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From the PresidentHorticulture and the
World Food Prize

On October 24 I had the privilege to participate, at Ames, Iowa, in the pres-

entation of the 2002 World Food Prize to Dr. Pedro Sanchez. This annual prize,

accompanied by an award of $250,000, is awarded to individuals who have

“advanced human development by improving the quality, quantity or avail-

ability of food in the world.” Dr. Sanchez received this honor for his major

achievements in improving the productivity of tropical soils. During the event

I talked to Pedro Sanchez and Dr. Norman Borlaug (1970 Nobel Peace Prize for

his contributions to the ‘Green Revolution’) and was forcefully reminded of the

contributions of horticultural science to international development.

Dr. Sanchez clearly understands, indeed
exemplifies, these contributions. In his
video-taped comments prepared for the
Opening Ceremony of our Toronto
Congress, Pedro Sanchez expressed very
clearly his belief that horticultural science
and industry are key to alleviating rural
poverty in emerging economy countries.
His work in South America and Africa
convinced him that while the first
advance arising from improved soil fertili-
ty is improved food security, it is not until
farmers diversify to include high value
horticultural crops for local, regional, and
international markets that we see signifi-
cant alleviation of poverty and hopeless-

ness. Farmers can finally send their chil-
dren to school and become engaged in
social progress on many fronts.
In his Iowa lecture, Dr. Sanchez further
developed this connection between horti-
culture and poverty reduction. He specifi-
cally mentioned the economic and human
health gains he had seen when farmers
were able to produce good yields of fruits,
vegetables, medicinals, and ornamentals
for national and international distribution.
As a former Director of the International
Centre for Research in Agroforestry
(ICRAF; a CGIAR Future Harvest Centre
in Nairobi, Kenya), Pedro Sanchez has a
special appreciation for the role of high
value tree crops, often produced in inte-
grated systems involving animals and
annual crops, for improving the livelihood
of African farmers. Given the growing
concern about environmental degrada-
tion, loss of genetic resources, and the
connection between increasing atmos-
pheric CO2 levels and global warming, Dr.
Sanchez called attention to the important
role of agroforestry in preserving biodi-
versity, limiting erosion, and removing
millions of tons of carbon from the
atmosphere.
To learn more about Pedro Sanchez and
the World Food Prize visit www.world-
foodprize.org and www.cgiar.org. There is
a wealth of information about agro-
forestry at www.worldagroforestrycen-
tre.org

Norman Looney
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Presentation of the 2002 World Food Prize to Dr. Pedro Sanchez at Ames, Iowa on October
24, 2002. From left: Dr. Gregory Geoffroy, President of Iowa State University; Dr. Norman
Borlaug; Mr. John Ruan III, Vice Chair of the World Food Prize Foundation; Dr. Sanchez;
Mr. Tom Vilsack, Governor, State of Iowa; and Ambassador Kenneth Quinn, President of
the World Food Prize Foundation

It was an inspiration to have Dr. Sanchez,
Dr. Borlaug, and Ambassador Quinn
(President of the World Food Prize
Foundation), tell me that the time is right
to recognize a scientist or team of scien-
tists who identify primarily with horticul-
tural science. This is our opportunity to
draw world attention to horticulture’s
impact on the alleviation of world hunger,
malnutrition and poverty - indeed, how
horticulture touches the human condition
in so many profoundly important ways. 
A single colleague winning this prestigious
prize can have a huge impact on how
society at large views the achievements
and contributions arising daily from
research in horticultural science.
I invite each of you to help me identify
worthy candidates for a future Award.

Did you renew your ISHS membership?

Logon to www.ishs.org/members
and renew online!
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History

HISTORYHISTORICAL PERSPECTIVES OF THE ISHS

A History of the Section Vegetables
of the ISHS

The Section Vegetables (SEVE) had been established in 1959 mainly due to the

successfull efforts of Prof. Dr. h.c. Wilhelm Nicolaisen (University of Hannover,

Germany). Prof. Wilhelm Nicolaisen was a participant in the XV International

Horticultural Congress (IHC) at Nice (1958), France, the congress where the

ISHS statutes had been discussed and approved. Before he had been active in

the XIV IHC at Scheveningen (1953) where he was nominated member of the

Foundation Committee of the ISHS. He participated in several other meetings

like Paris (1959), the ISHS institution, and The Hague (1960) first Council

meeting, in order to establish the basic rules of the Society. Therefore he con-

tributed for the drawing up of the original statutes of ISHS with the first insti-

tutional steps like the establishment of Sections and after Commissions. He

was designated the Chairman of the SEVE and as such officially confirmed in

1960 in that Council first meeting.

To accord with the rules the official set up of the SEVE only happened in the

XVI IHC at Brussels, 1962, which was the first to be hold after the foundation

of ISHS (SEVE’s circular letter of May 31, 1965).

So Prof. Nicolaisen had been the first Chairperson (1959-1961/2) and in this

very early beginning there was no Vice-Chairperson. We thank Prof. Dr. h.c.

Dietrich Fritz, Chairperson of the SEVE and former president of the ISHS, for

providing the information on the early steps of the SEVE.

NEXT CHAIRPERSONSHIPS
OF THE SECTION

After Prof. Dr. h.c. Wilhelm Nicolaisen, six
Chairpersons followed till 1998 and sever-
al other officers, such as Secretaries, Vice-
Chairpersons, etc..were appointed. The
second Chairperson was Prof. dr. Johan
Härdh (University of Helsinki, Piplamajäki,
Finland), from 1961/2 till 1966. This time
there was not a Vice-Chairperson but a
Secretary: Ing. V. E. Tilkin, (St. Rech.
Amelior. Plts. Fruit., Gonda Manil,
Belgium) and thereafter Ing. Bravenboer
(Netherlands) who was followed by Dr.
Orbaan (Netherlands).

In fact the Council took the decision as a
rule, in 1966, to appoint Chairpersons
and Secretaries of each Section,
Commission or Committee for the period
between two Congresses, on the under-
standing that when possible the latters
could take over the chairpersonship at the
end of the period.
Prof. Härdh resigned from his position as
Chairperson during the 17th IHC, College
Park, Maryland, USA, in 1966, where
Prof. Dr. h. c. Dietrich Fritz (Technical
University of München, Friesing -
Weihnstephan, Germany) was elected as
3rd Chairperson (1966-1974). Dr. Pierre
Pécaut (Institut National Recherche

Agronomique - Montfavet, France)
became the first Vice-Chairperson (also
1966 -1974).
In Warsaw (Polland), at the 19th IHC in
1974, Dr. Ing. Jan van Kampen (Field
Vegetables Station, Alkmaar, Netherlands)
had been elected as the 4th Chairperson
and remained until the 23rd IHC at
Firenze (Italy) in 1990. During his sixteen
years term Dr. J. van Kampen had several
Vice-Chairpersons: Prof. Dr. Lennart
Ottosson (Agriculture University of
Sweden at Alnarp); Prof. Dr. Zb. Gertyk
(Research Institute for Vegetable Crops,
Skierniewice, Polland), Prof. Dr. William J.
Greenhalgh (University of Sidney,
Australia); Prof. Dr. Ruben Villa Real,
Vice-Chairperson for Asia (University of
Manila, Los Banos, Phillipines), (all 1974-
82); Prof. Dr. Lennart Ottosson, Prof. Jen
Skierkowski, (Research Institute for
Vegetable Crops, Skierniewice, Polland),
Dr. William J. Greenhalgh and Dr. David
Gray (National Vegetable Research
Station, Wellesbourne, U.K.), (all 1982-
86); Dr. David Gray, Prof. Jen Skierkowski
and Dr. William J. Greenhalgh (all 1986-
90).
During the 23rd IHC in Firenze (Italy,
1990), Prof. Dr. Carlos M. Portas
(Technical University of Lisboa, Portugal),
was elected and nominated as his succes-
sor and 5th Chairperson. Also Prof. Carlos
Portas had several Vice-Chairpersons. In
his first term: Dr. David Gray, Prof. Dr.
William J. Greenhalgh, Prof. Jen
Skierkowski, Prof. Daniel Cantliffe
(University of Florida, Gainsville, USA.)
and Prof. Dra. Luciana Quagliotti
(University of Turim, Italy) (period 1991-
94).
Following a decision in the SEVE meeting
at Kyoto (1994) in 1966, 4 Vice-
Chairpersons were appointed by the
Council: 2 from Europe (1 from EU and
the other out of EU), 1 from Americas and
1 from Australasia. The SEVE Vice-
Chairpersons had been respectively: Prof.
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Dra. Luciana Quagliotti, Prof. Dr.
Stanislaw Kanisewski (Res. Inst. for Veg.
Crops, Skierniewice, Polland), Prof. R.
Sakyiama (Univ. of Tokyo, Japan), and
Prof. Daniel Cantliffe.
In 1996 the ISHS rules of procedure stip-
ulated the rule of a maximum of two 4
years-term for officers in any position on
Board, Sections, Commissions and
Working Groups, each successor being
elected by voting.
Therefore at the 25th IHC, Brussels 1998,
Prof. Carlos Portas retired and the 6th
Chairperson was nominated by the
Council, after a written election procedure
by mail ballot in which Prof. Daniel
Cantliffe (University of Florida, Gainsville,
USA.) received the majority of the votes.
In 2002 Prof. Daniel Cantliffe was re-
elected as Chair of the Section and he will
be assisted by Dr. David Gray (USA),
elected Vice-Chairperson of the SEVE for
the period till 2006.

EVOLUTION OF THE
WORKING GROUPS

See also the individual Working Group
stories later in this article.
Specialized scientific groups were estab-
lished from the early beginning. The first
individualized and specialized Working
Groups may have been founded in 1965
and were “CO2”, “Peat” and
“Illumination”. After “Peat” left SEVE to
the Commission on Plant Substrates and
“CO2” and “Illumination” were included
in the Commission on Horticultural
Engineering, these Commissions being
founded later in 1968/69.
Afterwards several working groups fol-
lowed (current designation and data):
Timing Field Production in 1968;
Vegetable Storage in 1969 to become
Post-harvest Handling of Vegetables and
was later (in 1990) integrated in the
Commission on Post-Harvest; Water
Supply and Irrigation in 1969; Vegetable
Nutrition and Fertilization in 1971;
Vegetable Quality in 1979; Asparagus in
1979; Vegetables for Processing in 1980;
Seed Research in 1986; New Vegetables
in 1990 that changed to Vegetable
Diversity in 1997; Edible Alliacea in 1994;
Brassicas in 1995 and Cucurbitacea in
1997.

MEMBERSHIP OF THE
SECTION (EVOLUTION)

1985; The 68 members came from 32 dif-
ferent countries, with a strong representa-
tion from Western Europe, namely (mem-
bers and % of total):

1990: The 51 SEVE members were from
the following countries: Argentina (1),
Australia (1), Belgium (2), Bulgaria (1),
Canada (1), Cyprus (1), Finland (2),
France (2), Germany (4), Hungary (1),
India (1), Indonesia (1), Ireland (2), Israel
(1), Italy (6), Luxembourg (1), Japan (2),
Netherlands (3), New Zealand (2),
Norway (1), Poland (3), Portugal (3),
Roumania (3), South Africa (4), Spain (1),
Sweden (3), Switzerland (1), Turkey (1),
United Kingdom (3), USA (4) and
Yougoslavia (2). This means they come
from a total of 27 countries (actually the
ISHS had 55 country-members) and could
be synthetised:

1994: The 106 members were from the
following countries: Argentina (3),
Australia (5), Belgium (5), Brazil (2),
Canada (1), Chile (1), China (2), Denmark
(2), Finland (3), France (3), Germany (7),
Greece (1), India (4), Indonesia (1),
Ireland (2), Israel (2), Italy (5), Japan (3),
Korea (2), Moroccco (2), Netherlands (4),
New Zealand (3), Nigeria (2), Norway (5),
Peru (1), Phillipines (1), Poland (5),
Portugal (3), Roumania (1), Russia (1),
Saudi Arabia (1), Slovenia (1), South
Africa (1), Spain (3), Sweden (1),
Switzerland (1), Taiwan (2), Turkey (4),
United Kingdom (3), U.S.A. (6),
Yougoslavia (1), Zimbabwe (1) and FAO
(1).
This means they come from a total of 42
countries and one from an international

Continent Members %

Africa 2 3
America (North) 6 6
Asia 5 10
Europe 11 16

- Western 37 55
- Eastern 7 10

Oceania 5 7

68 100

Continent Members %

Africa 0 0
America (North) 4 8
America (South
and Central) 2 4
Asia 5 10
Europe 38 75

- EU 25 50
- no-EU 13 25

Oceania 2 4

51 100

Continent Members %

Africa 6 6
America (North) 7 7
America (South) 7 7
Asia 20 19
Europe 57 52

- EU 37 34
- no-EU 20 18

Oceania 8 7
International
Organization 1 1

106 100

Continent Members %

Africa 5 4
America (North) 7 7
America (South) 8 8
Asia 18 15
Europe 59 57

- EU 50 48
- no-EU 9 9

Oceania 6 6
International
Organization 1 1

104 100

organization (actually ISHS had 44 coun-
try-members).
It could be synthetised like this (members
and % of total):

1998: The 104 SEVE members were from
the following countries: Argentina (4),
Australia (2), Belgium (3), Brazil (2),
Canada (1), Chile (1), P.R. China (1),
Denmark (1), Egypt (1), Finland (5),
France (4), Germany (5), Greece (1),
Hungary (2), India (2), Ireland (1), Italy
(8), Japan (4), S. Korea (2), Netherlands
(4), New Zealand (5), Nigeria (1), Norway
(4), Peru (1), Phillipines (1), Poland (6),
Portugal (4), Russia (1), Saudi Arabia (1),
Slovenia (1), South Africa (2), Spain (3),
Sweden (5), Switzerland (2), Taiwan (3),
Turkey (1), United Arab Emirates (1);
United Kingdom (4), U.S.A. (6),
Yuguslavia (1) and FAO (1).
This means they come out from a total of
41 countries and 1 from an international
organization (FAO):

Today (2002) the SEVE counts some 382
members 18 of which come from Africa,
56 from North America, 28 from South
America, 93 from Asia, and 187 from
Europe. ISHS members interested in
becoming a member of the SEVE are
invited to login at www.ishs.org/mem-
bers and update their membership profile
online.

1985

1990

1994

1998
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HISTORY OF EACH
WORKING GROUP

In the beginning, the activities of working
groups didn’t have a biunivocous relation
with the Chairpersonship: meetings could
start before designation or nomination of
their first Chairpersons and vice-versa.
For updates of this list of active Working
groups please refer to the “Scientific
Structure” pages at www.ishs.org where
you can find as well the full contact details
of all Section/Commission/Working
Group Chairpersons.

WORKING GROUP “TIMING
FIELD PRODUCTION OF
VEGETABLES”

Chairpersons (date of nomination)
1971 Dr. Jan Van Kampen, Research Stat.

for Field Production of Vegetables,
Alkmaar, Netherlands (designated
1968)

1977 Dr. A. J. Gane, PGRO, Thornhaugh,
Petersborough, U.K.; Secretary: Dr.
David Gray, National Vegetable
Research Station, Wellesbourne,
UK.

1987 Dr. G. J. H. Grubben, Exp. St. for
Arable Crops and Outdoor
Vegetables, Lelystad, Netherlands.
Secretary: Dr. Remi Booij, idem

1988 Dr. P. H. M. Dekker, Research Stat.
for Field Production of Vegetables.,
Alkmaar, Netherlands

1991 Prof. Dr. Joseph Bakowski, Research
Inst. for Vegetable Crops, Skier-
niewice, Poland

1993 Prof. Dr. Jan Rumpel, idem. Secre-
tary: Dr. Irena Babik, idem

Symposia “timing of field production of
vegetables”, Conveners and Publications
1st Alkmaar, Norway, June, 1969.

Convener: Dr. J.van Kampen, Acta
Hort. 27

2nd Ohrid, Skopje, Jugoslavia, 1973.
Convener: Prof. Laszar Aladjajkow,
Acta Hort. 52

3rd Wellesbourne, U.K., 1977, Con-
vener: Dr. A. J. Gane, Acta Hort. 72

4th Aaslev, Nyborg, Danemark, 1981.
Conveners: Drs. Blangstrap Jorgen-
sen and J. Jensen. Acta Hort. 122

5th Gainsville, U.S.A., 1985. Convener:
Prof. Dr. D. Cantliffe. Acta Hort. 198

6th Wageningen, Netherlands, 1989.
Conveners and editors: Drs. P. H.
M. Dekker and R. Booij. Acta Hort.
267.

7th Skierniewice, Poland, 1993. Con-
vener: Prof. Jan Rumpel. Acta Hort.
371.

8th Bari, Italy, 1997. Convener: Prof. G.
Damato. Acta Hort. 533.

WORKING GROUP
“VEGETABLE NUTRITION
AND FERTILIZATION”

Chairpersons
1971 Prof. Dr. O. Nowosielski, Research

Inst. for Vegetable Crops, Skier-
niewice, Poland. Secretary: Dr. E.
Swonek, idem (designated 1970).

1992 Dr. Achim Maync, Staatliche Lehr-
Forsch.Anst., Neustadt an der
Weinstrasse, Germany

Symposia, Conveners and Publications
1st “Fertilization of Vegetable Crops”.

Warsawa, Polland, 1971. Con-
vener: Prof. Dr. E. Chroboczek.
Acta Hort. 29.

2nd “Use of intensive fertilizers in
Protected Vegetable Production
(joint symposium). Skierniewice,
Polland, 1983. Convener: Prof. Dr.
O. Nowosielski. Acta Hort. 145

3rd “Ecological Aspects of Vegetable
Fertilization in Integrated Crop
Production in the Field”. Ein-
siedeln, Wadenswill, Switzerland,
1992. Convener: Dr. Ch. Gysi. Acta
Hort. 339.

4th “Ecological Aspects of Vegetable
Fertilization in Integrated Crop
Production in the Field”. Neustadt
an der Weinstrasse, Germany,
1995. Convener: Dr. H-P. Lorenz.
Acta Hort. 428.

5th “Aspects of Vegetable Fertilisation
in Integrated Crop Production in
the Field”. Wellesbourne, UK,
1998. Convener: Dr. Ian Burns.
Acta Hort. 506.

6th International Conference on Envir-
onmental Problems Associated
with Nitrogen Fertilisation of Field
Grown Vegetable Crops, Potsdam
Germany, Conveners C. Rahn and
M. Fink, Acta Hort. 563.

7th Workshop Towards and Ecologica-
lly Sound Fertilisation in Field
Vegetable Production, Wagenin-
gen, Netherlands, Convener: J.
Neeteson. Acta Hort. 571

WORKING GROUP “WATER
SUPPLY AND IRRIGATION”

Chairpersons
1972 Dr. H. D. Hartmann, Institut fur

Gemüsebau, Geisenheim, Ger-
many (designated 1970)

1986 Prof. Dr. Arturo Alvino, Universities
of Napoli and Basilicata, Napoli,
Italy

1996 Dr. Yvon Dumas, INRA, Mont-
favet, France

Symposia, Conveners and Publications
1st “Irrigation of Vegetables under

glass”. Geisenheim-Rhein, Ger-
many, 1972. Convener: Prof. H. D.
Hartmann and Prof. U. von
Henting. Acta Hort. 35.

2d “Water Supply and Irrigation”. Bet
Dagan, Israel, 1978. Convener: Dr.
K. Schallinger. Acta Hort. 89.

3rd “Water Supply and Irrigation in the
open and under protected cultiva-
tion”. Wageningen, Netherlands,
1981. Convener: Prof. Dr. J. F
.Bierhuizen. Acta Hort. 119

4th “Water Supply and Irrigation in the
open and under protected cultiva-
tion”. Padova, Italy, 1985. Conven-
er: Prof. C. Giulivo. Acta Hort. 228.

5th “Scheduling of Irrigation for
Vegetables - Irrigation Techniques
Related to Climatic Conditions”.
Potenza, Maratea, Italy, 1989.
Convener: Prof. A. Alvino. Acta
Hort. 278.

6th XXIII IHC. Firenze, 1990. “Soil spa-
tial variability problems in crop
water management”. Convener:
Prof. L. Cavazza (Univ. of Bologna)
and Dr. C. Dirksen (NPBI,
Netherlands). -
“Micrometeorological measure-
ments for crop and gas exchange
characterisation”. Convener: Dr. H.
G. Jones (HRI, UK).

7th “Irrigation of Horticultural Crops”.
Almeria, Spain, 1992. Convener: Dr.
J. Lopez-Gálvez, Acta Hort. 335.

8th “Irrigation of Horticultural Crops”,
MAIC, Chania, Greece, 1996[1]
Convener: Dr. K. Chartzoulakis.
Acta Hort. 449

9th “Irrigation and Fertirrigation in
tomatoes for processing”. Pam-
plona, Spain, 1998. Convener: Dr.
Yvon Dumas. Acta Hort. 487.

10th VII International Symposium on the
Processing Tomato, Sacramento
USA. Convener T.K. Hartz. Acta
Hort. 542

WORKING GROUP
“VEGETABLE QUALITY”

Chairpersons
1976 Prof. Dr. Johannes E. Hardh.
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University of Helsinki, Finland.
1979 Prof. Dr. Torsten Nilsson. Swedish

University of Agricultural Sciences,
Alnarp, Sweden. Secretary: Mr.
Hans Rosenfeldt, idem.

1993 Prof. Dr. Harold C. Passam,
Agricultural University of Athens,
Athens, Greece.

2001 Prof. Seung Koo Lee, Seoul
National University, Seoul, Korea.

Symposia, Conveners and Publications
1st “Vegetable Quality”. Alnarp,

Sweden, 1979. Convener: Dr.
Torsten Nilsson. Acta Hort. 93.

2d “Vegetable Quality”. Tiraspol
(Moldavia), Soviet Union, 1981.
Convener: Dr. P. E. Patron.

3d “Vegetable Quality”. Äs, Norway,
1984. Convener: Dr. Russwurm
and Dr. H. J.Rosenfeld. Acta Hort.
163.

4th “Vegetable Quality Towards the
21st Century”. Chipping
Campden, U.K., 1988. Convener:
Dr. Colin Dennis. Acta Hort. 244.

5th “Physiological Basis of Postharvest
Technologies” (joint symposium).
Davis, California, U.S.A, 1992.
Convener: Dr. Mikal E. Saltveit.
Acta Hort. 343.

6th “Quality of Fruit and Vegetables.
Influence of Pre-and Post-harvest
Factors and Technologies”. MAIC,
Chania, Greece, 1993. Convener:
Dr. D. Gerasopoulos. Acta Hort.
379.

7th “Quality of Fresh and Fermented
Vegetables”. Seoul, Korea, 1997.
Convener: Prof. Dr. Jung-Myung
Lee. Acta Hort. 483.

WORKING GROUP “SEED
RESEARCH”

Chairpersons
1981 Dr. Raymond A.T. George, School

of Biological Sciences, University of
Bath, Bath, U.K.. Secretary: Mr.
Michael Gavras

1991 Prof. Luciana Quagliotti, University
of Turim, Italy

1998 Dr. M. Kretschmer, Institute für
Gemusebau, Geisenheim,
Germany

Symposia, Conveners and Publications
1st “Seed problems in horticulture”,

Sutton Borwington, U.K., 1977.
Convener: Dr. W. Heydecker. Acta
Hort. 83.

2nd “Vegetable and flower seed pro-
duction”. Forli, Italy, 1980.
Convener: Prof. Luciana Quagliotti.
Acta Hort.111.

3rd “Seed Production and Research in
Vegetables” (joint symposium).
Geisenheim, Germany, 1985.
Convener: Dr. M. Kretschmer. Acta
Hort.125.

4th Angers, France (joint-symposium)
1988. Convener: Dr. A. Chavagnat.
Acta Hort. 253.

5th Wageningen, Netherlands, 1994
(joint symposium). Convener: Ing.
W. den Burg.

