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An Exercise in Strategic Planning

NEWS FROM THE BOARD

Norman Looney, ISHS President

The International Society for Horticultural
Science is first and foremost a professional
society that informs and connects its members.
It is led by elected officers who volunteer their
time but it is managed as a business with
employees, income, expenses, and a broad
array of products and services. It must manage
risk if it is to remain strong and explore new
opportunities if it is to remain relevant.

The Board that was elected at Toronto took the
time in late 2002 to reach consensus on some
fundamental assumptions about how the
Society should be managed in each major acti-
vity area. It then set some specific goals that
would help it judge how well it was managing
within each of these realms. At Coolum,
Australia in 2004 and again at Seoul in 2006,
the Board based its report to the Society’s
Council on the progress that had been made
relative to these goals.

THE SUMMERLAND RETREAT

Consistent with this leadership approach, the
Board decided in early 2006 to have a meeting
totally dedicated to forward planning. It was
agreed that much had changed over the 3+
years of the Board’s term and that it was appro-
priate to use its collective experience in develo-
ping a new Strategic Plan for Council and the
next Board to consider. Each Director prepared
a position paper about new directions worthy
of consideration and this 3-day meeting, invol-
ving a professional facilitator, took place at
Summerland, Canada in early May of this year.

The tangible outcome of this effort was a 16-
page report entitled “Summary of Decisions
and Recommendations” that sets down a
Strategic Plan for the Society. This report was
presented to the Council and Executive
Committee at Seoul and very solidly endorsed.

UPDATING OUR MISSION
STATEMENT

The Mission/Mandate Statement for ISHS was
revised in an effort to provide the Society and
the incoming Board with a suggested overall
direction:

The Mission of ISHS is to advance research and
education in all of the fields of knowledge that,
used in concert, contribute to successful horti-
culture.

The Society:

� advocates internationally for horticultural
science as a learned profession

� facilitates global networking and knowledge
transfer through international symposia and
congresses

� publishes, distributes and archives knowledge
of importance to horticultural science and
industry

� cooperates with other organizations to sup-
port capacity building in horticultural
research and education

AN OVERVIEW OF THE PLAN

The report identifies eight activity areas worthy
of special consideration, justifies why they are
important, and makes 25 recommendations for
action. An estimate of the incremental costs
associated with addressing each recommenda-
tion was appended to the report. It was made
clear to Council that not all recommendations
are presently affordable and that the new Board
must decide which recommendations should be
given highest priority.

1. Building Relationships with Other
Societies. The art and science of horticulture is
served by many regional, national and interna-
tional societies dealing with particular crops or
disciplines. As the premier international society
devoted to championing and advancing the
whole of horticultural science, ISHS must
embrace these societies. Their members can
benefit from our meetings, publications and
other services. ISHS may gain new members
from these activities and their input will enrich
its scientific programs. The Acta Horticulturae
database should contain information relevant
to all aspects of horticultural science. The
recommendation calls for strengthening these
links and recommends that emphasis be given
to strengthening ties with the International
Plant Propagators’ Society, International Society
for Mushroom Science, International Society for
Tropical Root Crops, and the International
Society of Arboriculture.

2. Strengthening ISHS in Specific Geo-
graphic Regions. ISHS has members in more
than 140 countries but has relatively few mem-
bers and sponsors few symposia in South
America, Africa, Eastern Europe and large por-
tions of Asia. Reasons differ according to region.

The recommendations for addressing this
weakness call for focussing immediately on
South America and Africa and suggest an action
plan for achieving significant gains in Individual
and Country-State Members and in the number
of symposia held on these continents.

3. Engaging the Private Sector. An increasing
proportion of our professional colleagues works
in private industry yet relatively few choose to
become ISHS members. The recommendations
suggest that the Society seeks to understand
this situation and takes steps to become more
attractive to individuals employed in the private
sector. They also suggest a new kind of
relationship called Corporate Associates where
companies can purchase a tailor-made package
of ISHS products and services.

4. Strengthening Sections and Commis-
sions. It is our Sections, Commissions and asso-
ciated Working Groups that generate the inter-
national symposia and the resulting volumes of
Acta Horticulturae that comprise the core busi-
ness of the Society. It is essential that the
Executive Committee meets annually to plan
and manage this business. Furthermore, the
Society is well served when these leaders repre-
sent the Society at the international symposia
arising from their efforts - new members are
recruited, future leaders are identified, and
better decisions arise from Working Group
meetings.

The Board recognized that Section and
Commission chairs can not be expected to per-
sonally subsidize this travel which is rapidly
increasing in cost. The recommendations call
for increasing the amount of support provided
by the Society. However, they also call for esta-
blishing clear expectations with respect to pro-
ductivity of each Section and Commission.

5. Developing New Publications and Web
Resources. Excellent progress has been made
in improving both the appearance and content
of Chronica Horticulturae and Acta
Horticulturae. The result is that visits to
www.actahort.org number in the thousands
every day and Chronica has become a ‘must
read’ magazine within our profession. The chal-
lenge for the future is to sustain the high quali-
ty of these publications while developing a
range of new products like Scripta Horticulturae
and www.pubhort.org. There are also strong
arguments for having a peer-reviewed ISHS
journal that would be available to our members
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in electronic and/or print format. Both the con-
cept and cost of launching an ISHS Journal
were discussed at great length at Summerland.
The resulting recommendation calls for further
study and reaching a ‘go or no-go’ decision by
2008.

6. Managing Society Finances. Careful finan-
cial management over the past 12 years has
brought ISHS to a position where its secure
reserves are equal to the present cost of run-
ning the Society for one year. The strategic plan
calls for maintaining this level of reserves but
suggests an important proviso. It is recommen-
ded that as much as 25% of the Society
reserves be considered ‘operational capital’ that
is available for new initiatives - so long as these
initiatives generate self-sustaining income or
other initiatives can be identified that would
renew the operational reserve.

7. Continuing the ISHS Outreach Initiatives.
A major new initiative launched by the out-
going Board was to connect ISHS to key inter-
national development agencies and institutes
like The World Vegetable Center (AVRDC), The
International Potato Center (CIP), the Inter-
national Plant Genetic Resources Institute
(IPGRI), the Global Forum for Agricultural
Research (GFAR), the Food and Agriculture
Agency of the United Nations (FAO) and the EU
Technical Center for Agricultural and Rural
Cooperation (CTA). Among many other
achievements, this led to ISHS playing a pivotal
role in the launch of the Global Horticulture
Initiative (GHI; see www.globalhort.org).

The new strategic plan calls for further develop-
ment of these relationships with the aim of

firmly establishing ISHS as the preferred partner
for informing and connecting the fragmented
horticultural research for development commu-
nities in Africa, Asia and Latin America. Through
representation on the Executive Committee of
the GHI, ISHS can play an even more proactive
role in supporting horticultural research, educa-
tion and training in those countries requiring it
most. Recognition by the Board of the benefits
of a strong outreach agenda was demonstrated
by the fact that 10 of the 25 recommendations
addressed this activity area.

8. Advocating for Horticultural Science.
Despite the fact that demand for virtually every
product and service of horticulture industry is
expanding steadily and that the horticulture
sector is universally recognized as being a major
employer, fewer and fewer universities are sup-
porting horticultural science with stand-alone
academic departments. Especially in Western
Europe and North America there is reason for
serious concern about the future of horticultu-
ral science within academia.

As was the case for the outreach realm, impor-
tant professional advocacy initiatives were
launched by the outgoing Board and there was
strong support for seeing that they continue.
The Board recognized that there is a profound
lack of awareness about horticultural science by
citizens living in urban centers and that the poli-
tical influence of the rural sector is rapidly decli-
ning. Thus, the recommendations call for
reaching out to the millions of people visiting
the international horticultural expositions
sanctioned by the International Association of
Horticultural Producers (AIPH) and building rela-

tionships with societies like the Royal
Horticultural Society that reach hundreds of
thousands of serious gardeners living in towns
and cities.

MOVING FORWARD

As reported elsewhere in this issue, Council at
Seoul returned all of the Board members that
stood for re-election and elected Dr. Jung-
Myung Lee to the position vacated by Dr.
Uygun Aksoy. Thus, it is largely the Board that
drafted this Strategic Plan that will have the
responsibility for addressing the recommenda-
tions so enthusiastically embraced by Council.

While it is expected that the first full Board
meeting will not take place until early 2007,
many of these recommendations are already
being addressed. Dr. Jules Janick is actively
exploring options for a Society journal. Dr. Ian
Warrington will travel to Thailand for the ope-
ning of Royal Flora where ISHS will have a
booth promoting the Society and the profession
of horticultural science. Dr. Rob Bogers will
represent ISHS at the annual meeting of a key
CTA Advisory Committee. Dr. Jung-Myung Lee
is actively exploring membership options, espe-
cially in Asia. The President will meet with
leaders of the Royal Horticultural Society and
will represent ISHS on the Executive Committee
of the Global Horticulture Initiative when that
body meets in New Delhi in November.

The Board will continue to keep the general
membership informed via this “News from the
Board” page in Chronica.

