seeds through movements of 
seed from surplus to deficit countries. This, 
ladies and gentlemen, requires a spirit of 
co-operation and understanding between 
countries in Africa and beyond.

“The role that ISTA plays in ensuring 
the availability of quality seed cannot be 
over-emphasised. This includes strong 
participation by our scientists in different 
working groups of the Association. I am 
informed that the Technical Committees 
of ISTA are a platform for sharing knowl-
edge and ideas. It is in this regard that I 
highly commend ISTA for taking the ini-
tiative of involving and encouraging more 
membership from our continent. This will 
ensure the provision of quality seed to our 
farmers.

“I further wish to point out that there 
is very little seed trade among countries 
within Africa. There may be a number of 
factors responsible for this unfortunate 
situation. Prominent among these is the 
existence of different seed policies, seed 
laws, regulations and seed testing methods. 
This should be looked at critically with a 
view to harmonising seed policies across 
boundaries. I am glad to mention that ini-
tiatives in the southern and eastern regions 
have reached advanced stages in harmo-
nising the process of seed laws and regula-
tions. Harmonised seed testing methods in 
line with ISTA should also be encouraged 
across Africa. This will go a long way in 
facilitating seed trade on the continent and 
beyond.

“It is my hope and belief that this semi-
nar will make participants understand the 
role ISTA plays and bring out challenges 
that African nations face regarding seed 
testing and provision of high-quality seed. 
You will agree with me that Africa needs 
more investment in seed testing in order 
to provide high-quality seeds of superior 
high-yielding crop varieties.

“I urge the delegates to participate ac-
tively in the deliberations of the seminar. 
I would appreciate receiving the output of 
the seminar.

“It is now my pleasure and honour to 
declare the ISTA Seminar for Africa offi-
cially opened.”� 

ISTA Seminar for Africa 2009:
Opening speech by the Hon. Brig. Gen. Dr. Brian Chituwo, MP,  
Zambian Minister of Agriculture and Co-operatives
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A changing world carries many chal-
lenges for agriculture. At the glo-

bal level, increasing population, climate 
change, parallel demands for food and 
energy production and evolving human 
needs require a response in agricultural 
production, often at the same time as land 
and inputs become increasingly scarce and 
expensive. Agriculture needs to provide 
food security and economic development 
in the context of these global challenges by 
responding at the local, national and re-
gional level. Success in responding to these 
challenges relies on dynamic and sustain-
able agriculture. This conference is intend-
ed to raise awareness of the importance of 
new plant varieties and high quality seed 
in this context and considers how govern-
ments can develop an enabling environ-
ment to encourage plant breeding and the 
production and distribution of high qual-
ity seed.

The conference will comprise a two-day 
“Expert Forum”, followed by a one-day 
“Policy Forum”.

8–9 September: Expert Forum

The aim of the Expert Forum is to pro-
vide information and facilitate discussion 
on means of encouraging the development 
of new plant varieties and the production 
and distribution of high quality seed in 
order to meet the demands of a changing 
world. In particular, the Expert Forum will 
explore the: 

importance of new plant varieties in re-– 
sponding to evolving needs;
role of multilateral cooperation in facili-– 
tating access to plant genetic resources 
for food and agriculture and ensuring 
fair and equitable benefit sharing;

World Seed Conference
  Rome, Italy, 8–10 September 2009

role of new technologies and methodolo-– 
gies in plant breeding;
need for intellectual property protection – 
to encourage the development of new 
plant varieties;
scope for public/private partnerships;– 
role of international certification in facil-– 
itating trade and market development;
importance of high quality seed and seed – 
treatment;
benefits of effective systems of seed pro-– 
duction and distribution;
need for standardisation of methodolo-– 
gies in seed testing; and
mechanisms for reducing technical bar-– 
riers to trade and facilitating trade in 
seed.
These aspects will be considered in re-

lation to a changing world, including a 
changing environment, market develop-
ments and evolving human needs, and 

their role in achieving future food security 
and economic development, especially in 
developing countries.

10 September: Policy Forum

The Policy Forum will review the con-
clusions of the Expert Forum on means to 
provide an enabling environment that en-
courages the development of new varieties 
and facilitates the production and distribu-
tion of high quality seed.

Audience

This event is aimed at policy makers, 
government officials, plant breeders, seed 
specialists, researchers, farmers’ organiza-
tions and consumer organizations.

FAO headquarters, Rome (©FAO/Giuseppe Bizzarri)
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Expert Forum

Tuesday, September 8, 2009
08:00–17:00 Registration
09:00 Welcome by the Food and Agriculture 

Organization of the United Nations (FAO)
09:10 Opening address by Mr. Bernard Le Buanec, 

Chairman of the Organizing Committee

Session 1. The role of plant breeding in meeting the multiple 
challenges of a fast-changing world

Chairperson:  
Mr. Orlando de Ponti, President of the International Seed 
Federation (ISF)

09:30 The evolution and contribution of plant breeding 
to global agriculture
Mr. Marcel Bruins, Secretary General, ISF

09:55 Anticipated demands and challenges to plant 
breeding and related technologies into the future
Mr. Marcel Busuma Kanungwe, Director, Pannar 
Seed Ltd. (Zambia)

10:20 Effective use of modern biotechnology and 
molecular breeding and associated methods as 
breeding tools
Mrs. Usha Barwale Zehr, Director of Research, 
Mahyco (India)

10:45 The opportunities presented by modern 
biotechnology to enhance plant breeding – 
what’s in the pipeline?
Mr. William S. Niebur, DuPont Vice President, Crop 
Genetics Research & Development, Pioneer Hi 
Bred International, Inc., A DuPont Company (United 
States of America)

11:10 Building capacity for plant breeding in 
developing countries
Mr. Elcio Guimaraes, Senior Officer (Cereals and 
Crop Breeding), Crop and Grassland Service 
(AGPC), FAO

11:35 Discussion
11:50 Summary by Chairperson
12:00 Lunch

Session 2. The importance of plant genetic resources for plant 
breeding; access and benefit sharing 

Chairperson:  
High-level representative from Contracting Parties of the 
International Treaty on Plant Genetic Resources for Food and 
Agriculture (ITPGRFA) (tbc)

13:00 The use of plant genetic resources in plant 
breeding
Ms. Anke van den Hurk, Senior adviser 
biotechnology, biodiversity and organic seeds, 
Plantum NL (Netherlands)

13:25 Facilitating access and ensuring benefit 
sharing globally: the Multilateral System of the 
International Treaty on PGRFA
Chair of the Governing Body of the ITPGRFA

13:50 Exchanging material in the daily business: the 
operations of the Multilateral System and the 
Standard Material Transfer Agreement (SMTA)
Mr. Shakeel Bhatti, Secretary of the ITPGRFA

14:15 Working with the Multilateral System – 
experiences of a seed company
Ms. Franziska Zimmermann, Public Affairs Manager, 
Syngenta Switzerland

14:40 Implementing the International Treaty at the 
national level: what is the impact on the seed 
sector?
Representative of the public sector from Contracting 
Parties of the ITPGRFA (tbc)

15:05 Discussion
15:20 Summary by Chairperson
15:30 Coffee break

Programme:  
‘Responding to the challenges of a changing world: The role 
of new plant varieties and high quality seed in agriculture’
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Session 3. Plant variety protection

Chairperson:  
Mr. Doug Waterhouse (Australia)), President of the Council of 
the International Union for the Protection of New Varieties of 
Plants (UPOV)

16:00 Benefits of plant variety protection
Mr. Rolf Jördens, Vice Secretary General, UPOV

16:25 Key requirements for an effective system of plant 
variety protection
Mr. Peter Button, Technical Director, UPOV

16:50 Experiences in Kenya
Mr. Evans Sikinyi, Head, Seed Certification and Plant 
Variety Protection, Kenya Plant Health Inspectorate 
Service (KEPHIS)

17:15 Experiences in the Republic of Korea
Mr. Chang Hyun Kim, Director General, Korea Seed 
& Variety Service (KSVS)

17:40 Discussion
17:55 Summary by Chairperson

Wednesday, September 9, 2009

Session 4. The importance of quality seed in agriculture

Chairperson:  
Mrs. Katalin Ertsey, President of the International Seed 
Testing Association (ISTA) and Director plant production and 
horticulture, National Institute for Agricultural Quality Control 
(OMMI) (Hungary)

09:00 What is seed quality and how to measure it?
Mrs. Alison Powell, Honorary Senior Lecturer, 
University of Aberdeen (United Kingdom)

09:25 The influence of seed quality on crop 
productivity
Mrs. Rita Zecchinelli, Head of ENSE Seed Testing 
Laboratory, Tavazzano (Italy)

09:50 The evolution of seed testing
Mr. Michael Muschick, Secretary General, ISTA

10:15 Building capacity in seed quality assurance in 
developing countries
Mr. Michael Larinde, Senior Agricultural Officer 
(Seed Production), Plant Production and Protection 
Division (AGP), Agriculture and Consumer Protection 
Department, FAO

10:40 Raising seed quality: what is in the pipeline?
Mr. Joost van der Burg, Seed scientist, Agrosystems 
Research, Plant Research International 
(Netherlands)

11:05 Maintaining capacity in seed technology and 
seed testing
Mr. John Hampton, Director Bio Protection and 
Ecology Division, Professor of Seed Technology, 
Lincoln University (New Zealand)

11:30 Discussion
11:45 Summary by Chairperson
12:00 Lunch
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Session 5. Facilitation of trade and market development

Chairperson:  
Mr. John C. Kedera, Managing Director, Kenya Plant Health 
Inspectorate Service (KEPHIS) (Kenya)

13:00 Overview of the regulatory framework in seed 
trade
Mr. Joseph Cortes, Seed Science Center, Iowa State 
University (United States of America)

13:25 The role of international certification in 
facilitating trade and market developments
Mr. Michael Ryan, Head, OECD Codes and 
Schemes, Directorate for Trade and Agriculture, 
OECD

13:50 Phytosanitary measures and the international 
seed trade
Mr. Jeffery Jones, Senior Officer (Phytosanitary 
Capacity Building), International Plant Protection 
Convention (IPPC), Plant Production and Protection 
Division (AGP), Agriculture and Consumer Protection 
Department, FAO

14:15 Harmonization of seed testing for the facilitation 
of trade
Mr. Joël Léchappé, Director, National Seed Testing 
Station (SNES) (France)

14:40 Harmonization of the seed regulatory framework 
at the regional level
Mrs. Paivi Mannerkorpi, Acting Head of Section, Unit 
for Biotechnology and Plant Health, DG Health and 
Consumers, European Commission

15:05 Discussion
15:20 Summary by Chairperson
18:00 Conference gala dinner

Policy Forum 

Thursday, September 10, 2009

09:00 Welcome by Mr. Bernard Le Buanec, Chairman of 
the Organising Committee

09:30 Welcome by Mr. Jacques Diouf, Director-General 
of FAO (tbc)

10:00 Welcome address by the Minister of Agriculture, 
Italy (tbc)

10:30 Key Note Speech by Mr. M. S. Swaminathan, 
UNESCO Chair in Ecotechnology, Member of 
Parliament of India and Father of the Indian 
Green Revolution

11:00 Conclusions of the Expert Forum
11:30 Providing an enabling environment (panel 

discussion) 
Panel moderator: Mr. Bernard Le Buanec
Panel members:
Mr. Ken Ash, Director, Trade and Agriculture 
Directorate, OECD
Mr. Francis Gurry, Director General, World 
Intellectual Property Organization (WIPO) and 
Secretary General, UPOV (tbc)
Mr. John C. Kedera, Managing Director, KEPHIS
Mr. Michael Muschick, Secretary General, ISTA
Mr. Shivaji Pandey, Director of Plant Production and 
Protection Division (AGP), FAO
Ms. Esther Penunia, Secretary General, Asian 
Farmers’ Association for Rural Development (AFA)
Mr. Orlando de Ponti, President, ISF
Mr. Doug Waterhouse (Australia), President of the 
Council, UPOV
Representative of the International Federation of 
Agricultural Producers (IFAP) (tbc)
Chairperson of Session 2 (tbc)

12:00 Lunch
13:30 Providing an enabling environment (continued)
15:00 Coffee break
15:30 Concluding remarks
16:00 Closing of the Conference

Structure

The Expert Forum will be in English 
only.

The Policy Forum will have simulta-
neous interpretation in Arabic, Chinese, 
English, French, and Spanish.

Registration

Registration is required (cost € 125). In 
order to participate, please register on-line 
at worldseedconference.org. 

Registration will be open from 30 March 
2009.

Conference presentations and 
proceedings

Copies of all presentations will be pub-
lished on the Conference website. The pro-
ceedings will be published after the Confer-
ence.� 

Seed Testing International No. 137 April 200926

assoCIatIon neWs



No. 137 April 2009 Seed Testing International 27

assoCIatIon neWs

gress, Cologne, Germany

On behalf of the German Ministry of 
Food, Agriculture and Consumer 

Protection, the Ministry of the Environ-
ment and Conservation, Agriculture and 
Consumer Protection of the State of North 
Rhine-Westphalia and the Secretary Gen-
eral of ISTA, we are pleased to announce 
the upcoming 29th ISTA Congress 2010 
in Cologne, Germany. You are cordially 
invited to attend this International Seed 
Testing Congress, which will take place in 
the impressive historical venue ‘Guerzen-
ich’ in the heart of Cologne.

The 29th ISTA Congress will include 
many interesting and informative sessions. 
In comparison with previous ISTA Con-
gresses there will be some changes to the 
Congress structure.

Preliminary programme

Pre-Congress workshops

Two pre-Congress workshops for seed 
analyst training are scheduled in conjunc-
tion with the 29th ISTA Congress 2010. 
They will take place during the week prior 
to the beginning of the Congress. 

It is planned to hold a three-day work-
shop entitled “Species and variety testing 
with protein electrophoresis” at the Bun-
dessortenamt (Federal Plant Variety Of-
fice) in Hanover. 

A five-day workshop on “Viability and 
germination testing” is scheduled at the 
LTZ (Agricultural Technology Park) Au-
gustenberg, Karlsruhe. 

ISTA Seed Symposium

The ISTA Seed Symposium with the title 
“Application and improvement of estab-
lished and advanced technologies in seed 
testing” will take place from 16–18 June. 
Reports on latest developments and results 
of seed science research will be given in oral 
presentations and poster sessions.