WORKING GROUP
“ASPARAGUS”

Chairpersons
1977 Prof. Dr. H. D. Hartmann, Institut

fur Gemüsebau, Geisenheim,
Germany.

1991 Dr. M. Nichols, Massey University,
New Zealand. Secretary: Dr. Boel
Bussell, New Zealand.

1998 Dr. Brian Benson, CA Asparagus
S&T, Davis, USA.

2002 Dr. Agostino Falavigna, Ist.
Sperimentale per l’orticultura,
Montanaso Lombardo, Italy.

Symposia, Conveners and Publications
The first meetings started as a joint meet-

ing with “Eucarpia”: “Breeding and
Processing of Asparagus”, namely
in 1973 (Dr. Luciette Corriols,
Thevenin, INRA - Versailles, France)
and in 1979 (Prof. dr. H. Hartmann,
Geisenheim, Germany). Acta pub-
lished by “Eucarpia”.

1st The first organized by ISHS with
“Eucarpia” (joint partner): “VI
International Asparagus
Symposium”. Guelph, Canada,
1985. Convener: Prof. H. Tiessen.
(published by the University of
Guelph).

2nd VII International Asparagus Sym-
posium. Ferrara, Italy, 1987.
Convener: Dr. A. Falavigna. Acta
Hort. 271.

3rd VIII International Asparagus
Symposium. Palmerston North,
New Zealand, 1993. Convener: Dr.
Mike Nichols. Acta Hort. 415.

4th IX International Asparagus Sym-
posium. Tri-Cities, Richland,
Washington (WA)., USA, 1997.
Convener: Dr. B. Dean. Acta Hort.
479.

WORKING GROUP “PRO-
DUCTION OF VEGETABLES
FOR PROCESSING”

Chairpersons
1980 Dr. Vincent E. Rubatzky, University

of California, Davis, U.S.A.. Vice-
Chairperson: Prof. Dr. Carlos. M.
Portas, Portugal

1981 Prof. Dr. Carlos M. Portas,
Technical University of Lisboa,
Portugal. Secretary: Dr. Martin
Stilweel (H. J. Heinz Co.,U.K.).

1991 Prof. James Nienhuis, University of
Wisconsin, Madison, U.S.A. Vice-
Chairperson: Dr. Cosme Argerich.
Secretary: Dr. B. Bieche.

1998 Dr. Cosme Argerich, Inst. Nac.
Tecnol. Agra. (INTA - La Consulta),
Mendoza, Argentina. Vice-
Chairperson: Dr. B. Bieche.
Secretary: Dr. A. Calado (H. J.
Heinz Co. Portugal)

Symposia, Conveners and Publications
1st “Production of Tomatoes for

Processing”. Évora, Portugal,
1979. Convener: Prof. Dr. Carlos
M. Portas, Acta Hort. 100.

2nd “Fruits and Vegetables for
Processing”. Stellenbosch, South
Africa, 1985. Convener: Dr. D.
Strydom. Acta Hort. 194.

3rd “II Processing Tomatoes”. Davis,
California, 1986. Convener; Prof.
Dr. William L. Sims. Acta Hort.
200

4th “Production of Vegetables for
Processing”. Keckskemet, Hun-
gary, 1987. Convener: Dr. N.
Hamar and Dr. Sy Hovath. Acta
Hort. 220.

5th “III Processing Tomatoes”.
Avignon, France, 1989. Convener:
Dr. B. Bieche. Acta Hort. 277.

6th “IV Processing Tomatoes”. Men-
doza, Argentina, 1991. Convener:
Dr. Cosme Argerich.Acta Hort.
301.

7th “V Processing Tomatoes”. Sorren-
to, Italy, 1993. Convener: Dr. B.
Bieche and Prof. V. Bianco. Acta
Hort. 376.

8th XXIV IHC. Workshop on Tomato
Biotechnology. Kyoto, Japan,
1994. Convener: Prof. Dr. James
Nienhuis.

9th “VI Processing Tomatoes”. Pam-
plona, Spain, 1998. Co-Convener:
Dr. Yvon Dumas. Acta Hort. 487.
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WORKING GROUP
“VEGETABLES DIVERSITY”
NOW CALLED “NEW
VEGETABLE CROPS”

Chairpersons
1990 Prof. Dr. Jean-Yves Peron, Eco.

Nationale, Science Hortic., Angers,
France

1998 Prof. Wilhelm Schnitzler, Techn.
University of München, Freising -
Weihnstephan, Germany

Symposia, Conveners and Publications
1st “Diversification of Vegetable

crops”. Angers, France, 1988.
Convener: Prof. J.-Y. Peron. Acta
Hort. 242.

2nd “Speciality and Exotic Vegetables”.
Miami, Florida, 1992. Convener:
Prof. Dr. Donald Maynard. Acta
Hort. 318

3rd “Diversification of Vegetable
crops”, Beijing, China, 1996.
Convener: Prof. Dr. Hang Chen.
Acta Hort. 467.

WORKING GROUP “EDIBLE
ALLIACEA”

Chairpersons
1994 Dr. Claudio R. Galmarini, INTA - La

Consulta, Argentina. Vice-
Chairperson: Dr. Chandra S.
Pathak, AVRDC, Taiwan (ROC).
Secretary: Eng. Agr. José L. Burba,
INTA, La Consulta, Argentina. 

Symposia. Conveners and Publications
1st International Symposium on

Alliums for the Tropics (joint sym-
posium with AVRDC). Bangkok,
Thailand, 1993. Acta Hort. 358.

2nd 1st International Symposium on
Edible Alliacea. Mendoza,
Argentina, 1994. Convener: Dr.
Jose Luis Burba. Acta Hort. 433.

3rd 2nd International Symposium on
Edible Alliacea. Adelaide, Australia,
1997. Convener: Dr. Trevor
Twigden. Acta Hort. 555

WORKING GROUP
“BRASSICAS”

Chairpersons
1995 Prof. Dr. António A. Monteiro,

Technical University of Lisboa,
Portugal (designated 1994).

2001 Prof. Dr. Grégoire Thomas, ENSA-
INRA, Rennes, France.

Symposia, Conveners and Publications
1st 1st International Symposium on

Brassica / 9th Crucifer Genetics
Workshop. Lisbon, Portugal, 1994.
Convener: Prof. Dr. António A.
Monteiro. Acta Hort. 407.

2nd 2nd International Symposium on
Brassica / 10th Crucifer Genetics
Workshop. Rennes, France, 1997.
Convener: Dr. Gregoire Thomas.
Acta. Hort. 459.

3rd III International Symposium on
Brassicas and XII Crucifer Genetics
Workshop, Wellesbourne, UK.
Convener G.J. King. Acta Hort. 539

WORKING GROUP
“VEGETABLE PRODUCTION
IN THE TROPICS” - IN COOP-
ERATION WITH THE COM-
MISSION ON TROPICAL AND
SUBTROPICAL
HORTICULTURE

Chairpersons
1994 Dr. C. G. Kuo, AVRDC, Taiwan,

R.O.China.

Symposia and Publications
1st International Symposium on

Tospovirus and Thrips of Floral and
Vegetable Crops. Taichung, Tai-
wan, R.O.China, 1995. Convener:
Dr. C. G. Kuo. Acta Hort. 431.

WORKING GROUP
“CUCURBITACEA”

Chairpersons
1998 Dr. Kazim Abak, Çukurova Univ-

ersity, Adana, Turkey

Symposia, Conveners and Publications
1st 1st International Symposium on

Cucurbits. Adana, Turkey, 1997.
Convener: Prof. Dr. Kazim Abak.
Acta Hort. 492.

2nd VII Eucarpia Meeting on Cucurbit
Genetics and Breeding, Ma’ale Ha
Hamisha, Israel. Convener N.
Katzir. Acta Hort. 510

3rd II International Symposium on
Cucurbits, Tsukuba, Japan. Con-
vener S. Nishimura. Acta Hort. 588.

WORKING GROUPS THAT
HAD BEEN INTEGRATED IN
OTHERS SECTIONS OR
COMMISSIONS OR HAD
BEEN EXTINGUISHED

WORKING GROUP “PEAT” -
INTEGRATED IN THE
COMMISSION ON PLANT
SUBSTRATES IN 1970

Chairpersons
1967 Prof. Dr. F. Penningsfeld, Tech.

University of München, Freising -
Weihnstephan, Germany

Symposia and Publications
1st 1st symposium. Helsinki, Finland,

1967. Acta Hort. 8
2nd 2nd symposium. Bad Zwischenahn,

Germany, 1969. Acta Hort. 18.

WORKING GROUP
“ARTIFICIAL LIGHT (OR
ILLUMINATION) IN
HORTICULTURE” - INTE-
GRATED IN THE
COMMISSION ON
HORTICULTURAL
ENGINEERING IN 1966 / 67

Chairpersons
1965 Dr. K. Verkerk, Wageningen

University, Netherlands.

Symposia and Publications
1st Electricity and Artificial Light in

Horticulture. Littlehampton, U.K.,
1969. Acta Hort. 22.

WORKING GROUP “CO2 IN
GLASSHOUSES (CO2
NUTRITION)” - INTEGRATED
IN THE COMMISSION ON
HORTICULTURAL
ENGINEERING IN 1966 / 67.

Chairpersons
1965 Prof. Dr. H. J. Dannicht, Technical

University of Berlim, Germany

WORKING GROUP
“PRODUCTION OF SPICES
AND MEDICINAL PLANTS” -
INTEGRATED IN THE
SECTION OF AROMATHICAL
AND MEDICINAL PLANTS IN
1986

Chairpersons
1982 Prof. Dr. P. Tétényi, Research

Institute for Medicinal Plants,
Budakalasz, Hungary. Secretary:
Dipl. ing. A. Mathé
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Symposia, Conveners and Publications
1st Symposium on Spices and

Medicinal Plants Production.
Freising - Weihnstephan, 1975.
Acta Hort. 73.

2nd Symposium on Spices and
Medicinal Plants. Budapest,
Hungary, 1979. Convener: Prof.
Dr. P. Tétényi. Acta Hort. 96.

3rd Symposium on Spices and
Medicinal Plants. Hamburg,
Germany, 1982. Acta Hort. 132.

WORKING GROUP
“VEGETABLE STORAGE”
AFTER “POST-HARVEST
HANDLING OF VEGETA-
BLES” IN 1980. INTEGRATED
IN THE COMMISSION ON
POST HARVEST IN 1990.

Chairpersons
1969 Prof. Jakob Apeland, Dept. of

Vegetable Crops, Agricultural
University of Norway, As, Norway

Symposia, Conveners and Publications
1st Vollebekk, Norway, 1968. Con-

vener: Prof. Weisalth. Acta Hort.
20.

2nd Fresing-Weihnstephan, Germany,
1973. Convener: Dr. J. Weich-
mann. Acta Hort. 38.

3rd Ithaca, USA, 1976. Convener: Dr.
F.M. Isenberg. Acta Hort. 62.

4th “Post-harvest handling of vegeta-
bles”. Wageningen, Holland, 1980.
Convener: Ing. W.S. Duvekot. Acta
Hort. 116.

5th “Post-harvest handling of vegeta-
bles”. Montreal, Canada, 1984.
Convener: Dr. C.T. Phan. Acta
Hort. 157.

6th “Post-harvest scenescense of horti-
cultural products”. Davis, USA,
1985.

7th “Post-harvest of fruits and vegeta-
bles”. Leuven, Belgium, 1988.
Convener: Ing. M. Herregods. Acta
Hort. 258.

WORKING GROUP “EDIBLE
FUNGI” - CLOSED BY THE
ISHS COUNCIL IN 1992.

Chairpersons
1988 Dr. Ir L J L D van Griensven, Re-

search Station for Edible Fungi,
Horst, Netherlands.

OTHER SYMPOSIA,
WORKSHOPS AND
PUBLICATIONS

1963 Conference on Glasshouse Con-
struction and Automation. Ham-
burg, Germany. Acta Hort. 2.

1965 Conference on Vegetable growing
under Glass. The Hague, Nether-
lands. Acta Hort. 4.

1965 Conference on Plant environment
in Glasshouses. Silsöe, U.K.. Acta
Hort. 6.

1972 Symposium on basic problems of
Protected Vegetable growing (joint
with Commission on Protected
Cultivation). Hannover. Convener:
Prof. R. Baür, University of
Hannover. Acta Hort. 39.

1973 Symposium on Cultivation of
Vegetables under Protection in
Midi region. Montfavet, Avignon,
France. Convener: Dr. P. Pecaut.
Acta Hort. 42.

1978 XX IHC, Sydney, Australia. Work-
shop in Vegetable Growing in Asia
and Pacific Region. Acta Hort. 101.

1980 Chinese Cabbage. Tshkuba, Japan.
Convener: Dr. N. S. Taleka,
AVRDC.

1984 Conference on Tomato production
in Arid Land. Cairo, Egypt.
Convener: Dr. A.S. El-Beltagy. Acta
Hort. 190.

1989 Symposium on growth and yield
Control in Vegetables. Berlim,
Germany. Convener: Prof. G.
Vogel. Acta Hort. 260.

1992 First international workshop on
Carrots, Caen, France. Acta Hort.
354.

1995 First international symposium on
Solanacea for Fresh Market.
Malaga, Spain. Convener: Dr. Jesus
Cuartero. Acta Hort. 412.

1996 First Balkan symposium on
Vegetables and Potatoes, Belgrade,
Yugoslavia. Convener: Dr. Stojan
Jevtic and Prof. Dr. Branca Lazic.
Acta Hort. 462 (2v.).

SEVE SYMPOSIA AND
WORKSHOPS - A SUMMARY

For a complete listing of all symposia and
workshops of which the proceedings have
been published in Acta Horticulturae
please refer to www.actahort.org. One of
the options is to browse the Acta
Horticulturae titles per section/commis-
sion or Working Group.

SEVE WORKING GROUPS 

Todays’ Working Groups and Officers are
listed on www.ISHS.org.

Professor Dr. C. Portas, 1999 (updated by the ISHS
Secretariat, 2002)

www.actahort.org
28,500 articles on-line
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Previously, the Rootstock Working
Group of the Fruit Section has jointly
organised Symposia in collaboration with
other Working Groups and this was the

SECTIONS AND COMMISSIONSSECTIONS AND COMMISSIONS

Fruit SectionInternational Symposium on Rootstocks
for Deciduous Fruit Tree Species

This first International Symposium organised by the Rootstocks Working

Group of the Fruit Section was held at the Mediterranean Agronomic Institute

of Zaragoza (IAMZ), Campus of Aula Dei, Zaragoza, Spain, between the 11th

and 14th of June 2002. The Symposium was organised by the Estación

Experimental de Aula Dei of Consejo Superior de Investigaciones Científicas

(CSIC) together with the International Centre for Advanced Agronomic

Mediterranean Studies of Zaragoza (CIHEAM-IAMZ), under the auspices of the

International Society for Horticultural Science (ISHS). Support was also provid-

ed by the Asociación Interprofesional para el Desarrollo Agrario (AIDA), the

Sociedad Española de Ciencias Hortícolas (SECH), the Servicio de

Investigación Agroalimentaria de la Diputación General de Aragón and local

nurseries, such as Agromillora Catalana S.A.

first time that the group had organised a
Symposium on its own. It proved a huge
success, attracting 175 delegates from 30
different countries. Although the

Symposium title emphasised fruit species,
several interesting and valuable contribu-
tions on nut crops were presented.
The opening ceremony was presided over
by the CSIC delegate of Aragón, Dr. Juan
Bartolomé. Welcome words of Dr.
Bartolomé as well as of the Convener, Dr.
M.A. Moreno, referred to the scientific
activities and information from CSIC
related to rootstock research at the
Campus of Aula Dei. The ISHS and SECH
were represented and brief addresses
given by Dr. Tony Webster, Chairperson
of the ISHS Fruit Section, and Dr. Victor
Galán, President of the SECH.
Major themes covered by the symposium
were: Rootstock and Interstock mecha-
nisms, Compatibility/Incompatibility,
Germplasm resources, Breeding and
selection objectives and methods,
Rootstock propagation and tree raising,
Rootstock and Interstock testing and
evaluation methods, Evaluation for biotic

Participants of the First International Symposium on Rootstocks (by courtesy of Agro Latino)
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and abiotic stress factors, Rootstock and
Interstock effects on fruit quality and stor-
age, and Biotechnology. Almost 50 oral
papers were presented, with an additional
105 papers displayed as posters.
Besides the first invited lecture by Dr. Tony
Webster (United Kingdom): “Vigor mech-
anisms in dwarfing rootstocks for temper-
ate fruit trees”, there were two other
invited lectures: “Incorporation of resist-
ance to nematodes. A priority for Prunus
rootstocks adapted to Mediterranean
conditions” by Dr. Jorge Pinochet (Spain),
and “Recent advances in genetic engi-
neering of apple” by Dr. Herb Aldwinckle
(U.S.A.).
The scientific session on rootstock and
interstock mechanisms focused on
reviewing the previous research and pre-
senting current research aimed at trying to
understand how dwarfing and other root-
stocks bring about their many beneficial
effects on scion growth and cropping.
Most research on the dwarfing mecha-
nism now focuses on the possible role of
plant hormones, in particular cytokinins,
auxins and abscisic acid in the rootstock
effects, although effects on scion water
relations and the translocation of solutes
still receives some attention. Unfor-
tunately, we are still some way off being
able to understand how dwarfing root-
stocks work.
In a subsequent session the methods of
breeding and selection of rootstocks for
fruits and nuts was considered, with an
emphasis on conventional hybridisation
techniques. This session also described the
results of these programmes and the pro-
duction of new stocks for pome and stone
fruits, as well as for walnuts and pista-

Opening ceremony. From left to right: V. Galán, A.D. Webster, J.L. Alonso, J. Bartolomé, M. Valls, R. Socias and M.A. Moreno (by courtesy of
Agro Latino)

Tony Webster and María Angeles Moreno

chios. Whilst traditional priorities, such as
dwarfing remain, there is an increased
emphasis on breeding and selection root-
stocks which adapt trees to unfavourable
environmental conditions. Use of root-
stocks for this purpose is likely to expand
in the future as the requirement for sus-
tainable and environmentally friendly sys-
tems of fruit and nut culture expands. A
large number of oral and poster presenta-
tions focused on the various methods and
results of rootstock and interstock field
testing. Trials evaluating new rootstocks
for apples, pears, plums, cherries, peach-
es, apricots, persimmons, as well as for
almonds and pistachios were described. 
In a session on trials of rootstocks used for
alleviating biotic and abiotic stress condi-
tions, the benefits of using rootstocks to
overcome pests such as nematodes, dis-
eases such as fireblight, Valsa and Eutypa,
and abiotic stress conditions, such as
drought, high pH and salinity were dis-
cussed. The potential for use of mycor-
rhizal colonisation of rootstock roots as an
aid to alleviation of replant syndrome and
to facilitate better tree establishment was
also considered. 
Sessions on graft incompatibility and
biotechnology revealed exciting progress
in the use of techniques of molecular biol-
ogy for rootstock improvement. If the
current progress is sustained it is likely
that the technique of marker assisted
selection (MAS) will play an increasing
role in rootstock breeding and should
facilitate reductions in the current high
costs of rootstock breeding. Genetic engi-
neering of rootstocks is still at an early
stage of development, although exciting
progress in developing rootstocks with
fireblight resistance was described.

One whole day was devoted to a techni-
cal visit to the Jalón valley where local
apple, pear, peach and cherry orchards
were visited, as well as a nursery and
Cosanse, the principal fruit cooperative of
the area. 
The participants voted to accept the offer
of the USA to hold the 2nd International
Symposium on Rootstocks at Geneva,
New York State, USA, sometime in 2007.
The likely Convener will be Dr. Terence
Robinson. Suggestions were made by
some participants that consideration be
given to embracing some of the non tem-
perate crops into this next rootstock sym-
posium. The long time interval between
this Ist and the 2nd Symposium (5 years)
was thought to be necessary for two rea-
sons. Firstly, it was thought important not
to compete with the 8th Symposium on
Orchard and Plantation Systems, to be
held in Budapest, Hungary, in 2004, for
which the Rootstock Working Group is a
joint sponsor and active participant.
Secondly, it was thought unhelpful to
organise a Symposium in 2006, when the
next Horticultural Congress was planned
for Seoul in Korea.



range of nutrients that ingredients that
are being shown to be important for
human health. Some of the new selec-
tions being developed are likely to be
more ‘nutritious’ than the existing com-
mercial cultivars.
A full day technical tour occurred mid-
meeting with the Symposium visiting
Yichang, from which the original seeds of
Actinidia were obtained that went to
New Zealand in the early 1900’s and were
eventually developed into the cultivar
‘Hayward’ that dominates commercial
plantings today. Some Actinidia plants
were seen in the forests much to the
delight of the attendees. This visit also
provided an opportunity to see the site of
the great dam being constructed on the
Yangtze River. It will be completed in
2009 flooding the Three Gorges and
Three Lesser Gorges as well as many
towns, villages, ancient historical sites,
forests and beautiful scenery.
Many delegates were able to visit the
Institute of Botany and the very impres-
sive Botanical Gardens at Wuhan, to see
some of the Actinidia selections being
investigated and evaluated.
The organisation of the meeting was
most impressive. The organising commit-
tee had requested all authors to submit
their presentations in advance of the
meeting; a team of translators then con-
verted the English words on their slide or
power point presentations to Chinese.
Two Power point projectors were used
during each talk. Whilst the presenters
spoke in English with one slide show in
that language, the other projector
showed the Chinese version allowing the
large number of local scientists to follow
exactly the paper being presented. 
The Symposium concluded with a most
successful banquet where a full Chinese
meal was accompanied with ample sup-
plies of wine, moutai and good cheer.
A Business meeting of the Kiwifruit
Working Group was held during the
Symposium. At this meeting it was decid-
ed that New Zealand would be the venue
of the next Symposium to be held in
February or March 2006. Bob Martin, the
current president of the New Zealand
Society for Horticultural Science was
voted new Chair of the Kiwifruit Working
group.
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Fruit SectionV International Kiwifruit Symposium

The Symposium commenced with a ses-
sion on production, industry and market-
ing with a special emphasis on recent
developments in China and New Zealand.
Of interest was the presentation of an
invited paper by Jean Michel Fournier, the
French delegate to the International
Kiwifruit Organisation (IKO, representing
commercial growers in all major kiwifruit
producing countries), who spoke on the
economics of kiwifruit growing. The IKO
arranged its business meetings during the
week prior to the Symposium, thus
enabling commercial country delegates to
participate in the scientific sessions.
It was appropriate in the original home of
the Kiwifruit, that close attention be
devoted to genetics and breeding of
Actinidia. This genus has more than 66
species, (62 of which are indigenous to
China), and 118 taxa. There is major
diversity of morphology, nutritional value,
gender variation, and ploidy within the

More than 160 scientists from 15 countries attended the 5th ISHS Kiwifruit

Symposium held in Wuhan, Hubei, China from 15-20 September 2002. The

meeting was an outstanding success, from both a scientific and a social view-

point. The venue was the Lakeview Garden Hotel, located on the shores of the

picturesque shores of the East Lake in Wuhan. The organisation and hospital-

ity of the organising Committee, chaired by Dr Hongwen Huang, ably assist-

ed by Zhengwang Jiang and his team from the Chinese Academy of Sciences

Institute of Botany was outstanding.

Actinidia species range, providing plant
breeders with a cornucopia of shapes,
forms, colours and degrees of hairiness
with which to play. A large number of
papers were devoted to descriptions of
potential new cultivars of kiwifruit from
small to large, from green to orange/red,
from low to very high Vitamin C content.
Elegant research was reported that
utilised molecular biology to assist classifi-
cation of Actinidia and some re-ordering
will be done in the near future.
As a long standing attendee at these
kiwifruit meetings it was interesting to
note the increase in number of presenta-
tions dealing with breeding, taxonomy,
systematics and molecular biology. These
have emerged as the key research areas of
today, with less attention being devoted
to production and management studies,
pre- and postharvest physiology, pests
and diseases, and processing. However it
is clear that kiwifruit are a vital and impor-
tant ‘health capsule’ containing a wide

Well known kiwifruit scientists meeting at the 5th ISHS Kiwifruit Symposium in Wuhan,
China. From left: Alan Seal (New Zealand (NZ)), Errol Hewett (NZ), Hongwen Huang
(Convener, China), Ross Gerguson (NZ), Guglielmo Costa (Italy), and Raffaele Testolin (Italy).