The new Board members with their respective
responsibilities for the next four years are:

� Dr. Norman E. Looney (Canada); President
and Chairman of the Board

� Prof. Ian J. Warrington (New Zealand); Vice-
President and Vice-Chairman of the Board,
Director of Scientific Activities of the ISHS

� Dr. Robert J. Bogers (The Netherlands);
Treasurer, Director of Financial Affairs

� Prof. Jules Janick (USA); Director of
Publications

� Prof. Jung-Myung Lee (Korea); Secretary of
the Board, Director of Administration and
Secretariat

� Prof. António A. Monteiro (Portugal);
President of the XXVIIIth International
Horticultural Congress

The New Board of the ISHS
On August 15, 2006, at the meeting of the General Assembly, the ISHS members present
confirmed and inaugurated the new Board of the ISHS. As laid down in the Statutes and
in the Rules of Procedure of the Society, the Board is composed of five elected persons
and two ex-officio members.

� Jozef Van Assche, Executive Director

DR. NORMAN E. LOONEY,
PRESIDENT AND CHAIRMAN
OF THE BOARD

Dr. Looney is Principal Scientist Emeritus at
Canada’s Pacific Agri-Food Research Centre
(PARC) at Summerland, British Columbia. His
32-year research career at PARC included 16
years as leader of the Pomology and Viticulture
Section. This team achieved wide recognition
for its success in apple and cherry breeding,
fruit tree and grapevine canopy management,
cold hardiness research, orchard floor vegeta-
tion management, postharvest physiology and
technology, and the use of plant bioregulators
in fruit production. Dr. Looney’s personal

Norman E. Looney
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research led to new technologies for regulating
crop load, fruit ripening, and improving fruit
quality of apples and cherries. He also contribu-
ted to our understanding of the effects of gib-
berellins on flowering, the endogenous plant
growth substances associated with the colum-
nar growth habit in apple, and the effects of
several plant bioregulators on endogenous
ethylene production. He has authored more
than 75 scientific journal papers and as many
technical publications including numerous book
chapters, conference proceedings, and two
CABI books: “Cherries: Crop Physiology,
Production and Uses” and “Temperate and
Subtropical Fruit Production”.

Dr. Looney has an extensive international net-
work of science colleagues. He hosted many
visiting scientists and spent sabbatical years in
Australia (CSIRO, Sydney), England (East
Malling Research Station) and New Zealand
(Lincoln University). Dr. Looney is a Life Member
of the Canadian Society for Horticultural
Science, and a Fellow of both ISHS and ASHS.
He was recently awarded the Veitch Memorial
Medal of the Royal Horticultural Society (UK).

As a founding member of the ISHS Fruit Section
Working Group on Plant Bioregulators in Fruit
Production, Dr. Looney has attended nine of its
10 international symposia. He served as WG
Chair (1986-1994) and organized the 1988
symposium held in Canada. A member of ISHS
Council from 1992 to 1998, Looney joined the
Executive Committee as Chair of the Fruit
Section in 1994, a position that he held till
2000.

Dr. Looney participated in his first International
Horticultural Congress in 1986 (Davis, USA) and
has since nurtured a strong interest in the IHC.
At Florence (1990) he began the process of buil-
ding support for a Canadian bid to host
IHC2002, a bid that ultimately succeeded at the
Kyoto Congress (1994). As President of
IHC2002, Dr. Looney joined the ISHS Board in
1998 and consulted regularly with the Executive
Committee. His aim was to ensure that the inte-
rests of all ISHS Sections and Commissions were
reflected in the scientific program and that a
number of focused and carefully edited Acta
would arise from that Congress. This innova-
tion, combined with his vision of horticultural
science as a profession contributed to his being
elected ISHS President in 2002.

During the past four years Looney chaired an
ISHS Board that saw the Society grow and per-
form strongly on all fronts. He contributed to
establishing relationships between ISHS and
scores of other organizations and agencies with
links to horticultural science and industry in
both rich and poor countries. This resulted in
ISHS having a clearer vision of what can be
achieved by way of an ‘outreach’ program and
its gaining a seat on the Executive Committee
of the Global Horticulture Initiative.

At home, Dr. Looney maintains his links to
PARC, produces peaches and plums at his home

orchard overlooking Okanagan Lake, and sings
with Musaic, a local mixed choir. His wife, Dr.
Norah Keating, is Professor of Human Ecology
at the University of Alberta. He has three chil-
dren and six grandchildren.

PROF. IAN J. WARRINGTON,
VICE-PRESIDENT

Prof. Warrington has been an active horticultu-
ral research scientist for the past 37 years. His
specialty is environmental physiology and he is
well known internationally for his research on
apples, kiwifruit and ornamental plants. He cur-
rently holds the position of Deputy Vice-
Chancellor at Massey University in Palmerston
North and is also Professor of Horticultural
Science.

and has actively encouraged international
members to become more involved in the acti-
vities of that Society.

He is the author of over 130 scientific journal
papers and of many other technical reports,
conference papers and popular articles. He has
co-edited the texts “Kiwifruit: Science and
Management” and “Apples: Botany, Pro-
duction and Uses”.

An active member of ISHS for over 32 years, Ian
has regularly attended and contributed to
Council meetings as a country representative
since the Congress in Florence in 1990. He has
been involved in organizing or co-organising
ISHS symposia and Congress sessions since the
Congress in Sydney in 1978. He has been Vice-
Chairman of the Fruit Section and arranged the
hosting of the Board/Council/Executive Com-
mittee meeting in New Zealand in 1996. He was
actively involved in the revision of the Society’s
Statutes and Rules and their subsequent modifi-
cation at the Montpellier discussions. He has
been the Vice-President since 2002.

Professor Warrington is strongly supportive of
retaining and strengthening the key features
that make ISHS a success including ISHS spon-
sored symposia and the Acta Horticulturae
series, the new look Chronica and the
Congress. He is very committed to exploring
ways in which ISHS can promote the status of
Horticultural Science as a career choice that will
encourage young people to become involved as
professionals in the industry. This includes
exploring options for ISHS to further advocate
the importance of horticulture to people’s diets,
the quality of their lives and the viability of rural
communities.

DR. ROBERT J. BOGERS,
TREASURER AND DIRECTOR
OF FINANCE AND PLANNING

Ian J. Warrington

From 1995 to 2002 he was Chief Executive of
The Horticulture and Food Research Institute of
New Zealand (HortResearch), an organisation
that has made major contributions to the high-
ly successful horticultural industries of that
country. In this position he acted as the inter-
face between government, research & exten-
sion and growers, in a wide range of matters
relating to horticultural innovation and deve-
lopment.

Professor Warrington has been widely recog-
nized for his achievements including being
made an Honorary Fellow of the New Zealand
Society for Horticultural Science and a Fellow of
the American Society for Horticultural Science.
He is also a Fellow of the Royal Society of New
Zealand. Recently, Prof. Warrington received
the Jubilee Award of the New Zealand Institute
of Agricultural and Horticultural Science.
Professor Warrington has served on the Board
of the ASHS as the International Vice-President

Robert J. Bogers
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Dr. Bogers has degrees in chemistry (BSc) and in
biochemistry and plant physiology (MSc), and a
Doctor’s degree in mathematics and sciences
from the University of Leiden (The Netherlands).
He is also trained in financial management,
knowledge management and organisation
management.

From 1970 to 1981 he was a staff member of
the Department of Plant Morphogenesis / Plant
Molecular Biology at the University of Leiden,
engaged in research, teaching and manage-
ment duties. From 1981 to 1983 he worked in
the Unit for International Cooperation in the
Department of Science Policy of the Dutch
Ministry of Education and Science.

From 1983 to 1993 Dr. Bogers was director of
the Bulb Research Centre (Lisse), and from 1993
till the end of 1998 director of the Research
Stations for Floriculture and Glasshouse
Vegetables (Aalsmeer, Naaldwijk, Horst,
Klazienaveen and Rijnsburg). During the years
1999-2000 he was director of RIKILT - Institute
for Food Safety Research in Wageningen, and
from 2001 till the end of 2005 director of
Frontis - Wageningen International Nucleus for
Strategic Expertise. After his retirement he con-
tinued as editor-in-chief of the Wageningen UR
Frontis Series of scientific books, published by
Kluwer/Springer.

Dr. Bogers was a member of numerous commit-
tees in academia, government and industry,
among which (from 1986 to 2006) the
Netherlands Council for Plant Breeders Rights.
He is a founding member and current President
of the Benelux Society for Horticultural
Sciences, and President of the Netherlands
Society for Plant Biotechnology and Tissue
Culture. He is also a Board member of Rubicon
International, a recently established foundation
that aims at working with local people and
organisations on rural development, biodiversity
conservation and strengthening of civil society,
in particular in Eastern Europe, Turkey and
Central Asia. 

Dr. Bogers started his activities in ISHS as
Chairman of the Working Group on
Flowerbulbs (1885-1996); he was Convener and
Proceedings Editor of the IVth International
Symposium on Flowerbulbs, Noordwijkerhout
1985. He served as Chairman of the Section
Ornamental Plants from 1994 to 2002 and was
Chairman of the Scientific Programme
Committee of the XXVth International
Horticultural Congress, Brussels 1998. From
2002 he has been a Council member and Board
member (Treasurer), and Chairman of the ISHS
Awards Committee.

PROF. JULES JANICK,
DIRECTOR OF PUBLICATIONS

Prof. Janick (BS, Cornell University 1951; MS
1952 and PhD 1954, Purdue University) is the
James Troop Distinguished Professor of
Horticulture and Director of the Center for New

Crops and Plant Products at Purdue University,
West Lafayette, Indiana, USA. Professor Janick’s
entire career has been associated with Purdue
including two years at the Rural University of
Minas Gerais, Brazil, and visiting professorships
during sabbatical leave at the University of
Hawaii; University College, London; and the
University of Pisa. He has been awarded hono-
rary degrees from the University of Bologna
(1990) and the Technical University of Lisbon
(1994) and is a corresponding member of the
Italian National Academy of Agriculture (2004).