Meetings of the 18 ISTA Technical 
Committees

Meetings of all 18 ISTA Technical Com-
mittees, reporting on latest developments, 
validations and standardization of seed 
testing methods, are scheduled for 19 and 
20 June. 

Event

On 21 June an event with the draft title 
“Harmonized seed testing and global seed 
trade” will be held by the German Ministry 
of Food, Agriculture and Consumer Pro-
tection. The aim of the event is to discuss 
the question “Does the global seed trade 
need more harmonization?”

ISTA Ordinary Meeting

The ISTA Ordinary Meeting will take 
place on 22 June. This business meeting 
of government representatives will deal 
with internationally validated seed testing 
methods in the ISTA Rules, and with all 
other ISTA affairs. 

Post-Congress tours

Three post-Congress tours are sched-
uled for 23–25 June 2010, directly after the 
ISTA Congress. All tours will depart from 
Cologne, and are planned to go to Baden-
Württemberg, Thuringia and Bavaria. 
The itinerary includes interesting visits to 
seed laboratories, meetings with breeders, 

29th ISTA Congress 2010 
Cologne, Germany, 16–22 June 2010

Udo von Kröcher 
 ISTA 2nd Vice-President and Chair of the National Organizing Committee, President of the Federal Plant Variety Office

Wednesday, 16 to Friday, 18 June 2010 
Seed Symposium: “Application and 
improvement of established and ad-
vanced technologies in seed testing”

Saturday, 19 & Sunday, 20 June 2010 
Meetings of the 18 ISTA Technical 
Committees

Monday, 21 June 2010 
Event: “Harmonized seed testing and 
global seed trade”

Tuesday, 22 June 2010 
ISTA Ordinary Meeting

Table 1. 29th ISTA Congress 2010: prelimi-
nary programme in brief

The ‘Gürzenich’, venue of the ISTA Congress 2010 (©koelnkongress.de).
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29th ISTA Congress, 

growers and multipliers, and visits to fa-
mous sights and cities.

The workshops and tours have not been 
finalised; further information will follow 
after the ISTA Annual Meeting 2009 in 
Zurich.

The venue: Cologne

The 29th ISTA Congress will take place 
in Cologne. Cologne is located at the cross-
roads of main international traffic routes 
and is a multi-cultural city that looks back 
on a 2000-year history. This cathedral city 
on the Rhine is an important business cen-
tre in the west of Germany and in the heart 
of Europe. The ‘Guerzenich’, a historical 
events and congress centre, is located in 
the centre of Cologne, near the main rail-
way station, and surrounded by hotels of 

all categories. There are two international 
airports nearby – Cologne-Bonn and Düs-
seldorf. Further information about accom-
modation, travel, passports, visas, invita-
tion letters etc. will be provided after the 
ISTA Annual Meeting 2009 in Zurich, 
Switzerland. 

Registration fees

Different registration fees will be offered 
for three different periods: 16-22 June, 16-
20 June or 19-22 June. Provision is made 
for ISTA Members and non-members. 
Table 2 gives an overview of the different 
fees. 

There are reduced fees for EARLY reg-
istration up to and including 28 February 
2010.

Registration fees include all sessions, 
coffee breaks and lunches, and the wel-
come cocktail and official dinner for the 
registered period.

The accompanying-persons fee includes  
all coffee breaks and lunches, and the wel-
come cocktail and official dinner. The fee 
does not include sessions.

The deadline for registration is 15 May 
2010. 

Trade exhibition

We would like to invite all exhibitors in-
terested in reaching a target group of up to 
600 seed science professionals from labo-
ratories and organizations worldwide. The 
trade exhibition will be located in the foy-
ers of the Congress Centre. 

Organization

The 29th ISTA Congress will be hosted 
by the Federal Ministry of Food, Agricul-
ture and Consumer Protection, in coop-
eration with the Federal State of North 
Rhine-Westphalia. 

A National Organizing Committee, 
chaired by the President of the Federal 
Plant Variety Office (Bundessortenamt), 
has been established to prepare the 
Congress. 

The Federal Agency for Agriculture and 
Food will be responsible for coordinating 
the congress on the ground.

Please visit the ISTA Congress 2010 web 
site (www.ista-cologne2010.de) for further 
information.  

Table 2. Registration fees

Periods Events EARLY registration
(up to 28 Feb 2010)

LATE registration
(1 March 2010 and after)

ISTA Members
16–22 June 2010 FULL Congress 550 €  750 €
16–20 June 2010 Seed Symposium & TCOM 500 €  700 €
19–22 June 2010 TCOM, Education, OM 450 €  650 €
Non-members
16–22 June 2010 FULL Congress 825 € 1125 €
16–20 June 2010 Seed Symposium & TCOM 750 € 1050 €
19–22 June 2010 TCOM, Education, OM 675 €  975 €
Students
16–20 June 2010 Seed Symposium & TCOM 150 €  150 €
Accompanying persons
16–22 June 2010 FULL Congress 350 €  350 €
16–20 June 2010 Seed Symposium & TCOM 250 €  250 €
19–22 June 2010 TCOM, Education, OM 200 €  200 €

The entrance hall of the ‘Gürzenich’ (©koelnkongress.de)
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2nd call for papers
This is an invitation to people interested 
in presenting a paper during the Seed 
Symposium of the 29th ISTA Congress.

The 29th ISTA Seed Symposium will 
be made up of five oral sessions, detailed 
below, and two poster sessions, each of 2 
hours, covering the same topics. Each oral 
session will be chaired by a lead speaker 
who is well known in the field of seed sci-
ence and technology.  

Intending participants are encouraged to 
present oral and poster papers dealing with 
a range of topics under the above theme. 
The research reported in offered papers 
can cover both the scientific basis of as-
pects of seed quality and its technological 
application in seed testing. In all sessions, 
we welcome papers based on both estab-
lished seed testing methods and those using 
new or advanced technologies such as au-
tomated and computer-based methods and 
non-destructive techniques. Papers may be 
on crop species, flowers, trees and shrubs 
and new and potential cultivated species. 
We encourage papers on both tropical and 
temperate species.

Offers of papers should be submitted 
online only (www.seedtest.org/en/seed-
symposium2010.html) in the form of an 
abstract in English of 1600 characters 
(maximum). Papers will be presented oral-
ly and in poster form, both forms having 
equal status. As the number of oral presen-
tations will be limited by time constraints, 

oral presentation of your paper may not be 
possible and you may be asked to present 
your paper as a poster. The selection of pa-
pers for oral presentation will be by the Sci-
entific Programme Advisory Committee. 

Deadlines

The timetable for submission and ac-
ceptance of papers is as follows:
October 2008: First call for papers
15 July 2009: Deadline for submission of 

papers. Papers reviewed by the Scien-
tific Programme Advisory Committee.

17 September 2009: Authors of papers 
considered for oral presentation 
contacted for further information on 
experimental results, additional to the 
abstract.

1 November 2009: Authors informed 
whether papers have been accepted for 
oral or poster presentation.

1 March 2010: Deadline for payment of 
registration fee for authors of accepted 
oral papers. If the presenter of an oral 
paper has not registered, the paper will 
be replaced in the programme.

1 March 2010: Deadline for acceptance of 
an invitation to present an offered oral 
paper as a poster.

2 April 2010: Deadline for payment of 
registration fee for authors of accepted 
poster papers. If none of the poster au-
thors has registered by this time, it will 
not be possible to present the poster and 
the abstract will not be published.

Funding

Authors of proposed papers are encour-
aged to explore possible sources of funding 
for their attendance at the symposium as 
early as possible. ISTA cannot offer any 
financial support to authors of papers. 
However, a letter of acceptance of a paper 
for presentation (subject to funding) can 
be provided to assist in funding applica-
tions after 1 November 2009.

Scientific Programme Advisory 
Committee

Alison A. Powell (United Kingdom), Seed 
Symposium Convenor

Theresa Aveling (South Africa)
Valerie Cockerell (United Kingdom)
Michael Kruse (Germany)
Joël Léchappé (France)
Julio Marcos Filho (Brazil)
Augusto Martinelli (Argentina)
Lea Mazor (Israel)
Enrico Noli (Italy)
Anne Bülow-Olsen (Denmark)
Robin Probert (United Kingdom)
Zdenka Prochazkova (Czech Republic)
Brent Turnipseed (USA)
Joost van der Burg (Netherlands)

ISTA Seed Symposium 16–18 June 2010: 
“Application and improvement of established and 
advanced technologies in seed testing”
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29th ISTA Congress, 

Programme

Session 1: Technologies for improved 
seed supply

Aspects of seed production related to seed – 
quality during conventional and organic 
production
Genetic conservation for breeding and diversity– 
Participatory plant breeding– 
Seed supply and development of seed testing – 
in developing countries
Seed health issues during production– 
Physical and chemical seed treatments– 
Seed moisture testing– 

Chair and lead speaker: P.K. Agrawal 
Prasha Agri Consultants Pvt. Ltd., New 
Delhi, India

Presentation title: Seed-led technology 
for better crop yield

The millennium challenge of producing 
more food from less land envisages high 
technological intervention. Seed is the de-
livery system through which most of ge-
netic and biotechnological advancements 
get transferred for crop production. Com-
bination of better genetic potential with bi-
otech-enabled traits like insect protection 
and weed management, better agronomic 
techniques and tools has improved crop 
yield. In India Bt cotton can be cited as an 
example for this success. Five cotton events 
encompass 80 % of the total cotton culti-
vated area in India. Improved seed supply 
coupled with better agronomy facilitated a 
phenomenal increase in cotton production 
and India has become the 2nd largest cot-
ton producer in the world. Technology has 
moved further. Seeds are now engineered 
to withstand a range of biotic stresses, en-
hance water and nitrogen use efficiency and 
to improve nutritive content. Biopharming 
and bioengineered ‘albedo’ plants are other 
emerging technologies whereby the scope 
of seed is widening beyond that of a mere 
agricultural commodity. [The co-author of 
this paper is Sherry R Jacob, ICAR Direc-
torate of Seed Research, Kushmaur, Mau 
275101, (UP), India].

Session 2: Aspects of purity: genetic, 
technical and physical

Varietal identification– 
Seed lot heterogeneity and sampling– 
Automated and computer-based methods for – 
seed identification and assessment
Seed processing– 
GM testing, the co-existence of GM and – 
conventional seed production
Contamination with fungal fruiting bodies, – 
weeds and parasitic plants

Chair and lead speaker: E. Noli 
Laboratory for Seed Research 
and Testing, Department of 
Agroenvironmental Sciences and 
Technologies, University of Bologna, 
Bologna, Italy 

Presentation title: New tools for 
measuring genetic quality in seed 

Plant breeding is widely recognized as 
the major single contributor to the dra-
matic increases in agricultural yields ob-
served over the last century. The seed is the 
delivery system for the scientific advances 
and technological innovations that have 
been achieved through plant breeding. In 
this context, genetic quality, both in terms 
of identity and purity, is an important 
component of the overall seed value, and 
its maintenance is the objective of certifica-
tion schemes. Identity preservation extends 
further down in the production chain to 
separate specialized products from generic 
commodities.

Biochemical markers were the first ef-
ficient tool for variety identity and purity 
testing, and they are currently applied both 
in variety registration and protection as 
well as in seed quality control. However, 
in the last two decades molecular marker 
technology has become widely utilized in 
all stages from basic research to quality 
control of agricultural products, through 
the intermediate steps of variety develop-
ment and seed production. In fact DNA-
based technologies are highly efficient for 
genetic characterization and allow both 
the tagging of specific traits and the detec-
tion and quantification of minute amounts 
of contaminants. 

Session 3: Basic approaches to 
physiological processes in seeds (in 
collaboration with the International 
Society for Seed Science)

Seed development and maturation– 
Desiccation tolerance and its acquisition– 
Water activity in seeds– 
Regulation, induction and breaking of dor-– 
mancy
Genomics– 
Genetic regulation and initiation of germination– 
Stress tolerance– 
Physiology of priming– 

Chair and lead speaker: G. Leubner 
Molecular Plant Sciences, University of 
Freiburg, Germany

Presentation title: Comparative seed 
biology will lead the way: Evolutionary 
conservation and biodiversity of 
physiological mechanisms that control 
germination

Two opposing forces provide the basic 
physiological mechanism for the control 
of seed germination timing and synchrony: 
The growth potential increase of the em-
bryo leading to cell-wall extension growth, 
and the restraint weakening of the various 
covering layers (envelopes). The latter in-
clude natural envelopes like endosperm, 
testa (seed coat), pericarp (fruit coat), as 
well as artificial envelopes applied by seed 
technologists. Research with seed model 
systems/species has started to provide an 
understanding of the molecular mecha-
nisms underlying embryo growth, restraint 
weakening, dormancy, and the seed re-
sponses to environmental cues and abiotic 
stresses. Through adaptation, germination 
is timed to avoid unfavourable weather for 
subsequent plant establishment and repro-
ductive growth. This adaptation seems to 
have taken place on a theme rather than 
via fundamentally different paths and sim-
ilarities underlying the extensive diversity 
in the seed responses to the environment 
become evident. Interdisciplinary research 
approaches have combined molecular ge-
netics, physiology, biochemistry, ecology, 
biomechanics, engineering and technol-
ogy with post-genomic, bioinformatic and 
modelling techniques. These are on the 
way to providing an integrated, systems 
biology understanding of seed dormancy, 
after-ripening and germination. Compara-
tive seed biology, with model, horticultural 
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and crop species representing important 
phylogenetic clades and seed types, will 
lead the way to the identification of evo-
lutionary conserved and species-specific 
mechanisms that control germination.

Session 4: Approaches to the evaluation 
and improvement of germination

Germination testing methods– 
Dormancy in seed testing– 
Viability testing– 
Influence of storage and storage conditions on – 
germination
Seed collection and handling effects on germi-– 
nation and longevity
Effects of insect pests and seed-borne – 
pathogens 

Chair and lead speaker: J. Léchappé 
GEVES Station Nationale d’Essais de 
Semences,  Beaucouzé, France

Presentation title: Seed germination 
tests: ubiquitous and up-to-date tests 
over the years? Influence of external 
factors such as quality assurance and 
progress in research on the stability and 
the evolution of the tests. 