Errol W. Hewett, Chair ISHS Postharvest Commission
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Section Tropical and Subtropical FruitsVII International Mango Symposium

The VII International Mango Symposium
of the ISHS was attended by 458 partici-
pants from 32 countries. The invitation

Two years of hard work resulted in the VII International Mango Symposium,

recently held in Recife, Pernambuco State, Brazil, 22 to 27 September 2002.

With Brazil responsible for 15.3% of the world mango production and second

exporter behind Mexico, for many this meeting had been an eye-opener.

Opening of the Symposium

Participants to the Mango Symposium

had been extended and sponsored by the
Government of Pernambuco State, the
Brazilian Ministry of Agriculture, the

Brazilian Agriculture Research Corpo-
ration, the Brazilian Fruit Crop Society
and the Agency for Development of the
São Francisco and Parnaiba Valleys. Eight
Conferences composing the symposium
addressed issues on a) Mango Industry in
Brazil, b) Mango Breeding Program
Worldwide and New Varieties, c) Mango
Flowering, d) Growing Mango under
Orghanic System, e) Biotechnological
Techniques Applied to Mango Breeding,
f) New Approaches for Monitoring
Mango Quality, g) Mango Processing for
Global Market and h) Mango Production
and Market Worldwide. Four workshops
completed the programme 1) Irrigation/
Fertigation, 2) Biological Control of
Diseases, 3) Integrated Pest Management
and 4) Nutrition and Physiological
Disorders.
Dr. Alberto Carlos de Queiroz Pinto,
Convener of the Symposium and
Chairman of the Organizing Committee is
complemented for his excellent organiza-
tion and deserves a warm applaud from
the ISHS. He will take further responsibil-
ity to chair the Editorial Board of the
Proceedings, to be published in a volume
od Acta Horticulturae. The members of
the ISHS Mango Working Group decided
that the next symposium would be con-
vened in South Africa in the year 2005.



Production ( 103 t)
Country

1996 1998 2001

India 11,000 11,000 11,500
China 2,008 2,142 3,215
Thailand 1,400 1,350 1,350
Mexico 1,189 1,461 1,459
Pakistan 908 914 938
Indonesia 1,000 605 950
Philippines 480 700 884
Nigeria 500 500 729
Brazil 610 456 540

Table 2. Main mango producing countries in year 2001 (Source www.fao.org)
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Market demand can be met all year
around with fruit from different countries
as a result of advanced cultural tech-
niques for controlling flowering, mainly
trough judicious usage of stress tech-
niques and growth regulators and contin-
uous improvement of postharvest prac-
tices.
Nine countries account for around 86%
of total world production (Table 2): India
with 11.5 million t continues to be the
main producing country, followed by
China, Thailand, Mexico, Pakistan,
Indonesia, the Philippines, Nigeria and
Brazil. However only China, Nigeria and
Brazil, have substantially increased output
over the last five years. In this period
China has shown a spectacular increase
off 60% increase in production.

INTERNATIONAL TRADE

Mexico is the largest mango exporting
country, supplying around 41% of the
world market, followed by the Philippines
(7.8%) and Pakistan (7.6%). The three
main markets for fresh fruit mango
imports are the European Union, the
United States and Canada, and Southeast
Asia (Table 3). 

Mango TodayMango: Emerging Tropical Export Crop

In 2001 over 25.1 million tonnes (t) of mango were produced from about 90

countries. Asia was the main producer with 76.9% of the total world produc-

tion, followed by the Americas with 13.8%, Africa with 9%, and less than 1%

each for Europe and Oceania (Table 1). 

Table 1. Distribution of world
production in year 2000 by conti-
nents. (Source www.fao.org)

Continent Production %
( 103 t)

Asia 19,262 76.92
America

North and
Central America 2,322 9.27
South America 1,124 4.49

Africa 2,253 9.00
Oceania 44 0.18
Europe

(includes Israel) 35 0.14

World 25,040

The North American Mango Market is
growing very fast with an increase in
imports of around 40% between 1996
and 2000. This increase in supply, how-
ever, has lead to a slight drop in price.
Mexico, the leading global exporter, is by
far the main supplier followed by Brazil,
Ecuador, Peru, Haiti and Guatemala
(Table 4). 
Small quantities of fresh mango have
been exported from South Africa to
Canada. The US market is very attractive,
paying high prices when the Mexican har-
vest season ends but it is also extremely
selective and fraught with regulations.
Exporters require a USDA license issued

1998 1999 2000 2000
Value t

(103 t) (103 US $)

World 470 561 577
Europe 115 170 172 1.20
U.S.A. 197 219 239 0.70
China Hong Kong 47 33 33 1.20
UAE 39 38 38 0.50
Malaysia 21 25 25 0.18
Saudi Arabia 14 14 14 0.92
Singapore 11 14 15 0.78
Japan 9 9 10 0.85

Table 3. Global Imports of Mangoes

after technical approval of the packing
house and compulsory field monitoring
for fruit fly by growers. Despite the excel-
lent prices, both exporters and importers
feel that mangoes are not adequately
promoted in the US, where they rank only
fifteenth in consumed fruits. Prospects

Victor Galán Saúco.

by Victor Galán Saúco



CHRONICA HORTICULTURAE • 15

Table 4. North America (USA and Canada) Mango Imports.

1996 1997 1998 1999 2000

(103 t)

Mexico 140 158 162 164 167
Ecuador 4 1 5 10 20
Brazil 5 57 13 17
Peru 4 3 4 11 12
Haiti 8 10 7 9 10
Guatemala 7 7 10 10 8
Others 4 3 3 3 5

Total 172 187 198 220 239

1993 1997 2000 1993 1997 2000

Value t Value t Value t
t (103 US $) (103 US $) (103 US $)

United Kingdom 11,685 17,797 22,017 1.40 1.27 1.18
France 11,092 28,836 26,262 1.67 1.03 1.14
The Netherlands 18,825 34,021 61,856 1.38 1.31 1.09
Germany 8,728 17,117 23,321 1.60 1.32 1.07
Bel-Lux 2,066 1,683 16,400 1.62 1.22 1.12
Portugal 2,340 4,869 9,548 1.98 1.62 1.18
Switzerland 1,248 2,014 2,794 2.68 2.11 1.79
Austria 892 1,440 2,513 2.02 1.70 0.97
Spain 881 3,194 9,188 1.94 1.22 1.18

Total Europe 60,261 120,271 172,682 1.56 1.27 1.20

Table 5. Mango imports by European countries.

have improved with the establishment of
a Mango Board organized by Latin
American exporters and US importers,
and consumption could double in the
next five years.
The European Union mango market has
experienced great import expansion
between 1993 and 1997, doubling from
60 thousand to 120 thousand tonnes.
Mango imports have continued to
increase in recent years (Table 5) and are
currently more than 172 thousand
tonnes.

Awaiting Harvest
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European demand is met by many coun-
tries although Brazil is the largest single
supplier, accounting for 33% of the EU
market in the year 2000. Potential for
increase is still promising.
The increase in imports coupled with
improved transport and storage tech-
niques has led to year-round availability
of mango in Europe but the down-side is
lower prices. Nowadays mangoes are no
longer an exotic item in Europe but rather
a “special offer” product in many super-
markets around Easter week and a big
seller throughout the Christmas and New
Year season.
Unlike the North American market, the
EU does not subject mangoes to any spe-
cific regulations and only uses the stan-
dard of the Economic Commission for
Europe of the United Nations (ECE/UN)
as a non-obligatory reference for
exporters. Routine spot checks of incom-
ing fruit that turn up quarantineable
organisms mandate destruction or entry
refusal. This situation is currently in flux as
European regulations are becoming more
strict regarding sanitary concerns, in line
with the European directive of June 2000
which establishes maximum residue limits
(MRLS) for many horticultural commodi-
ties.
There are a number of other markets
including Asia, the Mid-East, and South

America. Philippine exports are mainly
directed to Hong Kong, which absorbs
over 80% of its production, and to Japan
(around 4%) and Singapore (around
0.5%). The rest are exported to some 15
to 20 other countries all over the world
except Africa and South America.
Pakistan, which has experienced a rise of

Mango ready for export.

19% in exports in recent years ships 85%
of its production to Dubai and the rest is
divided between up to thirty other coun-
tries, the most prominent including
Malaysia, Saudi Arabia, the United
Kingdom, Bahrain and Singapore. Saudi
Arabia and other Muslim countries of the
Middle East are also supplied by Egypt.
Pakistan will apparently be a strong con-
tender for the Malaysian import market in
the near future but Malaysia is becoming
very strict regarding pesticide residues in
imported fruits and its Ministry of
Agriculture has undertaken a vigorous
campaign to warn consumers of the dan-
gers of eating imported fruits. Thailand
and Taiwan are also important exporters,
sending their mangoes ‘sometimes as
green-fresh’ to Malaysia, Singapore,
Hong Kong and Japan.
Japan imported 9,627 tonnes in 2000 and
the market is still growing, showing an
interesting medium- to long-term poten-
tial. The stiff sanitary requirements for
fruit fly control (a steam treatment differ-
ent from that required by the US) dis-
courage many countries from attempting
to broach exporting to Japan although
Mexico has been successful supplying
40% of Japanese consumption in 2000.
The Phillipines, is Japan’s second largest
supplier with 2,449 t in 1999.
Besides exporting fresh mangoes to
Canada and Europe, South Africa is also
exporting to Ghana and the Far and
Middle East).
The Australian market has remained
closed to imports from other countries
due to very strict phytosanitary barriers,
although 2001 became a landmark year
when, for the first time in history, 2,000
kg of fresh mangoes from the Phillipine
island of Guimaras were allowed entry.
Guimaras has been certified by the USDA
as a pest-free mango producer although
fruit still has to undergo Vapor heat treat-
ment prior to its export to Australia. The
Mercosur countries of Argentina, Chile
and Uruguay receive most of their man-
goes from Brazil.

PROCESSED MANGO

The quantity of processed mango fruit
which reaches the world market is
insignificant compared with fresh fruit
trade, less than 0.02% of total mango
production. Export figures for mango
pulp (13º-18º Brix) reached 6,885 t in
2000, up from 4,711 t in 1997. Thailand
is the main exporter, with 6,671 t. Some
concentrated pulp, at 28ºBrix, also
reached the European market, mainly
from India and Colombia. Mango juice
exports increased from 16.9 t in 1997 to
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18.6 t in 2000, mainly from India and
Egypt. Within Latin America, Mexico
exports mango juice to Brazil. The 2000
juice export market was valued at 9.9 mil-
lion US$ and that of pulp was $5.8 mil-
lion. Important changes in the interna-
tional market for tropical fruit juices are
certain to occur soon with the appearance
on the scene of “not from concentrate”
(NFC) and organic products.
Figures for the mango chutney trade are
again relatively small: total EU imports in
2000 were 5,549 t concentrated in a few
countries, chiefly the United Kingdom,
Germany and The Netherlands, with India
being the main producer and exporter.
Trade in other products, even more mini-
mal, includes mango puree (mainly from
Mexico or the Philippines), dried fruit
(from Thailand, Phillipines, Taiwan and
Malaysia), as well as frozen, glazed, crys-
talized and similar other products also
produced in these countries. Small quanti-
ties of dried mango are also sent from
South Africa to Europe and South Africa is
also exporting diverse processed products
to Canada and the Far and Middle East.

CULTIVARS

The worldwide use of selected cultivars
from Florida (mainly ‘Tommy Atkins’,
‘Kent’, ‘Keitt’, ‘Haden’, ‘Van Dyke’,
‘Sensation’, ‘Palmer’ and ‘Parvin’) has not
changed substantially, although most
Southeast Asian and African countries
have their own, in some cases ancient,
selected cultivars. Breeding programs in
some countries and in particularly
Australia, Israel, South Africa and Brazil
have resulted in interesting cultivars some
of which are starting to be planted in
commercial orchards. In general the world
cultivar situation has not changed sub-
stantially from that presented in 1996
during the 5th International Mango
Symposium, although since that time a
few cultivars such as ‘Naomi’ and ‘Lily’ in
Israel or ‘Manzanillo’, ‘Joa’, and ‘Osteen’
in South Africa are emerging as favorites
for new plantings.
Despite the large scale planting of the
very attractively colored Floridian culti-
vars, some green-skinned cultivars with
excellent quality are finding a niche.
‘Amelie’, has found favor with both the
French and the Dutch markets and is
gaining in popularity. Two derivations of
‘Manila’ such as ‘Ataulfo’ and
‘Champagne’(with its typical champaign-
yellow color) are sharing an important
high price niche in the US market. The US
market is starting to differentiate mango
at the consumer level according to skin
color (red, green or yellow) similar to

apples. Many Southeast Asian consumers
prefer eating green (unripe) mangoes,
especially those from the Thai cultivars
‘Khieo Sawoei’, ‘Nongsang’, ‘Pim Sem’,
‘Rad’ and ‘Saifon’. Currently, about 30 to
40% of Florida (USA) production is sold
as green fruit to Indian-American con-
sumers, who either consume it fresh
(“green-fresh”) or use it in chutneys and
sauces .Breeders have a lot of work to do
to find alternative cultivars incorporating
outstanding features such as resistance to
internal fruit breakdown to anthracnose
fruit rot, as well as to incorporate traits
making consumption easier, such as that
seen in ‘Edwards’, ‘Heidi’, ‘Otts’ and ‘Zill,
all which can be easily consumed halved
like avocado.
Segmentation of the market will probably
continue in favor of one shape over
another, i.e. ‘Valencia Pride’ (typical kid-
ney shape) versus the rounded ‘Haden’ or
‘Lily’. The biggest challenge will most cer-
tainly be in production methods, as soon
as the effects of the apparently unstop-
pable trend in favor of natural, organic or
similar products become evident.
Producers all over the world should be
aware of this, as it will have far reaching
consequences, requiring radical changes
in cultural techniques and even in breed-
ing programs to find cultivars more
adapted to production in particular
regions, without either synthetic pesti-
cides or fertilisers, which can fill the more
strict requirements that comply with con-
sumer demands. Special attention should
probably be paid in the near future to
finding alternatives to growth regulators,

at present an extremely important tool in
regulating biennial bearing or shifting
production season. Finally, we may prob-
ably soon see the establishment of mango
“brand names” for specific production
areas, as has long been customary in
wines and is being put forward for
instance in Spain with crops like persim-
mon, loquat, and cherry..
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Bananas (Musa spp. AAA) and plantains (Musa spp. AAB) are of major impor-

tance as a staple food crop in much of sub-Saharan Africa. The region as a

whole produces nearly 30 million tonnes of the crop annually. Production has

increased in recent years, but this has been due to increases in area planted

rather than increases in productivity. Between 1970 and 2001, the area under

banana and plantain in Africa increased from 3.2 to 4.7 million ha and in the

same period, the total production increased from 19.4 to 28.3 million tonnes.

However over the same period, yields marginally decreased, from 6.16 t ha-1

to 5.99 t ha-1. Considering that average yields on research stations and under

commercial conditions are 30 to 50 ha-1, there is considerable potential for

improvement. By far the largest producer and consumer in the region is

Uganda (Tables 1 and 2), but a further seven countries also produce more than

1 million tonnes annually.

Bananas and Plantains in sub-SaharanCGIAR - Future Harvest Program
for Musa in Africa

Country Production. (t)

Uganda 9 542 732
Democratic Republic

of Congo 3 126 900
Ghana 1 932 010
Nigeria 1 902 000
Rwanda 1 572 661
Burundi 1 548 897
Côte d’Ivoire 1 500 217
Cameroon 1 400 850

Source: FAO - (except for DRC - national statis-
tics)

Table 1. Musa production in Africa
(2001)

Table 2. Musa consumption in
Africa (2001)

Country Per capita
consumption

(kg year)

Uganda 222.8
Gabon 145.4
Rwanda 145.4
Sao Tome and Principe 115.9
Cameroon 90.1
Ghana 90.1
Burundi 85.8
Comoros 76.7
Côte d’Ivoire 75.2

Source FAO

The crop is produced almost exclusively
by small-scale farmers (Plate 1) and is
used almost entirely for home consump-
tion and sales in local markets (although
Cameroon and Côte d’Ivoire do also
export a certain amount of bananas to
Europe) (Plate 2).

A particular type of cooking banana (East
African highland banana) is the main type
of banana grown in the East African high-
land region, while plantains are important
the humid tropical zone of central and

Rodomiro Ortiz

by Rodomiro Ortiz, Emile Frison and Suzanne Sharrock

Suzanne SharrockEmile Frison

west Africa. These types of bananas are
extremely common and diverse in Africa,
but are relatively rare outside the region.
Consequently the two sub-regions consti-
tute areas of secondary diversity for Musa.
The unique diversity in Africa has two
important consequences (a) efforts must
be taken to ensure the conservation of this
diversity, and (b) improvement efforts
need to take into account the type of
bananas that are locally important and
breeders need to reproduce these types if
improved cultivars are to be acceptable.
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CONSTRAINTS

Pests and diseases..
The major constraints to production come
from pests and diseases. Black Sigatoka
leaf spot disease (Mycosphaerella fijien-
sis) has spread through the region and the
main cultivars are uniformly susceptible.
Losses up to 70% have been reported.
Fusarium wilt (Fusarium oxysporum fsp.
cubense) is a soil-borne fungus that
severely constrains production in some
countries. Once infected, the fungus can
remain in the soil for many years and
chemical control measures are ineffective.
Nematodes (Radopholus similis,
Pratylenchus spp., Meloidogyne spp.,
Helicotylenchus multicinctus) and wee-
vils (Cosmopolites sordidus) are common
and cause yield losses through reduced
nutrient uptake and toppling of plants.
Viruses, such as banana bunchy top virus
(BBTV) and banana streak virus (BSV) are
an important constraint to production in
some countries and in certain situations.

Post harvest and marketing.
Falling prices for traditional export crops,
and growing urbanization, has turned
attention towards the production of food
crops, and there has been a significant
increase in interest in the marketing of
such crops. In the case of bananas and
plantains, these are now highly demand-
ed in local markets throughout Africa and
prices are often beyond the means of the
poor. Furthermore, due to the perishable
nature of the crop, losses between farm-
gate and market are often high and ‘mid-
dle-men’, rather than farmers, are often
the main beneficiaries of the high market
prices. Efforts are required to improve the
marketing of the crop, both in terms of
post-harvest transformation of the crop to
facilitate storage in times of glut, and
access to market information for the pri-
mary producers.

ACTORS IN RESEARCH-FOR-
DEVELOPMENT AND INSTI-
TUTIONAL ARRANGEMENTS

The International Institute of Tropical
Agriculture (IITA) leads Musa research-
for-development within the Consultative
Group on International Agricultural
Research (CGIAR), particularly in sub-
Saharan Africa. The International Plant
Genetic Resources Institute, IPGRI
(through its International Network for the
Improvement of Banana and Plantain
programme, IPGRI/INIBAP) provides
research coordination and networking,
and plays an important role in germplasm

conservation and exchange, information
and documentation and NARS capacity
building. Hence, both CGIAR institutes
work in a collaborative mode, building on
the comparative advantage of each other
in their respective domains. The 1994
CGIAR King Baudouin Award was given
to IITA for developing black Sigatoka
resistance and advances in Musa genetics,
whose research leader, the late Dirk R.

Vulysteke, was acknowledged by the
dedication of the last volume (2001) of
Plant Breeding Reviews. Another impor-
tant actor in Musa research worldwide is
CIRAD (Montpellier, France) through its
FLHOR program. They provide technical
backstopping-through staff secondment
and ensuring EU funding to the Centre
Africain de recherches sur bananiers et
plantains (CARBAP).

Plate 1: Plantain grown in backyard in southeastern Nigeria
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Since September 2000, IITA and
IPGRI/INIBAP have been working togeth-
er in the framework of the Future Harvest
program for Musa in Africa. This joint pro-
gram, which includes activities related to
germplasm conservation, germplasm
evaluation, information exchange and
public awareness, is being implemented in
the framework of the regional networks.
Strategic planning and the development
of annual work-plans take place during
the meetings of the Steering Committees
of the regional networks. In this way, all
the stakeholders are involved in the devel-
opment of a regional research agenda,
and the roles and responsibilities of the
various players are clearly identified.
Regional networks. Two sub-regional net-
works for banana and plantain research-
for-development exist in Africa: BARNESA
(Banana Research Network for Eastern
and Southern Africa) and MUSACO
(Réseau Musa pour l’Afrique Centrale et
de l’Quest). These operate under the aus-
pices of the respective regional research
fora - ASARECA (Association for
Strengthening Agricultural Research in
Eastern and Central Africa) and
CORAF/WECARD (West and Central
African Council for Agricultural Research
and Development), respectively. In East
and Southern Africa, BARNESA has 13
member countries (Burundi, D.R. Congo,
Eritrea, Ethiopia, Kenya, Malawi,
Mozambique, Rwanda, South Africa,
Sudan, Tanzania, Uganda, Zanzibar). Ex
officio members are IITA, IPGRI and
ICIPE, and coordination and secretariat
support is provided by IPGRI, through its
INIBAP regional office in Uganda.
In West and Central Africa, MUSACO has
11 country members (Benin, Cameroon,
Côte d’Ivoire, Republic of Congo, D.R.
Congo, Gabon, Ghana, Guinée, Nigeria,
Sierra Leone, Togo). IITA, IPGRI and CAR-
BAP are ex officio members and IPGRI
provides the secretariat and coordination,
through its INIBAP regional office in
Cameroon. 
The Regional Networks provide a useful
mechanism for setting regional priorities
and developing collaborative projects.
Through the networks, the exchange of
Musa information between stakeholders
and the dissemination of improved
banana management technologies is facil-
itated and steps can be taken to strength-
en NARS capacity to conduct banana
research. Meetings are held annually and
capacity building activities are organised
according to the needs of the members. In
recent years, training courses for regional
network members have been organised
on the following topics:

* Production of clean planting material -
in vivo and in vitro techniques

* The use of log-frames in project devel-
opment

* Project proposal writing
* The use of the Musa Germplasm

Information System

Regional Centres. The Centre Africain de
recherches sur bananiers et plantains
(CARBAP, Nyombe, Cameroon) is a
regional centre for research on banana
and plantain, based in Cameroon and
serving the West and Central African
region. CARBAP hosts the regional net-
work office and provides a training centre
for the region. Research at CARBAP cov-
ers all aspects of banana and plantain pro-
duction and post harvest utilization. In
addition, CARBAP has an active plantain
breeding program and maintains a large
Musa germplasm collection. CARBAP acts
as a regional germplasm multiplication
centre for IPGRI/INIBAP, holding in vitro,
a set of virus-indexed accessions provided
by INIBAP. This material can be multiplied
on demand and supplied to users in the
region. 
IRAZ (Institute de la recherché agro-
nomique and et zootechnique) was estab-
lished in 1983 at Gitega (Burundi) to serve
the CEPGL states (Burundi, D.R. Congo,
Rwanda). Owing to civil war - ensuing
from ethnic conflict, its operations were
severely affected, but they are still carry-
ing out some research-for-development,
e.g. providing planting materials to farm-
ers.

National research capacity. Many coun-
tries in the region have very limited
capacity for research on bananas. With
the exception of the National Agricultural
Research Organization (NARO, Uganda),
the importance of the crop seems to be
frequently overlooked by governments
and support has instead been directed
towards export commodities. As a conse-
quence, national banana research pro-
grammes, where they exist, are usually
poorly staffed and lacking in expertise.