Professor Janick’s career in horticulture has
emphasized research, teaching, and editing.
Research programs have involved plant gene-
tics, fruit breeding, and tissue culture. As an
educator he has taught coursed in genetics,
plant breeding, horticulture, plant propagation,
tropical horticulture, and the history of horticul-
ture.

Professor Janick is very involved in communica-
tions including written and webbased informa-
tion. He has written, edited, or produced over
100 volumes including textbooks, monographs,
and journals, as well as over 350 paper and arti-
cles. Janick is the founder and editor of
Horticultural Reviews and Plant Breeding
Reviews, two prominent annual review journals.
The website NewCROP receives over 16 million
hits per year. He has been closely associated
with the ASHS throughout his career; serving as
Journal editor (1970-1983) and President
(1986-1987). He is a Fellow of ASHS.

Professor Janick has been a member of the
International Society for Horticultural Science
since 1963 and was a member of Council from
1990 to 2002. Since 2002 Janick has served on
the Board as Director of Publications and

Science Editor of Chronica Horticulturae. He
was elected a Fellow of ISHS in 2006. Professor
Janick is strongly supportive of strengthening
the scientific thrust of our Society. Jules and his
wife Shirley have two children, Dr. Peter A.
Janick and Robin J. Weinberger, and four
grandsons, Noah, Lee, Nathan, and Aaron.

PROF. JUNG-MYUNG LEE,
SECRETARY OF THE BOARD,
DIRECTOR OF ADMINISTRA-
TION AND SECRETARIAT

Prof. Jung-Myung Lee was born in Pyungbuk,
North Korea, in 1942 and moved to South
Korea in 1948 shortly after the World War II. He
graduated from Seoul National University with
BS in 1964 and MS in 1968. He received his
Ph.D. at the University of Minnesota, USA in
June 1973 and has been working at Kyung Hee
University in Korea, serving as department head
(1977-1987), directors for 3 research institutes.
Dr. Lee also worked in Canada with Norm
Looney for two years (1974-1976) as a National
Research Council Postdoctorate Fellow and also
in Cornell University in Ithaca for nine months
in 1983 as a Fullbright Senior Research
Scientist. His major area of research is physiolo-
gy of vegetable crops with particular emphasis
on grafting, seed treatments including seed-
borne virus control, and plant bioregulators
including endogenous hormones like cyto-
kinins. Dr. Lee received the Geunjung Medal
from the President of the Republic of Korea for
the most outstanding research achievement in
agricultural area in 2000. Dr. Lee has been a
council member representing Korea since 1995
and served as convener of two ISHS symposia,
one on Vegetable Quality in 1997 and the other

Jules Janick

Jung-Myung Lee
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on Asian Plants in 2002. Dr. Lee has been deep-
ly involved in the recent efforts to launch the
Asian Society for Horticultural Science (AsSHS)
hopefully under the auspices of the ISHS and
has been maintaining close relationship with
responsible scientists in some East Asian coun-
tries, especially China, Japan, Indonesia,
Taiwan, Thailand, and some other countries.
Horticulture is now booming in many Asian
countries where more than 60% of the world
population resides. As the President of the 27th
International Horticultural Congress of the
ISHS, he has been very successful in holding
two important events together in ISHS history,
the Congress and the Exhibition. One of his pri-
mary efforts will be focused on expansion of
both country and individual membership espe-
cially in Asian countries. He will continue to
introduce and develop horticultural technolo-
gies in Asia and will stimulate new and active
ISHS symposia in the coming years in this region
of the world.

PROF. DR. ANTÓNIO A.
MONTEIRO, PRESIDENT OF
IHC2010

António A. Monteiro was born in 1951 at
Batalha, Portugal, graduated in Agriculture in
1975, obtained the Ph.D on Horticultural
Sciences in 1983, and is presently Full Professor
at Instituto Superior de Agronomia, Technical
University of Lisbon, Portugal.

His present professional activity includes tea-
ching vegetable and ornamental crops produc-
tion at the Technical University of Lisbon,
research on vegetable breeding and growing
techniques, and an active involvement in R&D
with the horticulture industry. His research inte-
rests have included in the past tomato fruit-set-
ting in non-heated greenhouses, greenhouse
ventilation to reduce fungi diseases, characteri-
zation and study of protected cultivation in
mild-winter climates, and vegetable production
in general. Presently he is involved in brassica
breeding with emphasis on the study of the
Portuguese cole and turnip landraces, and on
resistance to fungi pathogens. He supervised 10
Ph.D students.

Professor Monteiro was visiting assistant profes-
sor at the University of Wisconsin-Madison
(1987), consultant on protected cultivation for
the FAO (1996-91), President of the Portuguese

Horticulture Association (1988-92), Director of
the Department of Vegetable and Ornamental
Crops (1988-92) and National Co-ordinator for
R&D in Horticulture (1995-96) at the National
Institute for Agrarian Research, and Chairman
of the Department of Crop and Animal Science
(1992-94) at the College of Agriculture and
Forestry (Techn. Univ. of Lisbon). He was chair-
man of the ISHS Working Group on Protected
Cultivation in Mild Winter Climates (1986-94)
and Board member (1994-02). Professor
Monteiro is member of the ISHS since 1980,
Council member since 1990 and ISHS Honorary
Member since 2002. He is also Honorary
Member of the Spanish Society for Horticultural
Sciences and of the Portuguese Horticultural
Association.

Presently he became ex-officio ISHS Board
member since he is Co-President of the
28thIHC, Lisboa, 2010.

ING. JOZEF VAN ASSCHE,
EXECUTIVE DIRECTOR

Jozef Van Assche was born in Leuven, Belgium,
in 1960 and received his Master in Horticulture
in 1983 at the Faculty of Agriculture of the

Jozef Van Assche

António A. Monteiro

University of Leuven. His thesis dealt with
‘Economical Aspects of In Vitro Culture’. He
continued as a research student at the
University of Foreign Studies in Osaka (Japan)
and at the University of Tokyo, Faculty of
Agriculture, from 1983 till 1985. He then
worked for ICI-UK ‘West Europe and Far East
Marketing Department’ from 1985 till 1986.
Van Assche became the executive manager of a
Beverages and Foods Group from 1987 till
1993. In 1993 he returned to the world of
science and joined the staff of the ISHS. He was
appointed Executive Director in 1995. He is
determined to bring horticultural science to the
benefit of all, including researchers in the deve-
loping world, and together with the ISHS team
to serve the horticultural profession as a whole.

Jozef is a keen gardener and enjoys coming
home to his wife Mieke and his three children
Kerlijn, Laureen and Andreas.



Commission Biotechnology and Molecular Biology: Chair Dr. Roderick A. Drew (Australia)
Vice-Chair Dr. Maurizio Lambardi (Italy)

Commission Economics and Management: Chair Assist. Prof. Dr. Peter P. Oppenheim (Australia)
Vice-Chair Dr. Peter J. Batt (Australia)

Commission Education and Training: Chair Prof. Dr. Errol W. Hewett (New Zealand)
Vice-Chair Assoc. Prof. Dr. David Aldous (Australia)

Commission Fruits and Vegetables and Health: Chair Dr. Yves Desjardins (Canada)

Commission Horticultural Engineering: Chair Dr. Sadanori Sase (Japan)
Vice-Chair Dr. Meir Teitel (Israel)

Commission Irrigation and Plant Water Relations: Chair Prof. Dr. Isabel Ferreira (Portugal)
Vice-Chair Prof. Dr. Arturo Alvino (Italy)

Commission Landscape and Urban Horticulture: Chair Prof. Dr. Gert D. Groening (Germany)
Vice-Chair Prof. Dr. Giorgio Prosdocimi Gianquinto (Italy)

Commission Nomenclature and Cultivar Registration: Chair Dr. Janet Cubey (UK)
Vice-Chair Dr. Johan Van Scheepen (Netherlands)

Commission Plant Genetic Resources: Chair Dr. Kim Hummer (USA)
Vice-Chair Dr. Mary Taylor (Fiji)

Commission Plant Protection: Chair Dr. Christopher Hale (New Zealand)
Vice-Chair Dr. Vilma Cecilia Conci (Argentina)

Commission Plant Substrates: Chair Prof. Dr. W.H. Schnitzler (Germany)
Vice-Chair Dr. W.R. Carlile (UK)

Commission Protected Cultivation: Chair Dr. Nicolas Castilla (Spain)
Vice-Chair Prof. Dr. Yüksel Tüzel (Turkey)

Commission Quality and Post Harvest Horticulture: Chair Prof. Dr. Pietro Tonutti (Italy)
Vice-Chair Prof. Susan Lurie (Israel)

Commission Sustainability through Integrated and Chair Dr. Robert K. Prange (Canada)
Organic Horticulture: Vice-Chair Dr. Franco Peter Weibel (Switzerland)
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Section Banana and Plantain: Chair Dr. Richard H. Markham (France)
Vice-Chair Dr. Víctor Galán Saúco (Spain)

Section Citrus: Chair Prof. L. Gene Albrigo (USA)

Section Medicinal and Aromatic Plants: Chair Prof. Dr. Akos Máthé (Hungary)
Vice-Chair Dr. Anand Krishna Yadav (USA)

Section Nuts and Mediterranean Climate Fruits: Chair Dr. Damiano Avanzato (Italy)
Vice-Chair Dr. Hava Rapoport (Spain)

Section Ornamental Plants: Chair Prof. Dr. Richard A. Criley (USA)
Vice-Chair Assist. Prof. John E. Erwin (USA)

Section Pome and Stone Fruits: Chair Dr. Anthony David Webster (UK)
Vice-Chair Prof. T.M. De Jong (USA)

Section Root and Tuber Crops: Chair Dr. William Roca (Peru)

Section Tropical and Subtropical Fruits: Chair Dr. Jacky Ganry (France)
Vice-Chair Prof. Dr. Sisir Kumar Mitra (India)

Section Vegetables: Chair Dr. Silvana Nicola (Italy)
Vice-Chair Dr. Wei Liu (China)

Section Vine and Berry Fruits: Chair Prof. Dr. Ben Ami Bravdo (Israel)
Vice-Chair Prof. Vittorino Novello (Italy)

New Chair- and Vice-Chairpersons of
Sections and Commissions Elected

Strong, active Sections and Commissions
are key to the success of the ISHS. It is
essential, therefore, that they are well led
and that their Working Groups (around
100 in total) host regular symposia that
are relevant, up-to-date and of benefit to
the membership. The outputs of these
symposia are captured in the Acta
Horticulturae series which is such a highly-
visible cornerstone of the Society’s activi-
ties.