Since the creation of the first seed test-
ing laboratories at the end of the 19th cen-
tury, germination tests have remained the 
reference tests for the seed trade, the seed 

industry in their aim to produce seeds of 
high quality, and for national and inter-
national regulations. Two aspects will be 
developed and discussed:

The classical and standard germination – 
tests, in the framework of quality assur-
ance facilitate the equivalence of evalua-
tion of the seed germination quality over 
the world regions, whatever the techno-
logical facilities of the laboratories may 
be.
The input of research to the evolution – 
of the classical tests (germination, tetra-
zolium, viability etc.). Nowadays, more 
and more tests are available for tropical 
and subtropical species. Many applied 
research programmes aim to improve 
the performance of the tests, for example 
by shortening the duration, breaking the 
dormancy (GA

3, KNO3). New tests are 
being added to the existing ones. Some 
are in the process of being adopted as 
routine tests (SBP-ELISA, image analy-
sis), whilst others are more prospective 
(e.g. molecular markers).
The interactions between the seeds pre-

sented for testing and accompanying ad-
ditional elements, such as seed microflora 
(saprophytes or pathogens) and seed treat-
ments, including chemicals with the possi-
bility of phytotoxicity, and their influence 
on the way that test methods evolve, will 
also be discussed.

The Great Hall of the ‘Gürzenich’ 
(©koelnkongress.de) 

Session 5: Assessment and improvement 
of seed performance in practice

Causes of vigour differences (production, – 
processing, physiological)
Vigour testing– 
Impact of seed vigour on crop and transplant – 
establishment
Priming and other invigoration treatments– 
Vision systems for seedling selection– 

Chair and lead speaker: S. Matthews 
School of Biological Sciences, University 
of Aberdeen, Aberdeen, United Kingdom

Presentation title: Seed vigour: from 
one hypothesis to many predictions and 
uses.

Almost all vigour tests that are in use or 
proposed can be explained in terms of seed 
ageing and its consequences. Experimental 
evidence will be presented to support this 
hypothesis in a range of crops, including 
major field crops (e.g. maize and soyabean) 
and vegetables (e.g. legumes, brassics, cu-
curbits, pepper). The consequences of age-
ing, including electrolyte leakage into seed 
soak water and slower physiological ger-
mination, form the basis of many vigour 
tests. These tests differentiate the field and 
greenhouse emergence as well as the stor-
age potential of seed lots that have similar 
and acceptable high levels of standard ger-
mination. The ageing hypothesis can be ex-
tended by interpreting differences in rate of 
germination as differences in the mean lag 
period between imbibition and radicle pro-
trusion, during which the damaging effects 
of ageing undergo metabolic repair. This 
proposition will be used to explain stress 
tests (e.g. cold test for maize) and seedling 
growth tests (e.g. cool germination test for 
cotton) of seed vigour and some of the ef-
fects of seed priming. The implications for 
the rational search for rapid biochemical/
molecular tests of seed vigour and for the 
selection of vigorous genotypes will be 
highlighted. This will provide a science-
based theme for the oral and poster papers 
that follow in Session 5. 
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New members
Argentina ARDL0202
Jorge Valdez 
Laboratorio de Analísis de Semillas Agrícolas 
‘José Crnko’
E.E.A. INTA
P.O. Box 8
La Consulta, Mendoza, 5567
Phone: +54 2622 470753
Fax: +54 2622470753
Mail: jvaldez@laconsulta.inta.gov.ar

Australia AUDM0003
Lindsay Cook 
Australian Seeds Authority Ltd 
P.O. Box 187
Lindfield NSW 2070
Phone: +61 2 9416 2943
Fax: +61 2 9416 4109
Mail: lcook@aseeds.org.au

Chile CLAM0002
Rosa Piña Gonzalez 
Pinto y Gajardo S.A. Seed Production
Joaquin Rodriguez 7267
Macul, Santiago, 7820206
Phone: +56 2 3795252
Fax: +56 2 2832524
Mail: rpina@pigaseeds.com

Egypt EGDM0004
Salah Mohamed Moawad 
Central Administration for Seed Certification 
(CASC)
Giza Seed Testing Station
8 Gamaa Street
P.O. Box 147
Rabee EL Gezee-Giza, 12211
Phone: +202 35 72 08 39
Fax: +202 35 72 59 98
Mail: casc@casc.gov.eg; quere.b@gexconsult.
com

France FRML0800/FRML0801
Fédération nationale de la Production des 
Semences de Maïs et de Sorgho
Personal member: Denis Hoffmann
21 chemin de Pau
64121 Montardon
Phone: +33 5 59 12 67 32
Fax: +33 5 59 12 67 10
Mail: michele.greco@agpm.com

Croatia HRAM0002
Zlatko Satovic 
Faculty of Agriculture
University of Zagreb
Dept. of Seed Science and Technology
Svetosimunska 25
Zagreb, HR-10000
Phone: +385 1 239 3935
Fax: +385 1 239 3930

Israel ILAM0003
Kaiima Bio Agritech Lto.
Associate member: Raanan Cohen
Kfar Yehoshua, 36582
Phone: +972 4 953 0148
Fax: +972 4 953 4720
Mail: rcohen@kaiima.com

India INPM0003
C.R. Sreechandana 
Monsanto India Limited
Seed Testing Laboratory
S. No. 677 & 679, 6A, NISA, Lalgadimalakpet 
Village
Shameerpet Mandal, Rangareddy District
Hyderabad, Andhra Pradesh, 500078
Phone: +91 8418 304 640
Fax: +91 40 23321658

Iran IRML0302
Afshin Esmaailifar
Oil Seed Research & Development Co.
No 20, 4th St., Ahmad Ghasir Avenue
Teheran
Phone: +98 21 88 751 926
Fax: +98 21 88 85 000 80
Mail: aesmaailifar@ordc.ir

Kenya KEDM0002
Zakayo Kinyanjui 
KEPHIS Seed Testing Laboratory
Nakuru-Lanet Road
P.O. Box 1679
20100 Nakuru
Phone: + 254 20 3536170
Fax: +254 20 3536170
Mail: kephisnakuru@kephis.org

Republic of Korea KRDL0102
Su-Jeong Kim
Central Seed Testing Laboratory
Inspection Divison
Experiment Research Institute of NAQS
560, 3-Ga, Dangsan-Dong
Youngdeungpo-Gu, Seoul
Phone: +82 2 2165 6040
Fax: +82 2 2165 6043
Mail: ksi@naqs.go.kr

Lithuania LTDL0102
Erika Kružintaitiene 
Seed Quality Testing Subdivision of Seed Divi-
sion within the State Seed and Grain Service 
under the Ministry of Agriculture
Ozo g. 4A 
08200 Vilnius
Phone: +370 85 2 760341
Fax: +370 85 2 375631
Mail: laboratorija@vsgt.lt

Moldova MDML0102
Andrei Mihalachi 
Laboratory of State Inspection for Seeds of 
Republic of Moldova
Ministry of Agriculture and Food Industry
162 Stefan Cel Mare Street, Office 1509
Chisinau, 2004
Phone: +373 22 21 0009
Fax: +373 22 21 2605
Mail: iss_rm@mail.md

Netherlands NLAM0003
Jan Willem Hoopman
Hoopman equipment & engineering b.v.
Akkermateweg 5a
7122 LG Aalten
Phone: +31 543 470 496
Fax: +31 543 479 072
Mail: jwhoopman@hoopman-equipment.nl

Pakistan PKDL0100/PKDL0101
Federal Seed Certification & Registration 
Department
Ministry of Food, Agriculture & Livestock
Personal member: Akhlaq Hussain Syed 
Mauve Area G-9/4
Islamabad, 44000
Phone: +92 51 9260126
Fax: +92 51 9260234
Mail: nazariqbal@yahoo.com

ISTA membership changes
  Status 15 March 2009
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ISTA membership changes

Seed Science 
and Technology
Subscriptions:
Personal print only CHF  419.00
Personal online only CHF  366.00
Personal print + online CHF  464.00
Institutional print only CHF  419.00
Institutional online only CHF 1279.00
Institutional print + online CHF 1621.00

Available from the ISTA Secretariat 
or online at www.seedtest.org/sst

Romania ROML0600/ROML0601
Monsanto Romania Srl.
Sinesti Plant
Personal member: Florina Palada
E 85/DN2 Road
Urziceni, km 36+200, no 600-611/1
927220 Sinesti, Ialomita county
Phone: +40243 207 718
Fax: +40243 207 781
Mail: florina.palada@monsanto.com

Sweden SEAM0001
Elisabeth Prescher 
Svenska Skogsplantor AB 
Forest Seed Centre
Aabyforsvaegen
34014 Lagan
Phone: +46 372 303 80
Fax: +46 372 300 92
Mail: finnvid.prescher@skogsplantor.se

Ukraine UADL 0102
Sergiy Chmyr 
Ukrainian State Seed Inspectorate
Suite 408, Solomyanska Ploshcha 2
Kyiv, 03035
Phone: +38 044 2440211
Fax: +38 0442440210
Mail: agro@uintei.kiev.ua;udni@meta.ua

UAML0300/UAML0301
Scientific Innovative Center “Slovjansky”
Laboratory Representative: Victor Volkodav
Sovetskaja str. 3, Singaevka
Shpola district, Cherkassy region
Shpola, 20600
Phone: +380 44 527 9883
Fax: +380 44 525 1404
Mail: sicslov@ukr.net

United Kingdom GBPM0008
Stan Matthews
University of Aberdeen 
School of Biological Science
23 St Machar Drive
Aberdeen, Scotland, AB24 3UU
Phone: +44 1224 733395
Fax: +44 1224 273731
Mail: stanmatthews791@googlemail.com

United States USAM0010
Dale Krolikowski 
Germain’s Technology Group
Technical Services
8333 Swanston Lane
Gilroy, California, 95020
Phone: +1 408 848 8120
Fax: +1 408 848 2124
Mail: dkralikowski@germains.com

For online access to the journal Seed 
Science and Technology, please proc-

ess the following steps:
Register yourself as a user at https://1. 
www.ingentaconnect.com/register/per-
sonal. During this process, you choose 
your own username and password.
After successful registration, you will 2. 
receive an e-mail with the message 
‘Welcome to IngentaConnect - Your 
Personal Registration Details’.
Sign in at http://www.ingentaconnect.3. 
com (bar on the right side) using your 
personal registration details as given 
in the welcome message.
Once you are signed in (the bar on the 4. 
right now says you are signed in), en-
ter ‘seed science and technology’ in the 

search box to the left, select ‘Journal 
or book title’ and ‘GO’.
Click on the search result ‘Seed Sci-5. 
ence and Technology’ and request 
access to the journal by following the 
links to ‘activating personal subscrip-
tions’ (enter your invoice number 
(non-ISTA Members) or ISTA Mem-
ber code).
Your details will be verified and you 6. 
will get access to the journal within 24 
hours.

A more detailed step by step procedure 
is given at www.seedtest.org/sst.

If you have any questions related to on-
line access to Seed Science and Technol-
ogy, please contact the ISTA Secretariat 
for assistance. 

Guidelines for online access to  
Seed Science and Technology

Membership terminations
Ukraine UADL0101
Viktor M. Malasai 
Ukrainian State Seed Inspectorate
Suite 408, Solomyanska Ploshcha 2
Kyiv, 03035
Phone: +38 044 2440211
Fax: +38 0442440210
Mail: udni@meta.ua;agro@uintei.kiev.ua
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Summary

The germination medium top of creped 
cellulose paper without a blotter and cov-
ered with a ½–¾-inch (1.27–1.91 cm) layer 
of sand (TCS) is currently utilized in AOSA 
Rules as a growing medium for six species: 
Glycine max, Gossypium spp., Helianthus 
annuus, Phaseolus vulgaris, Pisum sativum 
and Zea mays.

A peer validation study showed no sig-
nificant differences between currently used 
ISTA media and top of crepe paper with 
sand (TPS) medium for Glycine max and 
Zea mays. However, for Phaseolus vul
garis, the TPS medium produced signifi-
cantly different but higher results than the 
between-paper (BP) method. For Helian
thus annuus, TPS produced significantly 
higher results than BP, but no significant 
difference to sand and organic growing 
media. These results support the inclusion 
of TPS as a new testing medium option for 
ISTA laboratories.

Introduction

A significant germination media dispar-
ity exists between the International Seed 
Testing Association (ISTA) International 
Rules for Seed Testing and the Association 
of Official Seed Analysts (AOSA) Rules for 
Testing Seeds. The difference is the AOSA 
option of conducting germination tests on 
creped cellulose paper (TC) and on top 
of creped cellulose paper without a blot-
ter and covered with ½–¾-inch (1.27–1.91 
cm) layer of sand (TCS) on the follow-
ing species: Glycine max, Gossypium spp., 
Helianthus annuus, Phaseolus vulgaris and 
Zea mays. A number of laboratories utiliz-
ing AOSA methods have adopted the TCS 
medium because it allows precise calibra-
tion of moisture levels through the use of 

calibrated water-spraying tables and dry 
sand.

Typically, TCS tests are conducted by 
moistening a sheet of creped paper, plant-
ing seed on the moistened medium and 
covering the seed and paper with 2 cm of 
dry sand. Initial discussions with the ISTA 
Germination Committee chairperson, Ro-
nald Don, suggested that the TC medium 
was already covered as an ISTA medium 
as top of paper (TP); however, the TCS 
medium (combination of paper and sand) 
would require comparative testing before 
consideration for inclusion in the Interna
tional Rules for Seed Testing.

In response, a multi-laboratory com-
parative test was completed on the use of 
TCS as a germination media for Pisum sa
tivum. After the completion of this study, 
the ISTA Germination Committee ap-
proved a proposal for the inclusion of 
top of crepe paper with sand (TPS), the 
equivalent to the AOSA TCS method, as 
a germination medium for Pisum sativum. 
This Rule proposal was voted on in June 
2008 at the ISTA Ordinary Meeting and 
passed. However, the AOSA Rules contain 
five additional species (Glycine max, Gos
sypium spp., Helianthus annuus, Phaseolus 
vulgaris and Zea mays) that allow use of 
the TCS medium. Allowing the use of the 
TPS medium within the ISTA Rules for 
these additional species was the next logi-
cal topic of interest after TPS was adopted 
for Pisum sativum.

Materials and methods

A peer validation study was designed to 
compare the germination rates of Glycine 
max, Phaseolus vulgaris and Zea mays on 
the three media between paper (BP), sand 
(S) and TPS, and the germination rates 
of Helianthus annuus on the four media 
BP, S, TPS and organic growing medium 
(O). Gossypium spp. was considered for 
the study, but was not included, since the 
TCS method on Gossypium spp. is not 
widely utilized. Four seed lots per spe-
cies were tested. The average germination 

rates for the four seed lots each of Glycine 
max, Phaseolus vulgaris, Zea mays and 
Helianthus annuus were 88.9, 89.6, 93.3 
and 88.8 %, respectively. The germination 
regimes followed ISTA Table 5A Part 1. 
Four hundred seeds were used for each me-
dium, with four observations of 100 seeds 
each. Two ISTA-accredited laboratories 
participated: Kari Fiedler, SGS Mid-West 
Seed Services, Inc., Brookings, SD, USA 
(AOSA/ISTA), and Victor Vankus, Na-
tional Tree Seed Laboratory, Dry Branch, 
GA, USA (AOSA/ISTA).