MOST IMPORTANT ON-
GOING RESEARCH-FOR-
DEVELOPMENT

Baseline information. As a first step in
developing a comprehensive regional
research strategy, the two sub-regional
networks are promoting the collection of
baseline information on banana and plan-
tain production and research for compila-
tion into a database. A common format

for collecting such baseline information
has been developed between network
members. The databases will assist NARS
in planning and setting priorities, while at
same time providing information on the
role played by bananas in national
economies. The Rockefeller Foundation
funds the work in East and Southern
Africa through a grant to IPGRI/INIBAP,
and a GIS specialist located at the INIBAP
office in Uganda is compiling the data.
Strategic Musa Improvement for sub-
Saharan Africa. IITA scientists working at
the High Rainfall Station (Onne, south-
eastern Nigeria) were able in the early
1990s to rapidly (about 5 years) develop
improved plantain-banana hybrid
germplasm using a range of conventional
and innovative approaches: interspecific
hybridization, ploidy manipulation,
embryo culture, rapid in vitro multiplica-
tion, field testing, and selection (Plate 3).
This result is a noteworthy achievement,
considering that programs elsewhere
required decades of breeding before
Musa hybrid release. The potential impact
of using black Sigatoka-resistant plantains
shows a cost-benefit impact of 10:1 over
fungicides during periods of adequate
production in rural southeastern Nigeria;
while this advantage may reduce to 5.5:1

Plate 2: Local trade of plantains in
Nigerian markets
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during periods of scarcity in plantain pro-
duction - which dramatically influences
the prices of plantain fruit.

Further to this success, IITA in collabora-
tion with the Katholieke Universiteit
Leuven (KULeuven) and funding from the
Directorate General for International
Cooperation (DGIC, Belgium) has been
implementing since 1996 (now in its sec-
ond phase) a project on the genetic
improvement (following both convention-
al and biotech approaches) of plantain
and banana aimed at smallholders in sub-
Saharan Africa. The purpose of this proj-
ect is to maintain the breeding capability
for plantains in West Africa and bananas
in East Africa. The project focuses on the
assessment and delivery of plantain and
banana breeding clones or cultivars with
high post harvest processing value and
resistance to pests and diseases. This proj-
ect also assists in strengthening NARS
research capacity through collaborative
research and provides opportunities for
degree-oriented training. The project uses
molecular tools and cytological techniques
to predict the outcome of interspecific and
interploidy crosses and to facilitate ploidy
and genome selection for discrimination
and evaluation of hybrids as potential
plantains or cooking bananas. Marker-
assisted selection and development of in
vitro breeding (through genetic transfor-
mation) to pests and diseases constitute
another major component of this project,
as well as technology delivery of new cul-
tivars, capacity building on breeding
methods and post harvest options for
NARS in Africa.

Gene-pyramiding to ensure durable
resistance to black Sigatoka.
Pyramiding genes, which can be facilitat-
ed by DNA marker-aided introgression,
from distinct germplasm sources may also
enhance partial resistance to black
Sigatoka in plantain and banana. For
example, IITA hybrids, which show this
kind of resistance, possess black Sigatoka
resistance alleles from two sources:
triploid plantains and diploid bananas. The
resistance alleles are masked by intra- and
inter-locus interactions in highly suscepti-
ble plantain parent landraces. The resist-
ance alleles are mainly from the wild
banana accession ‘Calcutta 4’ or the
diploid banana cultivar ‘Pisang lilin’. The
search for other sources of resistance
against a wide range of strains appears
mandatory to develop a strategy for
durable resistance to black Sigatoka. This
requires urgent attention because resist-
ance in at least two cultivars (‘Paka’ and
‘T8’) broke down after eight years of

growing in the Cook Islands. An alterna-
tive for potential durable resistance to
black Sigatoka could be the incorporation
of different resistance types in the same
genotype. Indeed, resistance alleles may
be more stable depending on their mode
of action and the particular resistance
they control. ‘Calcutta 4’ has a polygenic
hypersensitive response that stops all
development of the pathogen, but also
possesses recessive alleles controlling par-
tial resistance in its plantain hybrids. This
partial resistance simply slows disease
development and may be more difficult to
overcome than the hypersensitive
response, which already failed in screen-
ing of young plants with Papua New
Guinea strains of the pathogen.
Hypersensitive responses are often associ-
ated with the gene-for-gene host-
pathogen interaction but this hypothesis
has not been tested in Musa. Resistance
to black Sigatoka provided by recessive
bs1 gene may be stable in the host-plant
because virulence requires a rare mutation
to the dominant allele in the respective
locus of the pathogen.

Germplasm collecting, conservation and
distribution.
IPGRI/INIBAP has established the world
collection of Musa germplasm, consisting
of over 1000 accessions. The collection is
maintained in vitro and is housed at the
INIBAP Transit Centre (ITC), which is
located at the KULeuven (plate 4). The
germplasm is held ‘in trust’ under the aus-
pices of FAO and all accessions are freely
available for use. In 2001, nearly 6000
samples were distributed by the
genebank, with a large percentage of
these going to support research, develop-
ment and production activities in Africa.
All accessions are virus indexed and only
those accessions in which no virus parti-
cles are found are made available for dis-
tribution. Characterisation information
about accessions held by IPGRI/INIBAP is
collected through several complementary
projects. In partnership with the Institute
of Experimental Botany (IEB), Czech
Republic, all accessions are checked for
ploidy levels using flow cytometry, while
CIRAD-FLHOR are carrying out molecular
analysis of the germplasm. Morphological
characterisation is carried out in collabora-
tion with national partners who provide
germplasm to, or receive germplasm from
IPGRI/INIBAP. Many of the accession of
African origin held by INIBAP are also
duplicated at IITA.
Management of information is an essen-
tial element in the management of genet-
ic resources. Therefore, in addition to con-
serving and distributing germplasm,

IPGRI/INIBAP has developed a system to
manage the information related to the
germplasm - the Musa Germplasm
Information System (MGIS). This is a
computerised database, which allows
genebank curators at the national level to
manage their own genetic resource infor-
mation following a standard format and,
at the same time, share these data with
other partners in the system. IPGRI/INI-
BAP compiles all the information in MGIS
into a global database, which is made
widely available for consultation purpos-
es. In order to improve the access to infor-
mation about African Musa genetic
resources, IPGRI/INIBAP recently organ-
ised an MGIS training course in Africa.
Twenty-two genebank curators from 17
countries participated in the training
course.

Germplasm evaluation. Pests and dis-
eases are serious constraints to plantain
and banana production in sub-Saharan
Africa. Chemical control is expensive and
beyond the means of resource-poor farm-
ers. The use of resistant or tolerant culti-
vars is an environmentally friendly and
cost-effective approach to overcoming
these constraints. Musa breeding pro-
grammes in Latin America and Africa
have developed high-yielding disease-
resistant cultivars, which are available
through IITA or IPGRI/INIBAP. The adop-
tion of such cultivars on a wide scale
should enhance plantain and banana pro-
duction in the region. A number of proj-
ects are under way to evaluate improved
germplasm. The International Musa
Testing Programme (IMTP) aims at identi-
fying high-yielding, pest- and disease-
resistant banana and plantain hybrids in
multilocational trials around the world,
while at the same time providing feed-
back of information to Musa breeding
programmes on the performance of
improved cultivars. Improved cultivars for
testing have been provided by two breed-
ing programmes in Africa - IITA and CAR-
BAP, as well as other programmes outside
the region. Evaluation sites are located in
Uganda (NARO), South Africa (ITSC),
Cameroon (CARBAP), Burundi (IRAZ),
Rwanda (ISAR), Côte d’Ivoire
(CNRA/SCB).

Farmer-participatory evaluation. A proj-
ect funded by the Common Fund for
Commodities is being implemented by
IPGRI/INIBAP in Uganda, Democratic
Republic of Congo and Guineé. This proj-
ect involves the introduction of at least 10
improved Musa cultivars into each coun-
try and the distribution of these plants to
farmers for on-farm evaluation. At least
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150 farmers per country will participate in
the trials in each country. A similar proj-
ect, involving on-farm evaluation of
improved cultivars is being implemented
in Nigeria with IITA as implementing
agency and funded by USAID. This is
considered as a pilot phase for a project
that will later be expanded into other
countries in the region. A new germplasm
evaluation project, funded by USAID
though the TARGET programme, and
jointly implemented by IPGRI/INIBAP and
IITA is about to start in Cameroon,
Ghana, Mozambique and Tanzania. In
this project, a smaller number of
improved cultivars are being introduced
on a large scale for farmer-participatory
evaluation.

Plant health management. Awareness of
pest biology or disease epidemiology pro-
vides a critical foundation for understand-
ing pest status in different environments
and for developing control strategies. For
example, it remains unclear what factors
govern banana weevil distribution and
why some farms are more subject to
attack than others. Similarly, the weevil’s
population dynamics are poorly under-
stood and information is wanting on the
impact of different types of weevil attack
(e.g. internal versus peripheral attack) on
host plant growth and yield formation.
On-going research in sub-Saharan Africa
(mostly through IITA and with a broad
range of development investors such as
Gatsby Charitable Foundation and
Rockefeller Foundation) includes (a) iden-
tification and characterization of viruses,
diseases, banana weevil and nematodes,
(b) understanding mechanisms of resist-
ance, particularly to BSV, nematodes and
banana weevil, (c) identifying bio-control
agents for controlling pests and diseases
affecting plantain and banana growing
areas. In this regard, IITA with funds from
the Bundenministerium fur Wirtschaf-
tliche und Entwicklung Zusammenarbeit
(BMZ, Germany) and in partnership with
the Univ. of Bonn (Germany), the
International Center for Insect Physiology
and Ecology (ICIPE, Nairobi, Kenya),
Makerere and Pretoria Univs., started in
2001 a 3-year project for managing
micro-organisms to enhance plant health
for sustainable banana production in
Eastern Africa. This project aims to devel-
op control strategies against banana wee-
vil, nematodes, and Fusarium wilt
through the use of microbial antagonists.

IPM in East Africa. In 1998, a banana
IPM workshop organized in the frame-
work of BARNESA, identified a number of
simple, effective and available technolo-

gies for improved management of banana
pests and diseases in Africa. With the sup-
port of the Department for International
Development (DfID, UK), an IPM project
is being executed by IPGRI/INIBAP, to
evaluate and disseminate, in a participa-
tory way, IPM options. Combinations of
IPM technologies are being tested in
benchmark sites in Kenya, Tanzania and
Uganda. These benchmark sites encom-
pass a wide variability in terms of cultivars
grown, disease/pest pressure, soil fertility
levels, climatic factors and the socio-eco-
nomic reality of the participating farmers.
Technical expertise is also provided by
IITA.

Micronutrient plantain breeding (or bio-
fortification). The major cause of
micronutrient deficiency in southeast
Nigeria is inadequate intake of foods rich
in micronutrients. With modest funding
from the Nigerian AGIP Oil Company,
IITA launched in 2001 a food-based inter-
vention against micronutrient deficiency
in southeast Nigeria, through a combined
strategy of improved productivity to
assure food security as well as improved
nutritional quality using genetically-
enriched plantain, and improved process-
ing options to conserve nutritional quality.
This project aims to select and distribute
to farmers plantain cultivars that have
high micronutrient content, and identify
and disseminate processing options that
conserve micronutrients for the selected
cultivars.

Peri-Urban banana production. The rapid
urbanization occurring in the region has
resulted in an increased production of
crops in urban and peri-urban areas.
Open spaces, unused building plots and
roadsides are now commonly used for
growing food crops for home consump-
tion and for sale. In West and Central
Africa, plantain and banana are ubiqui-
tous in these urban gardens. However
because most farmers are unable to con-
trol diseases and pests, they do not obtain
high yields. To overcome this problem,
MUSACO, with assistance from the
French government provided through
IPGRI/INIBAP, is introducing high-yield-
ing disease- and pest-resistant cultivars of
plantains and bananas into cities in Ghana
and Benin.

Conservation of diversity in the East
African Highlands. Significant genetic
diversity exists in the banana cultivars of
the East African Highlands. This
germplasm is being documented and
classified in collaboration with NARO.
With financial support from the
International Development Research
Center (IDRC, Canada), a project imple-
mented by IPGRI/INIBAP has been set up
in Uganda and Tanzania to develop on-
farm banana conservation strategies.
With participation from farmers, the proj-
ect is establishing the levels of genetic
diversity in banana cultivars and the uti-
lization needs of farmers. The project is
also investigating the factors affecting

Plate 3: Black Sigatoka resistant tetraploid plantain hybrids (second and fourth from left)
bred at IITA by crossing diploid cultivars (left) or wild banana species (right) and the sus-
ceptible African triploid plantain cultivar (middle)
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genetic erosion and developing strategies
for preventing further loss of diversity.

Farmer-participatory Musa improvement
through cultivar mixtures.
Partial resistance to black Sigatoka pro-
vided by the  recessive gene can be easily
incorporated into cultivar mixture sys-
tems, which are common among
resource-poor farmers of the tropical
world, including Africa. These farmers
prefer cropping systems that provide
intraspecific (cultivar mixtures) and inter-
specific (intercropping) diversity to maxi-
mize land and labour use efficiency, and
minimize the risk of crop failure. This
approach for deploying black Sigatoka
resistance should be regarded as a non-
disruptive mechanism for introduction of
resistant hybrids into farmers’ cropping
systems through association with their
own landraces. In this suggested cultivar
mixture, the resistant hybrids serve as
inoculum traps and reduce spread to
plants of the susceptible plantain lan-
draces, which may increase the bunch
weight of the landraces that are preferred
by farmers due to their culinary and rhe-
ological characteristics. On-going on-
farm participatory research in Nigeria will
provide soon more insights into this pro-
posal for deployment of black Sigatoka
resistance using a cultivar mixture system.
With a cultivar mixture system farmers

may preserve genetic diversity in their
cropping system and are provided with
new, high-yielding hybrids that may be
incorporated into their diet through novel
processing options. Introducing new culti-
vars may lead to losses of diversity in
farmer’s fields, particularly when single-
cultivar plantations are preferred to mixed
farming. Furthermore, diseases, e.g. black
Sigatoka, may spread quickly into single-
cultivar plantations of susceptible
germplasm or when resistance breaks
down in improved germplasm. Hence,
cultivar mixtures may provide an “insur-
ance” for a sustainable farming system to
Musa growers.

Musa biotechnology for, and in sub-
Saharan Africa. 
Over the last ten years, researchers from
KULeuven, in collaboration with
IPGRI/INIBAP, have developed cell sus-
pensions of a wide range of varieties of
bananas and plantains as well as develop-
ing and perfecting the techniques for
Musa genetic transformation using both
particle bombardment and Agrobacte-
rium-mediated methods. Similarly, Musa
researchers from the IITA Biotechnology
Laboratory at Ibadan have recently devel-
oped an efficient genotype-independent
in vitro regeneration protocol from apical
shoot meristems. As a result, expression
of GUS (uidA) was observed after
Agrobacterium-transformation of Musa
genotypes. DNA markers may assist plant
breeders in shortening the time for devel-
oping new cultivars. Indeed, this is a wel-
come development particularly for peren-
nial crops, e.g. bananas or plantains. With
special funding from DGIC (Belgium)
researchers at IITA have been working
since the mid-1990s to identify DNA
markers for fruit parthenocarpy and other
traits, so they can select at the seedling
stage in hybrid populations of a giant
perennial crop whose first bunch emerges
between 12 to 18 months after planting.
At the beginning of this research they
were kindly assisted by researchers from
USDA-ARS (Beltsville, MD and Griffin,
GA) for developing specific Musa micro-
satellite markers and by the Univ. of
Birmingham (UK) -through a holdback
grant from DfID, and Ghent Univ.
(Belgium) for other PCR-based markers.
In the process, they identified RAPD
markers for A and B genomes in Musa
species and hybrids and with the collabo-
ration of John Innes Centre also adapted a
FISH technique to determine Musa dis-
tinct genomes. They also assessed
germplasm variation in Musa germplasm
with many DNA marker systems, or used
micro-satellites for genetic-aided analysis.

Nonetheless, Musa breeders at IITA tried
without great success to predict heterosis
with micro-satellites, but their research
indicated that pedigree-based analysis
may still prove useful for selecting parents
of prospective Musa hybrid populations.
More of their recent work led to the find-
ing of an AFLP-band likely to be associat-
ed with fruit parthenocarpy, but they still
rely on field-testing and selection for get-
ting new, elite plantain and banana
hybrids. Perhaps, on balance so far, the
main public good from this investment in
Musa genomics at IITA, will be the abun-
dant knowledge gathered from it and
shared worldwide through many publica-
tions in reputed international refereed
journals. This impressed very much the
last External Program and Management
Review of IITA that in their report indicat-
ed “The published output on breeding
methodology and genetics of Musa,
about 12 articles per year, deserve partic-
ular attention.”

Banana biotechnology in Uganda.
Uganda’s recognition of the importance
of bananas as major source of food and
income in Uganda, is reflected in the sub-
stantial investments in Musa research and
networking made by the country over
recent years. This has culminated in the
development of a biotechnology project
in which the Government of Uganda pro-
vides the largest funding. USAID, the
Rockefeller Foundation and DGIC give
further resources. The hub of the project
in Uganda is NARO together with
Makerere University. However partner-
ships and collaboration with other insti-
tutes are pivotal to the success of the proj-
ect and important partners include
KULeuven, IITA, CIRAD, the University of
Pretoria and IPGRI/INIBAP that coordi-
nates the project. This research aims to
create a centre of biotechnological com-
petence in Uganda and to use genetic
transformation approaches for enhancing
the resistance of the local East African
Highland bananas to the wide range of
pests and diseases currently affecting the
crop. IITA provides technical backstopping
for biotechnology research (gene map-
ping) on banana weevil resistance on an
associated project, with funding from
Rockefeller Foundation through a grant
given to IPGRI/INIBAP.

Impact assessment. Over the last few
years, a number of improved cultivars of
banana have been introduced into coun-
tries in Africa. In some of these countries,
farmers are now starting to grow these
cultivars on a wider scale. There is there-
fore a need to assess the impact of these

Plate 4: The Musa genebank main-
tained by IPGRI/INIBAP at KULeuven
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cultivars, both on the social and econom-
ic well being of the farmers growing
them, and on the local banana diversity
found in farmers fields. IPGRI/INIBAP is
in the process of putting in place an in-
depth impact assessment will be under-
taken in Uganda and Tanzania, while IITA
does impact research in Nigeria. Some
journal articles on introducing cooking
bananas in southeastern Nigeria are
available upon request from IITA. An
intern located at the INIBAP office in
Uganda is presently gathering the neces-
sary background information on this
country and Tanzania. This study will take
a two-pronged approach, looking on the
one hand at the impact of cultivars that
have already been introduced for some
time (ex post), and on the other, carrying
out a predictive (ex ante) study on the
expected impact the introduction of
genetically modified bananas could have
on local communities.

Information and documentation. One of
the important functions of IPGRI/INIBAP
is the provision of information on
bananas and plantains to Musa

researchers and the wider stakeholder
community. In this regard, IPGRI/INIBAP
produces a wide range of publications
and other information resources on Musa
which are distributed free of charge. A
bibliographic database containing several
thousand records is maintained, together
with a database of Musa researchers.
These databases are made available to
researchers in Africa through the internet,
on CD-Rom and, where necessary, as
hard copies. A six-monthly journal
‘INFOMUSA’ is also produced and widely
circulated in Africa. In order to strengthen
information activities in Africa, IPGRI/INI-
BAP has recently appointed an informa-
tion officer who is based at the Regional
Office for West and Central Africa in
Cameroon. Efforts will now be made to
establish regional information networks in
order to further stimulate the intra-
regional exchange of information and
facilitate greater access to ‘gray’ literature
in the region. In addition, IITA and
IPGRI/INIBAP collaborate closely on the
production and dissemination of a region-
al newsletter ‘MUSAAFRICA’.
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To foster the competition of a knowl-
edge based society, the European
Commission has developed the Sixth
Framework Programme (FP6). The FP6 is
the Union’s main instrument for the fund-
ing of research in Europe. The overall
budget covering the four-year period
2003 - 2006 is € 17.5 billion, representing
an increase of 17% from the Fifth
Framework Programme and making up

Third International Symposium on
Molecular and Cellular Biology of Banana

The Third International Symposium on
Molecular and Cellular Biology of Bananas
was held on September 9-11 at the
Catholic University of Leuven in Belgium.
The symposium was attended by 127 del-
egates from 33 countries. In total, 76
papers were presented during the confer-
ence, 43 as oral presentations and 33 as
posters. The fields covered include
genomics, gene expression and transfor-
mation, molecular pathology and dis-
ease/pest resistance, characterization and
conservation of biodiversity, and bio-
chemistry and physiology. 
The conference was opened with wel-
coming words from Prof. Rony Swennen,
manager of the Laboratory of Tropical
Crop Improvement, K.U.Leuven, and Dr
Emile Frison, director of INIBAP. The invit-
ed lecturer, Dr Takuji Sasaki of the
National Institute of Agrobiological

Rony Swennen, Co-chair, K.U. Leuven, Belgium, and
Jean-Vincent Escalant, Co-chair, INIBAP, France

Sciences and leader of the Rice Genome
Research Programme, followed with a
presentation on the sequencing of the rice
genome. A workshop on intellectual
property and genetically modified organ-
isms was also held. It was chaired by
Victoria Henson-Apollonio, manager of
the CGIAR Central Advisory Service (CAS)
on Intellectual Property, who also present-
ed a paper on the topic.
Over the three days that lasted the sym-
posium, participants could visit the
Laboratory of Tropical Crop Improvement
and the INIBAP Transit Centre facilities.
On the occasion of the Symposium, a
reception was organised in honour of
HRH Prince Laurent of Belgium, in his
capacity of Ambassador of Future
Harvest. This was attended by a select
group of participants from all continents
and provided the opportunity for the
Prince to discuss informally with the sci-

entists. Following this reception, Prince
Laurent graced the participants of the
symposium with an unexpected visit to
the Gala Dinner where he said a few
words of support and encouragement to
the guests.
The Third International Symposium on
Molecular and Cellular Biology of
Bananas will be remembered as a great
success by everyone who participated in
the event. We wish to thank Bananic
International NV. and Syngenta for their
kind contribution to the symposium, and
the staff of the Laboratory of Tropical
Crop Improvement and INIBAP for their
help in organizing the event. 

Innovation is ever more important in today’s increasingly global and knowl-

edge-based economy. Competitiveness depends, to a far larger extent today

than in the past, on the ability of manufacturing and service sectors to meet

fast-changing market needs quickly and efficiently through the application of

new technology. This capacity to assimilate and apply new knowledge in order

to improve productivity and create new products and services relies on scien-

tific inventiveness and entrepreneurial flair.

Innovation Policy in the European UnionInnovation Policy and Key Issues of
the Horticulture System

3.9% of the Union’s total budget (2001),
and 6% of the Union’s public (civilian)
research budget. There are no national
quotas for FP6 funds.