New Chairs and Vice-Chairs of each of the
Sections and Commissions were recently elec-
ted and their appointments were formally con-
firmed by the ISHS Council at the Congress in
Seoul.

It was very rewarding to see the International
Society for Citriculture formalise its relationship
with the ISHS in 2005 through the formation of
the new Section on Citrus. This followed the
formation of the new Commission on
Sustainability in Integrated and Organic
Horticulture and the new Commission on
Irrigation and Plant Water Relations both in
2004. A new Section on Banana and Plantain
and a new Commission on Fruits and
Vegetables and Health were both approved at
IHC2006 in Seoul. Additional Sections,
Commissions and Working Groups may be
formed in the future in areas as diverse as
urban and peri-urban horticulture and
mushroom cultivation and science.

The immediate future of the scientific pro-
gramme of the Society is on track to at least
maintain the high number of symposia per
annum that have been achieved over the past
four years. There are already 28 symposia and
three workshops approved for 2006 (not inclu-
ding those that were held at the Congress), 32
symposia and one workshop for 2007 and 34
symposia for 2008. These will ensure a good
platform of scientific symposia and related acti-
vities for the incoming Board and Executive
Committee to build on.

SECTIONS

COMMISSIONS

Ian Warrington, Vice-President
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The ISHS General Assembly in Seoul

THE XXVIITH IHC

On August 15, 2006, ISHS members participa-
ted in a General Assembly of the Society, an
event held at each International Congress. The
purpose of this Assembly is to hear directly
from the Board of Directors, approve or reject
decisions taken by Council including the new
Board members and the location of the next

Dr. Ki Sun Kim Dr. Changhoo Chun

Prof. Jung-Myung Lee and colleagues honored

ISHS Council

Dr. Norman E. Looney, President of ISHS

Congress, and accept or reject proposed
changes to the Statutes. It is also an occasion to
recognize and honour those receiving Society
Awards. Approximately 300 Congress delegates
were in attendance.

In his opening remarks, President Norman
Looney thanked Dr. Jung-Myung Lee and his
entire IHC2006 Organizing Committee for the
tremendous effort directed toward organizing a
Congress with so many complexities and multi-
ple agendas. The Congress was an outstanding
success in terms of attendance (over 2000 dele-
gates from 90 countries), scientific content,
facilities and services provided, and the specta-
cular Exhibition incorporated into the Congress
week. He acknowledged the support provided
by the Korean Ministry of Agriculture and
Forestry and the National Horticultural Research
Institute of the Rural Development
Administration, by hundreds of members of the
Korean Society for Horticultural Science, and by
several Korean corporations, most notably
Seminis Korea and Nong Woo Bio Co. Ltd.

BOARD REPORT TO THE
GENERAL ASSEMBLY

The Board Report for the period 2002-2006
was based on the more detailed Director’s
reports to Council which are available from the
Secretariat upon request. It was noted that the
Society had never been stronger or more influ-
ential and that all indications point to conti-
nuing growth on all fronts. It was acknow-
ledged that the Society is blessed with an extre-
mely capable Executive Director and a devoted
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Figure 1. Individual membership.
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Figure 2. Symposia organized.

Based on the report of Dr. Uygun Aksoy, it was
revealed that individual membership in the
Society increased from 5414 in 2002 to 6151 in
2005 (Fig. 1), continuing a trend that dates
from 1998 when membership stood around
3000. A substantial increase in membership is
expected again in 2006. The proportion of
members living in developing countries in-
creased from 25% to 28% during the past four
years.

The number of countries represented at the
Council table (Country/State Members) has

shown a steady increase. Countries that joined
or re-connected to ISHS since 2002 include
Indonesia, Iran, Jordon, Latvia, Lithuania,
Macedonia, Mexico, Morocco, Serbia and
Montenegro, Sweden and Tanzania. Given
recent decisions taken by Kenya, Nigeria and
Peru, the 2006 Directory will also show these
countries. Overall, Country/State membership
grew from 41 in 2002 to 45 in 2005 and is
expected to exceed 50 by the end of the year. It
is estimated that 88% of all Individual Members
of the Society now have representation at the
Society’s governing Council.

ISHS Science Program

The ISHS science program directed by Vice-
President Dr. Ian Warrington showed compara-
ble growth and development. The number of
international symposia sponsored during the

reporting period (122) increased from 113 in
the preceding four year period (Fig. 2). The Acta
published and distributed by the Secretariat
increased from an annual average of 27
between 1996 and 2000 to 31 during the 2001
to 2005 period.

A major achievement during the past four years
was reorganization of the Executive Committee
and the addition of new Sections and
Commissions to champion ISHS activity in previ-
ously un-served or under-served crop and
science areas. The first adjustment, in 2003,
partitioned the activities of the former Section
Fruits into three new stand-alone Sections dea-
ling with Pome and Stone Fruits, Vine and Berry
Fruits, and Nuts and Mediterranean Climate
Fruits. The Commission on Tropical and
Subtropical Horticulture was renamed to
Section Tropical and Subtropical Fruits to better
reflect its Working Groups. A 2004 agreement
with the International Society of Citriculture led
to the formation of a new Section on Citrus and
a new Commission on Irrigation and Plant
Water Relations came on line. In 2005 a new
Commission was established on Sustainability
through Integrated and Organic Horticulture.
Early 2006 saw reorganization of the Section
Root and Tuber Crops designed to strengthen
our presence with respect to tropical root crops.
And just ahead of this Congress the Executive

Secretariat staff that continue to provide
prompt and effective service to the Board, other
Society leaders, and the membership at large.

Membership

Prof. Uygun
Aksoy

Prof. Ian
Warrington



CHRONICA HORTICULTURAE •VOL 46 • NUMBER 3 •2006    • 11

12.119

17.380
20.275

23.049

0

5.000

10.000

15.000

20.000

25.000

30.000

20
02

20
03

20
04

20
05

Figure 3. Acta article downloads.Committee and Council agreed to add a new
Section on Banana and Plantain and a new
Commission on Fruits and Vegetables and
Health.

Sections, Commissions and associated Working
Groups generate the core business of the
Society. Thus, both the level of financial support
for Sections and Commissions and expectations
with respect to productivity were increased
during the tenure of this Board.

Publications

New products and important
improvements in product
quality of publications were
attained under the leader-
ship of Dr. Jules Janick. Major
attention was given to
improving the layout and
content of Chronica Horti-
culturae, the Society’s quar-
terly magazine received by all
members. Feedback from the
membership confirms that
Chronica is quickly becoming
a ‘must read’ publication.

In the period of 2002 to 2005 the Society
published 132 volumes of Acta Horticulturae.
This is 16 more than in the previous 4-year peri-
od and reflects the growth in activity of our
Sections and Commissions. Full-article down-
loads from www.actahort.org increased steadi-
ly during this period (Fig. 3) and visitors to this
website number in the thousands every day.

A very important innovation during this period

was the introduction of www.pubhort.org as a
gateway for a broad range of information
about horticulture and horticultural science. As
the leading international society serving horti-
cultural science, the vision of Dr. Janick and the
Board is that ISHS online resources should be
the place to go when seeking reliable and
authoritative information relevant to the art
and science of horticulture. This is being
achieved by linking visitors to publications like
Horticultural Reviews, Plant Breeding Reviews,
and in due course will include a wide range of
journals published by other professional socie-
ties serving, or relevant to, horticultural science
and industry.

The Board launched Scripta Horticulturae, a
new publication series that provides ISHS with
an opportunity to publish monographs and
position papers, as well as reports other than
those arising from scientific conferences based
on contributed papers. The first Scripta, The
Horticultural Sector of Uganda, was published
in 2005 and authored by colleagues deeply
involved with international development. It was
followed by an issue on ‘The International
Flower Trade’, and another on ‘The Global
Horticulture Assessment’.

Society Finances

Graphics prepared by Dr. Rob Bogers, Director
of Finances, provided an overview of the finan-
cial health of the Society. A key goal of the
Board was to achieve a level of financial re-
serves (cash and securities) equal to the cost of
one full year of operations. This was achieved in
2006 thanks to the accumulated net results
(excess of income over expenses) in 2003, 2004
and 2005 (Table 1). Society reserves at the end
of 2005 stood at just over € 1,000,000 or
about 102% of the expected turnover for the
2006 budget year.