The effects of the various factors (labo-
ratory, seed lot, medium and their interac-
tions) were assessed by analysis of variance 
(ANOVA), and least significant differenc-
es (LSDs) were computed for comparing 
means. The computations were performed 
using MSUSTAT (1991).

Results

Mean germination percentages for Gly
cine max and Zea mays showed no signifi-
cant differences by media type (Table 1). 
Mean germination percentages for Phaseo
lus vulgaris using S and TPS were 92.1 and 
91.2 %, respectively, and significantly high-
er than BP (85.7 %). Mean germination for 
Helianthus annuus on TPS was 94.4 %, sig-
nificantly higher than BP (91.0 %), and not 
significantly different from S and O (94.3 
and 92.9 %, respectively; Table 2).

Discussion 

Since results obtained in the previous 
validation study (Evaluation of Crepe 
Cellulose Paper Covered with Sand as an 
ISTA Medium) supported the inclusion of 
TPS as a medium option in the ISTA Rules 
for Pisum sativum, the ISTA Germination 
Committee determined that a peer valida-
tion study was necessary to include TPS 
as a medium option also for Glycine max, 
Helianthus annuus, Phaseolus vulgaris and 
Zea mays.

The data generated in the current valida-
tion study supports the inclusion of TPS as 

Creped cellulose paper covered with sand for Glycine max, 
Helianthus annuus, Phaseolus vulgaris and Zea mays

K.A. Fiedler1, T.J. Gutormson2, K.A. Brix-Davis3 and A.L. Patin 
 Members, ISTA 1Forest Tree and Shrub Seed, 1Germination, 2Proficiency Test and 3Variety Committees

SGS Mid-West Seed Services, Inc.
Brookings, South Dakota, USA
kari.fiedler@sgs.com
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Creped cellulose paper covered with sand for Glycine max, Helianthus annuus, Phaseolus vulgaris and Zea mays

Medium Mean germination (%)
BP 91.0

S 94.3

O 92.9

TPS 94.4
LSD (p = 0.05)  1.5

Medium Mean germination (%)
Glycine max Phaseolus vulgaris Zea mays

BP 88.6 85.7 94.8
S 88.2 92.1 94.1
TPS 88.1 91.2 93.9
LSD (p = 0.05) NS  2.2 NS

a new medium for ISTA laboratories for 
these species. The TPS medium utilizes a 
“lean manufacturing” approach to seed 
testing through sprayer tables, food serv-
ice trays and carts. The TPS medium has 
the potential to save time and increase uni-
formity of results among seed testing labo-
ratories. A key advantage of this medium is 
the uniformity in sand-based tests allowed 
by the use of dry sand and calibrated mois-
ture application through sprayer tables.
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Table 1. Mean germination percentages averaged across two labora-
tories and four seed lots for three media types for various species. 

Table 2. Helianthus annuus mean germination percentages averaged 
across two laboratories and four seed lots for four media methods.

New method for germination of Brassica spp. and Sinapis 
alba seeds

Z. Ripka 
 Chair, ISTA Flower Seed Committee

Central Agricultural Office
1024 Budapest, Hungary
RipkaZ@ommi.hu
 

Using the top-of paper (TP) substrate 
prescribed in the ISTA Rules (ISTA 

2008) is inefficient when testing large num-
bers of samples, in terms of the space re-
quired in the germination facilities. For 
this reason, trials have been carried out 
in Hungary with the between-paper (BP) 
substrate, which requires much less space 

and is a prescribed substrate for Raphanus 
sativus (another Brassicaceae species). The 
results obtained over several years indicate 
that there are no significant differences 
between the results of tests using BP com-
pared to TP. 

Testing Sinapis alba using the BP 
method

To test whether BP could be included 
in the ISTA Rules as a prescribed sub-
strate for Brassica spp. and Sinapis alba 

germinations, a peer validation study 
was carried out. This study involved the 
comparative testing of three seed samples 
of varying germination capacity of both 
Brassica spp. and Sinapis alba by three dif-
ferent ISTA-accredited laboratories. The 
laboratories tested the samples using both 
the BP and TP methods at the two alterna-
tive temperatures prescribed in the ISTA 
Rules, i.e. constant 20 °C, and alternating 
20 and 30 °C. For each test, 4 replicates of 
100 seeds were sown on the BP substrate 
(Fig. 1), and the participating labs used 
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New method for germination of Brassica spp. and Sinapis alba seeds

their own usual procedures for the TP 
substrate. Dormancy was not a problem 
with any of the seed lots, and the labora-
tories were instructed not to apply KNO3 
or prechilling. The germination period 
(days of counting) and the evaluation of 
the seedlings were in accordance with the 
ISTA Rules.

Data exploration

The number of normal seedlings of 
Brassica spp. and Sinapis alba were first ex-
plored using box plots, which showed that 
there appeared to be little difference in ger-
mination between the BP and TP methods, 

or between germinations at 20 °C and 20 
and 30 °C. Calculation of the mean results 
for the BP (87.4 %) and TP (87.2 %) meth-
ods, and tests conducted at 20 °C (87.4 %) 
and 20 and 30 °C (86.8 %) confirmed this 
(Fig. 2). 

However, there appeared to be interac-
tions between methods and laboratories, 
particularly for the Brassica spp. samples. 
For the Sinapis alba samples, differences 
between methods and laboratories were 
not as obvious (Fig. 3).

Figure 2. Plot of mean germination results obtained using TP and BP 
media and a constant 20 °C and alternating 20-30 °C

Figure 1. Testing Sinapis alba using the between-paper method
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Figure 3. Detailed results of the three labs and the four test methods for the Brassica spp. and 
Sinapis alba samples.
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Analysis of variance

In order to investigate the interactions 
further, the data was subject to analysis of 
variance (ANOVA). A fixed-effect model 
was used, with the objective to describe the 
data and not to make inferences based on 
the possible population of laboratories. 
For the Brassica spp. there were significant 
interactions for Lab x Method, Tempera-
ture x Method, Lab x Seed Sample, Lab x 
Temperature x Method and Laboratory x 
Seed Sample x Temperature. For Sinapis 
alba the only significant interaction was 
with Seed Sample x Method. The ANOVA 
tables also show that there was no signifi-
cant difference between the TP and BP 
methods for either species.

Estimate repeatability and 
reproducibility of the test results

For Brassica spp. and Sinapis alba a 
mixed-effect model was fitted to the data. 
An estimate of the repeatability was then 
given by the residual variance component 
estimate and an estimate of the reproduc-
ibility by the repeatability estimate plus the 
sum of the variance component estimates 
associated with random terms.

The repeatability estimates were found 
to be comparable for both species: 14.23 
for Brassica spp. and 12.12 for Sinapis 
alba. If we compute the binomial vari-
ance associated to a germination of 85 % 
and 100 seeds, we find: (85 x 15)/100 = 
12.75. We can say, therefore, that for the 
Brassica spp. and Sinapis alba compara-
tive test, the repeatability (intra-laboratory 
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Following the introduction and defini-
tion of organic growing media in the 

ISTA Rules in 2007, the ISTA Germina-
tion Committee suggested to allow the use 
of organic growing media as a primary 
substrate for germination testing, when 
necessary.

The French seed testing station GEVES-
SNES used to test a large number of Vicia 
faba L. seed samples, and demonstrated in 
a national study in 2000 that normal ger-
mination was lower with sand substrate 
than with organic growing media (3 % dif-
ference on average in 40 samples). This dif-
ference was explained by a larger number 
of abnormal fractured seedlings, caused by 
a more rapid imbibition in sand.

Based on these results, it was decided 
to organize a validation study, in order to 
see whether organic growing media can be 
used as another primary substrate for the 
germination of this species.

Material and methods

A comparative test was set up in order 
to compare the results obtained with or-
ganic growing media for the germination 
of Vicia faba with those of the other media 
permitted for this species (between paper, 
and sand). 

Seed material

Three samples of Vicia faba seeds with 
various levels of germination quality (be-
tween 80 and 95 % germination) were se-
lected for this study.

Participants

Samples were sent to 7 accredited labo-
ratories in France, the Netherlands, Scot-
land, Germany, the USA, Norway and 
Israel.

Germination methods

Samples were tested using three different 
germination methods based on ISTA ger-
mination conditions:
– between paper (BP); 20 °C
– sand (S); 20 °C
– organic growing medium (O) ; 20°C

Four hundred seeds from each of the 3 
samples were tested using each of the three 
methods.

Statistical analysis

Repeatability and reproducibility were 
analysed with the statistical tool developed 
by S. Grégoire according to ISO 5725-2.

The effects of the various factors (labora-
tory, sample, growing media) were analysed 
by variance analysis using Statgraphics.

Results

Repeatability 
Repeatability was calculated using the 

statistical tool developed by S. Grégoire 
based on ISO 5725-2. When the standard 
deviation is low, the repeatability of the 
method is high.

The overall mean results for the three 
types of growing media are presented in 
Figure 1.

Repeatability was higher with organic 
growing medium than with sand or be-
tween paper. The difference in repeat-
ability was lower between organic growing 
medium and sand than between organic 
growing medium and between paper. 

Reproducibility 
Reproducibility is reported in the same 

way as repeatability. 
Figure 2 shows that reproducibility was 

higher with organic growing medium than 
with sand or between paper. The differ-
ence in reproducibility was higher between 
organic growing medium and sand than 
between organic growing medium and be-
tween paper.

Effect of the test conditions
The results were analysed with the vari-

ance analysis module of Statgraphics in or-
der to evaluate the influence of the various 
factors on germination.

Use of organic growing media as a primary substrate for 
germination of Vicia faba seeds

S. Ducournau1, P. Garreau and J. Léchappé2 
 1Vice-Chair, ISTA Germination Committee; 2Member, ISTA Germination and Proficiency Test Committees

GEVES-SNES
Beaucouzé, France
sylvie.ducournau@geves.fr
 

variability) is associated purely with sam-
pling variation.

The reproducibility estimates are very 
different: 50.5 for Brassica spp. and 13.84 
for Sinapsis alba. However, it should be 
noted that the interaction with the Method 
variance components was relatively small 
for Brassica spp., indicating that the two 
methods of TP and BP will provide similar 
results.

Conclusion

The statistical evaluation of the germi-
nation test results of this peer validation 
study shows that, for both Brassica spp. 
and Sinapis alba, there is no significant dif-
ference between the TP and BP germina-
tion methods. In addition, the repeatabil-
ity of the test method is associated purely 

with sampling variation, and the interac-
tion with method variance components is 
relatively small, even for Brassica spp., in-
dicating that the two methods of TP and 
BP will provide similar results. It is there-
fore recommended that BP is added to the 
ISTA Rules as an alternative prescribed 
germination medium for Brassica spp. and 
Sinapis alba.� 
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Laboratory effect
The data reported in Figure 3 are the 

overall average results (over all samples 
and all germination conditions) obtained 
by each laboratory. Two laboratories, 4 
and 7, reported significantly lower results 
than the other 5 laboratories.

Figure 4 presents the results obtained 
from the interaction between laboratories 
and growing media. Laboratories 4 and 7 
obtained poor results with the between-
paper method.

In consequence, the effect of the growing 
media was analysed with and without the 
results of the two laboratories 4 and 7.

Sample effect
Figure 5 shows the results obtained from 

the three samples when the results of lab-
oratories 4 and 7 were not taken into ac-
count in the overall mean. 

Growing media effect
Results presented in Figures 6 and 7 in-

dicate that the percentage of normal ger-
mination was higher with organic growing 
media than with sand or between paper. 
The difference between the results when 
using sand and paper was significant when 
all the laboratories were taken into ac-
count (Fig. 6). The difference was not sig-
nificant when the laboratories 4 and 7 were 
excluded (Fig. 7).

Conclusion

The results obtained in this comparative 
test indicate that organic growing media 
can be proposed as an additional primary 
substrate for the germination of Vicia faba 
seeds.

Results of normal germination are more 
repeatable and more reproducible with or-
ganic growing media than with the other 
media (sand and between paper). Normal 
germination also increased with the use of 
organic growing media compared to the 
two other substrates.� 
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Figure 1. Overall mean results of repeatability (standard deviation) 
of normal seedlings expressed per growing media. All samples and 
laboratories are taken into account.

9

0
1
2
3
4
5
6
7
8

BP S O

St
an

da
rd

 de
via

tio
n

Figure 2. Overall mean results of reproducibility (standard deviation) 
for normal seedlings expressed per growing media. All samples and 
laboratories are taken into account.

Figure 3. Percentages of normal germination for all samples and all 
growing media tested.

 
 

 

95

93

91

89

87

85
6 74 5321

Figure 3 

No
rm

al 
se

ed
lin

gs
 (%

)

Laboratory
Figure 4. Percentages of normal germination for all samples and for 
each of the growing media tested.
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Figure 7. Percentages of normal germination for each type of grow-
ing media used, for all the laboratories except laboratories 4 and 7 
and for all the samples tested.

Figure 5. Percentages of normal germination for each sample tested, 
for all the substrates and all the laboratories except laboratories 4 
and 7
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Figure 6. Percentages of normal germination for each type of grow-
ing media used, for all the laboratories and all the samples tested.
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This is to announce the 12th ISTA Pro-
ficiency Test on GMO Testing, on 

maize (Zea mays). 
Each participating laboratory will re-

ceive 12 numbered maize seed samples. 
Each sample contains 2000 seeds based on 
the 1000-seed weight. Samples may be pos-
itive (i.e. contain GM seeds) or negative 
(i.e. contain no GM seeds). The positive 
samples are spiked with defined quantities 
of seeds with one or more of the following 
events:

BT11 (devitalized);– 
TC1507;– 
T25.– 

Since GMO testing was included in the 
ISTA Accreditation Programme, partici-
pation in the ISTA Proficiency Tests on 
GMO Testing is compulsory for those 
laboratories with GMO testing methods in 
their scope of accreditation.