The Sixth framework programme has
been structured around three targets: 

* Integrating Research - these activities
will represent the bulk of the efforts
deployed under the framework pro-

gram and are intended to integrate
research efforts and activities on a
European scale, and develop itsw
knowledge and understanding. They
will be carried out in a limited number
of priority thematic areas, as well as in
areas covering a wider field of research
in the form of certain specific needs of
EU policies or new emerging needs; 

* Structuring the European Research Area
- defining the various activities in such
a way as to enable them to exert a
more structuring effect on the research
activities conducted in Europe thanks to
a stronger link with national, regional
and other European initiatives;

* Strengthening the foundations of the
European Research Area - simplifying
and streamlining the implementation
arrangements, on the basis of the inter-
vention methods defined and the
decentralised management procedures
envisaged.

by Gian Luca Bagnara
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The main focus of FP6 is the creation of a
European Research Area as a vision for
the future of research in Europe. It aims at
scientific excellence, improved competi-
tiveness and innovation through the pro-
motion of increased co-operation, greater
complementarity and improved co-ordi-
nation between relevant actors, at all lev-
els.
The Specific Program “Integrating and
Strengthening the European Research
Area” consists of two chapters: 1)
Focusing and integrating Community
research which is divided in: priority the-
matic areas of research and specific activ-
ities covering a wider field of research;
and 2) Strengthening the foundations of
the European research area.
In financial terms, the most substantial
part of FP 6 are the “priority thematic
areas of research” intending to promote
world-class research in key priority areas
of exceptional interest and added value to
Europe and the competitiveness of its
industry, as well as on EU’s policy needs
and the opportunities arising in novel,
leading-edge research areas. The new
structure of the Framework Programme
for Research and Technological
Development 2002-2006 involves funda-
mental changes in relation to the fifth
FPRTD.
Rather than being divided into direct and
indirect thematic and horizontal actions,
the next framework programme consists
of three interdependent targets which
seek to integrate, structure and strength-
en the foundations of a European
Research Area.
This Area will allow Europe to pool its
efforts in order to become more compet-
itive as regards research and technological
development. At the same time the new
framework programme will establish
regional and international cooperation as
a principal component. Europe would also
like to consolidate its competitiveness by
cooperating with other partners in the
world.
In the Framework Programme RTD 2002-
2006, the following have been proposed
as priorities for European research and
technological development policy: 
(1) Life sciences, genomics and biotech-
nology for health
(2) Information society technologies 
(3) Nanotechnologies and nanosciences,
knowledge-based multifunctional materi-
als,  and new production processes and
devices
(4) Aeronautics and space

(5) Food quality and safety
(6) Sustainable development, global
change and ecosystems (sustainable ener-
gy systems; sustainable surface transport;
global change and ecosystems)
(7) Citizens and governance in a knowl-
edge-based society

KEY ISSUES ON
INNOVATION IN THE
HORTICULTURAL INDUSTRY

Under the 6th FP, the agro-food system
has a particular role in the thematic
research area “Food quality and safety”.
The activities carried out in this area are
intended to help establish the integrated
scientific and technological bases needed
to develop an environmentally friendly
production and distribution chain of safer,

healthier and varied food, including sea
food and to control food-related risks,
relying in particular on biotechnology
tools taking into account the results of
post-genomic research, as well as to con-
trol health risks associated with environ-
mental changes.

A revolution is taking place in the knowl-
edge base of life sciences and biotechnol-
ogy, opening up new applications in
health care, agriculture and food produc-
tion, environmental protection, as well as
new scientific discoveries. However, this
challenge calls for new issues:

* a more clear governance of information
and know-how;

* the identification of new boundaries of
the agro-food system which do not
match with the States’ boundaries;

Figure 1. The structure of the European Research Area (Source: European
Commission)
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* the willingness and capability of the
industries to invest in innovation (direct
investments vs. adoption of external
research).

In other words, in the globalization
process, the socio-economic evaluation of
R&TD in the horticultural chain should
shift from the thematic areas or the
objects of research, which are almost daily
determined (short term evaluation) to its
strategic role in the social contest and its
management (long term role). Indeed,
globalization, with its cultural and social
change, is moving the source of value-
added in the horticultural chain from dis-
tribution back to the control of raw mate-
rial and territory.
The need of a governance in R&TD: from
quality of product to quality of informa-
tion

Beside the need to identify specific priori-
ties for research in the horticultural sys-
tem, a main issue is the relationship
between “science and governance”
(Duus Mathiesen in proceedings of
Versailles Conference, 2000). Politicians
can only respond to the facts and legislate
accordingly, and recent food safety events
in Europe have highlighted a deficit of
solid and reliable scientific information
upon which such decisions can be made. 
The relationship between science and
governance is complex. Research can con-
tribute to one of the facets of this rela-
tionship by helping the development of
consensual social processes and the inte-
gration of administrative procedures.
Research should be directed to the issues
of greatest importance, with efficient
organization of the available expertise.
Policy makers can provide a valuable input
in identifying research priorities, whilst
allowing scientists enough freedom to
ensure that all the important issues,
including those not directly relevant to
policy decisions, are covered. Scientific
research could be used to anticipate prob-
lems, to provide warnings and to design
timely solutions. For example, monitoring
of the food chain would enable scientists
to identify potential problems early, mak-
ing it easier for governments to take the
necessary action quickly and efficiently as
difficulties arise. The complex issues
involved call for an interdisciplinary
approach, requiring further co-operation
and changes in attitude.
There is a need to stimulate debate
between the scientific community and
stakeholders, to gauge public opinion,
find out what politicians feel they need to
know and increase society’s understand-

ing of scientific progress. Transparency is
essential, particularly where new tech-
nologies, such as genomics and post-
genomics, are concerned and this will call
for a greater union of the social sciences
with natural sciences.
In the primary sector, the interaction
between science and governance con-
cerns mostly environmental issues, such
as water quality and biodiversity, and rural
development policy. For industry, the
major contribution of this interaction is in
regulation, with the setting of food, pro-
duction and quality standards, which are
then used to develop more comprehen-
sive legislation both at EU and national
level. Consumer perception of this inter-
action seems quite confused.
Traditionally, the chief concern of the con-
sumer was price. This put pressure on the
agricultural sector to strive for efficiency
and to develop cost-effective production
methods. Today there is a new trend, with
consumers demanding products of higher
quality. This places the emphasis on food
safety, health and nutritional aspects,
together with respect for the environ-
ment.
The various stakeholders in the agro-food
sector all have different demands, agen-
das and approaches, which may conflict,
leaving policy makers with difficult choic-
es. It is clear that a more comprehensive
and integrated approach is required,
involving all the stakeholders. More coop-
eration between the various partners can
only improve governance. It should pre-
vent the situation all too often observed
in recent years in which the agro-food
sector, focusing on economic production,
finds itself in conflict with the wishes of
society. A more holistic approach is
required, in which the interaction
between science and governance plays a
crucial role.
The Commission proposes to apply the
highest standards of governance of life
sciences and biotechnology along five
main action lines [COM(2002)27]:
- Societal dialogue and scrutiny should

accompany and guide the development
of life sciences and biotechnology

- Life sciences and biotechnology should
be developed in a responsible way in
harmony with ethical values and socie-
tal goals

- Informed choice should facilitate
demand-driven applications

- Science-based regulatory oversight
should enhance public confidence

- Basic regulatory principles and legal

obligations should be respected to safe-
guard the Community single market
and international obligations.

The governance should give consumer
and economic operators informed choice.
It is essential that consumer could exer-
cise choice, thus sending clear signals to
suppliers, in order to enhance public trust
in the role of sciences in our society. On
the other side, in order to fully apply the
principle of freedom of choice for eco-
nomic operators and to safeguard sus-
tainability and diversity of agriculture in
Europe, public authorities in partnership
with farmers and other private operators
need to develop agronomical and other
measures to facilitate the co-existence of
different agricultural practices without
excluding GM crops (Commission of the
European Communities, 2002).
To reconcile different policy objectives in
regulation of life sciences, a responsible
participation of all stakeholders is
required. The Community regulatory
activity should reflect the following prin-
ciples (Commission of the European
Communities, 2002):
- Risk governance and product authori-

zation: Products of biotechnology
should, in accordance with the estab-
lished regulatory principles and frame-
works, be authorized on the basis of a
comprehensive scientific risk assess-
ment if found to be safe for human,
animal or plant life and health and the
environment. In cases where scientific
evidence is insufficient, inconclusive or
uncertain, and where possible risks are
judged to be unacceptable, risk man-
agement measures should be based on
the precautionary principle. Risk man-
agement should take into account the
results of risk assessment and other fac-
tors legitimate to the matter under con-
sideration in order to achieve the cho-
sen level of protection. Procedures for
authorization should be transparent,
risk assessments should be published
and made available for public comment
as part of the authorization procedures.
Communication needs to be an integral
part of risk assessment and risk man-
agement activity.

- Safeguarding the Internal Market: To
secure the functioning of the Internal
Market and legal certainty, Community
legislation should be drafted and peri-
odically reviewed to ensure coherence
and efficiency, including with regard to
its practical feasibility and enforceabili-
ty. Implementation of and compliance
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with Community law should be careful-
ly monitored, and any problem of com-
pliance should be addressed and
resolved among concerned parties
according to existing procedures in a
transparent and predictable manner.

- Proportionality and consumer choice:
Community regulatory requirements
should be proportionate to the degree
of identified risk and should conform
with the Community’s international
obligations. As proposed by the
Commission, Community legislation
should facilitate consumer choice
through ensuring that consumers/users
are informed in cases where a food,
feed or seed is genetically modified or
derived from GMOs.

- Predictability, modernization and impact
assessment: The Commission should
periodically publish a rolling regulatory
work program to improve predictability,
transparency and quality of regulation.
Regulation should continue to be regu-
larly reviewed to be up-to-date with sci-
entific and technological progress, for
evaluation of impacts and for conformi-
ty with the present principles.

The spatial boundaries of the agro-food
system

Another critical traits affecting the
research in the agro-food system is terri-
tory. Agricultural systems, indeed, do not
fit neatly within national borders, and the
boundaries of the regions should be
defined not just by environmental and cli-
matic conditions but also by urban-rural

interactions and relationships between
social-economic actors. 

Improving the functionality of a produc-
tion system is the main task of services,
since the development of a region largely
depends on the advanced industrial sec-
tors which are well-supported by services.
Mistrust towards the central role of tech-
nological progress is being growing while
more attention is devoted to local self-
providing systems. Consequently, an
innovative environment should be made
available to the private sector.

This is quite complex and global, charac-
terized by specific structures subject to
flows and systems of relations with vari-
able direction and intensity. These flows
are the spatial results of dynamic process-
es where territory is merely a product and
part of the total socio-spatial organiza-
tion.

The value of a location is due to the value
of its exchanges linked to its environmen-
tal characteristics, namely to its not trans-
ferable properties. Any business is hence
located within relations linking human
action with the environmental properties
of a place. Regional growth can be
described as the exploitation of environ-
mental conditions and resources (vertical
relations) through an integration with the
production relations and exchanges at
larger spatial levels (horizontal relations).
Environmental characteristics are thus
passive externalities whereas only the
horizontal characteristics can actively
select the production factors (De
Matteis).

Consequently, the value of an agricultural
area depends from the flows of relation-
ships between environment and urban
areas were consumers are located. Thus,
the agricultural productivity of a region
depends on natural resources available
(i.e., specifically, temperature and water),
human resources (both managerial ability
and service accessibility) and their interac-
tions(*) (Bagnara, 1995).

Thus, two key issues are identified. The
first concerns the definition of a region.
For the purposes of agricultural research,
regions can be defined in various ways,
the two most obvious ways being as
administrative areas or as agro-ecological
zones with common important crops. This
leads on to the related question of
whether important crops should be
defined in terms of production or con-
sumption. The second major issue con-
cerns the stakeholders. We need to iden-
tify the principal interested parties and to
identify ways in which they can be
involved.
An effective consultation is required to
foster stakeholder involvement and com-
mitment. Regional stakeholders should be
defined as broadly as possible, to include
policy makers, the scientific community,
industry and the whole civil society in the
region, thereby maximizing the debate
within the region. However, debate with-
in the region is not in itself sufficient.
There must also be direct dialogue
between the region and European policy-
makers, to make sure that the voice of the
region is heard. Mechanisms should be
developed to facilitate discussions of this
type.

Tuning innovation with industry

The level and pattern of industry-science
relations (ISR) are largely determined by
structural features of a national innova-
tions system, i.e. the demand for and sup-
ply of knowledge as a result of industrial
and scientific specialization (European
Commission, Enterprise DG, 2001).
Consequently, a low level of ISR can be
attributed mainly to a lack in demand on
the enterprise side. Typically, they do not
reflect a lack in supply of scientific knowl-
edge nor a willingness or readiness to co-
operate on the science side. According to
the report of the DG Enterprise (2001),
high levels of industry-science interaction
occur when:
• industry demand is high as a result of

the prevailing innovation strategies in
the enterprise sector, and due to market

(*) The food product (PRODfood) comes from agricultural production (PRODagr) and added services
(PRODserv):

PRODfood = PRODagr + PRODserv
Natural resource endowment (RESnatur) is currently more and more important in agricultural pro-
duction due to the decrease in prices of agricultural products and the reduction in chemical inputs;
this relationship is as follows:

PRODagr = f (RESnatur)

Services (PRODserv) are the element in food production which is of increasing economical interest
and can be identified in the spatial dimension of the distance between rural and urban areas
(AREArur-urb)

PRODserv = f (AREArur-urb)

Services play a direct role in the price clearing of the final food product (PRICEfood) so that:

PRICEfood = f (PRODserv)

On the whole, the differential rent of the agro-food production (RENTagrofood) of a particular
region is assumed to depend on the agricultural productivity (PRODagr) and the food price
(PRICEfood) as follows:

RENTagrofood = f (PRODagr + PRICEfood)

Thus:

RENTagrofood = f (RESnatur + AREArur-urb)
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incentives to engage in new technolo-
gies and apply new scientific knowl-
edge,

• there are well-developed incentive
schemes in science institutions to get
engaged in ISR including individual
remuneration, institutional mission and
objectives, administrative and manage-
rial support, balancing with other major
objectives of science, i.e. education and
fundamental research,

• there are special programs which facili-
tate small and medium-sized enterprises
(SMEs) by raising awareness in science,
increasing innovation management
capabilities and increasing R&D activi-
ties,

• legislation does not constitute as a bar-
rier for interaction,

• there are public initiatives to foster ISR
(via financial support, information pro-
vision, networking through intermedi-
aries, training) on a sufficiently large
scale,

• science and technology policy follows a
stringent and long-term oriented
approach of strengthening ISR, taking
into consideration the various channels
of knowledge interaction and technolo-
gy transfer and fostering an overall
favorable climate towards ISR.

The agro-food sector is mirroring with the
above mentioned performances. Indeed,
R&TD investment are realized in accor-
dance with the profitability of the industry
and its market strategy (figure 2). To esti-
mate this assumption, the balance sheets

of a sample of 5824 agro-food companies
at EU level, over a period of three years
(1998-2000) were processed, according
to a value-added scheme, to evaluate the
different management strategy of the
industries.
Capital turnover and return on sales
(ROS) were adopted as indexes respec-
tively for strategy of cost and for market
differentiation (figure 3). At a sector level,
it appears a negative relation between the
two managerial approaches. Industries
more market-oriented have a poor cost
strategy while cost-oriented industries
have difficulties in differentiation on the
market. As a results, just wine industry
seems to pursue a clear market-driven
strategy of differentiation. On the oppo-
site, oil, meat, fish and feeds industries are
characterized by management strategy of
cost.
Another group of industries can be high-
lighted from the sample. Their manage-
ment strategies are not clearly defined
and thus they are facing strong crises and
process of transformation. These indus-
tries are: dairy, fruits and vegetables, and
grain.
Since innovation is a cost in the short run,
only industries with a good profitability
and return are willing to invest. In that
case, investments would be devoted to
enhance quality of products, which is a
milestone of differentiation, and the
organization strategy force a stronger ver-
tical integration in order to control prod-
uct from its origin (production-territory
interaction). On the opposite, cost-strate-

Figure 2. Market strategies of the agro-food industries measured by the com-
ponent of the Return on Investment (ROI = capital turnover x Return On
Sales) Source: Infomanager srl -Artemis srl
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gy industries are more attracted by inno-
vation that reduce costs of production,
thus final quality is not a priority. The
organization strategy is more oriented to
enlargement and internationalization of
the company, to achieve economies of
scale, by merging and acquisition.
As a consequence, R&TD policy should
take into account the different willingness
of the industry to invest in innovation
(market-driven) or to adopt innovation
(cost-driven). As M.Porter simplified,
demanding customers are a key source of
competitive advantage and above all,
companies innovate to satisfy their cus-
tomers. Thus, the objective of making the
EU a globally competitive knowledge-
based economy implies that measures to
support economic growth should not lead
to centralization, increased concentration
or increasing state aids (Communication
2002-262). Productivity growth is deter-
mined by improvements in the quality of
inter-firm interaction, by the accumula-
tion of knowledge and by market-based
choice of best solutions. Competitive
firms are the carriers of change, providing
the link between abstract ideas and inno-
vation-driven, growth-generating market
evolution. Within this process, technical
progress and organizational change are
inseparably entwined.

APPENDIX: THE POSITION
OF THE EUROPEAN S&T IN
THE GLOBAL CONTEST

Benchmarking in the context of national
research policies is an instrument for
increasing national performances through
improved policy design and practices.
Benchmarking provides an opportunity
for learning and stimulates the application
of new solutions and practices in research
policies. Benchmarking, in contrast to tra-
ditional comparative analyses of country
performances, involves the participation
of actors from various institutional levels,
and the co-evaluation of performance. 

Main results of the benchmarking

Looking at the EU average, the EU leads
for only three of the 10 for which US data
are available (S&E graduates, public R&D
expenditure and ICT investment). The
most significant US lead over EU is in
business R&D (74% higher that the over-
all EU mean), new capital raised (73%),
home internet access (68%) and high-
tech patenting (659% for US patents;
64% for EPO patents). The latter demon-
strate the strong high-tech US patenting



expenditure. In home internet access
Japan and the EU are equal, while Japan
clearly leads in business R&D (almost
double the EU average) and to a lesser
extent in S&E graduates, public R&D and
the share of the working age population
with a tertiary education (source:
Innovation & Technology Transfer,
Oct.2001). EU/Japan high-tech patenting
is almost as unbalanced as with the US.
Japanese high-tech patenting in the US is
almost as strong as domestic US patent-
ing, a situation which is radically different
from the EU weakness in this indicator.
As a conclusion of the benchmarking, the
productivity of European research seems
quite poor: expenditure is high but the
production of knowledge (at least in
those areas that are more directly valu-
able for improving the growth potential)
it’s a third than in the US. Two factors
seem to be critical in an effort to increase
the EU growth potential (Bottazzi et al.,
2001): the organization of research and
the organization and financing of start-
ups. With respect to the organization of
research, quality (measured by scientific
citations) is comparable to the US, but it
does not translate into a corresponding
share of “valuable” patents, and in par-
ticular it does not translate into patents in
the “high tech” sectors. The number and
the degree of innovation of new start-ups
are limited. Important factors seem to be
the existence of regulatory impediments
and a form of organization where start-
ups are more rarely independent and
more often happen within the boundaries
of a larger established company. 
The other weakness was identified in the
financing of start-up (Bottazzi et al.,
2001). Since 1995 to 2000 the flow of
venture capital investments in Europe has
increased by a factor of 6, but the gap
with the US has become larger-there
investment has increased, over the same
period, by a factor of 24. The nature of
venture capital in Europe is different from
the US: the industry is at an early stage
and thus lacks experience (for instance
the ability to identify and nurture promis-
ing ideas); contrary to the US, it is domi-
nated by banks. The outcome is that
quoted “ventured-backed” companies do
not grow faster than non “venture-
backed” ones. This, however, is not
enough to conclude that national innova-
tive capacity is hampered by a (venture
capital) financing constraint: it could well
be that the flow of ideas that look for
financing is scarce (Bottazzi et al., 2001).
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EU US JP

S&E graduates (20-29 years) (%o) 10.4 8.1 11.2

Population with tertiary education (%) 21.2 34.9 30.4

Public R&D /GDP (%) 0.7 0.6 0.7

Business R&D /GDP (%) 1.2 2.0 2.2

High-tech EPO patents / (mio) population 17.9 29.5 27.4

High-tech USPTO patents / (mio) population 11.1 84.3 80.2

New capital raised / GDP (%) 1.1 1.9

Home internet access (% households) 28.0 47.0 28.0

ICT markets / GDP (%) 6.0 5.9 4.3

High-tech value added in manufacturing (%) 8.2 25.8 13.8

THEME 1: Human resources in RTD
* Researchers (FTE) per 1000 workforce 
* New S&T PhDs per 1000 population aged 25-34 years

THEME 2: Public and private investment in RTD
* Total R&D expenditure in % of GDP 
* Industry financed R&D as % of industrial output 
* Share of government budget allocated to R&D 
* Share of SMEs in publicly funded R&D executed by the business sector (%) 
* Venture capital-investment per 1000 GDP

THEME 3: Scientific and technological productivity
* Scientific publications per million population 
* Highly cited papers as % of total number of scientific publications 
* Highly cited publications per million population 
* European patents per million population 
* US patents per million population 
* Percentage of innovating firms cooperating with other firms, universities or

public research institutes

THEME 4: Impact of RTD on economic competitiveness and employment
* Labour productivity (GDP per hour worked) in PPS 
* Labour productivity (GDP per hour worked) annual average growth % 
* Value added in high-tech industries as % of GDP 
* Employment in high-tech industries as % of total employment 
* Value added of knowledge intensive services as % of GDP 
* Employment in knowledge intensive services as % of total employment 
* Technology balance of payments receipts as % of GDP 
* Technology balance of payments (exports-imports) as % of GDP 
* Exports of high-tech products as % of world total 
* World market share of exports of high-tech products - annual average

growth %

Table 1:Science & Technological Indicators (source: EC-DG Research)):

Table2: Main result from the S&T benchmarking

Source: Innovation & Technology Transfer, Oct.2001

activity in Europe. Including national
patents in addition to EPO patents might
slightly improve this picture, but it is clear
that the US applies for more high technol-
ogy patents in Europe than Europe in the

US (Innovation & Technology Transfer,
2001).
The position of the EU compared to Japan
also shows a quite different unfavorable
situation: the EU is leading only in ICT
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Our ProfessionThe Vocation of the Agronomists

NEED FOR INCREASE IN
PRODUCTION

Agriculture has a big task in the future in
order to feed the nearly eight hundred
million people living without enough food
at the present time. Consequently, food
production has to be increased. In many
cases, however, hunger is caused by war
and / or unequal distribution of resources.
Thus, not only agriculture but also politics
and economics will have to change.
Whereas developing countries suffer from
hunger, many Western countries have
agricultural over-production brought
about by subsidies. Are agronomists the
cause of over-production or have their
activities brought only pollution and
hunger to mankind? 
Over-production of agricultural products
in developed countries cannot solve the
problems of hunger in less developed
countries. A sound economic and social
development of countries and regions
requires - at least in part - food produc-
tion in the region itself. Therefore, world-
wide development of agriculture is neces-
sary. From the development of Western
agriculture we can learn that technical
possibilities exist for a big increase in food
production in less-developed countries.
People who focus their attention only on
political and / or economic aspects of the
hunger problem forget important produc-
tion aspects, such as:

The concern about the growth of human population and pollution caused by

the increase of mankind is continuous through the centuries. As an illustra-

tion, Quintus Septimus Tertullianus (200 BC) quoted “One thing is sure: the

Earth is more cultivated and developed now than ever before; there is more

farming but fewer forests, swamps are drying up and cities springing up on an

unprecedented scale. We have become a burden to our planet. Resources are

becoming scarce and soon Nature will no longer be able to satisfy our needs.

It will come to pass that disease, hunger, flood and war will reduce the exces-

sively large numbers of the human species.” Are there possibilities - in con-

tradiction with the ideas of Tertullianus - to prevent or at least to diminish war

and hunger? This article focuses on the role that agriculture and agronomists

are likely to fulfil in this process and in today’s society, with special attention

to plant protection.

1. When the eight hundred million hun-
gry people get access to the market,
food production has to increase.
Present day increases in food produc-
tion are insufficient. This increase is not
even sufficient to fulfil the goal of the
Food and Agricultural Organisation
(FAO), which is an annual decrease of
the number of hungry people by 20
millions.

2. The United Nations (UN) estimated
there will be nine billion people on
earth by the middle of this century ver-
sus six billion now. These additional
three billion people will also need food.
This will be another challenge for agri-
culture.

3. A third challenge is the increase of the
urban population. The UN expects that
by 2025, two-thirds of the world pop-
ulation will live in cities. This is 50%
more than at present. So, agriculture
has to produce more food with fewer
people. Production per agricultural
worker must increase greatly.