Membership fees account for about 25% of
Society income whereas Acta sales account for
about 70%. Interestingly, membership services
account for about 40% of our expenses. The
audience was reminded that membership fees
would need to be much higher if not for the
income generated by Society publications.

2002 2003 2004 2005

Assets

Cash 657.309 862.511 933.597 1.096.468
Accounts Receivable 128.798 68.319 52.619 47.754
Inventories 89.399 55.911 51.636 27.700
Long Term Receivable 13.504 2.408 11.407 16.500
Equipment 5.853 3.736 5.229 7.908
Intangible Fixed Assets 0 4.430 3.323 6.415

Total Assets 894.863 997.315 1.057.811 1.202.745

Equity & Liabilities

Accounts Payable 301.073 368.516 348.377 359.139
Equity 593.790 628.799 709.434 843.606

Total Equity & Liabilities 894.863 997.315 1.057.811 1.202.745

Table 2. Balance sheet (2002-2005).

2002 2003 2004 2005

Income

Members 245.873 242.159 263.651 275.918
Sales 633.131 620.242 670.942 792.349
Other Income 12.358 20.585 25.962 47.088

Total Income 891.362 882.986 960.555 1.115.355

Expenses

Secretariat 311.974 342.325 378.024 390.865
Publications 579.388 505.653 501.895 590.319

Total Expenses 891.362 847.978 879.919 981.184

PROFIT 0 35.008 80.636 134.171

Table 1. Profit and loss account (2002-2005).

Prof. Jules
Janick
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Using audited figures, the Balance Sheet for the
period under review (Table 2) shows that the
Society business is growing steadily. An increa-
sing membership base and more published
Acta account for this growth, which is balanced
by greater expenses at the Secretariat and
increasing publication costs (Table 1). The finan-
cial report was approved by the General
Assembly.

Extending the Science Base

Major gains were made to broaden the
Society’s “product line” through strategic part-
nerships with other societies serving horticultu-
ral science. Thus, the agreement with the
International Society of Citriculture will gene-
rate more citrus-related symposia, an agree-
ment with the International Peat Society makes
that Society a partner in symposia initiated by
our Commission on Substrates, and recent
negotiations with the International Network for
the Improvement of Banana and Plantain have
led to the formation of a new ISHS Section on
Banana and Plantain.

This approach to making our science program
and knowledge database more reflective of all
horticultural crops and disciplinary specializa-
tions continues to be explored. Discussions are
underway with several other societies including
the International Society for Tropical Root
Crops, the International Plant Propagator’s
Society and the International Society for
Mushroom Science.

Outreach

A major thrust of the out-
going Board was to
increase the Society’s involve-
ment with the horticultural
research for development
community worldwide. Board
interaction with seven inter-
national development specia-
lists (the Committee for
Research Cooperation) led to
the conclusion that ISHS can
play an important role in
achieving the millennium
development goals of the
United Nations relating to

reducing poverty and food insecurity. It is wide-
ly recognized that encouraging the production
of high-value horticultural crops by smallholder
farmers can improve family income and improve
the diet of farmers and their community.

However, the growth of horticulture industry in
many developing countries is constrained by an
inadequate capacity to educate people about
horticulture and conduct horticultural research.
Furthermore, many of our colleagues working in
developing countries are poorly supported and
often unable to make connections with their
colleagues around the world.

The strategy developed and implemented by
the Board was to identify and engage partner
organizations that recognize and appreciate the
strengths of the ISHS membership base, its
science program and its database of horticultu-
ral knowledge. Several of these partners were
represented on the Committee for Research
Cooperation - the Food and Agriculture
Organization of the United Nations (FAO), the
French Agricultural Research Centre for
International Development (CIRAD), the World
Vegetable Center (AVRDC) and two Future
Harvest Centers of the Consultative Group for
International Agricultural Research (CGIAR).
Another key organization identified and cultiva-
ted by the Board was the EU’s Technical Centre
for Agriculture and Rural Cooperation serving
79 ACP (African, Caribbean and Pacific) coun-
tries (the CTA).

On the basis of a Memorandum of Under-
standing with the CTA, signed at Montpellier,
France in March 2006, representation at the
Seoul Council meeting was increased by col-
leagues from 7 ACP countries and regions.
Similarly, cooperation with FAO resulted in two
other countries being represented at Seoul as
Country/State members. Arrangements with
several CGIAR Future Harvest Centers has
strengthened our efforts with respect to protec-
ting horticulture crop genetic resources and
supporting colleagues working on horticultural
crops in tropical countries (e.g., banana, plan-
tain and tropical root and tuber crops).
Representation by the President at the last four
World Food Prize ceremonies has brought horti-
culture to the attention of that prestigious body.
Cooperation with AVRDC, CIRAD, the CGIAR
and other agencies has resulted in ISHS playing
a prominent leadership with respect to the
Global Horticulture Initiative (see Chronica
Horticulturae Vol. 46 No. 2).

Clearly, ISHS is recognized as a significant and
serious player within the international ‘research
for development’ community. With the Global
Horticulture Initiative as the vehicle, ISHS can
expect in coming years to provide networking
opportunities for thousands of professional col-
leagues living and working in the developing
countries of Africa, Asia, Latin America and
Eastern Europe. In so doing ISHS can effectively
contribute to building an indigenous capacity
for horticultural research and education.

Advocating for the Profession of
Horticultural Science

Attention was paid to the serious decline in the
number of institutions of higher learning that

support faculties of horticultural science - a
phenomenon most evident in Europe, North
America and Australasia. The Board had sup-
ported several initiatives aimed at understan-
ding this trend (e.g., the ISHS-ASHS Forum on
the Future of Horticultural Science within
Academia). Lectures on the general theme
“Horticulture: An Essential Life Science” were
presented in six countries. A Memorandum of
Understanding with the International Asso-
ciation of Horticultural Producers (AIPH) will
provide ISHS with an opportunity to make con-
tact with the hundreds of thousands of people
visiting horticultural exhibitions sanctioned by
AIPH around the world. Discussions on coope-
ration with organizations like the Royal
Horticultural Society of the UK that serve urban
horticulture and publish magazines read by
serious gardeners around the world, are
ongoing.

A New Strategic Plan for the Society

A Strategic Plan was developed by the Board in
early 2006. This document was presented to
the Council and Executive Committee at Seoul
and was accepted by Council without amend-
ments. See page 3 for additional comments
about the formulation and the nature of this
Strategic Plan intended to guide the develop-
ment of the Society over the next four to eight
years.

AMENDMENTS TO THE
STATUTES

Amendments, published in Chronica Horticul-
turae volume 46(2), make it possible for a
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group of small countries to join together to
achieve representation on Council of a geogra-
phic region rather than a single country or
state. A second proposed change replaces
Organizational Member with Institutional
Member. No objection to either change was
heard and the amended Statutes received final
approval.

Dr. Victor Galán
Saúco (left) and
Dr. António
Monteiro (right)

Dr. F. Riquelme
Ballesteros

FUTURE CONGRESSES

Dr. António Monteiro of Portugal and Drs.
Victor Galán Saúco and F. Riquelme Ballesteros
of Spain delivered comments about the XXVIII
IHC, which will be held in Lisbon during the
period of August 22-27, 2010. Planning is well
advanced for this Congress which is a joint pro-
ject of the Portuguese and Spanish Societies for
Horticultural Science. An upcoming issue of
Chronica will outline plans for this Congress in
much greater detail. Dr. Monteiro and Dr. Galán
Saúco will serve as Congress Co-Presidents:
Monteiro will join the ISHS Board as an ex offi-
cio member for the next four years.

There was vigorous competition between coun-
tries wanting to host the IHC in 2014. Strong
bids came from the Turkish Society for
Horticultural Science for a Congress in Istanbul,
Turkey and from the Australian and New
Zealand Societies for a Congress in Brisbane,
Australia. Council selected the Australia and
New Zealand proposal with many hoping that
Turkey would be in contention for future
Congresses. The General Assembly approved
this decision.

ISHS AWARDS

Three different kinds of awards were presented
at the General Assembly: Honorary Members,
ISHS Fellows, and recipients of the ISHS Medal.

Dr. Abraham H. Halevy (Israel)
Dr. Daniel J. Cantliffe (USA)
Dr. Jules Janick (USA)
Dr. Norman E. Looney (Canada)

Dr. Norman E. Looney (leftside)

Dr. Michael (Mike)
Adair Nichols

Dr. Carlos Alberto Martins Portas (Portugal)
Dr. Roar Moe (Norway)
Dr. Lyle Craker (USA)
Dr. Michael (Mike) Adair Nichols (New Zealand)

Dr. Carlos Alberto
Martins Portas

(rightside)

Dr. Roar Moe
(rightside)

Dr. Lyle Craker

Dr. Abraham H. Halevy

Dr. Daniel J. Cantliffe (rightside)

Dr. Jules Janick (rightside)

As Chair of the Awards Committee, Dr. Rob
Bogers was invited to preside over this part of
the meeting.

ISHS Fellows

Dr. Robert Bogers

Honorary Members
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The General Assembly concluded with the for-
mal introduction of the President and Board of
Directors that will serve until the end of the
2010 Congress in Lisbon. Professor Uygun
Aksoy of Turkey, retiring from the Board after 8
years of service, was asked to announce the
new officers who will lead ISHS in the next four
years. Dr. Norman Looney was elected for a
second term as were Board members Dr. Ian
Warrington, Dr. Jules Janick and Dr. Robert
Bogers. Dr. Jung-Myung Lee of Korea was elec-
ted as the fifth Board member.