The ISTA Proficiency Test on GMO 
Testing is also open to any other laborato-
ries involved in GM seed testing. Your lab-
oratory can select the appropriate method 
for detecting the presence or absence of 
GM seeds and quantifying their presence 
in samples of conventional seeds. 

Laboratories interested in participat-
ing should please send a completed reg-
istration form to the ISTA Secretariat by 
1 May 2009 at the latest.

The registration form and a detailed an-
nouncement can be found on the ISTA 
web site under the following link: 

https://www.seedtest.org/gmopt12
� 

ISTA GMO Proficiency Test PT12
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The aim of the 10th GMO proficiency 
test (PT10) was to check the ability 

of participating laboratories to detect and 
quantify the presence of GM seeds in sam-
ples of conventional cotton seeds. Samples 
were prepared as described in Table 1. In 
addition, this GMO PT included a stacked 
event (MON531 × MON1445) for the 
first time in the history of the GMO PT 
programme.

During the past few years, there has 
been an increase in GM crops containing 
stacked traits. Stacked traits or stacked 
events can be defined as “plants containing 
two or more transgenes, usually as a result 
of the crossing of two (or more) transgenic 
plants with different transgenes”. These 
stacked events can offer desirable multi-
ple agronomic traits which may improve 
the overall performance of the single seed, 
e.g. yield or resistance to abiotic and biotic 
stresses. The issue of stacked genes is very 
complex, particularly from a seed testing 
point of view (for more information see 
‘ISTA and biotech/GM crops’, STI No. 
136, pp. 3–5). The issue of discrimination 

between stacked and non-stacked events 
will not be discussed, since it falls outside 
the scope of this PT round.

Experimental design

All samples contained the transgenic 
events MON531 and/or MON1445. Four 
samples contained the stacked event 
MON531 × MON1445 (Table 1). These 
samples were not taken into consideration 
for the quantification rating. When the 
samples were prepared, defined numbers of 
seeds were mixed with non-GM seeds. The 
genetic purity of the negative (based on 
30 000 seeds) and positive material (based 
on 400 single seeds) was pretested before 
preparation of the samples. 

Each participating laboratory received 
a sample set consisting of twelve samples 
with four spiking levels of 0.6, 0.8, 1.2 or 
1.4 % GM cotton seeds (by number of 
seeds). Each sample contained approxi-
mately 2500 seeds (290 g), based on the 
thousand-seed weight (Table 1). 

Evaluation

A total of thirty laboratories participat-
ed in this round. Twenty-five participants 
submitted their results, and five provided 

qualitative results only. The identity of the 
participating laboratories is confidential at 
all stages of the GMO PT. Each participant 
is given an A, B, and C or below minimum 
performance (BMP) for each GMO PT 
round, reflecting its testing performance.

Qualitative results: detection

The rating for the presence/absence 
(qualitative) results is based on a percent-
age of misclassified samples out of the 
total of twelve samples. Misclassification 
includes false positive and false negative 
results, and results that are missing for in-
dividual samples. More than 96 % of the 
participants successfully classified all the 
twelve samples correctly (including the 
stacked event) and therefore achieved an A 
rating. One laboratory had a total of four 
misclassifications, and was given a BMP 
(Table 2). 

Quantitative results

The quantification of the GM seed level 
can be done by either a subsampling quan-
tification method (also known as semi-
quantitative) or a quantitative test. The 
quantitative rating is based on the quanti-
fication results for the eight samples (with 

Results of ISTA GMO Proficiency Test PT10
Norberto De Atrip 

 Technical Committee Coordinator

ISTA Secretariat
8303 Bassersdorf, Switzerland
tcom@ista.ch
 

Table 1. Summary description of experimental design/ treatments applied in PT10 

Lot No. Spiking 
level

Event Number of 
samples

Number of non-GM 
seeds per sample

Number of GM 
seeds per sample

1, 2 0.60 % MON531 2 2485 15
3, 4 0.60 % MON1445 2 2485 15
5, 6 0.60 % MON531 × 

MON1445
2 2485 15

7, 8 0.80 % MON531 + 
MON1445

2 2480 10+10

11, 12 1.20 % MON1445 + 
MON531 × 
MON1445

2 2470 10+20

9, 10 1.40 % MON531 + 
MON1445

2 2465 15+20

Table 2. Summary of PT10 qualitative rating 
results. 

Rating Misclassified 
samples 

Number of 
laboratories

A    0–5 % 24
B  >5–10 %  0
C >10–20 %  0
BMP >20 %  1
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non-stacked events) and their respective 
reference value. Participants are allowed to 
report their results using one of the three 
following units:
– percentage of DNA copies;
– percentage of seed mass;
– percentage of number of seeds (includ-

ing subsampling).

Twenty laboratories performed the quan-
titative test, and reported the estimated 
value of the GM contents of the individual 
test samples: as percentage GM DNA cop-
ies (6 laboratories, Fig. 1), percentage mass 
of GM seeds (8 laboratories, Fig. 2) or the 
percentage of GM seeds in number (6 labo-
ratories, Fig. 3). 

The evaluation procedure involves com-
parison of reported values with reference 
values for that spiking level. Evaluation 
of quantitative results is identical irrespec-
tive of the chosen report unit, but the ref-
erence values differ to some extent. For 
percentage of seed mass and percentage 
of number of seeds, the reference value is 
the same as the true value for each sam-
ple and is recorded during the sample 
preparation. For the percentage of DNA 
copies, the reference value is calculated as 
the median value of all results reported in 
percent of DNA copies for each spiking 
level. It is assumed that the majority of 
the participants opting to use percentage 
of DNA copies as the reporting unit will 
report the results expressed on the basis 
of the haploid genome. The ploidy levels 
should be taken into account, in order to 
avoid ambiguity in the interpretation of 
the results. It is well known that the vari-
ous types of seed tissue can have different 
ploidy levels, such as in maize. These issues 
can have a major impact when the quan-
tifying results are reported in percentage 
of DNA copies (for more information see 
the clarification document “Unit”, avail-
able at the ISTA GM information plat-
form http://www.seedtest.org/upload/cms/ 
user/GMPTClarificationpaper-unitsand 
standards_FinalMay2008_.pdf).

Eleven laboratories (55 %) obtained 
an A rating, three (15 %) a B rating and 
four (20 %) a C rating. Two laboratories 
(10 %) obtained a BMP rating (Table 3). 
The quantitative BMP rating is defined 
when more than 50 % of the samples are 
outside the accepted predefined range i.e. 
(0.5 × reference value; 2 × reference value). 

Figure 3. DNA percentage reported (reference value: percentage number of seeds) in samples 
with 0.6, 0.8 and 1.4 % spiking levels. Each dot on the figure represents a single event combi-
nation: MON531, MON1445 or MON531 + MON1445.

Figure 2. DNA percentage reported (reference value: percentage seed mass) in samples with 
0.6, 0.8 and 1.4 % spiking levels. Each dot on the figure represents a single event combina-
tion: MON531, MON1445 or MON531 + MON1445.

Figure 1. DNA percentage reported (reference value: percentage of DNA copies) in samples 
with 0.6, 0.8 and 1.4 % spiking levels. Each dot on the figure represents a single event combi-
nation: MON531, MON1445 or MON531 + MON1445.
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The two laboratories rated as BMP had 
more than 70 % of their samples outside 
this range. The details of the rating system 
for quantitative results can be found in STI 
No. 130, October 2005, pp. 11–14.

The number of deviating results for the 
samples was consistent across the spiking 

levels (three levels) and across the report-
ing unit/reference value (three levels), as 
seen in Figures 1–3. These trends are simi-
lar to the ones reported in previous GMO 
PT rounds.

Conclusions

The participating laboratories were able 
to demonstrate their ability to detect ad-
ventitious presence and quantify the GM 
content at various levels. The percentage 
of laboratories reporting correct qualita-
tive and quantitative results was 90–95 %. 

The whole GMO area is a fast-growing 
field and still contains many challeng-
es. In particular, the identification and 

quantification of stacked genes is still in its 
early stages and more research and devel-
opment is therefore needed. This will be a 
very challenging topic for future GMO PT 
programmes, and is one that ISTA is at the 
forefront of (see ‘ISTA and biotech/GM 
crops’, STI 136, October 2008, pp. 3–5).
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Table 3. Summary of PT10 quantitative rat-
ing results

Rating Number of laboratories
A 11
B  3
C  4
BMP  2

New electronic form for non-conformity reports
Jette Nydam 

 Head, ISTA Accreditation Department

The ISTA accreditation program has 
now been running for more than 10 

years.  A substantial number of changes 
and improvement in reporting audits have 
taken place in that period.  However, the 
non-conformities found during audits have 
always been handwritten. The auditors then 
had to type the non-conformities into the 
database at the ISTA Secretariat, and this 
very often included a lot of work redrafting 
the handwritten non-conformities in an at-
tempt to improve the wording. From the 
database the non-conformities were then 
transformed into a checklist (Word docu-
ment) which was then sent to the laborato-
ries as part of the audit report. 

The laboratories then had to write a re-
port describing the reasons or root causes 
for the non-conformities, corrective ac-
tions taken to remove the non-conformi-
ties and implementation of these corrective 
actions.  Each laboratory did this in its 
own way, and very often the references to 

individual non-conformities were not re-
ported precisely. This resulted in auditors 
having to re-write the follow-up corrective 
actions in a corrective action report and 
send this back to the laboratory for further 
action or clarification. This was laborious 
and time consuming, and very often both 
the laboratory and the auditors lost track 
of the process. 

In Autumn 2008, we decided that the 
time had come to eliminate the last hand-
written parts in the ISTA accreditation 
procedure and to improve our reporting 
process by making it more effective and 
clearer. We introduced therefore a new 
pro forma into which non-conformities 
are directly entered using a laptop during 
the audit. The auditors bring a laptop with 
them and the laboratory being audited 
provides the auditors with printer access.  
This allows the printing of non-conformity 
reports  at the audit which are then signed 
by the laboratory and the auditors. 

The laboratory will also receive the 
non-conformity reports electronically as 
a Word file together with the audit report. 
The laboratory is then asked to use this 
Word file when reporting its follow-up 

corrective actions. In the Word file a space 
is assigned/made available for the labora-
tory to report its corrective actions and for 
reference to documents demonstrating the 
implementation of the corrective actions. 
The laboratory is asked to return the Word 
file with its additions electronically.

The auditors will then again use the 
Word file for commenting on the labora-
tory’s corrective actions and approve these 
or otherwise.  

We have now had our first experiences of 
using this new electronic non-conformity 
report form at the ISTA Secretariat and 
it has already shown its value.  It makes 
it much easier for us to read corrective ac-
tions and write corrective action reports 
back to the laboratory.  We hope that lab-
oratories who have experience of the new 
electronic non-conformity report forms  
find that it makes their responding to au-
dits much easier. We would appreciate any 
comments on this aspect from the labora-
tories as well as additional suggestions for 
improvements. 

The next development in this area will 
be an on-line/web-based system which will 
reduce the amount of paper used.� 

ISTA Secretariat
8303 Bassersdorf, Switzerland
jnh@ista.ch
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Laboratory accreditation changes
 Status 19 March 2009

Re-accreditations
Australia AUDL0100
SA Seed Laboratory 
Primary Industry & Resources SA
Plant Research Centre 
Waite Campus, Urrbrae
GPO Box 1671
Adelaide, SA 5001
Phone: +61 8 83039549
Fax: +61 8 83039508
E-mail: lawrie.heather@saugov.sa.gov.au

AUDL0600
Tasmanian Seed Laboratory 
Department of Primary Industry Water & 
Environment
165 Westbury Rd, Prospect 7250
P.O. Box 46
Kings Meadows, TAS 7249
Phone: +61 3 63365248
Fax: +61 3 63444961
E-mail: mary.dearing@dpiwe.tas.gov.au

AUDL0700
Agwest Plant Laboratories
Seed Testing Station
Department of Agriculture and Food
3 Baron-Hay Court
South Perth, WA 6151
Phone: +61 8 9368 3721
Fax: +61 8 94742658
Mail: agwestplantlabs@agric.wa.gov.au

AUDL0900
AsureQuality
Seed Laboratory Tullamarine
3–5 Lillee Crescent
Tullamarine, VIC 3043
Phone: +61 3 8318 9023
Fax: +61 3 8318 9002
E-mail: bannann@asurequality.com

Germany DEDL1600
Landwirtschaftlicher Untersuchungs- und 
Forschungsanstalt (LUFA) der LMS Landwirt-
schaftsberatung Mecklenburg-Vorpommern
Fachgebiet Saatgut
Graf-Lippe-Str. 1
18059 Rostock
Phone: +49 381 2030760
Fax: +49 381 2030790
E-mail: info@lms-lufa.de

India INDL0600
Maharashtra Hybrid Seeds Co. Ltd.
Quality Assurance Laboratory
Jalna-Aurangabad Road, Dawalwadi, Badnapur 
Tq, P.O. Box 76
Jalna 431 203 (M.S.)
Phone: +91 2482 262001/02
Fax: +91 2482 262002
E-mail: chandrakumar.saragur@mahyco.com

INDL0700
Indo-American Hybrid Seeds (India) Pvt. Ltd., 
Seed Testing Laboratory
7th. km, Banashankari-Kengeri Link Road
Uttarahalli Hobli, Channasandra Village
Subramanya Pura Post
Bangalore 560 061
Phone: +91 80 286 4499
Fax: +91 80 286 029 12
E-mail: indamseeds@gmail.com

Japan JPDL0500
Sakata Seed Corporation 
Seed Testing Department 
1660, Hazawa-Cho, Kanagawa-ku
Yokohama 221-0863
Phone: +81 45 383 1660
Fax: +81 45 3719366
E-mail: aki.suzuki@sakata-seed.co.jp

JPDL0600
Takii & Co. Ltd. 
Quality Assurance Department 
180 Umekoji, Inokuma 
Shimogyo-ku
C.P.O. Box 7
Kyoto 600-8686
Phone: +81 75 365 0123
Fax: +81 75 3650110
E-mail: mkomaba@takii.co.jp

Kyrgyzstan KGDL0100
Republican Seed Inspection 
RSI, Central Seed Laboratory 
4-A, Toktonaliev Street
Bishkek, 720055
Phone: +996 312 544 197
Fax: +996 312 540 423
E-mail: kgml01@mail.ru

Slovenia SIDL0400
Semenarna Ljubljana d.d. 
Seed Testing Laboratory 
Dolenjska C. 242
1000 Ljubljana
Phone: +386 1 4759246
Fax: +386 1 4273538
E-mail: darja.vouk@semenarna.si

Newly accredited
United Kingdom GBDL0600
Central Science Laboratory
04GA08/09 Sand Hutton
YO41 1LZ York, North Yorkshire
Phone: +44 1904 462 778
Fax: +44 1904 462 147
E-mail: r.bryant@csl.gov.uk

Italy ITDL0700
C/O Cooperativa Agricola Cesenate
Laboratorio Analisi Sementi
Via Calcinaro 1450
47020 Martorano di Cesena (FC)
Phone: +39 054 7643511
Fax: +39 054 7383417
E-mail: laboratoriocac@libero.it

Thailand THDL0300
East West Seed Co. Ltd.
Quality Assurance
50/1 Moo 2, Sainoi-Bang Bua Thong Road
Amphur Sainoi, Nonthaburi 11150
Phone: +66 2 831 7777
Fax: +66 2 597 1229
E-mail: Tapanee.Attamangkune@eastwest-
seed.com

Termination of accreditation
India INDL0900
Seed Testing Laboratory 
Monsanto India Limited
S.No. 677 & 679, 6A, NISA, Lalgadimalakpet 
Village
Shameerpet Mandal, Rangareddy Dist.
Hyderabad 500078, Andhra Pradesh
Phone: +91 8418 304 640
Fax: +91 40 23321658
E-mail: poornachandra.rao@monsanto.com
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The ISTA Variety Committee (VAR) and the Seed Research 
and Testing Laboratory (LaRAS) of the Department of Agroen-
vironmental Sciences and Technologies of the University of Bo-
logna invite you to their workshop on Molecular Markers for 
Variety Identity and Purity, to be held in Bologna, Italy from 10 
to 13 June 2009. The workshop will be made up of lectures and 
practical experience in the use of molecular markers (MM). It 
will also offer the opportunity for discussion both on general as 
well as on specific questions from participants regarding variety 
testing procedures. 