4. The income of world’s population is
expected to increase. So it is reason-
able to suppose that consumers’
demand for animal products will
increase more than for plant products.
But - important for all horticulturists -
demand for horticultural products will
increase even more than that for ani-
mal products. 

The following data illustrate the task of
agriculture in the near future. Grain pro-
duction has to increase by 70% in the
next 25 years according to Yudelman et al
and total food production, according to
Kok, has to rise by 75 to 100% in the
next 35 years. In my opinion, agriculture
cannot accomplish this job without a
steady and strong input from agricultural
science. Thus, agronomists have a big job
to fulfil in future.
Being a farmer must be sufficiently attrac-
tive to retain enough people interested in
working in this profession! In rich regions
such as the European Union and the
United States of America governments
play an important role in this respect by
supporting (part of) their agriculture
through market intervention. These coun-
tries have enough money to do so.
However, most countries in the world do
not. In those countries there are only two
possibilities to increase the income of the
farmers; these are:
1. To introduce or to increase import

duties on food. This may be unaccept-
able to the World Trade Organisation
(WTO) and will lead to increased food
prices. This might cause unrest and a
rebellion among the urban population.
This policy will lead to inflation. Higher
food prices are in most countries not a
realistic option, in my opinion.

2. To improve productivity of agriculture
and related activities. Probably this is
the only realistic option for develop-
ment of agriculture. Improvement is
necessary in all fields: productivity
must increase per unit of labour, per
unit of capital invested, but also per
unit of auxiliary substances (pesticides,
fertilisers, energy). Generally speaking,
the best way to reach these goals is to
increase the production per unit of
area. Agronomists clearly play an
important role in realising this option.

INTEGRATED PRODUCTION

In modern agriculture an efficient produc-
tion with respect for the environment is
essential. In my opinion modern produc-
tion is synonymous with integrated pro-
duction. This is true not only for the actu-
al production on the farm but also for all
stages before and after that, i.e. from
plant breeding to the storage of agricul-
tural products.

by Aad Vijverberg
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Integrated production is characterised by
a maximal application of scientific knowl-
edge and the ability of local farmers and
people involved in agribusiness to apply
that knowledge. This also applies to inte-
grated plant protection. Healthy and clean
seeds, crop rotation, prevention of the
spread of diseases (by irrigation water and
/ or machines for instance) are some of
the prerequisites for integrated plant pro-
tection. Prevention of pests and diseases
is the first step. Looking for possibilities to
create a natural balance between diseases
and pests is the second step. Application
of pesticides comes last, but is neverthe-
less at times an indispensable element.
However, it should be kept in mind, that
biological control of diseases is much
more difficult than biological control of
pests. Entomologists sometimes forget
this.

KNOWLEDGE OR PUBLIC
OPINION

For many of us eating is more than simply
consuming food. People like variety in
diet. In Europe, one can buy tomatoes in
a big variety of shapes and peppers in var-
ious colours. For all those types and
colours, a market exists. Governments do
not interfere in those markets, except for
one niche market: the market for organic

products. This is caused by the conviction
that organic agriculture (agriculture with-
out pesticides, fertilisers and breeding
techniques using genetic modification) is
an ideal way to high food quality and an
environmentally-friendly agriculture. Such
governmental policies lead the society
away from science to one founded on
emotions. Ian M. Smith of the European
Plant Protection Organisation (EPPO)
wrote some years ago ‘So to officialize
organic farming is to take society onto
shaky grounds’.
Improvement of agricultural produce
should be based on sound scientific
knowledge and not on emotions. All tech-
nical possibilities must be used. This also
includes respect for the environment and
maximal use of natural possibilities.

CONCLUSIONS

Agriculture has a tremendous challenge in
the future. As the world population
increases and the number of farmers
decreases, agricultural productivity has to
rise enormously, also in developing coun-
tries. Agronomists must develop integrat-
ed production systems on a sound scien-
tific basis. Governments should further
this development in order to determine
the conditions and limits for agricultural
practices. It is not the task of government

Artemis is an association of producers and
traders in biological agencies in The
Netherlands and Belgium. e-mail:
artemis@mz.nl
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to stimulate specific forms of agriculture
that appeal to emotions. 
Finally, - of interest to horticulturists - the
demand for horticultural products will
increase more than the demand for agri-
cultural products.

There have been a number of changes
in culture in the UK over recent years.
Attitudes to political governance have
changed, for example, there is a less rev-
erential approach to leaders in our society
generally. Combine this with increased

The Media and Decision Making in
Science and Agriculture

In October 2002, EURAGRI hosted a conference in Brussels attended by over
200 delegates from a variety of backgrounds in member and accession coun-
tries on ‘How can research on food and agriculture in Europe better respond to
citizens’ expectations and demands?’ The conference aimed to share some of
the controversies and concerns surrounding the European Food and Agriculture
Research System, and to formulate ideas for a new management philosophy to
enable the system to fulfill its new role in serving the public interest, under-
pinning sound public policy and as a pathfinder for industrial innovation.
Speakers included science communicator, Catherine Reynolds who addressed
the question “Does the UK media damage decision-making in science and agri-
culture?” This provocative title was designed to get people thinking.

openness and sharing of information,
rapid transmission of news globally
‘around the clock’, and the Internet, you
have a potent mixture where views in the
media are rapidly formed and instant
answers demanded.

Along with this culture change has come
the concept of stakeholder involvement in
decision-making (Rowe et al., 2001).
There are many kinds of stakeholder
involvement: consensus conferences, citi-
zen juries, focus groups, open board
meetings, formal web-based consulta-
tions and so on. Different types of
involvement activities serve different pur-
poses and, if involved in such a venture,
before choosing an approach, people
need to consider what sort of outcomes
they want and what is the most appropri-
ate method of achieving these. It is
important to ensure that all key stake-
holders are included, and to evaluate the
activity, following up the process and
implementing the outcomes.
One type of stakeholder-involvement
mechanism, which rarely involves the
public, is ‘Foresight’. This approach looks
to the future, to try to prioritise research,
development and policy agendas. In a

by Catherine Reynolds & Susan Miles
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Foresight exercise in Japan, members of
the public were able to clearly prioritise
between possible alternative research out-
comes. They ranked outcomes such as
better earthquake prediction highly -
because they could see that this would
benefit them directly (Shibata, 1996).
The culture change has also been influ-
enced by issues of trust and uncertainty,
which in the UK have arisen as a result of
the BSE (bovine spongiform encephalopa-
thy) crisis, the introduction of GM food,
and the Foot and Mouth Virus outbreak in
2001.
To a great extent, people’s negative reac-
tion to the BSE crisis was not a reaction to
the existence of uncertainty about the
safety of beef for human consumption, it
was a response to the information from
Government that beef was safe. This
meant that they were not given full infor-
mation on which to base food choice deci-
sions. At some stage, statements from risk
managers should have been ‘we don’t
know’.
IFR research shows that people’s attitudes
to genetically modified food in the UK are
underpinned by how let down they felt
about BSE. The cover-ups and misman-
agement associated with the BSE crisis
had an impact on both perception of GM
food and trust in regulators (Miles &
Frewer, 2001). Consumers are sceptical of
assurances about GM food safety, and
they are concerned about the possibility
of negative health effects showing up at
some point in the future. In addition, with
GM food, there is an issue of ‘control’.
People want to be in control of their own
food choices as opposed to ‘society’ (e.g.
industry or Government) being in control.
A lack of personal control over food
choice decisions, and a feeling of having
GM food ‘imposed’ on them also con-
tributed to consumers’ negative reaction
to this food.
Evidence from research funded by the UK
Food Standards Agency, and carried out
by IFR and the University of Newcastle,
indicates that although experts believe
that the public cannot handle uncertainty,
they can, and do (Frewer et al., in press).
The public is generally comfortable with
the notion that uncertainty can exist in
food risk information and that uncertainty
might be attributable to a variety of caus-
es. Uncertainty is viewed as a transitory
state, where the source of uncertainty is
expected to be resolved in time as a result
of action on the part of Government. It is
important both that action is taken to
resolve the source of the uncertainty, and
that action is seen to be taken. The public
want to be informed about the actions
taken and to be kept up-to-date with

progress and any new information.
Scientific disagreement is seen by the
public as a valid cause of uncertainty, so
we should acknowledge uncertainty
where it exists, and ensure people have
the means to make a decision should the
risk still be there.
At the height of the Foot and Mouth
Virus crisis, when all sorts of accusations
were flying about in the UK media, the
UK Food Standards Agency took an
immense communications risk. It put out
a press release. In simple terms, this said
‘we don’t know’ whether there was an
increased risk to health for people con-
suming milk from animals grazing near
the carcass fires. What was the reaction?
A few scary headlines but some really
good reporting, no terrified consumers
and an understanding that here was an
uncertainty that was being managed.
There was a later release, in September,
which said ‘we do know, now’.
What has to be remembered is that the
public acknowledge that risk-free food is
not practical, but they want to be reas-
sured that there are adequate controls in
place. This is very important, because it is
generic. The UK media in particular likes a
cause celebre, a campaign to fight, and
campaigns to make things ‘risk-free’ are
always good copy. 
Genetic modification of food has had a
great deal of media attention across
Europe. Media reports about GM food
tends to be viewed as alarming, sensa-
tionalised, and presenting conflict and
disagreement, rather than informative.
Evocative imagery has included ‘guinea
pigs’, ‘opening Pandora’s box’, ‘playing
God’, ‘Frankenfoods’ in the UK. This has
had a long term impact on public percep-
tion. Furthermore, these headlines are

important because they have disheart-
ened many UK scientists and have made
them less willing to engage in debate
about genetic modification. Perceived
conflict of interest is also a key issue, with
acceptance of industry funding translated
into lack of trust by the public of their sci-
ence-based conclusions. 
In conclusion, in answering the question
“Does the UK media damage decision-
making in science and agriculture?”, we
would have to respond “Yes, if it drives
some of the stakeholders, including scien-
tists, away from open discussion”.
What is the approach that science and sci-
entists should take? Here are five ideas:
• Consumer views have to be genuinely

included in the scientific process 
• Everyone has responsibilities to com-

municate
• Responsibility for safety, quality, nutri-

tion, choice and availability are contin-
uous across the food chain 

• A network of trusted agencies is need-
ed

• Other stakeholders need to be
informed of one agency’s communica-
tion decisions

• Be open about uncertainty when it
exists, and ensure that consumers have
the information they need to make
informed decisions under conditions of
uncertainty.
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STRUCTURE

Total members of JSHS amounted to
2,631 as of 2002 (items: Regular mem-
bers 2,040, Student members incl. for-
eigners 228, Organization members 186,
Foreign members abroad 65 and
Supporting members 112). Present
President and Vice-President (term of
office: 2 years, 2002 - 2004) are Dr. I.
Kajiura (Director, National Research
Institute of Fruit Tree Science, Tsukuba)
and Dr. S. Yazawa (Professor, Kyoto
University), respectively. The Council is
composed of 30 Council members incl.
President and Vice-President, and several
secretary members.
JSHS has 6 Regional Branches: Tohoku,
Tokai, Hokuriku, Kinki, Chugoku-Shikoku
and Kyushu Branch.

CONFERENCES (SEMI-
ANNUAL)

JSHS holds Spring Conference in April
around Tokyo, and Fall Conference in
October in the horticultural districts. In
each conference, numbers of participants
and research presentations amount to
700-900 and 300-400, respectively. Oral
and poster presentations are made sepa-
rate into fruit, vegetable, ornamentals,
postharvest, genetics & breeding,
biotechnology, and plant growth regula-
tor sessions. Symposia and special lectures
are also made. General assembly is held in
spring, and professional tours in fall con-
ference.
JSHS has no regular working groups,
however, some voluntary groups hold
research meetings during conferences,
e.g., about asparagus, cucurbits, people
plant relationships, and tropical horticul-
ture etc. Each regional branch holds
annual meeting mostly in August-
September.

Japanese Society for Horticultural
Science (JSHS)

JSHS was established in Tokyo in 1923 to promote the development of horti-

cultural science, technology and industry, and the 80th year will elapse in

2003 since its establishment. JSHS celebrated the 50th Anniversary in 1973,

and the 75th Anniversary with International Symposia in 1998.

PUBLICATIONS

“Journal” of JSHS is published bimonthly
mostly in English and reached Vol. 71 in
2002. From 2002, “Horticultural
Research” has been published quarterly,
in Japanese, incl. not only research papers
(with English summary), but also reviews,
technical reports and data & materials etc.
Abstracts Book is also published at each
conference.
Special publications are e.g. “Horticultural
Terms Glossary” (Japanese into English
and vice versa), a revised edition is now
being planned.

AWARDS

Three kinds of awards are conferred
through screening by respective Selection
Committee.
1) JSHS Awards
Awards are conferred to the outstanding
and cumulative contribution as follows.

a) Outstanding Researcher Award
b) Encouragement Award for promis-

ing young scientists
c) Merit Award for outstanding indus-

try people
2) Publication Awards
Awards are given to authors of outstand-
ing research papers, which were pub-
lished in the JSHS Journal of the previous
year.
3) Subsidies for International Scientific

Exchange
Subsidies are given from the International
Scientific Exchange Fund of JSHS

a) Subsidies for young scientists and
graduate students to participate in
International Symposia or Congres-
ses.

b) Subsidies for International Symposia
held in Japan

c) Honorariums to special lectures by
visiting foreign scientists.

ISHS RELATIONSHIPS

Recently JSHS has made some interna-
tional contributions. For example, JSHS
hosted the 24th International Horti-
cultural Congress Kyoto in 1994 in coop-
eration with ISHS. International Symposia
on Asian pears (in Kuraishi), asparagus (in
Niigata), and cucurbits (in Tsukuba) were
held in 2001, and in 2004 the Symposium
on flower bulbs will be held in Niigata.
JSHS has been a country member of ISHS
since 1960. Japanese individual members
amount to 412 as of 2002 (total of ISHS
4,568), though organization members are
only 2.
Annual subscription fee of Journal for for-
eign member abroad is \9,000 (Student
\5,000) incl. postage.

M. Iwata

For details: Dr. T. Baba, Secretary General,
JSHS, Tokyo University of Agriculture,
1737 Funako, Atsugi, Kanagawa 243-
0034, Japan. Fax: (81)46-270-6226,
e-mail: baba@nodai.ac.jp
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New books, websites

The books listed here are non-ISHS-publications. For

ISHS publications covering these or other subjects we

refer to the ISHS website www.ishs.org or the Acta

Horticulturae website www.actahort.org.

UNIBASE®

Unibase® is a Windows based (95, 98, 2000 or NT) software
package that was developed for those who are interested in cre-
ating their own instant database for any type of Horticultural
Crop, Pest, Insect, weeds, animals, birds, chemical inventory,
etc.The program is partly derived from the software package
Pedigree, which was developed in 1997. Unibase® allows the
user to create one or multiple database by importing existing
data and images. Field names can easily be changed to any lan-
guages as long as it is installed under the operating system.
Images and pedigrees of any horticultural crop can be viewed
instantly and password protection can be added to make the
database read-only for visitors specially if it is installed on a serv-
er. The database can be searched using various criteria and the
use of operators such as “and”, “or”, ‘begin with’, ‘equal to’,
‘greater than’, ‘less than’, and ‘contains’ makes the search
option very flexible and efficient. Unibase® was originally
designed to be used with ornamentals, small fruits and fruit
trees. Users can view images of trees, shrubs, flowers, etc. along
with botanical descriptions of the plants in the images. People
who presently use Pedigree (DOS, Windows) can transfer their
Pedigree data into Unibase® and take advantage of the expand-
ed features associated with the new software. There are no lim-
itations to the number of entries that can be incorporated into a
database and to the number of different databases that can be
created. An unlimited number of images can be stored for each
entry and several graphic formats including BMP, JPEG, GIF,
TIFF, etc. can be used. The professional version of Unibase®

comes with the ability to make a personal database re-distrib-
utable (e.g. a personalized logo can be added to the database
and it can then be sold to third parties). Unibase® is very useful

for germplasm inventory (fruit crops, vegetables, ornamentals,
agronomic crops, weeds, chemicals, insects, pests, animals, etc.)
and can be used in any breeding program (animal, horticulture,
agronomy, etc.) to trace pedigrees and view images and charac-
teristics of progenies.
The CD includes basic information on many Horticultural Fruit
crops including: 114 Blueberry; 128 Current; 71 Gooseberry;
330 Raspberry; 1000 strawberry; 2000 Apple; 30 Apple root-
stock; 120 Apricot; 90 Cherry; 90 Crab Apple; 600 Peach; 280
Pear; 250 Plum cultivars and 2500 Annuals; 50 Biennials; 100
Broadleaf Evergreen Shrub; 350 flowering bulbs (e.g. Alium and
Anemone); 150 conifers trees and shrubs; 140 Deciduous
Shrubs; 176 Deciduous tree; 250 Poisoneous plants; 240
Tropical fruits, etc. along with 290 images of strawberry, 2000
images of apple cultivars with some images of selected orna-
mentals. The program also allows the user to transfer the images
from scanners, digital cameras, etc directly into the program. 
Contact: Shahrokh Khanizadeh, khanizadehs@agr.gc.ca or visit
www.pgris.com.

HOME GARDENS AND IN SITU conservation
of plant genetic resources in farming sys-
tems.

Watson, J.W. and P.B. Eyzaguirre, editors. 2002. Proceedings of
the Second International Home Gardens Workshop:
Contributions of home gardens to in situ conservation of plant
genetic resources in farming systems, 17-19 July 2001,
Witzenhausen, Germany. International Plant Genetic Resources
Institute, Rome. ISBN 92-9043-517-8, IPGRI, Via dei Tre Denari
472/a, 00057 Maccarese (Fiumicino), Rome, Italy

TILLAGE FOR SUSTAINABLE CROPPING

Tillage for Sustainable Cropping, by P.R. Gajri, V.K. Arora and
S.S. Prihar, provides agricultural professionals, student , and edu-
cators with the rationale behind current techniques and explores
what the future demands of this segment of the world’s most
vital industry. For a complete list of contents, visit the website
www.haworthpress.com. Price $39.95, ISBN: 1-56022-903-9 or
$89.95 hard, ISBN 1-56022-902-0, 196 pp. with Index.

AVOCADO: BOTANY, PRODUCTION AND
USES.

Over recent years avocado has become an important crop in
many tropical and sub-tropical regions of the world. This book
summarizes avocado science and technology and reviews pro-
duction practices on a worldwide scale. The book is split into 14
chapters and covers all aspects of avocado production and sci-
ence and includes: history, distribution and uses, taxonomy and
botany, propagation, crop management, diseases and insect and
mite pests. Edited by A.W. Whiley, Queensland Horticulture
Institute, B. Schaffer, University of Florida, USA, and B.N.
Wolstenholme, University of Natal, South Africa, published by
CABI Publishing, ISBN 0 851 99 357 5, 432 pages. Prices:
£85.00/US$149.00.
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FLORAL BIOLOGY OF TEMPERATE ZONE
FRUIT TREES AND SMALL FRUITS

This book is a comprehensive syntthesis of information on floral
biology and pollination of fruit trees. Complete overlook is pre-
sented on temperate zone fruit trees and small fruits. Main
chapters are concened both with the biological and ecological
backgrounds of floral biology and pollination. All related items
are discussed ranging from flower development and pollination
requirements to orchard planning and bee pollination. World lit-
erature is carefully surveyed with a special emphasis on East
European studies having dealt intensively with the issues of flo-
ral biology and bee pollination in the past two decades. All of
the authors are internationally renowned specialists. J. Nyéki and
M. Soltész, published by Akadémiai Kiadó Export Division,
Hungary, www.akkrt.hu, ISBN 963 05 7816 6, 388 pages. Price:
US$ 75.00.

DURIAN: KING OF TROPICAL FRUITS

Durian is extensively grown in tropical regions, the major pro-
ducers being Indonesia, Thailand, Malaysia and the Philippines.
The tree is also grown in northern Australia, some South
American countries and in Africa. Although to many its smell is
notoriously offensive, its taste can become a passion and it is
one of the most popular fruits in South-East Asia. This book is
the first comprehensive, scientific volume to be published in
English on this “King of Tropical Fruit”. It provides information
on the biology, propagation and use of the fruit, and descrip-
tions of the scientific basis of production practices and orchard
management, as well as postharvest processing. It will be a
unique resource for horticulture and botanical libraries and for
students of tropical horticulture worldwide. Edited by S.
Subhadrabandhu and S. Ketsa, Kasetart University, Bangkok,
Thailand, published by published by CABI Publishing, ISBN 0
851 99 496 2, 248 pages. Prices: £30.00/US$55.00.

FLORAL BIOLOGY, POLLINATION AND
FERTILISATION IN TEMPERATE ZONE FRUIT
SPECIES AND GRAPE

The present volume is considered to be the second volume, the
continuation of the former. Floral Biology of temperate fruit
species and grape are treated even more intrinsically in addition
to the aspects of the principles of planning plantations in order
to maximize yield and fruit quality by purposeful association of
mutually compatible varieties. Theory and practical knowledge
are alloyed in order to equalize biology and technological know
how, which is difficult and rarely met in the literature. By P.
Kozma, J. Nyéki, M. Soltész and Z. Szabó, published by
Akadémiai Kiadó Export Division, Hungary, www.akkrt.hu, ISBN
963 05 7816 6, 800 pages. Price: US$ 110.00.

ESSENTIAL BOOK ON NEW ZEALAND’S
UNIQUE VEGETATION

Originally published in 1991, Vegetation of New Zealand by
Peter Wardle offers a comprehensive description of that country’s
unique flora and highly diverse vegetation. The text, supported
by over 300 photographs, maps and diagrams, has made an out-
standing contribution to the understanding of the biology of
these islands. The Blackburn Press has returned the book to print
with a new preface by the author.
With its isolation from other lands, its latitudes extending from
subtropical to sub-Antarctic, and its long evolutionary history,
New Zealand has a vegetation of interest to botanists, foresters,
ecologists and conservationists world-wide. Chapters 1-4
describe the New Zealand environment, flora and fauna; and
they discuss the origins, relationships, life forms and reproductive
aspects of the indigenous vegetation. Chapter 5 is a synopsis of
vegetation types, habitat classes and environmental processes; it
serves also to define the terms in which these are described in the
book. Chapter 6 contains an outline of the geographic divisions
of the country. Chapters 7-9 offer expanded descriptions of plant
communities, preceded where appropriate by information on
their structure and characteristic species and genera. The con-
cluding chapters discuss ecological functions and processes.
Vegetation of New Zealand is an essential book for botanists,
ecologists, conservationists and many others who love New
Zealand’s plants, animals and landscapes. Vegetation of New
Zealand by Peter Wardle, ISBN 1-903665-58-X, Hardcover, 682
pages, $89.95. The Blackburn Press
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Courses and Meetings

The following are non-ISHS events. Make sure to check

out the ISHS Calendar of Events for an extensive listing

of all ISHS meetings. For updated information log on to

www.ishs.org/calendar

Optimisation of Water Use by Plants in the Mediterranean, Cala
Bona, Mallorca, Spain, 24-28 March 2003. Info: The Association
of Applied Biologists c/o Horticulture Research International
Wellesbourne, Warwick, UK. E-mail carol.aab@hri.ac.uk /
www.aab.org.uk.
IX Congreso Nacional de Ciencias Hortícolas, Pontevedra, Spain,
26-30 May, 2003. Info: Dra. M. Elena Cartea, Misión Biológica
de Galicicia (CSIC), Apartado 28, 36080 Pontevedra. Tel.
(34)986854800, Fax. (34)986841362, email:
ecartea@mbg.cesga.es

25th Annual Postharvest Technology of Horticultural Crops Short
Course, University of California, Davis, USA, 16-27 June, 2003.
One week of intensive lectures and demonstrations followed by
a week-long trip. Info: Ms. Sharon Munowich, University
Extension, University of Clifornia, Davis, CA 95616; Tel.
(1)5307578899, Fax. (1)5307578634, email smunowit@unex-
mail.ucdavis.edu

2nd International Conference on Soft Soil Engineering and
Technology, Sibu, Sarawak, Malaysia, 2-4 July 2003, Sibu,
Sarawak. Info: Dr Bujang Bin Kim Huat, Chairman ASSET2,
Faculty of Engineering, Universiti Putra Malaysia, 43400 UPM
Serdang. Selangor. Malaysia. Email: bujang@eng.upm.edu.my,
web: http://eng.upm.edu.my/asset2/

ICOM4 - International Conference on Mycorrhizae, August 10-
15, 2003, Montréal, Québec, (Canada). Info: Dr Y. Dalpé, email:
dalpey@agr.gc.ca web: www.congresbcu.com/icom4

2nd International Symposium on Plant Health in Urban
Horticulture, Berlin, Germany, 27-29 August, 2003. Info:Dr.
habil. Hartmut Balder, Pflanzenschutzambt, Mohriner Allee 137,
B-12347 Berlin. E-mail: urbhort03@senstadt.verwalt-berlin.de.