Dr. Lyle Craker (Section Medicinal and Aromatic
Plants)
Dr. Victor Galán Saúco (Section Tropical and
Subtropical Fruits)
Dr. Dan Cantliffe (Section Vegetables)
Dr. Nico de Groot (Commission Economics and
Management)
Dr. Geoff Dixon (Commission Education and
Training)
Dr. William (Bill) Simpson (Commission
Landscape and Urban Horticulture)
Dr. Alfons Vanachter (Commission Plant
Protection)
Dr. Ayman Abou-Hadid (Commission Protected
Cultivation)
Dr. Errol Hewett (Commission Quality and Post
Harvest Horticulture)
Dr. Omer Verdonck (Commission Plant
Substrates)
Dr. Carlo Fideghelli (Section Nuts and Medi-
terranean Climate Fruits)
Dr. Carmine Damiano (Commission Biotech-
nology and Molecular Biology)

Dr. C. Damiano
(rightside)

Dr. D. Cantliffe
(rightside)

Dr. Ian Warrington, ISHS Vice President and
Chair of the Executive Committee, presented
the ISHS Medal Award to the following col-
leagues who have completed their term as
Chair of an ISHS Section or Commission:

INAUGURATION OF THE ISHS
PRESIDENT AND MEMBERS
OF THE BOARD

Dr. L. Craker
(rightside)

Dr. G. Dixon
(rightside)

Dr. A. Vanachter 
(rightside)

Dr. E. Hewett
(rightside)

Dr. O. Verdonck
(rightside)

Dr. V. Galán
Saúco
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CTA and ISHS Sign Major Accord

The Technical Centre for Agricultural and
Rural Cooperation ACP-EC (CTA), with head-
quarters in Wageningen, is mandated by the
ACP-EC Cotonou Agreement to improve agri-
cultural production and rural development,
help reduce poverty, promote sustainable food
security, and preserve the natural resource base
of the 79 African, Caribbean and Pacific (ACP)
Group of States. CTA recognizes that improving
access to information and building capacity for
horticultural science and industry can, over
time, significantly contribute to achieving these
development goals. The Centre supports the
rationale for and vision of the Global
Horticulture Initiative (see Chronica Vol. 46
Number 2 of this year) and believes that provi-
ding a platform that links the ACP region to the
products and services of ISHS will prove benefi-
cial for its ACP partners and beneficiaries. CTA
and ISHS have therefore decided to join forces
in the attainment of these goals.

Some History

In November 2004 the ISHS President was invi-
ted to address the Advisory Committee on
Science and Technology for ACP Agricultural
and Rural Development, which CTA supports.
He put forward several suggestions about how
ISHS, in collaboration with CTA, could connect
ACP professionals to their colleagues around
the world with the objective of strengthening
horticultural science and industry. The Advisory
Committee, composed of representatives of
many ACP countries, enthusiastically embraced
these suggestions and ISHS and CTA agreed to
work towards establishing an official
Memorandum of Understanding.

The Agreement

This MoU covers the following collaborative
activities:

� Supporting where feasible ISHS-sanctioned
symposia and workshops in ACP countries 

� Sponsoring, as appropriate, ACP nationals to
attend ISHS symposia and congresses

� Achieving greater ACP country representa-
tion in the activities and governance of ISHS
by promoting Individual, Institutional and
Country Membership in the Society

� ISHS-CTA cooperation in developing sympo-
sia or colloquia at future ISHS Congresses
that focus on horticultural science and indus-
try issues in ACP countries

� Promoting CTA and ISHS activities and issues
in the magazine of each partner (i.e., SPORE
and Chronica Horticulturae) and on each
organization’s websites.

The Ceremony

On March 24, 2006, at Montpellier, France, Dr.
Hansjorg Neun and Dr. Norman Looney official-
ly signed this agreement. The event was hosted
by ISHS and involved members of the ISHS
Committee for Research Cooperation and other
key participants in the launch of the Global
Horticulture Initiative, which occurred that
same week. Thus, the formalization of this MoU
was witnessed by senior officials of the World
Vegetable Center (AVRDC), the World Potato
Center (CIP), Centre de coopération internatio-
nale en recherche agronomique pour le déve-
loppement (CIRAD), FAO, the Global Forum for
Agricultural Research (GFAR) and CTA. Both Dr.
Neun and Dr. Looney expressed their profound
satisfaction with the strong relationship develo-
ping between ISHS and CTA and affirmed the
commitment of their respective organizations
to honour both the text and the spirit of this
agreement.

Shared Vision

In the months since the Agreement was signed
there has been ongoing contact between Judith
Francis (Senior Programme Coordinator, Science

and Technology Strategies, CTA) and Jozef Van
Assche (ISHS Executive Director) aimed at deve-
loping an Action Plan for undertaking these col-
laborative activities. Furthermore, other avenues
for cooperation are being explored, particularly
relating to sharing publications and online
resources.

Clearly this is a winning scenario for all con-
cerned. The research and education focus of
ISHS and its members complements the wide
outreach of most of the programs and services
that CTA delivers to its constituents in ACP
countries. Correspondingly, the ISHS Board of
Directors views this agreement as being central-
ly important to achieving its mandate with
respect to fostering international development
through the application of horticultural research
and education for sustaining successful horticul-
tural industry and contributing to meeting
important societal goals.

Norman E. Looney and Hansjorg Neun

Norman Looney and Hansjorg Neun signing the ISHS-CTA Memorandum of
Understanding.
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ISSUES

GENETIC RESOURCE
COLLECTIONS

It would be our good fortune if the many
efforts of international institutions, national
governments, private companies and civil
society organizations resulted in a coherent,
efficient, effective and sustainable system for
conserving plant genetic resources for food and
agriculture, the world’s most valuable living
resource. To date, they have not.

Concerted, global organized efforts to conserve
crop genetic resources began in the early
1970s. From that point, accessions in ex-situ
facilities increased from several hundred thou-
sand to 6.5 million housed in more than a thou-
sand separate collections today. Despite the
dramatic upswing both in the number of insti-
tutions involved and the number of accessions
“conserved,” relatively few countries/institu-
tions have genebanks that meet international
standards for long-term conservation, and even
fewer are adequately or securely funded. Even
countries that boast excellent facilities are, in a
very real sense, dependent on countries with
less than adequate storage facilities, simply

Conserving Plant Genetic Resources:
Imperative and Opportunity

Cary Fowler

because no country, no matter how large its
collection, possesses more than a fraction of
the total. Australia, a major wheat producing
country with excellent facilities and world-class
breeding programs, maintains only 3% of the
total number of wheat samples stored in gene-
banks. Virtually every country in the world is
dependent on crops that originated outside
their borders (Palacios, 1998) and on the con-
servation of genetic resources by and access
from other countries (Fowler et al., 2001).

The best collected and conserved crops in the
world are undoubtedly the major cereals:
wheat, rice, and maize. Not only are many sam-
ples conserved in genebanks - 789,000 acces-
sions of wheat, 420,000 accessions of rice and
262,000 accessions of maize (FAO, 1998) - but
three independent studies have all concluded
that a high proportion of extant genetic diversi-
ty in these crops - approximately 95% - has
been collected and conserved (Fowler and
Hodgkin, 2004). The same cannot be said for
horticultural crops, where collections are smal-
ler and the proportion of the genepool con-
served is likely much smaller. Despite their rela-

Counting pre-fixed amounts of seed fo each conservation purpose. Photograph by courtesy of CIAT.

Checking the germination using trays with river sand. Photograph by courtesy of the International
Center for Tropical Agriculture (CIAT).
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tively smaller size and coverage, these collec-
tions are still extremely important. They are the
main source of breeding materials for the crops.
And, it should not be overlooked that these
genebank collections contain a considerable
number of landraces (heirloom or farmers’
varieties) that can no longer be found any-
where outside of genebanks.

While 150 crops have entered into world com-
merce, for only 72 crops are there genebank
collections containing a thousand or more
accessions. Only 16 crops have individual col-
lections of 5000 accessions or more. About
80% of the total number of accessions housed
in genebanks are of these crops. The remaining
20% is devoted to the remaining hundreds of
crops (Padulosi et al., 2002). The small size of
some of these collections indicates that con-
straints may exist, now or in the future, to bree-
ding programs. Interestingly, however, many
crops - most of the African leafy vegetables, for
example - have probably never benefited from
Mendelian-based crop improvement efforts at
any point between Neolithic times and the pre-
sent. This situation demonstrates that care
must be taken to conserve the collections that
do exist, as they will inevitably constitute the
foundation of any future research and breeding
programs. It also hints at the tremendous
potential and value of crops and crop collec-
tions, if only the opportunity were seized.

Despite the size differences, collections of
major cereal grains, fruit and horticultural crops
share a common predicament. All are con-
served without benefit of secure, long-term
funding. Moreover, no real system exists to
coordinate, oversee or monitor conservation.
And, until recently, there has been no serious
attempt to assess global collections, identify
redundancies between collections and gaps
within collections at the global level.

INTERNATIONAL TREATY ON
PLANT GENETIC RESOURCES

With the coming into force of the new
International Treaty on Plant Genetic Resources

and the establishment of the Global Crop
Diversity Trust, it now becomes imaginable and
feasible to correct this situation. The
International Treaty provides for “facilitated
access” to plant genetic resources of approxi-
mately 35 specified crops and crop complexes
and a number of (mostly temperate) forage
species. The crops include: breadfruit, aspara-
gus, oat, beet, Brassica complex, pigeon pea,
chickpea, citrus, coconut, major aroids, carrot,
yams, finger millet, strawberry, sunflower, bar-
ley, sweet potato, grass pea, lentil, apple, cassa-
va, banana/plantain, rice, pearl millet, beans
(Phaseolus), pea, rye, potato, eggplant, sor-
ghum, wheat/triticale, faba bean, vetch, cow-
pea (Vigna), and maize.