Content

Overview of morphological, biochemical and DNA-based – 
markers (MM)
DNA extraction procedures and quantification methods– 
The polymerase chain reaction – Basic concepts– 
PCR-based markers – 
Separation, visualization and genotyping methods– 
Random/anonymous markers: RAPDs  and AFLPs– 
Specific markers: SSRs, SCARs, SNPs– 
Assay design/optimization– 
Introduction to programs for data analysis– 
Statistics for purity testing– 
MM and ISTA Overview on the work carried out by the Va-– 
riety Committee

Practical work

All participants will work hands-on for:
DNA extraction and quantification– 
PCR preparation– 
Agarose and acrylamide gel casting and electrophoresis– 
Gel loading and fragment visualization (ethidium bromide, – 
silver staining and fluorescent labelling)
Data collection, interpretation and analysis– 

Question and answer sessions

These will consider questions on all aspects of variety identity 
and purity testing by MM.

Lecturers

Dr. Ana Vicario (Vice-Chair of the Variety Committee, 
INASE, Argentina)

Dr. Daniel Perry (Leader of the VAR Wheat Group, Canadian 
Grain Commission, Winnipeg, Canada)

Dr. Emanuela Casarini (Leader of the VAR DNA WG)
Dr. Enrico Noli (LaRAS, University of Bologna)
Dr. Elena Battistini (LaRAS, University of Bologna)
Dr. Silvia Scacchi (LaRAS, University of Bologna)
Dr. Maria Teriaca (LaRAS, University of Bologna).

Location

The workshop will be held at the Seed Research and Testing 
Laboratory (LaRAS) of the Department of Agro-Environmen-
tal Sciences and Technologies, the University of Bologna. This 
is based about 6 km from central Bologna and is linked to the 
city by a frequent bus service. Bologna itself is well served by an 
international airport, road and rail transport. 

Further details

Further details about this workshop, including costs, accom-
modation and registration details can be found on the ISTA 
website http://www.seedtest.org/en/workshop.html

Registration

There will be a minimum number of participants required for 
this workshop to take place, with a maximum number of 20. 
If you wish to participate, please contact Enrico Noli (enoli@
agrsci.unibo.it; fax +39 051 2096253). The deadline for final 
registration (with payment of fee) is 5 May 2009.

ISTA Workshop on Molecular Markers for Variety Identity and 
Purity
  Bologna, Italy, 10–13 June 2009

Registration form
The registration form can be downloaded from the workshop 
detail page at:
https://www.seedtest.org/workshops



No. 137 April 2009 Seed Testing International 45

tRaInInG anD eDuCatIon

ISTA Workshop announcements

A
N

N
O

U
N

C
E

M
E

N
T

In conjunction with the ISTA Annual Meeting, 15–18 June 
2009.

We are pleased to invite you to the ISTA Secretariat for par-
ticipation in the ISTA Quality Assurance Workshop, with an 
optional excursion to Zurich city on 13 June.

The aim of this workshop is to give experienced laboratories 
the opportunity to discuss and obtain inspiration on how to im-
prove their Quality Assurance system and benefit from it.

Venue and local organizer

ISTA Secretariat, Zürichstrasse 50, 8303 Bassersdorf, Switzer-
land. E-mail: ista.office@ista.ch

Provisional programme

The workshop will consist of oral presentations, group work 
and exercises. The workshop’s lecturers will try to involve the 
participants as much as possible.

Internal quality control– 
Check testing, blind tests etc.– 
Statistical analysis– 
Trends– 
Monitoring of staff– 
Seed samplers – 
Seed analysts– 

Non-conforming work:
What is non-conforming work?– 
What are preventive actions– 
Effectiveness of corrective actions– 
Internal audit– 

Technical issues:
Dealing with the calibration of equipment etc.– 
How to read uncertainty on calibration certificates?– 
How to use uncertainty in the calibration work?– 
How to calibrate sieves internally?– 

General matters:
We will focus on the different paragraphs in the accreditation 

standard, for example, on ones that are difficult to deal with 
and how the participants have solved specific problems etc.

Lecturers

Lecturers will be from the ISTA Accreditation Department 
and Technical Auditor/s.

Participants

There will be a minimum number of participants required for 
this workshop to take place.

The maximum number of participants is 30 persons.

Accommodation

Novotel
Single room: CHF 226 (including breakfast)
Double room: CHF 252 (including breakfast)
Address: Lindbergh-Platz 1, 8152 Glattpark-Opfikon-Zurich, 

Switzerland
Ibis Hotel
Single or double room: CHF 130; Breakfast: CHF 15
Address: Heidi Abel-Weg 5, 8050 Zurich, Switzerland

Workshop fee

ISTA Members: EUR 200
Non-members: EUR 300

The workshop fee includes participation in the workshop, 
all associated literature, coffee breaks, lunches and local 
transportation.
Excursion fee (optional):  EUR 60
Fee includes a guided city tour, lunch and local transportation.

Registration

For workshop registration and hotel reservations please regis-
ter online or fill in the registration form and return it to the local 
organiser. The ISTA Secretariat will make the hotel reservation 
for you.

Registration deadline

29 April 2009

Payment deadline

29 May 2009
Payment instructions will be provided with the invoice.

ISTA Quality Assurance Workshop
  Bassersdorf, Switzerland, 11–13 June 2009

Registration form

The registration form can be downloaded from the workshop 
detail page at:
https://www.seedtest.org/workshops



Seed Testing International No. 137 April 200946

tRaInInG anD eDuCatIon

ISTA Workshop announcements

A
N

N
O

U
N

C
E

M
E

N
T

The Seed Analyst Training Committee (SATC) of the Inter-
national Seed Testing Association (ISTA) takes pleasure in in-
viting you to participate in the workshop/seminar on Seed Ana-
lyst Training to be held on 14 June 2009 in Glattbrugg (Zurich), 
Switzerland. The workshop/seminar will take place one day be-
fore the ISTA Annual Meeting in Zurich from 15-18 June 2009.

Workshop content
The workshop/seminar will include presentations on seed 

analyst training in different regions of the world. Participants 
will also consider different aspects of the Seed Analyst Training 
Programme and their expectations and needs will be discussed. 
It is hoped that information gathered at the workshop/seminar 
will help ISTA build a system of seed analyst training that meets 
needs and which is acceptable for everybody.

Workshop organizer

ISTA Seed Analyst Training Committee (SATC)
E-mail: ista.office@ista.ch 

Local organizer

ISTA Secretariat, Zurichstrasse 50, 8303 Bassersdorf, Switzer-
land. E-mail: ista.office@ista.ch

Provisional programme:

Presentations from various regions:1. 
Africa: Mary Chipili– 
Australasia: John Hampton– 
Europe: Joël Léchappé– 
North America: Steve Jones/Susan Maxon– 
South America: Monica Moreno, Silmar Peske– 
Asia: Masatoshi Sato– 

Brainstorming exercise in groups, each led by a member of 2. 
the Seed Analyst Training Committee, to consider various 
aspects of the Seed Analyst Training Programme. Views 
and expectations would be gathered.
Presentation by each group of their findings3. 
Conclusion/summary of overall findings4. 

Venue

The workshop will be held at the venue of the ISTA Annual 
Meeting 2009 (15–18 June; see p. 12):

NOVOTEL, Lindbergh-Platz 1, 8152 Glattpark-Opfikon-Zu-
rich, Switzerland

Lecturers

Mary Chipili, Zambia (ISTA ECOM Member-at-Large)
John Hampton, New Zealand (ISTA 1st Vice-President and 

Chair of ISTA Seed Analyst Training Committee)
Steve Jones, Canada (ISTA Rules Committee Chair and Mem-

ber of ISTA Seed Analyst Training Committee)
Joël Léchappé, France (ISTA ECOM Member-at-Large and 

ISTA Technical Auditor)
Susan Maxon, United States (ISTA ECOM Member-at-Large)
Monica Moreno, Argentina (Head of ISTA Accredited Labo-

ratory and ISTA Technical Auditor)
Silmar Peske, Brazil (Member of Seed Analyst Training 

Committee)
Masatoshi Sato, Japan (ISTA ECOM Member-at-Large)

Accommodation

Novotel
Single room: CHF 226 (including breakfast)
Double room: CHF 252 (including breakfast)
Address: Lindbergh-Platz 1, 8152 Glattpark-Opfikon-Zurich, 

Switzerland
For reservations, please fax the reservation form (www.seed-

test.org/am2009) to +41 44 829 99 99 before 15 May 2009.

Ibis Hotel
Single or double room: CHF 130; breakfast: CHF 15
Address: Heidi Abel-Weg 5, 8050 Zurich, Switzerland
For reservations, please fax the reservation form (www.seed-

test.org/am2009) to +41 44 838 60 01 before 15 April 2009.

Prices are per room per night and only valid for the dates of the 
Seed Analyst Training (14 June 2009) and ISTA Annual Meet-
ing (15–18 June 2009) inclusive. 

Registration
Deadline: 15 May 2009
There is no registration fee. The cost of registration will be met 
by the budget for the ISTA Annual Meeting 2009.

Participants

Maximum 150

ISTA Seed Analyst Training Workshop/Seminar 
  Zurich, Switzerland, 14 June 2009

Registration form

The registration form can be downloaded from the workshop 
detail page at:
https://www.seedtest.org/workshops
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TISTA Seminar on Purity Testing 

  Zurich, Switzerland, 15 June 2009

The Seed Purity Committee of ISTA is pleased to invite 
you to their seminar on Seed Purity in Glattbrugg (Zurich), 
Switzerland. 

Seminar content

Presentations on various aspects of seed purity by experts in 
the field. The work of the Purity Committee and topical issues 
currently being addressed by the Committee will be presented.

Participants will also be able to put questions to a panel of 
experts and discuss issues related to the purity test. It is hoped 
that this Seminar will be invaluable both to those involved in the 
technical aspects of the work and to stakeholders who make use 
of the results of purity analyses.

Seminar organizer

ISTA Purity Committee; e-mail: maria-rosaria.mannino@geves.
fr or jane.taylor@niab.com

Local organizer

ISTA Secretariat, Zürichstrasse 50, 8303 Bassersdorf, Switzer-
land. E-mail: ista.office(at)ista.ch

Programme

For further details see p. 12.
Part 1: Pure Seed Definitions

Review of Pure Seed Definitions in ISTA Rules – 
Botanical criteria for Pure Seed Definitions– 
Purities of tropical/subtropical species such as – Panicum, Bra
chiaria and Chloris
Testing forest tree and shrub seed species– 

Part 2: Seed identification
Identification of seeds to the genus or species level– 
Tools for seed identification– 
The Universal List of Species: role and impact – 
Species classification and nomenclature– 

Part 3: Seed blowing
Innovation in standard blowing procedures for – Poa pratensis 
and Dactylis glomerata 
Demonstrations on the value of equivalent air velocity to cali-– 
brate a blower
Methodology for developing a uniform blowing procedure – 
for grass species

Part 4: Discussion forum
Possible topics: the future of purity testing,  the role of ma-– 
chine vision, the reporting of purity results, calculations and 
the use of statistics and tolerances 

Part 5: Conclusion/summary

Lecturers
Adriel Garay, USA (Oregon State University)
Norbert Leist, Germany (ISTA Past President)
Maria Rosaria Mannino, France (Purity Committee Chair)
Deborah Meyer, USA (Purity Committee Member)
Monica Moreno, Argentina (Head of ISTA-Accredited 

Laboratory, ISTA Technical Auditor and Purity Committee 
Member)

Zdenka Prochazková, Czech Republic (Forest Tree and Shrub 
Seed Committee Chair)

Jane Taylor, UK (Purity Committee Vice-Chair)
Joost van der Burg, Netherlands (Advanced Technologies 

Committee Member

Venue
The workshop will be held at the venue of the ISTA Annual 
Meeting 2009 (15–18 June; see p. 12):

NOVOTEL, Lindbergh-Platz 1, 8152 Glattpark-Opfikon-Zu-
rich, Switzerland

Accommodation
Novotel
Single room: CHF 226 (including breakfast)
Double room: CHF 252 (including breakfast)
Address: Lindbergh-Platz 1, 8152 Glattpark-Opfikon-Zurich, 

Switzerland
For reservations, please fax the reservation form (www.seed-

test.org/am2009) to +41 44 829 99 99 before 15 May 2009.
Ibis Hotel
Single or double room: CHF 130; breakfast: CHF 15
Address: Heidi Abel-Weg 5, 8050 Zurich, Switzerland

For reservations, please fax the reservation form (www.seed-
test.org/am2009) to +41 44 838 60 01 before 15 April 2009.