2nd International Swiss NCCR Climate Summer School ‘Climate
Change: Impact of Terrestrial Ecosystems’, 30 August - 6
September 2003, Grindelwald, Swiss Alps. Info: www.nccr-cli-
mate.unibe.ch.

Contemporary Horticulture and the Standard of Human Life,
Kraków (Poland), September 9-11, 2003. Info: Dr. Stanislaw
Cebula, Al. 29 Listopada 54, 31-425 Kraków, Poland.
Phone/Fax: (48)124111300

CIOSTA-CIGR-EURAGENG Congress, 22-24 September, 2003.
Info: http://www.agraria.unito.it/dip/deiafa/ciosta.htm or e-
mail: ciosta.2003@unito.it

Centennial Conference of the ASHS, Providence, RI (USA),
October 3-6, 2003. Info: ashs@ashs.org

20th International Scientific Colloquium on Coffee, Island of
Kauai, Hawaii, USA, 27-31 October, 2003. Info: ASIC 2003, PO
Box 1070, Waialua, Hawaii 96791 USA. Fax. (1)18086379643,
email: asic2003@asic-cafe.org

10th International Citrus Congress (ICC2004), Agadir, Morocco,
15-20 February, 2004. Info: M. El-Otmani, Institut
Agronomique et Vétérinaire Hassan II, PO Box 728, Agadir
80.000, Morocco. Tel. (212)48248892, Fax.
(212)48248892/242243, email: icc2004@iavcha.ac.ma, web:
http://www.lal.ifas.ufl.edu/isc_citrus_homepage.htm

4th International Workshop on Functional-Structural Plant
Models, Montpellier, France, 07-11 June 2004. Info:
http://amap-e-learning.cirad.fr/workshop/fspm04.html

4th International Crop Science Congress, 26 September - 1
October 2004, Brisbane, Australia. Info: www.crop-
science2004.com
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New ISHS Members

We are pleased to welcome the fol-

lowing new members

NEW ORGANISATION
MEMBERS:

Oulu Polytechnic, Library of Renewable
Natural Resources, Metsäkouuntie,
90650 Oulu, Finland. Phone:
(351)83126990, Fax: (351)83126999.
International Center for Biosaline
Agriculture, ICBA, Library / Ms. Mae
Cutler, PO Box 14660, Dubai, United
Arab Emirates. Phone: (971)43361100,
Fax: (971)43361155.

NEW INDIVIDUAL
MEMBERS:

Argentina: Dr. Norberto Ribatto Crespo;
Australia: Mr. Ian Arnison, Mr. Neville
Burman, Mr. Kevin Grivell, Ms. Sharon
Groves, Mr. Mark Kempster, Mr. Graham
Minifie, Mr. Kevin Murphy, Mr. Ray
O’Grady, Mr. Victor Payne; Austria: Ms.
Birgit Steininger-Hotwagner; Bangladesh:
Dr. Shaikh Abdul Quader; Belgium: Johan
Aelterman; Brazil: Mr. Carlos Ernesto
Covalski, Joao de Sa, Janine Gadelha,
Stefan Radlmayr; Canada: Don Campbell,
Mr. Robert Dale, Gloria Edmondson, Mr.
Casey Gouw, Mr. Blaire Masztalar, Carol
Ponchet-Cassidy, Darrel Timpany, Mr.
John Vanderwal, Mr. Joe Wong;
Colombia: Prof. Nelson Enrique
Ballesteros Bernal, Prof. Ernesto Lleras, Dr.
Victor Stern; Costa Rica: Prof. Carlos
Demerutis, Sergio E. Torres; Croatia: Ms.
Tomislava Peremin Volf; Cyprus: Mr.
Marios C. Kyriacou, Mr. Savvas Savvides;
Egypt: Mr. Mohamed Fadel, Dr. Tarek
Kassem; France: Emmanuel Adler, Prof.
Dr. Gilles Enea, Prof. Hervé Goanec,
Robert Manuel; Germany: Frank Kroekel,
Prof. Dr. Roland Megnet, Mr. Oliver
Weidner; Greece: Mr. Emmanouil
Markoulakis, Mr. Panagiotis Plevris, Mr.
Georgios Spirou; India: Mr. Satbir Nijjer,
Ms. Anjali Shete, Mr. Shriram Shevde;
Iran: Ms. Farzaneh Tabesh, Mr. Hamid
Zargari; Israel: Ricardo Baibich, Mr. Daniel
Kaufman, Dr. David Levy, Israel Moran;
Italy: Mr. Craig Thompson; Japan: Mr.
Hiroaki Koishihara, Mr. Keiji Nakamori,
Ass. Prof. Ryo Ohsawa, Garry Piller, Eniko
Prokaj, Mr. Naoyuki Takayanagi, Mr.
Masatoshi Yamaguchi; Korea - Republic
of: Dr. Hyun Ran Kim, Mr. seonkook kim,

Mr. Lee Kyung woo; Malaysia: Mr. Simon
Goode, Dr. Melor Rejab; Mexico: Ms.
Xavier Chavez, Dr. Sergio Chazaro, Jaime
Contesse G, Luis Leon-Paez, Dr. Laura
Perez-Flores; Netherlands: Dr. Jan van der
Wolf, Michel van Ingen; New Zealand:
Ms. Bev Connors; Pakistan: Abdul
Sammi; Peru: Alfred Ferrand, Mr. Alcides
Reyes; Poland: Arkadiusz Kazanecki, Dr.
Dariusz Michalczyk; Portugal: Fernando
Loureno; Puerto Rico: Rolando Roques;
Romania: Gabriela Constantin; Russia:
Dr. Sergey Dolgov; Singapore: Ms.
Sariwati Lesmina; South Africa: Mr. Allen
Graham Duncan, Mr. Carl Marx, Mr. Alan
Patterson, Mr. Moses Singo, Mr. Clinton
Wood; Spain: Jordi Arino, Guillermo
Croissier, Thomas Feller, Prof. Jose A.
Fernandez, Mr. Yañez Francisco, Jaume
Sio, Dr. Javier Tardío; Sweden: Malin
Carlsson; Switzerland: Mr. Elmotasser
Abdelraouf, Ass. Prof. Judith Delabastida,
Mr. Jacques Meyer, Klaus Woodtli;
Thailand: Mr. Chittin Pathanaporn;
Tunisia: Aljane Fateh; Turkey: Mr.
Ahencan Senyuva, Mr. Iskender
Tavukcuoglu, Mr. Ibrahim Tekin, Mr. Ates
Can Topcuoglu; United Kingdom: Mr.
Colin Bloomfield, Mr. John Denyer, David
Green, Mr. Brett Heather, Mr. Alfred
Hurst, Mr. Tony Hutchinson, Nathalie Ms.
King, M.V.S. Sreekanth Reddy, Ms. Jane
Robinson, Dr. David Williams, James
Yates; United States of America: Mr.
Mark Albright, Horacio E. Alvarado, Mr.
Ralph Begley, Mr. Thomas R. Boag, Mr.
Opeyemi Boroffice, Mr. Richard Brown,
Robert Constable, Dr. Susana F. Delano,
Erin Douthit, Kelsey Eagar, Mr. Bobbi
Edwards, Mr. Robert Ehn, Mr. Tom
Fairweather, Cindy Fake, Prof. James
Ferguson, Erica Rae Fitzpatrick, Mr.
Jonathan Freschly, Angela Gavin, Joe
Gibbons, Dr. John D. Goeschl, Dr. Mark
Greenspan, Catherine Grissom, Ms.
Nancy Harris, Joseph Hoffman, Marc
Holbik, Don Hollingsworth, Ms. Jessica
Homann, Randy Howie, Jonathan Jefts,
Mr. Rodney Johnson, Christie Jones, Mr.
Jonathan Kimmel, Ms. Natalie Koether,
Michael Kraidy, Dr. Bernard Kratky, Mr.
Douglas Lambrecht, Samuel Laucks,
Jessica Long, Robert B. Mackenzie, Gabi
Martinez-Esteve, Henri R. Maurice, Susan
McAdams, James McConnell, Debra
Meszaros, Audrey Mosby, Mr. Juan
Muniz, Michael Nadel, Mr. Charles
Owusu-Fordjour, Rober Pelletier, Anne
Power, Dr. Sandra Reed, Mr. Koby
Reynolds, Laurie Rice, Ms. Kimberley

Robinson, Ms. Grace Romero, Mr.
Anirban Roy, Ms. Laura Shaw, Dr. Keith
Shawe, John Shepherd, Ms. Jennifer Tan,
Ms. Rachel Teoh, Mr. Andrew Thomas,
Ms. Ann Toren, Dr. Leigh E. Towill, Andy
Van Hoogmoed, Ass. Prof. Silke von
Saalfeld, Ms. Shari Walden, Jianyuan
Wang, Dr. Barry Waters, Mr. Philip
Wortman, Mr. Daniel Yeung; Venezuela:
Mr. Pedro Contreras
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In Memoriam

Dr. Cornelius Barrett Shear

CORNELIUS BARRETT SHEAR

Cornelius Barrett Shear, retired research
plant physiologist at the USDA Fruit
Laboratory, Beltsville, Maryland, died at
his home in Beltsville on September 13,
2002 from congestive heart failure. He
was born September 24, 1912, in Vienna,
Virginia, and grew up in Virginia and
Washington, DC, where he graduated
from high school. He attended the
University of Maryland, graduating with a
BS in Botany in 1934 and an MS in plant
physiology in 1936. While still at the
University, he began his USDA career by
working at the Beltsville Agricultural
Research Center in 1933. For many years,
the primary emphasis of his research was
on determining nutritional requirements
of tung trees. This research was carried
our at Beltsville until 1949 when he trans-
ferred first to Gainesville, Florida and then
in 1959 to Bogalusa, Louisiana, where he
headed the tung research program. In
1964, he returned to Beltsville and
worked on apple tree nutrition until his
retirement at the end of 1977.
Connie Shear had a distinguished career
defined by pioneering research on fruit
tree nutrition and quality. His recognition
that the balance of nutrients in a plant
rather than the absolute level of each
played a critical role in the development
of foliar standards when leaf analysis as a
measure of tree nutrition was in its infan-

cy. His research on nutrition of tung trees
led to a series of publications, one of
which, that examined the use of ammoni-
um versus nitrate nitrogen, was honored
with the Joseph Harley Gourley award in
1959. After returning to Beltsville, he
studied the effect of different nutrients on
cork spot, a physiological disorder of the

fruit of ‘York Imperial’ apple. He identified
the key role played by calcium in the inci-
dence of cork spot which led to the real-
ization of the importance of calcium in
producing high quality fruits and vegeta-
bles. Following retirement, he served as
an apple nutrition consultant to the
Agricultural University, Beijing, China.
Connie joined the American Society for
Horticultural Science in 1950, served on
the mineral nutrition committee and was
elected a Fellow in 1980. He was a mem-
ber of a number of scientific societies,
including many years in the International
Society for Horticultural Science and par-
ticipated in several International
Horticultural Congresses. He also served
as a U.S. representative to the
International Plant Nutrition Colloquium
and attended many of the IPNC meetings
around the world.
Connie was an active member of
University Baptist Church, College Park,
MD, for many years. His hobbies included
wood carving and photography.
Connie is survived by his wife Hetty,
whom he married in October, 1935; three
children, Sharon Shear Scott, Stephen
Barrett Shear and Myron Arthur Shear;
and nine grandchildren.

Richard Zimmerman, USA
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CALENDAR OF EVENTSCALENDAR OF EVENTS

Calendar of Events

Make sure to mention your ISHS membership number or join copy of

your ISHS membership card when registering. A reduced ISHS mem-

bers registration fee applies.

YEAR 2003

■ February 3-7, 2003, Chiang Mai, (Thailand): WOCMAP III - World
Congress on Medicinal and Aromatic Plants. Info: Dr Panmuk
Vacharapiyasophon, Congress Secretariat WOCMAP III, Department of
Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200,
Thailand. Phone: (66)53944933, Fax: (66)53944934 or (66)53892259,
email: secretariat@wocmap3.org web: www.wocmap3.org 

■ February 10-13, 2003, Palmerston North (New Zealand): South Pacific
Soilless Culture Conference (SPSCC). Info: Dr. M. Nichols, INR, Massey
University, Private Bag 11-222, Palmerston North, New Zealand. Phone:
(64)63505799 ext. 2614, Fax: (64)63505679, email:
m.nichols@massey.ac.nz web: http://www.spscc.org

■ April 20-25, 2003, Beijing (China): IV International Symposium on
Edible Alliaceae. Info: Convener Prof. Zhu Dewei, Chinese Society for
Horticultural Science, 12 Zhongguancun Nandajie, Beijing 100081,
China. Phone: (86)1068919531, Fax: (86)1062174123, email: ivf-
caas@public3.bta.net.cn or ivfcaas@mail.caas.net.cn web:
http://www.ivfcaas.net.cn

■ May 5-8, 2003, Tudela, Navarra (Spain): V International Congress on
Artichoke. Info: Dr. Javier Sanz Villar, Ed. El Sario. Sadar, s/n, 31006
Pamplona, Spain. Phone: (34)948239200, Fax: (34)948230536, email:
jsanz@itga.com

■ May 20-23, 2003, Chiang Mai (Thailand): II International Symposium
on Litchi, Longan and related Sapindaceae. Info: Dr. Suranant
Subhadrabandhu, Department of Horticulture, Faculty of Agriculture,
Kasetsart University, Bangkok 10900, Thailand. Phone: (66)25790308 or
25614891, Fax: (66)25791951, email: agrsns@ku.ac.th

■ June 2-7, 2003, Athens, (Greece): I International Conference on
Turfgrass Management and Science for Sport Fields. Info: Dr. Panayiotis
Nektarios, Agricultural University of Athens, Department of Floriculture
and Landscape Architecture, 75 Iera Odos, 11855 Athens, Greece.
Phone: (30)2105294554, Fax: (30)2105294553, email: pan@aua.gr
web: http://www.turfgrass-conference.aua.gr 

■ June 30 - July 3, 2003, Lisbon (Portugal): International Symposium on
Grapevine Growing, Commerce and Research. Info: Dr. Hans-Jörg
Böhm, Quinta de Sao Jorge, 7050 Montemor o Novo, Portugal. Phone:
(351)266899260, Fax: (351)266899261, email: plansel@mail.telepac.pt

■ July 6-9, 2003, Wageningen (Netherlands): III International Conference:
An Integrated View on Fruit and Vegetable Quality - Quality in Chains.
Info: Convener L.M.M. Tijskens, PO Box 17, 6700 AA Wageningen, The
Netherlands, Phone: (31)317475303, Fax: (31)317475347, email:
l.m.m.tijskens@ato.dlo.nl web: www.ato.wageningen-ur.nl/quic/

■ July 9-12, 2003, Pisa (Italy): Symposium on Managing Greenhouse
Crops in Saline Environment. Info: Prof. Tognoni or Prof. A. Pardossi,
Dipartimento di Biologia delle Piante Agrarie, Viale delle Piagge n° 23,
56100 Pisa, Italy. Phone: (39)050570420, Fax: (39)050570421 or
(39)050945524, email: ISHS.Pisa2003@agr.unipi.it web:
http://faeta.unipi.it/ortofloricoltura/ISHS_Pisa2003.php

■ July 21-25, 2003, Valencia (Spain): XIX International Symposium on
Virus and Virus-like Diseases of Temperate Fruit Crops and X
International Symposium on Small Fruit Virus Diseases. Info: Dr.
Gerardo Llácer, IVIA, Carretera Moncade a Náquera, Km. 5.5, Apartado
Oficial, 46113 Moncada, Valencia, Spain. Phone: (34)961391000, Fax:
(34)961390240, email: gllacer@ivia.es

■ August 10-14, 2003 Wageningen (Netherlands): QualiFlor2003, 8th
International Symposium on Postharvest Physiology of Ornamentals.
Info: Dr. U. van Meeteren, QualiFlor2003, Horticultural Production
Chains, Wageningen University, Marijkeweg 22, 6709 PG Wageningen,
The Netherlands. Phone: (31)317482403, Fax: (31)317484709, email:
QualiFlor2003@HPC.DPW.Wag-ur.nl web: www.dpw.wageningen-
ur.nl/hpc/qualiflor2003.htm

■ August 25-28, 2003 Potsdam (Germany): International Workshop on
Models for Plant Growth and Control of Product Quality in
Horticultural Production. (ISHS Working Group HE5: Modeling Plant
Growth, Environmental Control and Greenhouse Environment) Info: Dr.
Matthias Fink, Institute of Vegetable & Ornamental Crops Großbeeren
and Erfurt, Theodor Echtermeyer Weg 1, 14979 Großbeeren, Germany.
Phone: (49)3370178355, Fax: (49)3370155391, email: fink@igzev.de
web: http://www.igzev.de/potsdam2003/ 

■ August 25-29, 2003, Freising-Weihenstephan (Germany): EUCARPIA
XXI International Symposium Classical vs. Molecular Breeding of
Ornamentals. Info: Prof. Dr. Gert Forkmann, TU München,
Zierpflanzenbau, Am Hochanger 4, 85350 Freising, Germany. Phone:
(49)8161713416, Fax: (49)8161713886, email: forkmann@lzw.agrar.tu-
muenchen.de

■ August 26-30, 2003, Iguazu Falls, Paraná (Brazil): V International
Symposium on New Floricultural Crops. Info: Dr. Fernando Tombolato,
Ist. Agronomico, Governo do Estado de Sao Paulo, Caixa Postal 28,
13001-970 Campinas SP, Brazil, Phone: (55)1932419091, Fax:
(55)1932439690, email: tombolat@iac.br web:
http://center.barao.iac.br/cec/njb/newflowers.htm

■ September 1-5, 2003, Davis, California (USA): IV International
Symposium on Irrigation of Horticultural Crops. Info: Dr. Richard
Snyder, UC Davis, 1709 Palm Place, Davis, CA 95616, USA. Phone:
(1)5307524628, Fax: (1)5307521552, email: rlsnyder@ucdavis.edu,
web: http://www.cevs.ucdavis.edu/cofred/public/

■ September 2-4, 2003, Cameron Highlands (Malaysia): International
Symposium on Greenhouses, Environmental Controls and In-house
Mechanization for Crop Protection in the Tropics and Sub-tropics. Info:
Dr. Rezuwan Kamaruddin, MARDI (Malasian Agricultural Research and
Development Institute), Serdang, PO Box 12301, GPO 50774 Kuala
Lumpu, Malaysia. Phone: (60)389437072, Fax: (60)389482961, email:
rezuwan@mardi.my, web: http://www.mardi.my

NEW

NEW

NEW
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■ October 14-18, 2003 Nauni (India): VII International Symposium on
Temperate Zone Fruits in the Tropics and Subtropics. Info: Dr. K.K.
Jindall, Y.S. Parmar University of Horticulture and Forestry, Nauni, Solan
(HP) 173230 India. Phone: (91)179252315, Fax: (91)179252030, email:
kkjindal_tzfts@yahoo.com you can also download the first announce-
ment here.

■ October 20-23, 2003, Chaves, (Portugal): III International Chestnut
Symposium. Info: Dr. Carlos Abreu, Universidade de Tras-Os-Montes e
Alto Douro, Apartado 202, 5000-911 Vila Real . Phone
(351)259350508 Fax: (351)259350480, email: cgabreu@utad.pt

■ October 24-27, 2003, Albacete (Spain): I International Symposium on
Saffron Biology and Biotechnology. Info: Prof. Dr. Jose A. Fernandez,
Laboratorio de Biotecnologia, Instituto de Desarrollo Regional, University
of Castilla-La Mancha, Campus Universitario s/n, 02071 Albacete, Spain.
Phone: (34)967599309, Fax: (34)967599233, email:
joseantonio.fperez@uclm.es web: www.uclm.es/cursos/azafran

■ October 27-31, 2003, Kusadasi (Turkey): I International Symposium on
Tomato Diseases. Info: Prof. Dr. Hikmet Saygili, Ege University, Faculty
of Agriculture, Plant Protection Dept., 35100 Bornova, Izmir, Turkey.
Phone: (90)2323880110ext2743 Fax: (90)2323881864, email:
saygili@ziraat.ege.edu.tr web: http://plantdoctor.ifas.ufl.edu/istd.html

■ 2003, Jerusalem (Israel): VI International Symposium on Chemical and
non-Chemical Soil and Substrate Disinfection. Info: Prof. J. Katan,
University of Minnesota, C/O Dept. Of Plant Pathology, Borlaug Hall,
St. Paul, MN 55108-0010, USA. Phone: (972)89481217, Fax:
(972)89466794, email: gamliel@agri.huji.ac.il

■ 2003 Antalya (Turkey): International Symposium on the International
Cut Flower Chain. Info: Dr. Burhan Ozkan, University of Akdeniz,
Faculty of Agriculture, Department of Agricultural Economics, 07059
Antalya, Turkey. email: ozkan@agric.akdeniz.edu.tr 

■ 2003, Davis, California (USA): International Symposium on Vegetable
Quality. Info: Dr. Marita I. Cantwell, Mann Laboratory, Department of
Vegetable Crops, One Shields Avenue, Davis, CA 95616-8746, USA.
Phone: (1)9167527305, Fax: (1)9167524554, email:
micantwell@ucdavis.edu

YEAR 2004

■ February 1-6, 2004, Stellenbosch (South Africa): IX International
Symposium on Pear Growing. Info: Retha Venter, PO Box 5600,
Helderberg, Somerset West, 7135, South Africa. Phone: (27)218554472,
Fax: (27)218552722, email: reventer@netactive.co.za, web:
http://www.pearsymposium.co.za

■ March 23-27, 2004, Orlando, FL (USA): International Symposium on
Protected Cultivation in Mild Winter Climates. Info: Prof. Dr. Daniel J.
Cantliffe, University of Florida, IFAS, Horticultural Sciences Dept., 1251
Fifield Hall, Box 110690, Gainesville, FL 32611-0690, USA. Phone:
(1)3523921928x203, Fax: (1)3523926479, email: djc@mail.ifas.ufl.edu

■ April 3-7, 2004, Melbourne (Australia): International Symposium on
Protea. Info: Dr. Russel T. Dawe, PO Box 6168, Hawthorn West, VIC
3122, Australia. email: innobiz@vicnet.net.au

■ April 19-22, 2004, Niigata (Japan): IX International Symposium on
Flowerbulbs. Info: Prof. Dr. Hiroshi Okubo, Lab. of Horticultural Science,
Faculty of Agriculture, Kyushu University, Fukuoka 812-8581, Japan.
Phone: (81)926422827, Fax: (81)926422827, email:
hokubo@agr.kyushu-u.ac.jp

■ April-May, 2004, (Spain/Portugal): VIII International Symposium on
Vaccinium Culture. Info: Ing. Agr. Sr. Ramon Aguiler and Dr. Luis da
Fonseca, Dep. Horticultura e Floricult., Quinta do Marquês, 2780
Oeiras, Portugal. Phone: (351)214403500, Fax: (351)214411797, email:
llf@mail.telepac.pt