Genetic resources of these crops will be availa-
ble through a standard Material Transfer
Agreement due to be approved when Parties to
the Treaty (97 countries as of 20 March) meet
for the first time in Madrid in June 2006. The

The in vitro cassava genebank at CIAT: 5,941 cassava clones from 23 countries. Photograph by
courtesy of CIAT.

Keeping the seed jars in the temporary storage cold room. Photograph by courtesy of CIAT.

Treaty’s multilateral approach reverses the 20
year trend of increasing restrictiveness by coun-
tries to access of genetic resources. It is expec-
ted that Centers of the Consultative Group on
International Agricultural Research will sign
agreements with the Governing Body bringing
the 500,000 accessions they conserve within
the framework of the Treaty.

The Treaty’s Material Transfer Agreement will
prohibit a recipient of germplasm from the mul-
tilateral system from taking out intellectual pro-
perty rights on the material “in the form re-
ceived.” It will not, however, prevent the appli-
cation of intellectual property rights to products
based on those genetic materials. The idea is
that access should be facilitated but in such a
way as to ensure that the genetic resources
remain in the “public domain” available for use
by others in the future.

The Treaty, with its international legal guaran-
tees of access, allows for the development, at
the global level, for a more efficient, effective
and rational system of conservation, precisely
because it mitigates the need for each country
to hold large collections. As long as genetic
resources are available from the system, indivi-
dual genebanks need not worry about collec-
ting and maintaining everything.

FAO lists some 1400 collections of plant gene-
tic resources for food and agriculture in its glo-
bal database. Relatively few - perhaps only 5%
- can provide reliable long-term storage under
conditions meeting international standards. The
Treaty provides the legal framework within
which collection holders might work together
to ensure that distinct accessions are safely con-
served in facilities that are capable of doing that
job. Whether the opportunity is realized is
another matter, dependent as it is both on plan-
ning, funding and implementation.



ISHS • 18

GLOBAL CROP DIVERSITY
TRUST

The Global Crop Diversity Trust is a new inter-
national institution established to ensure that
the opportunity provided by the Treaty is not
lost. The Trust’s mandate is to ensure the long-
term conservation and use of crop diversity for
food security worldwide. Co-sponsored by FAO
and the International Plant Genetic Resources
Institute (IPGRI) on behalf of the Consultative
Group on International Agricultural Research
(CGIAR), the Trust is an independent fund orga-
nized under international law, with headquar-
ters in Rome.

The Trust is currently undertaking crop conser-
vation strategies, crop-by-crop, initially for
those crops associated with the International
Treaty. These strategies, the first of their kind,
will identify important collections, assess
redundancies as well as gaps, and present a
concrete vision for how institutions holding
the collections might cooperate to ensure the
conservation of the crop’s genepool, in perpe-
tuity. The strategies will also identify funding
needs. The Trust expects 18-20 such strategies
to be complete by the end of 2006. The Trust
and the International Society for Horticultural
Science have signed a Memorandum of
Understanding whereby the ISHS will play a
leadership role in the drafting of strategies for
horticultural crops.

The Trust is currently assembling a non-deple-
ting fund, the income from which will provide
the financial support necessary to conserve the
world’s distinct plant genetic resources for

food and agriculture. Forever. Approximately
20% of the requisite funds have been raised
from a combination of countries, companies,
foundations and individuals. Concurrent with
assembling the remaining resources, the Trust
will begin making its first grants for long-term
conservation, based on individual crop strate-
gies, late in 2006. As its endowment fund
grows, so too will its ability to ensure the con-
servation of more and more crops. The Trust
will support not just storage of genetic resour-
ces, but a number of related activities such as
the development of information systems, cha-
racterization and regeneration. In order to
receive support from the Trust, collection hol-
ders will have to commit to providing access to
the materials.

THE FUTURE

The combination of the Treaty and the Trust,
working with existing genebanks, holds out the
promise of guaranteeing the conservation of
and access to what is undoubtedly one of the
most important resources on earth, the genetic
diversity that is the biological foundation of
agriculture. The loss of genetic diversity in agri-
cultural crops is a problem of immense impor-
tance. It is also a problem that can be solved.
The biological resources exist. The technology
to conserve them is relatively simple and well-
understood - it is a freezer. Institutions and
people are in place and ready to do the job.
They simply need the proper international legal
framework, a good plan, and the requisite
funds - ingredients that are now within reach.
After years of political debate over genetic

In vitro culture: Ing. Aranzales daily checks the growing of the cassava plantlets. Photograph by
courtesy of CIAT.

resources, we now have the opportunity to do
something positive, concrete and lasting. This is
an historic opportunity. We pass it by at our
own peril. Certainly, future generations will not
look kindly upon us if we fail this test.

For more information on the Global Crop
Diversity Trust, visit its website at:
www.croptrust.org.
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The strawberry, Fragaria Xananassa Duch., is
a horticultural crop of global economic
significance. In 2005, more than 3.5 million
tonnes of strawberries were produced in 75
countries. This fruit was chosen to be on the
Annex 1 list of the International Treaty on
Plant Genetic Resources for Food and
Agriculture. The development of a strategy
for coordinating the global conservation of
strawberry genetic resources is in progress.
Genebanks and strawberry research organi-
zations throughout the world have been
queried concerning the extent of their col-
lections of native species, landraces and cul-
tivars of strawberries. Strawberry scientists
specializing in taxonomy, plant physiology,
plant pathology, genetics and genebank
management will be meeting this summer
to define standard protocols for strawberry
conservation. Standard secure procedures
for field, greenhouse, and alternative con-
servation technologies, such as tissue cul-
ture and cryogenic preservation, will be dis-

Ripe strawberries ready for eating. The
commercial fruit is a hybrid with an
exciting global history. In the early
1700s, strawberry plants from Chilean
and Virginian colonies were brought to
the Royal Botanical Garden in France. A
young French botanist, Antoine Nicolas
Duchesne, noticed an unusually large-
leaved and large-fruited strawberry
plant. He correctly deduced that this
was the hybrid offspring from the South
and North American parents. And so the
breeding of strawberry cultivars began. Dr. Barbara Reed (left) and her technician,

Janine de Paz, conserve genetic resources
in tissue culture and in cryogenic preser-
vation at the Corvallis Repository.

Screenhouse collection of strawberry genetic resources at the U.S. Department of Agriculture,
Agricultural Research Service, Corvallis Repository.

Kim Hummer is the Research Leader and
Curator of the strawberry collection of the
National Clonal Germplasm Repository at
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cussed. Information management will be de-
tailed and the linkage of information systems
will be coordinated. Health of collections will be
emphasized to insure the safe movement of
germplasm between genebanks. The strategy
will be documented in a written report that can
be used by the Trust. The Trust is charged with
providing funds in support of long-term ex situ
conservation of priority collections, particularly
in developing countries. This will improve access
to global genetic resources and is a major step
to safeguarding strawberry genetic resources
for humanity in perpetuity.

Kim Hummer



ISHS • 20

Control of Growth and Cropping of
Temperate Fruit Trees

HORTICULTURAL SCIENCE FOCUS

The majority of temperate fruit tree scion cul-
tivars, if allowed to develop naturally and grown
on their own roots, produce large trees of 10 m
or more in height and spread. There are excep-
tions, such as peaches/nectarines and sour (tart)
cherries, which generally produce trees smaller
in stature, but apple, pear, plum and sweet
cherry scion cultivars all tend to produce large
trees. Fruit tree orchards established prior to
approximately 1950 were mainly comprised of
these large trees. Trees on dwarfing apple root-
stocks were occasionally planted between the
preferred larger trees to provide yields early in
the orchard’s life, but these were always re-
moved once the large trees began to crop and
fill their allotted space.

When the cost of land was relatively inexpensive
and the costs of labour, for pruning, thinning
and harvesting were also relatively small these
large trees posed no problems. However, as
land and labour prices have slowly increased,
whilst the prices in the markets for fruits, adjus-
ted for inflation, have stagnated, the need for
strategies focused on reducing costs of produc-
tion and increasing the value of the fruits pro-
duced has increased. The introduction of strate-
gies of fruit tree management that improve
orchard profitability to the grower has become
of paramount importance to grower economic
survival.

Controlling the growth vigour of the fruit tree
has proved a very effective method of partially
achieving the aforementioned objective. Small
compact trees planted at close spacings in the
orchard have a number of advantages: Firstly,
despite the increased costs for planting stock,
they are easier and cheaper to manage, in terms
of pruning/training, spraying, thinning and,
most especially, harvesting. In addition, fruits
produced on smaller trees are often, though not
always, of higher quality and market value. This
is probably due to the improved partitioning of
water, minerals and assimilates to fruits rather
than shoots and also to the improved light
penetration into the tree canopy of well-ma-
naged dwarfed trees. Finally, it can be argued
that there are clear environmental advantages,
in that small compact trees can be sprayed with
the most efficient use of spray chemicals and
minimal spray drift into the environment.