Prices are per room per night and only valid for the dates of 
the Seed Analyst Training (14 June 2009) and ISTA Annual 
Meeting (15–18 June 2009) inclusive. 

Registration

Deadline: 15 May 2009
This seminar is part of the ISTA Annual Meeting, 15–18 June, 

2009. There is the option to register for the Annual Meeting in-
cluding the Purity Seminar or to register for the seminar only. 
To register for the whole Annual Meeting please see page 16. 

Registration fee

For Purity Seminar, Monday, 15 June ONLY
ISTA Members: EUR 180
Non-members: EUR 230
Student (current student identification required): EUR 99
Fee includes Seminar, lunch and coffee breaks.
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The ISTA Accreditation Department and the Institute of Nat-
ural Resources, College of Sciences, Massey University invite 
you to their workshop on quality assurance in seed testing to 
be held in Palmerston North, New Zealand from 19 to 23 Octo-
ber 2009. The workshop will cover quality assurance in the seed 
laboratory. This workshop will appeal to seed analysts work-
ing in laboratories that have a quality assurance system imple-
mented or are looking to establish a quality system within their 
laboratory. 

If you have ever wondered the following about quality assur-
ance in the seed laboratory:

Why do we have a quality assurance system operating in our – 
laboratory?
Isn’t quality assurance a waste of time?– 
I know a little about quality assurance, but, there must be – 
more to it?
Quality assurance in my laboratory takes a lot of time – is – 
there a smarter way of doing it?

Then this workshop is for you. We look forward to seeing you 
on it!

Location

Institute of Natural Resources, College of Sciences, Massey 
University, Palmerston North, New Zealand.

Local organizer
Craig McGill
Institute of Natural Resources (PN433),
Massey University, Private Bag 11-222

Palmerston North 4442
New Zealand
Phone: +64 6 356 9099 extension 7841
Fax: +64 6 350 5679 

Email: c.r.mcgill@massey.ac.nz 

Aim of the Workshop

This workshop aims at presenting and discussing the basic 
principles of quality management focusing on the needs of seed 
testing laboratories.

Successful participants should be able to:
understand how to ensure traceability and make an audit – 
trail
perform a root cause analysis– 
develop their own check list for internal audits– 
deal with non-conformities, corrective and preventive actions– 
work out training requirements.– 

Workshop content

Basic principles of quality management – 
Non-conforming work– 
Internal audits– 
Training programme in seed testing– 
Internal quality control procedures– 
Quality management in general– 

Participants of this workshop will be actively involved through 
group work, exercises, discussions, presentations and practical 
work on quality assurance in moisture determination. Theoreti-
cal background will be given through lectures. The workshop 
language is English.

Preliminary programme

Monday: Welcome — Introduction to quality assurance — The 
development of quality assurance in ISTA — Document con-
trol — Traceability, recording, calculation with exercises and 
case studies — Calibration and uncertainty with exercises.

Tuesday: Training — requirements to the training — moni-
toring of staff — Group work — Quality assurance in the 
moisture laboratory — practical work.

Wednesday: Non-conformities — corrective actions — preven-
tive actions — How to do a root cause analysis —  exercise 
— Internal audits, group work— Workshop official dinner

Thursday (all day): Workshop excursion
Friday morning: — Internal quality control procedures, trend 

analysis with examples and exercises — What is objective evi-
dence? Role play — General matters, quality policy, quality 
goal — evaluation of the workshop by participants — Clos-
ing ceremony.

Lecturers

Jette Nydam (System auditor, ISTA Secretariat)
Craig McGill, Massey University (Chair, ISTA Moisture 

Committee)
Don Scott (past-President of ISTA)

Accommodation

The following motels are close to each other and on the main 
route from the city centre to Massey University:
Colonial Court Motel & Conference Centre 
305-307 Fitzherbert Avenue, Palmerston North, New Zealand
Phone: +64 6 359 3888 • Fax: +64 6 359 3189
E-mail: colonial@manawatu.gen.nz
Web site: www.colonialcourtmotel.co.nz/  

ISTA Workshop on Quality Assurance in Seed Testing 
  Palmerston North, New Zealand, 19–23 October 2009
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Harringtons Motor Lodge
301 Fitzherbert Avenue, Palmerston North, New Zealand
Phone: +64 6 354 7259  •  Fax: +64 6 354 8493
E-mail: harringtons@clear.net.nz
Web site: www.harringtonsmotel.co.nz/

Participants should contact the motels directly for booking 
accommodation. Indicative prices for accommodation are avail-
able on the website for each motel in NZD. When making a 
booking, participants should mention they are with the ISTA 
Quality Assurance in Seed Testing Workshop being held at 
Massey University. For other motel options please contact the 
local organizer.

Registration

Number of participants: maximum 30
There will be a minimum number of participants required for 

this Workshop to take place.
Registration deadline: 28 August, 2009

Registration fee

New Zealand Dollars (NZD) 580.00 (approx. USD 300.00) – 
for ISTA Members
NZD 870.00 (approx. USD 450.00) for non-members– 
The USD amounts are based on the NZD:USD exchange 

rate on 27 February 2009. Participants wishing to pay in USD 
must pay the USD equivalent to NZD 580.00 (ISTA Member) 
or NZD 870.00 (non-member) at the NZD:USD exchange rate 
at the time of payment.

The registration fee includes all literature and supporting ma-
terial for the workshop, lunches (except for the day of the field 
trip) and coffee breaks, workshop dinner and transfer between 
the workshop venue and hotels. Details for payment will be pro-
vided on receipt of your registration.

A field trip to the Wairarapa, a major food and wine produc-
ing area in New Zealand will be organised. A lunch stop will be 
made in a small country town where participants can purchase 
lunch at one of the numerous eateries there.

Additional information

Palmerston North Airport is 15–20 minutes drive from the 
motels above. Shuttle buses and taxis are available at the air-
port. A taxi from the airport to either of the motel above is ap-
proximately NZD 25.00.

Registration form

The registration form can be downloaded from the workshop 
detail page at:
https://www.seedtest.org/workshops
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The ISTA Workshop on Seed Sam-
pling, Moisture, Germination, Purity 

and Quality Management course was held 
from 8–12 September 2008 in Taichung, 
Separate Customs Territory of Taiwan, 
Penghu, Kinmen and Matsu. The work-
shop was kindly hosted by the Depart-
ment of Horticulture, National Chung-
Hsing University, and sponsored by the 
ISTA-accredited seed-testing laboratory 
in Taichung. The workshop was attended 
by 18 participants from six different Asian 
countries. The lecturers of the workshop 
were Dr. Chung-Li Chen, Professor of 
the Department of Agronomy, NCHU, 
Dr. Yu Sung, Professor of the Depart-
ment of Horticulture, NCHU, and Anny 
van Pijlen, Department of International 
Co-operation and Training, NAK, Em-
meloord, the Netherlands.

The main objective of the workshop 
was to provide information, based on the 
ISTA Rules and Handbooks, on temper-
ate grass species. Besides the temperate 
grasses, a number of vegetable species 
were prepared for germination and tetra-
zolium testing. Basic principles of qual-
ity management were discussed, aimed at 
training laboratory staff to introduce and 
maintain a quality management system 
which complies with the requirements of 
the ISTA Accreditation Standard and the 

ISTA Rules and Handbooks. The work-
shop was also to provide experience for the 
future for Asian laboratories to participate 
in the ISTA Proficiency Test Programme, 
especially when temperate grasses are part 
of the programme.

After the workshop the participants had 
learned the following:

basic knowledge of temperate grass spe-– 
cies and weed seeds;
how to use the ISTA handbooks and – 
Rules in day-to-day work;
details about the ISTA Accreditation – 
Programme and ISTA audit procedure;
how to document staff competence;– 

how to introduce quality controls, e.g. – 
entrance control of media or monitoring 
of seed samplers.

The workshop was divided into theory lec-
tures and practical sessions. Subjects for 
the workshop were:

seed sampling;– 
moisture;– 
purity;– 
germination;– 
tetrazolium testing;– 
calibration equipment;– 
ISTA Accreditation Programme;– 
ISTA Audit Programme.– 

ISTA Workshop on Sampling, Moisture, Germination, Purity 
and Quality Management  Taichung, 8–12 September 2008

Anny van Pijlen 
 Member, ISTA Tetrazolium and Germination Committees

General Netherlands Inspection Service (NAK)
8300 BC Emmeloord, Netherlands
apijlen@nak.nl
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Seeds of temperate grass species were 
sent on beforehand, planted by the stu-
dents of the Department of Horticulture 
of the University, and evaluated during the 
workshop. The presentations were supple-
mented by practical group work where the 
participants could discuss the work and ex-
change their views and experience of seed 
testing. 

On the third day, an excursion was ar-
ranged to the Plant Germplasm Division 
and Biotechnology in the Agricultural 
Research Institute. A slide show was pre-
sented, followed by a tour through the 
Institute to give us a closer view of the its 
work. After the visit the group went to the 
Tea Museum in Lugu Township, Nantow 
County, where we were entertained with a 
real traditional tea ceremony. After lunch 
we needed some exercise, and went to the 
Chi-Toe Forest, where we climbed up to 
the highest point of the forest. It goes with-
out saying that the views were spectacular. 
The last part of the trip was a visit to the 
ISTA Member Laboratory TWDL0100 in 
Taichung, to see how a quality system is 
implemented in daily work. The partici-
pants could thus see what kind of activities 
and documents are associated with quality 
management.

Course participants in front of the National Chung-Hsing University

Group picture at the Chi-Toe Forest

The workshop ended on the Friday after-
noon after the evaluation of the workshop 
and the presentation of the certificates of 
attendance. Dr. Yu Sung had arranged an 
extra excursion for the participants. After 
the closing session and acknowledgements 
to the organisers and the sponsors of the 
workshop, the participants were invited to 
visit the Sun Moon Lake. The lake is lo-
cated south of Taichung, and is known for 
the beauty of the surrounding area.

The majority of the foreign partici-
pants were leaving on Saturday, but some 
of them, like myself, were caught up in a 
typhoon. On Saturday, 13 September, 
Typhoon Sinlaku hammered the island 
at peak strength, and Taipei airport was 
closed for several hours. For me it was my 
first experience with this phenomenon. The 
next day the weather was back to normal, 
the airport was open and the flights were 
on schedule again.� 
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One of ISTA’s priorities is the improve-
ment of the Rules and the increase of 

activities with regard to tropical and sub-
tropical species. Following this principle, a 
workshop was held in 2008 which included 
sessions on purity, germination and tetra-
zolium methods for seed analysis, mainly 
concentrating on tropical and subtropical  
species.

The four-day workshop was organized by 
Monica Moreno of the Instituto National 
de Semillas of Buenos Aires (INASE), and 
took place in Córdoba (Argentina) in Sep-
tember 2008, hosted by the Córdoba Cath-
olic University. Twenty-four participants 
attended this Workshop, with the majority 
coming from South America (Argentina, 
Equator, Brazil, Bolivia and Chile) and 
two from India and Australia.  Most of 
those attending had experience in testing 
tropical and subtropical seeds, but some 
trainees did not. Participants came either 

from seed companies or from national seed 
testing stations or institutions.

To start the programme, Norbert Leist, 
Maria Rosaria Mannino and Sylvie Du-
cournau presented general aspects of ISTA 
work and procedures.

Practical sessions were introduced and 
organized by Monica Moreno and Maria 
Rosaria Mannino for purity, and by Au-
gusto Martinelli and Norbert Leist for ger-
mination and tetrazolium.

Rosalba Peman, Professor at the Cór-
doba Catholic University, gave interesting 
presentations on the physiology of tropical 
and subtropical grass seeds.

There was a lot of interesting exchange 
and discussion throughout the workshop 
between the participants and the lecturers.

Concerning purity, the discussion 
showed that participants do not have dif-
ficulties in understanding the Pure Seed 
Definition (PSD) 36 used for analysis of  
Panicum maximum. Nevertheless, the ex-
perience of the analyst seems very impor-
tant to ensure its correct use in the practice. 
As underlined by a participant, workshops 
could include specific practical sessions 
on the use of the Pure Seed Definitions. 
A suggestion of improvement of the Pure 
Seed Definition 36 was also raised by par-
ticipants. They proposed to simplify the 

analysis by giving the possibility to not 
detach the pedicel from the spikelet when 
present. No problems were detected in the 
analysis of Brachiaria sp., following the 
current Pure Seed Definition 36.

Chloris gayana was the species that 
showed the most important problems in 
purity analysis, and a clarification on how 
to carry out the test would be necessary. 
This species is included in Chapter 13 (ger-
mination test by replicates without purity), 
but the very high percentages of weeds 
often present in seed lots could require a 
purity analysis. Following current Rules, 
both methods, with purity analysis and 
without purity analysis, but with germina-
tion by weight replicates, can be chosen by 
laboratories, which could lead to a lack of 
uniformity in seed testing.

Concerning the germination session, 
interesting work has been carried out by 
and was presented by Rosalba Peman on 
treatments for breaking the dormancy of 
tropical and sub-tropical grass species. She 
obtained results showing that gibberellic 
acid is much better than treatments pre-
scribed in current ISTA Rules for breaking 
the dormancy of Panicum maximum seeds. 
The possibility to introduce this treatment 
into the table 5A after a validation study 
was discussed.

ISTA Workshop on Purity, Germination and Tetrazolium Testing on 
Tropical and Subtropical Seeds 
  Córdoba, Argentina, 15–18 September 2008

Sylvie Ducournau1 Maria Rosaria Mannino2, Monica Moreno3 and Norbert Leist4 

 1Vice-Chair, ISTA Germination Committee, 2Chair and 3Member, ISTA Purity Committee, 4Past-President of ISTA

1, 2GEVES-SNES
Beaucouzé, France
sylvie.ducournau@geves.fr
3Laboratorio Central de Análisis de Semillas
1063 Buenos Aires, Argentina
mimoreno@inase.gov.ar

 

Workshop participants at the Catholic University of Córdoba
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Discrepancies in the root system evalu-
ation of soybean were identified by the 
participants. All germinate soybean seeds 
in sand, but when the primary root is de-
ficient, some laboratories accept 2, 3 or 4 
secondary roots to consider the seedling as 
normal, leading to differences in results.

The difference between ISTA and 
AOSA Rules concerning the evaluation of 
the root system of sunflowers was also dis-
cussed. It seems that this causes difficulty 
for South American countries exchanging 
seeds and results with United States or 
other countries.