■ May-June 2004, Bonn (Germany): X International Symposium on
Timing of Field Production in Vegetable Crops. Info: Dr. Felix Lippert,

Institut für Obstbau und Gemüsebau, Universität Bonn, Auf dem Hügel
6, 53121 Bonn, Germany. Phone: (49)228735139, Fax: (49)228735764,
email: lippertf@uni-bonn.de 

■ June 6-11, 2004, Verona (Italy): V International Postharvest
Symposium. Info: Prof. Dr. Pietro Tonutti, University of Padova,
Department of Agronomy and Crop Sciences, Agripolis, Via Romea 16,
35020 Legnaro (Padova), Italy. Phone: (39)0498272845, Fax:
(39)0498272850, email: pietro.tonutti@unipd.it or
postharvest2004@unimi.it web: http://www.soihs.it/postharvest2004

■ June 7-10, 2004, Perugia (Italy): International Symposium on Nutrition
and Fertilization - Toward ecologically sound fertilisation strategies in
field vegetable production. Info: Prof. Francesco Tei, Dept.Agroenvir. &
Crop Science, University of Perugia, Borgo XX Giugno 74, 06121
Perugia, Italy. Phone: (39)0755856320, Fax: (39)0755856344, email:
f.tei@unipg.it

■ June 14-19, 2004, Budapest (Hungary): VIII International Symposium
on Integrating Canopy, Rootstock and Environmental Physiology in
Orchard Systems. Info: Prof. Dr. Károly Hrotkó, St. Stephen University,
Buda Campus, Department of Fruit Science, 1518 Budapest, Pf. 53,
Hungary. Phone: (36)13726284, Fax: (36)13726337, email:
hrotko@omega.kee.hu

■ June-July 2004, Reus (Spain): VI International Congress on Hazelnut.
Info: Dr. Joan Tous or Dr. Mercè Rovira, Apartat 415, 43280 Reus
(Tarragona), Spain. Phone: (34)977343252, Fax: (34)977344055, email:
joan.tous@irta.es or merce.rovira@irta.es

■ June 2004, Davis, CA (USA): VII International Symposium on Grapevine
Physiology. Info: Prof. Dr. Larry Williams

■ July 5-8 2004, Campinas-São Paulo (Brazil): III International Symposium
on Medicinal and Aromatic Plants Breeding Research and II Latin
American Symposium on the Production of Medicinal, Aromatic and
Condiments Plants. Info: Prof. Dr. Lin Chau Ming, Dept. Plant
Production, Sector Horticulture, Agronomical Sciences College, São
Paulo State University, Botucatu-SP 18.603-970, Brazil. email:
linming@fca.unesp.br

■ July 5-9, 2004, Bologna (Italy): X International Workshop on Fire
Blight. Info: Prof. Carlo Bazzi, University of Bologna, Via Filoppo Re 8,
40126 Bologna, Italy. Phone: (39)0512091446, Fax: (39)0512091446,
email: cbazzi@agrsci.unibo.it web: www.agrsci.unibo.it/fireblight

■ August-September, 2004, Berlin (Germany): International Symposium
on Horticultural Economics and Management. Info: Prof. Dr. Wolfgang
Bokelmann, Humboldt University, Faculty of Agriculture and
Horticulture, Inst. of Economics and Social Science in Agriculture,
Luisenstrasse 56, 10099 Berlin, Germany. Phone: (49)3020936136, Fax:
(49)3020936236, email: w.bokelmann@agrar.hu-berlin.de

■ September 6-9, 2004, Lofthus (Norway): VIII International Symposium
on Plum and Prune Genetics, Breeding and Technology. Info: Dr. Lars
Sekse, Plante Forsk - Norwegian Crops Research Institute, Ullensvang
Research Centre, 5781 Lofthus, Norway. Phone: (47)53671200, Fax:
(47)53671201, email: lars.sekse@planteforsk.no

■ September 5-10, 2004, Brisbane (Australia): V International Strawberry
Symposium. Info: Dr. Neil Greer, QLD Dept Primary Industries, PO Box
5083, Sunshine Coast Mail Centre, Nambour, QLD 4560, Australia.
Phone: (61)754449605, Fax: (61)754412235, email:
greern@dpi.qld.gov.au

■ September 12-16, 2004, Leuven (Belgium): International Symposium
GREENSYS 2004 - Sustainable Greenhouse Systems: Co-operation of
Engineering and Crop Science . Info: Prof. G.P.A. Bot, Wageningen-UR,
PO Box 43, NL-6700 AA Wageningen, The Netherlands. Phone:
(31)317476442, Fax: (61)317425670, email: info@greensys.nl, web:
http://www.greensys2004.nl

■ September 12-17, 2004, Debrecen (Hungary): V International
Symposium on In Vitro Culture and Horticultural Breeding. Info: Dr.
Miklós Fári, Szent - Gyorgyi A u. 4, PO Box 411, 2101 Godollo,
Hungary. Phone: (36)28330600, Fax: (36)28330482

NEW

NEW

NEW
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■ July 13-15, 2005, Columbus, Ohio (USA): International Symposium on
Greenhouse Systems and Energy Conservation. Info: Prof. T. Short,
Dept. Agric. Engineering, O.A.R.D.C./Ohio State University, Wooster,
OH 44691, USA. Phone: (1)330-263-3855, Fax: (1)330-263-3670,
email: short.2@osu.edu

■ September 2005, Murcia (Spain): XIII International Symposium on
Apricot Breeding and Culture. Info: Dr. Felix Romojaro, CEBAS-CSIC,
Avda De la Fama 1, 30003 Murcia, Spain. email: felix@cebas.csic.es

■ December 2005, Santiago (Chile): IX International Rubus and Ribes
Symposium. Info: Dr. Maria Pilar Banados, Universita Catolica de Chile,
Fac Agron. de Casilla 306-22, Vicuna Mackenna 4860, Santiago, Chile.
Phone: (56)26864305, Fax: (56)25534130. email: pbanados@puc.cl

■ 2005, Talka (Chile): V International Symposium on Mineral Nutrition of
Deciduous Fruit Crops. Info: Dr. Jorge Benjamin Retamales, University
of Talca, Escuela de Agronomía, Casilla 747, Talca, Chile. Phone:
(56)71200214, Fax: (56)71200212, email:
jretamal@pehuenche.secom.utalca.cl

■ 2005, Faro (Portugal): III International Symposium on Figs. Info: Prof.
Dr. José Leitao, UCTA, Campus de Gambelas, 8000 Faro, Portugal.
Phone: (351)289800939, Fax: (351)289818419, email: jleitao@ualg.pt

■ 2005, Santiago (Chile): VI International Symposium on Peach. Info:
Prof. Dr. Rodrigo Infante, Santa Rosa 11.315, Departamento de
Produccion Agricola, Universidad de Chile, Santiago, Chile. Phone:
(56)26785813, Fax: (56)26785626, email: rinfante@uchile.cl

■ 2005, Kearneysville, WV (USA): I International Symposium on
Transgenic Fruit Crops. Info: Dr. Ralph Scorza, USDA-ARS, Appalachian
Fruit Research Station, 45 Wiltshire Rd., Kearneysville, WV 25430, USA.
Fax: (1)3047282340, email: rscorza@afrs.ars.usda.gov

■ 2005, Kuala Lumpur (Malaysia): II International Symposium on Sweet
Potato. Info: MARDI web: http://www.mardi.my 

■ 2005, Cuzco (?) (Peru): International Symposium on Potatoes for
Development. Info: CIP web: http://www.cipotato.org

■ 2005, Rafsanjan (Iran): IV International Symposium on Pistachio and
Almond. Info: Dr. A. Javanshah, Iran Pistachio Research Institute, PO
Box 77175/435 Rafsanjan, Iran. email: javanshah_a@yahoo.com

■ 2005, Cancun (Mexico): II International Symposium on Acclimatization
and Establishment of Micropropagated Plants. Info: Dr. Jorge
Santamaria

■ 2005, (Australia): III International Symposium on Cucurbits. Info: Dr.
Gordon Rogers, Horticultural Research and Development, PO Box 552
Sutherland NSW 2232, Australia. Phone: (61)295270826, Fax:
(61)295443782, email: gordon@ahr.com.au

■ 2005, Florida (USA): International Symposium on Biotechnology of
Tropical and Subtropical Species. Info: Dr. R. Litz

■ 2005, (USA): IX Controlled Atmosphere Conference. Info: Dr. Beaudry,
Michigan State University, Department of Horticulture, A22 Plant& Soil
Sci. Building, East Lansing, MI 48824-1325, USA.

YEAR 2006

■ August 2006, Udine (Italy): IX International Conference on Grape
Genetics and Breeding. Info: Prof. Dr. Enrico Peterlunger and Prof.
Raphael Testolin, Universita di Udine, Dip.Prod.Veg.e Tecnol.Agrarie, Via
delle Scienze 208, 33100 Udine, Italy. Phone: (39)0432558601, Fax:
(39)0432558603, email: enrico.peterlunger@dpvta.uniud.it or
testolin@hydrus.cc.uniud.it

■ August 13-19, 2006, Seoul (Korea): XXVII International Horticultural
Congress

■ September, 2004, (Turkey): V International Symposium on Olive
Growing. Info: Dr. Mucahit Taha Ozkaya, University of Ankara, Faculty
of Agriculture, Department of Horticulture, 06100 Ankara, Turkey.
Phone: (90)5355264860, Fax: (90)3123179119, email:
ozkaya@agri.ankara.edu.tr

■ September, 2004, Fortaleza (Brazil): III International Symposium on
Tropical and Subtropical Fruit. Info: Dr. Osvaldo K. Yamanishi,
University of Brasilia Faculty of Agriculture and Veterinary, Fruit
SEction,Caixa Postal 04508 - Asa Norte, 70910-970 Brasilia, DF Brazil.
Phone: (55)613072997, Fax: (55)613073247, email: kiyoshi@unb.br

■ September/October, 2004, Almeria (Spain): International Workshop on
Greenhouse Ventilation, Cooling and Control. Info: Dr. J. Pérez Parra,
Estacion Experimental Las Palmerillas de Cajamar. email:
palmerillas@cajamar.es

■ October 24-28, 2004, Daejon (Korea): IV ISHS Symposium on Brassica
and XIV Crucifer Genetics Workshop. Info: Prof. Dr. Yong Pyo Lim,
Dept. of Horticulture, Chungnam National University, Kung-Dong 220,
Yusong-Gu, Taejon 305-764, South Korea. Phone: (82)428215739, Fax:
(82)428231382, email: yplim@cnu.ac.kr

■ November 7-14, 2004, Sorrento, Naples (Italy): V International Walnut
Symposium. Info: Dr. Damiano Avanzato, MiPAF, Istituto Sperimentale
per la Frutticoltura di Roma, Via di Fioranello 52, 00134 Roma, Italy.
Phone: (39)0679348186, Fax: (39)0679340158 , email:
davanzato@mclink.it or Dr. Maria-Emilia Malvolti, CNR, Istituto per la
Biologia Agroambientale e Forestale, Viale Marconi, 2  05010 Porano
(Terni), Italy. Phone: (39)0763374688, fax: (39)0763374330, email:
mimi@ias.tr.cnr.it 

■ November 2004, Melbourne (Australia): IX International Symposium on
Processing Tomatoes

■ 2004, Palmerston North (New Zealand): Root and Tuber Crop
Symposium. Info: Dr. M. Nichols, INR, Massey University, Private Bag
11-222, Palmerston North, New Zealand. Phone: (64)63505799 ext.
2614, Fax: (64)63505679, email: m.nichols@massey.ac.nz

■ 2004, Taastrup (Denmark): VII International Symposium on Modelling
in Fruit Research and Orchard Management. Info: Dr. Peter Braun,
Royal Vet.& Agric. Univ., Inst. Agric, Sect. Hort. KVL-T, Agrovej 10,
2630 Taastrup, Denmark. Phone: (45)35283534, Fax: (45)35283478,
email: pbr@kvl.dk

■ 2004, Bursa (Turkey): III Balkan Symposium on Vegetables and
Potatoes. Info: Dr. H. Özkan Sivritepe, Uludag Üniversity, Department
of Horticulture, 16059 Bursa, Turkey. Phone: (90)2244428970, Fax:
(90)2244429098, email: ozkan@uludag.edu.tr

■ 2004, (Brazil): IV International Congress on Cactus Pear and Cochenille 

YEAR 2005

■ June 16-19, 2005, Horst/Venlo (Netherlands): XI International
Asparagus Symposium. Info: Ir. Pierre Lavrijsen, Asparagus bv, PO Box
6219, 5960 AE Horst, Netherlands. Phone: (31)773979900, Fax:
(31)773979909, email: plavrijsen@asparagus.nl or info@ias2005.com,
web: www.ias2005.com

■ June 26-30, 2005, Saltillo Coahuila (Mexico): X International
Symposium on Plant Bioregulators in Fruit Production. Info: Dr.
Homero Ramirez Rodrigues, Salazar 1081, Zona Centro, Saltillo Coahuila
25000, Mexico. Phone: (52)84174167, email: homeror@infosel.net.mx

■ June 2005, Bursa (Turkey): V International Cherry Symposium. Info:
Prof. Dr. Atilla Eris, Uludag Universitesi, Ziraat Fakültesi, Bahce Bitkileri
Bolumu Baskani, 16059 Bursa, Turkey. Phone: (90)2244428001, Fax:
(90)2244428120, email: atillaer@uludag.edu.tr or Co-convener Dr.
Masum Burak, Ataturk Central Horticultural Research Institute, 77102
Yalova, Turkey. Phone: (90)2268142520, Fax: (90)2268141146, email:
masum_burak@yalova.tagem.gov.tr

NEW
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Acta      Acta Title Acta
Number Price (EUR)

596 VIII International Symposium on Pear 154

595 International Symposium on Apple Scab 52

594 International Symposium on Foliar Nutrition of Perennial Fruit
Plants 124

593 IV International Symposium on Models for Plant Growth and
Control in Greenhouses: Modeling for the 21st Century
- Agronomic and Greenhouse Crop Models 60

592 V International Sympsoium on Peach 130

591 III International Symposium on Pistachios and Almonds 107

590 IX International Workshop on Fire Blight 95

589 X International Asparagus Symposium 79

588 II International Symposium on Cucurbits 77

587 International Symposium on Asian Pears commemorating the
100th anniversary of Nijisseiki Pear 122

586 IV International Symposium on Olive Growing 160

585 VIII International Rubus and Ribes Symposium 125

584 VI International Symposium on Computer Modelling in Fruit
Research and Orchard Management 62

583 I International Conference on Sweetpotato. Food and Health
for the Future 59

582 International Symposium on Mediterranean Horticulture:
Issues and Prospects 55

581 IV International Congress on Cactus Pear and Cochineal 73

580 IV International ISHS Symposium on Artificial Lighting 63

579 II Balkan Symposium on Vegetables and Potatoes 120

578 International Symposium on Design and Environmental
Control of Tropical and Subtropical Greenhouses 80

577 VII International Symposium on Plum and Prune Genetics,
Breeding and Pomology 80

576 International Conference on Medicinal and Aromatic Plants.
Possibilities and Limitations of Medicinal and Aromatic Plant
Production in the 21st Century 76

575 International Symposium on Tropical and Subtropical Fruits 150

ACTA HORTICULTURAEACTA HORTICULTURAE

List of Acta Horticulturae numbers available

Below is the list of currently available numbers of Acta

Horticulturae (print format). Should the title you are look-

ing for no longer be available in print format we also

offer a tailor made CD-rom solution called ActaHort CD-

rom. For more details on this service, or to download our

Acta Horticulturae order form, please check out the ‘pub-

lications’ page at www.ishs.org or go directly to

www.ishs.org/acta

574 VII International Symposium on Vaccinium Culture 82

573 International Symposium on Techniques to Control Salination
for Horticultural Productivity 92

572 XX International Eucarpia Symposium Section Ornamentals -
Strategies for New Ornamentals II 55

571 Workshop Towards Ecologically Sound Fertilisation in Field
Vegetable Production 61

570 VIII International Symposium on Flowerbulbs 87

569 I Latin-American Symposium on the Production of Medicinal,
Aromatic and Condiments Plants 72

568 X International Symposium on Virus Diseases of Ornamental
Plants 62

567 IV International Strawberry Symposium 142

566 International Symposium on Applications of Modelling as an
Innovative Technology in the Agri-Food-Chain - Model-IT 93

565 VI International Symposium on Temperate Fruit Growing in
the Tropics and Subtropics 46

564 IV International Symposium on Mineral Nutrition of Deciduous
Fruit Crops 82

563 International Conference on Environmental Problems
Associated with Nitrogen Fertilisation of Field Grown
Vegetable Crops 59

562 III International Symposium on Sensors in Horticulture 77

561 VIII International Pollination Symposium - Pollination:
Integrator of Crops and Native Plant Systems 69

560 IV International Symposium on In Vitro Culture and
Horticultural Breeding 96

559 V International Symposium on Protected Cultivation in Mild
Winter Climates: Current Trends for Suistainable Technologies 123

558 I International Symposium on Litchi and Longan 79

557 VI International Symposium on Orchard and Plantation
Systems 84

556 V International Congress on Hazelnut 96

555 II International Symposium on Edible Alliaceae 62

554 World Congress on Soilless Culture: Agriculture in the Coming
Millenium 68

553 IV International Conference on Postharvest Science 123

552 XX International EUCARPIA Symposium, Section Ornamentals,
Strategies for New Ornamentals 53

551 IX International Symposium on Small Fruit Virus Diseases 43

550 XVIII International Symposium on Virus and Virus-like Diseases
of Temperate Fruit Crops - Top Fruit Diseases 86

549 International Symposium on Composting of Organic Matter 47

548 International Symposium on Growing Media and Hydroponics108

547 III International Symposium on Rose Research and Cultivation 75

546 International Symposium on Molecular Markers for
Characterizing Genotypes and Identifying Cultivars in
Horticulture 105
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545 V International Protea Research Symposium 62

544 IV International Walnut Symposium 100

542 VII International Symposium on the Processing Tomato 73

540 I International Conference on Banana and Plantain for Africa 96

539 III International Symposium on Brassicas and XII Crucifer
Genetics Workshop 45

538 Eucarpia symposium on Fruit Breeding and Genetics 123

536 XIV International Symposium on Horticultural Economics 111

535 I International Citrus Biotechnology Symposium 56

534 International Conference and British-Israeli Workshop on
Greenhouse Techniques towards the 3rd Millennium 69

533 VIII International Symposium on Timing Field Production in
Vegetable Crops 97

532 V International Symposium on Chemical and Non-Chemical
Soil and Substrate Disinfectation 54

531 II ISHS Conference on Fruit Production in the Tropics and
Subtropics 59

530 International Symposium on Methods and Markers for
Quality Assurance in Micropropagation 82

529 III International Pineapple Symposium 67

528 VII International Symposium on Grapevine Genetics and
Breeding 124

527 International Symposium on Growth and Development of
Fruit Crops 49

526 V International Symposium on Grapevine Physiology 84

525 International Conference on Integrated Fruit Production 87

524 XXV International Horticultural Congress, Part 14: Horticultural
Economics at Micro and Macro Level, International Trade and
Marketing, International Cooperative Programs, Relations
between Research, Development, Extension and Education 59

523 XXV International Horticultural Congress, Part 13: New and
Specialized Crops and Products, Botanic Gardens and Human-
Horticulture Relationship 53

522 XXV International Horticultural Congress, Part 12: Application
of Biotechnology and Molecular Biology and Breeding -
General Breeding, Breeding and Evaluation of Temperate Zone
Fruits for the Tropics and the Subtropics. 55

521 XXV International Horticultural Congress, Part 11: Application
of Biotechnology and Molecular Biology and Breeding - Gene
Expression and Molecular Breeding, Genome Analysis. 60

520 XXV International Horticultural Congress, Part 10: Application
of Biotechnology and Molecular Biology and Breeding -
In Vitro Culture. 61

519 XXV International Horticultural Congress, Part 9: Computers
and Automation, Electronic Information in Horticulture 58

518 XXV International Horticultural Congress, Part 8: Quality of
Horticultural Products, Storage and Processing, New Outlooks
on Postharvest Biology and Technology, Underutilized Fruits
of the Tropics 55

517 XXV International Horticultural Congress, Part 7: Quality of
Horticultural Products, Starting Material, Auxiliary Products,
Quality Control 85

516 XXV International Horticultural Congress, Part 6: Culture
Techniques with Special Emphasis on Environmental
Implications Physiological Processes in Plants 47

515 XXV International Horticultural Congress, Part 5: Culture
Techniques with Special Emphasis on Environmental
Implications Chemical, Physical and Biological Means of
Regulating Crop Growth in Ornamentals and Other Crops 61

514 XXV International Horticultural Congress, Part 4: Culture
Techniques with Special Emphasis on Environmental
Implications 63

513 XXV International Horticultural Congress, Part 3: Culture
Techniques with Special Emphasis on Environmental
Implications, Disease, Pest Control and Integrated Pest
Strategies 89

512 XXV International Horticultural Congress, Part 2: Mineral
Nutrition and Grape and Wine Quality 49

511 XXV International Horticultural Congress, Part 1: Culture
Techniques with Special Emphasis on Environmental
Implications - Nutrient Management 60

510 VII Eucarpia Meeting on Cucurbit Genetics and Breeding 87

509 VI International Symposium on Mango 135

508 XIX International Symposium on Improvement of Ornamental
Plants 66

507 III International Workshop on Models for Plant Growth and
Control of the Shoot and Root Environments in Greenhouses 63

506 International Workshop on Ecological Aspects of Vegetable
Fertilization in Integrated Crop Production 47

505 VII International Symposium on Rubus and Ribes 76

504 VI Symposium on Stand Establishment and ISHS Seed
Symposium 53

503 II WOCMAP Congress Medicinal and Aromatic Plants, Part 4:
Industrial Processing, Standards & Regulations, Control,
Supply & Marketing and Economics 50

502 II WOCMAP Congress Medicinal and Aromatic Plants,
Part 3: Agricultural Production, Post Harvest Techniques,
Biotechnology 74

501 II WOCMAP Congress Medicinal and Aromatic Plants, Part 2:
Pharmacognosy, Pharmacology, Phytomedicine, Toxicology 66

500 II WOCMAP Congress Medicinal and Aromatic Plants, Part 1:
Biological Resources, Sustainable Use, Conservation and
Ethnobotany 50

499 V International Symposium on Computer Modelling in Fruit
Research and Orchard Management 60

498 IV International Symposium on Kiwifruit 69

497 I International Symposium on Cherimoya / 1er Simposio
Internacional Sobre Chirimoya (English + Español) 71

495 WCHR - World Conference on Horticultural Research 103

494 II International Symposium on Chestnut 88

493 I ISHS Workshop on Water Relations of Grapevines 63

491 International Symposium Greenhouse Management for
Better Yield & Quality in Mild Winter Climates 84

490 I International Symposium on Banana in the Subtropics 97

489 VIII International Workshop on Fire Blight 109

488 XI International Symposium on Apricot Culture 126

486 II International Symposium on Ornamental Palms & other
Monocots from the tropics 67

483 International Symposium on Vegetable Quality of Fresh and
Fermented Vegetables 78

473 International Symposium Importance of Varieties and Clones
in Quality Wine 46

472 XVII International Symposium Virus&Virus-Like Diseases
Temperate Fruit Crops 128

460 International Symposium on Biotechnology of Tropical and
Subtropical Species Part 1 30

457 Symposium on Plant Biotechnology as a tool for the
Exploitation of Mountain Lands 75

434 Strategies for Market Oriented Greenhouse Production 73

431 Tospoviruses and Thrips of Floral & Vegetable Crops 90

418 III International Symposium on Artificial Lighting in
Horticulture 52
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