It may be necessary to summarize some 
principles on seedling evaluation, for ex-
ample concerning the root system evalua-
tion of soybean and sunflower, in order to 
harmonize results between laboratories.

It was a really fruitful workshop with a 
lot of discussion on a lot of subjects. All 
these participants had wide experience on 
these species and it will be beneficial and 

interesting for ISTA to take advantage of 
their knowledge, for example of the dor-
mancy-breaking treatments for tropical 
grass seeds.

The tetrazolium session, chaired by Au-
gusto Martinelli and Norbert Leist, dealt 
with theory and practical work with Bra
chiaria, Panicum, Helianthus and Glycine. 
Whereas methods for the first three species 
are described in the ISTA Rules, Glycine is 
surprisingly missing there, and the method 
is presented in the ISTA Tetrazolium Hand-
book and the ISTA Working Sheets only. 
As much knowledge has been accumulated 
in Argentina (e.g. by Roque Mario Crav-
iotto, Miriam Arango Perearnau, Carina 
Gallo: Prueba Topografica por Tetrazo-
lio en Soja, 2008) and Brasil (Jose Franca 
Neto, Francisco Carlos Kryzyzanowski, 
Nilton Pereira da Costa: The Tetrazolium 
Test for Soybean Seeds, Embrapa, 1998) 
it was concluded to strengthen the efforts 
to define the most appropriate method to 

bring Glycine into the ISTA Rules. Augus-
to volunteered to set up a Rules Proposal, 
present it to the Chair of the TEZ Commit-
tee and organize the validation. In the dis-
cussion about the staining procedure it was 
clarified that the three parameters percent-
age of the tetrazolium solution, staining 
time and staining temperature are interde-
pendent. Therefore, when the TEZ solution 
is lowered to 0.1 %, time and temperature 
have to be adapted accordingly (see ISTA 
Rules and Working sheets). Clarification 
is also needed regarding the evaluation of 
the inner part of the cotyledons in Glycine 
and Helianthus, whether this check and the 
evaluation of the plumula are obligatory 
or not. 

Finally, it can be said, that the intensive 
open discussion and the contribution from 
experienced participants supported the on-
going process of optimizing the methodol-
ogy. The presentation by Steffi Krämer, 
Chair of the TEZ Committee, beside oth-
ers, gave insight in the validation study 
of Allium, Cucumis, Lactuca, Lycopersi
con (which are now accepted in the ISTA 
Rules), showed the current work with Bra
chiaria, Larix, Picea, and also the enlarge-
ment of the ISTA Working Sheets I with 
52 and Working Sheets II with 16 species. 
The training plans foresee in 2009 a work-
shop on tropical tree seeds in Brazil, and 
in 2010 a combined germination and tetra-
zolium workshop on agricultural species in 
Germany just before the ISTA Congress.

Finally, special thanks to the organiza-
tions that supported this workshop to-
gether with ISTA: INASE, the Cámara de 
Semilleristas de la Bolsa de Cereales, the 
Cámara de Cereales y Afines de Córdoba, 
and the Universidad Católica de Córdoba.
� 
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The ISTA Moisture, Germination and 
Vigour Workshop was held at the 

Kenya Plant Health Inspectorate Serv-
ice (KEPHIS), Nakuru, Kenya from 3–7 
November 2008. It was attended by 21 
participants from Kenya, Sudan, Zambia, 
Madacascar, Zimbabwe and India.

The workshop registration opened at 
8.30, followed by a welcome address by the 
local organizer, Dr. Joseph Ahenda. Then 
the opening speech was given by Dr Vas-
sey Mwaja, a Director of the Board of KE-
PHIS. After this there was a photo session 
of all the participants.

The workshop presentations started 
with the registration of expectations of 
participants, led by Anny van Pijlen, after 
which Craig McGill gave his presentation 
on ISTA Rules Chapter 9: Moisture. A 
participant asked the importance of de-
termining seed moisture and Craig put the 
question to the participants. The reasons 
for testing for seed moisture were stated 
to be storage, viability, knowing optimal 
harvest time, drying and processing, seed 
treatment, vigour testing and seed trade.

Another question was asked on the tem-
perature for predrying, which was given as 
25 °C.

In the afternoon of that day there was 
practical moisture testing and calculation 
of moisture results. Then Anny van Pijlen 
gave a general introduction to seed sam-
pling and purity.

The morning of 4 November started 
with a presentation on germination test-
ing by Anny van Pijlen. She covered the 
theory of germination and a discussion on 
the work of the Germination Committee. 
This was followed by a presentation on 
the evaluation of germination of Desmo
dium by Simon K. Kibet. Later, after the 

coffee break, Gillian McLaren took the 
participants through the ISTA Handbook 
on Seedling Evaluation and a practical ses-
sion on seedling evaluation, covering Al
lium cepa, Daucus carota and Helianthus 
annuus.

On Wednesday the 5th, the day started 
with the group visiting the Nakuru branch 
of the Kenya Seed Company, one of the 
largest seed companies in Kenya. They 
were shown how seeds are received, dried, 
processed, sampled and marketed. Later, 
the participants visited the Menengai cra-
ter and Lake Nakuru National Park, a lake 
famous for its flamingoes.

The morning of 6th November began 
with a presentation on equipment calibra-
tion, led by Gillian, and after the coffee 
break there was practical work on germina-
tion evaluation covering Desmodium spp, 
Arachis hypogaea and Phaseolus vulgaris.

In the afternoon, Gillian gave a presen-
tation on seed vigour testing. She defined 
“vigour”, and explained how it relates to 

germination, what vigour differences mean 
and types and use of vigour tests. Then 
there was practical work on the electrocon-
ductivity test using Pisum sativum.

This was followed by a lecture on ISTA 
accreditation by Anny van Pijlen. She in-
troduced the meaning of quality assurance 
and the different international standards 
such as ISO 9001 and ISO 17025. She dis-
cussed quality management principles and 
the elements of the quality management 
system. After this she took the participants 
through the ISTA accreditation standards 
covering management requirements, staff, 
environment, equipment, lot identifica-
tion, sampling, test reports and certificates, 
records, quality assurance system, methods 
and procedures.

She also covered audits, proficiency 
testing and the benefits of being ISTA 
accredited.

The objectives of the workshop were 
achieved as expressed by the participants.
� 

ISTA Moisture, Germination and Vigour Workshop 
  Nakuru, Kenya, 3–7 November 2008

Dr. Chagema Kedera, Mr. Simeon Kibet and Mr. Zakayo Kinyanjui 
  KEPHIS Nakuru Regional Office, Quality Assurance

From left to right, first row: Gillian Mclaren, Craig McGill, Dr. Vassey N. Mwaja, P.L.O 
Nyambuya, Anny van Piljen, Dr. Joseph Ahenda, Stephen Ithili. Second row: Andriamainty 
Marius, James Wathiru, Amina Abdalla, Evaline Shitabule, Carolin Kavu, Jane Kingori, Timo-
thy Osoro, Z. Kinyanjui. Third row: J. Cheptaiwa, Simeon Kibet, Miruka George, F. Nganga, 
R. Okayo, Mary Kamau, Kefa Oganda. Fourth row: J. Muchiri, W. Sitienei, Cham Puro, 
Ephraim Wachira, M. Kiptoo

Kenya Plant Health Inspectorate Service 
(KEPHIS)
Nakuru Regional Office
P.O. Box 1679, Nakuru, Kenya
skibet@kephis.org
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This training course for trainers from 
the Central Asian and Caucasus re-

gions was held at the Republican Seed 
Inspection (RSI) Central Seed Laboratory 
in Bishkek, Kyrgyzstan, and was attended 
by twelve participants from six countries: 
Armenia, Kasachstan, Kyrgyzstan, Mol-
davia, Tadschikistan and Usbekistan.  
The organization in Bishkek was man-
aged by Mr. Rudenko, Director of the 
Central Seed Laboratory, together with 
Mr. Abdulhakim Islamov from the Swed-
ish International Development Coopera-
tion Agency (SIDA). The capital support 
from the FAO allowed the laboratory to 
be equipped with the necessary tools such 
as sampling equipment and sample divid-
ers, and in addition to provide for each 
participant copies of the ISTA Rules, the 
ISTA Handbooks on Sampling and Seed-
ling Evaluation, the Tetrazolium Working 
Sheets and the NIAB Seed Identification  
Handbook. 

The major challenge for the local organ-
izers was not to order this material but to 
get it through customs. But finally this lit-
erature, together with hardcopies of all the 
lectures, allowed highly effective practical 
work in a suitably well-equipped location. 
All participants were updated with the 
newest books for their mission in training. 
Due to the fact that all participants spoke 
Russian, the English lectures and the dis-
cussions were translated perfectly through-
out the week by Mr. Ilias Chelokenov. The 
lecturers were Dr. Andrea Jonitz (Head of 
the Seed Testing Laboratory Augusten-
berg, Karlsruhe, Germany) and Prof. Dr. 
Norbert Leist (Honorary Life Member of 
ISTA, Bad Schönborn, Germany).

All workshop participants found accom-
modation in the Hotel Sayakat, Bishkek, 

in comfortable walking distance from the 
Institute, where also lunch and dinner were 
served.

The workshop was opened by a presen-
tation on ISTA, followed by an introduc-
tion to the ISTA Rules, the ISTA Quality 
Management System, and lectures on the 
trade and the role of seed quality control 
and laboratory accreditation. There was 
then practical work on sampling, purity, 
germination and tetrazolium testing, fol-
lowed by demonstrations of selected meth-
ods of variety testing.

After a theoretical introduction to the 
principles and procedures of sampling the 
seed lot, there were practical exercises in a 
seed plant outside Bishkek. For this pur-
pose, two lots of barley were provided for 
the sampling, allowing all participants to 
work out the whole procedure by them-
selves, beginning with the determination of 
the number of bags to be sampled, taking 
the primary samples and sample division  
to preparation of the submitted sample to 
send it to the seed testing lab. Back in the 
laboratory, after two hours’ work in the 
cold warehouse, sample dividing for pu-
rity analysis was shown. To demonstrate 
the importance of correct sampling, each 
participant was given one sample of 1 kg 
barley spiked with exactly 20 red-coloured 
barley seeds for a sampling division exer-
cise. Finally, the number of red seeds in 
each working sample of 150 g were com-
pared and statistically evaluated.

The second day started with seed identi-
fication. After a general introduction, there 
was practical work with the genera Avena, 
Rumex, Vicia, Lathyrus and Silene. Each 
participant received several seeds from 
each genus to practise seed determination. 
All participants learned to identify the dif-
ferent species, with the help of reference 
material such as a training seed collection, 
the very well-arranged and large labora-
tory collection of Russian seeds, and lit-
erature including the famous Digital Seed 
Atlas from the Netherlands. The day was 
completed with information on how to set 

up a seed collection, nomenclature, and the 
GRIN System with the ISTA List of Stabi
lized Plant Names, and current literature.

Wednesday started with purity test-
ing, using samples of Triticum, Hordeum, 
Pisum, Medicago and Brassica which were 
spiked with other seeds and broken seeds. 
At the end of each session the other seeds 
were counted, identified and named ac-
cording to the ISTA List of Stabilized 
Plant Names. Finally all the other seeds 
were shown as pictures first without and 
then with their names. Thus the attendees 
become more and more familiar with the 
seed characteristics.

The next object of the training was germi-
nation testing. The species dealt with were 
Avena, Hordeum, Glycine, Pisum, Phaseo
lus, Cucumis and Lactuca. All aspects from 
how to plant the seeds up to the evaluation 
of normal and abnormal seedlings were 
presented and discussed. Special atten-
tion was paid to the aspect of dormancy, 
its origin and physiology, ways to detect it 

ISTA/FAO Training of Trainers Course on Seed Quality 
Testing  Bishkek, Kyrgyzstan, 1–5 December 2008

Dr. Andrea Jonitz1 and Prof. Dr. Norbert Leist2 

 2Past-President of ISTA

1Landwirtschaftl. Technologiezentrum Augusten-
berg
76227 Karlsruhe, Germany
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Sampling exercise in the seed plant.
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and how to break it. The laboratory staff 
had prepared 4 × 100 seeds of each species 
for each participant, so that the evaluation 
could be taught intensively by using the 
ISTA Handbook on Seedling Evaluation. 
With a video camera it was possible to dis-
cuss all the interesting abnormal seedlings 
or questionable cases in detail together in 
the group. Each evaluation was finished 
using the tolerance tables and with a sta-
tistical evaluation of the overall results of 
all attendees.

Tetrazolium testing, dealing with Pisum, 
Helianthus, Triticum and Lactuca, was the 
next training unit, with lectures on viabil-
ity determination using the topographi-
cal tetrazolium test and the chemistry of 
tetrazolium, including practical prepara-
tion and staining of seeds by tetrazolium 
solution. According to the time schedule, 
the major activities of evaluation were on 
Friday, so during the staining time lectures 
and presentations on variety testing were 
given, dealing especially with chemical, 
physical and biological methods and elec-
trophoresis. The evaluation of the tetrazo-
lium test followed the ISTA Rules and the 
ISTA Working Sheets. It was taught that 
appropriate equipment is essential and 
special training is necessary, but that un-
der these conditions very clear results can 
be achieved.

A comparison of viability, germination 
and vigour testing closed the practical 
part of the training. In the final discus-
sions diverse aspects of quality assurance, 
the ISTA accreditation standard and the 

management of seed-testing laboratories 
were covered.

It can be said that this was a highly inter-
esting but demanding training course, rich 
in experience and in exchange. The five 
days were so busy and intensive that only 
little time was available for a social event 
and a visit to Bishkek. Nevertheless, Mr. 
Rudenko, together with Mr. Islamov, or-
ganized a short tour and visit to the capital 
of Kyrgyzstan, followed by a typical Kyr-
gyz dinner with speeches, vodka, music 
and dancing. 

The great achievement of this train-
ing course would not have been possible 
without generous financial support from 
the FAO,  the high personal engagement 
of Ms. Nadine Ettel from the ISTA Secre-
tariat, the competent management of Mr. 
Rudenko and his very enthusiastic staff 
and the strong support of Mr. Islamov in 
organizational and practical matters.

At the end of the training, each partici-
pant received an ISTA certificate of attend-
ance, and from the lecturers a CD with all 
the presentations of the week, additional 
information about statistics and quality 
management, and photos of the workshop.
� 

The workshop participants in front of the seed testing station at Bishkek.

Concentration and technical precision during tetrazolium testing.Sample spiking for purity testing and seed determination.
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