Tony Webster

Reducing the intrinsic vigour of fruit trees is a
prime objective in almost all of the world areas
currently producing dessert quality fruits of
apples, pears, sweet cherries and plums.
Nevertheless, some fruit crops benefit from
being grown on large trees. For instance, fruit
grown for the processing market, such as for
fruit juice, cider, canning and drying are invaria-
bly produced on large trees that are mechani-
cally harvested. Orchards of large trees are
cheaper to establish and lend themselves more
easily to the rigors of mechanical harvesting
than trees on dwarfing rootstocks, which are
often poorly anchored. In these situations large
vigorous trees can offer distinct economic
advantages. Moreover, environmentalists have
begun to suggest that large trees provide better
habitats for wild birds and other animals than
dwarf trees and this has led to government
schemes in some countries aimed at aiding the
retention of large old orchard trees.

Control of tree cropping is of equal importance
to the control of tree vigour in improving
orchard profitability. If modern orchards are to
prove profitable they must begin cropping
rapidly following planting in the orchard, crop
abundantly and consistently every year and the
fruit produced must be of the sizes and qualities
required by the markets. Trees of many culti-
vars, if grown naturally on their own roots and
with minimal management inputs, are usually
slow to begin cropping and may develop a
biennial cycle of excessive fruit production in
one year followed by almost no crop in the sub-
sequent year. Excessive cropping inevitably
leads to very strong competition between fruits
for the tree’s limited available resources and to
reduced fruit size and quality and to poor mar-
ket prices. Cost effective strategies to increase
yield precocity and abundance as well as fruit
quality and size will continue to be essential if
profitability is to be sustained in the future.

TRADITIONAL METHODS

For hundreds of years some fruit growers have
tried to use one of several traditional methods
to control the excessive vigour of their trees.
Where available, as in apple, they have used
dwarfing rootstocks or interstocks. In addition,

they have employed various pruning/training
techniques or, very occasionally, root pruning.

Dwarfing Rootstocks and Interstocks

Rootstocks that reduce the vigorous growth of
fruit tree scions have a number of advantages
compared with other methods of growth con-
trol. They provide a permanent control of
vigour, they are relatively inexpensive compared
with other strategies of control and they are
ideal for environmentally sustainable systems of
culture.

Until quite recently dwarfing rootstocks were
available only for apples, although it was
known that dwarfed pears could be grown if
grafted on several other Rosaceous genera (e.g.
Cotoneaster and Cydonia). Over the last 60
years, many new dwarfing rootstocks have
been produced for apples, greatly extending
the range of vigour control possible. In addi-
tion, dwarfing quince rootstocks have been
developed for pears and the first dwarfing root-
stocks for sweet cherries, plums and peaches
have been released. Rootstocks, especially
dwarfing rootstocks, usually stimulate in-
creased production of flower buds and fruit set,
especially on young trees and may also increase
yield efficiency and fruit quality on mature
trees. Although this is partly linked to a change
in the partitioning of assimilates and minerals in
the tree towards flower buds and away from
shoot growth, this does not entirely explain the
effect of rootstocks. There are invigorating
rootstocks that also increase flower production
(e.g. the apple rootstock M.25) and dwarfing
rootstocks that reduce flowering and fruit set
(e.g. the sweet cherry rootstock Damil).

Despite this progress at the practical level of
rootstock selection, there is still no clear under-
standing of the metabolic processes that under-
pin how these rootstocks bring about the dwar-
fing of scions grafted onto them. Initially, it was
thought to be a result of resistances at the graft
union, which limited the flow of water or mine-
ral nutrients from the soil to the scions. This may
be a contributory factor but more recent theo-
ries suggest the role of hormones, particularly
auxins and cytokinins, in the dwarfing process
and abscisic acid (ABA) may also play a role.
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Unlike the dwarfing brought about by the use
of many plant growth regulators (see below),
where shoot internodes are shortened due to
reduction in the production and translocation of
gibberellins, dwarfing rootstocks reduce shoot
growth in other ways. For instance, if shoot
growth on a range of apple rootstocks is com-
pared, the trees on the dwarfing selections
grow more slowly throughout the season and
terminate growth earlier in the autumn.
Although there is a degree of internode
shortening, this is not the primary cause of the
observed reductions in tree size. Dwarfing root-
stocks also change branch angles resulting in
more horizontal branch orientation and this has
further indirect effects on the vigour of growth
(see below).

Interstocks are used to form an intermediary
part of the trunk, between the rootstock and
the scion. Although traditionally used to over-
come graft incompatibility between for exam-
ple quince rootstocks and many pear scion cul-
tivars, certain interstocks also have an impor-
tant role to play in aiding the reduction of
excessive tree vigour. Many dwarfing rootstocks
have small and shallow root systems and are
unsuited to soils of limited fertility. In these
situations a useful strategy is to use an invigora-
ting rootstock with its strong root system but
insert a dwarfing rootstock clone between the
rootstock and the scion as an interstock. Up to
a length of approximately 30 cm the degree of
dwarfing achieved is proportional to the length
of the interstock used. Such a system also
makes considerable sense when the dwarfing
rootstock is very difficult to propagate on its
own roots (e.g. the Brossier series of pear root-
stocks). Even where the inserted interstock only
has a small direct effect on tree scion vigour it
can often induce more precocious cropping, as
has been shown with various interstocks for
sweet cherry. Why interstocks cause scion dwar-
fing is not understood.

Although a very traditional method of control-
ling tree growth and cropping, it is anticipated
that dwarfing rootstocks and interstocks will
continue to play a vital role in fruit culture in the
future. Rootstocks/interstocks enable trees of
all scion cultivars to be adapted to a wide range
of soil and climatic conditions and orchard tree
size and vigour adjusted to the particular requi-
rements of the grower.

Pruning, Girdling, and Training of Shoots
and Branches

One method of reducing the size of trees in an
orchard is to make severe pruning cuts to the
scaffold branches. Used in isolation, however,
such pruning is likely to result in significant
reductions in cropping and the stimulation of
excessive growth of new shoots and branches.
Within just a few years large trees will have
replaced the parts of the canopy removed by
pruning and several years of cropping will have
been lost.

Vigour category Rootstock Origin

Most dwarfing: e.g. M.27 M.27 UK
J-TE-G Czech Republic
P.59 Poland
P.64 Poland
B146 Russia

Very dwarfing: P.22 Poland
e.g. intermediate between M.27 J-TE-E Czech Republic
and M.9 -EMLA P.2 Poland

P.16 Poland
P.62, P.63, P.65, P.66 Poland
M.20 UK

Dwarfing: e.g. M.9 M.9 EMLA UK
Pajam I and 2 (M.9 clones) France
M.9 clones 337 and Fleuron 56 Holland
Burgmer clones of M.9 Germany
K 29 (M.9 clone) Belgium
Jork (J) 9 Germany
Bemali Sweden
Supporter 1 and Supporter 2 Germany
J-TE-F and J-OH-A Czech Republic
Ottawa 3 Canada
G16 USA
G41 USA

Semi dwarfing: e.g. M.26 M.26 UK
B.9 Russia
Supporter 4 Germany
P.14 Poland

Semi invigorating: e.g. MM.106 MM.106 UK
M.116 UK
M.111 UK
M.7 Unknown
G30 USA
G11 USA

Invigorating: e.g Merton 793 Merton 793 UK
M.25 UK
Marubakaido Japan

Table 1. Rootstocks for apples.

Rootstocks in apple and pear: A. ‘Elstar’ on M.9 (left) and M.27 (right); B. ‘Conference’ on S3
dwarfing rootstock.
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When considering apples, pears, plums and
sweet cherries, which flower and crop mainly
on spur structures (rather than on fruit buds
formed as terminal buds on short shoots or in
the leaf axils of one-year-old wood), severe pru-
ning, by making heading cuts to remove half to
two thirds of shoot lengths, should be avoided
in almost all cases, since it results in severe
reductions in yields in the subsequent few sea-
sons. If any severe pruning is practiced whole
shoots should be removed to their base and
other shoots left intact or only lightly tipped. If
severe dormant season pruning is the only
method of restructuring old neglected trees,
then it should be supplemented by root pru-
ning. The combined shoot and root pruning
treatments will help avoid the rapid regrowth of
new shoots.
Pruning shoots in the summer has only limited
effects on tree vigour of most crops and may
result in loss of spur production on some culti-
vars. In many countries experiencing low light
levels, summer pruning is used only for opening
up the tree canopy, so as to facilitate the distri-
bution of light and improve fruit colouring. In
areas experiencing hotter summers the tech-
nique can have negative effects by increasing
problems such as sunburn.
Branch bending is a far better method than pru-
ning for reducing shoot vigour. The speed of

growth of branches, which are bent down
towards or even below the horizontal, is re-
duced. As with rootstocks, the metabolic pro-
cesses that explain why this happens are still not
fully understood. Branches that are bent down
also form more and ‘stronger’ flower buds than
branches that grow in semi erect positions.
Usually these extra and improved flower buds
set more fruits and this results in a further

reduction in shoot growth, due to the increased
fruit: shoot competition within the tree for
foodstuffs. It is primarily this principal of shoot
bending that underpins many of the modern
systems of tree training, such as the Slender
Spindle, Central Axe, and Solaxe.

Pruning and training can be used to either
increase or decrease the number and quality of
flowers produced. Tipping of the shoots of
some apple varieties can increase the number of
short shoots (e.g. dards) and hence the number
of terminal flower buds. In contrast, dormant
pruning by heading cuts generally reduces flo-
wering and increases shoot growth. This is not
always a detrimental response, especially with
cultivars that regularly produce too many flo-
wers and set too many fruitlets leading to small
fruit size. With crops for which no approved flo-
wer or fruitlet thinning strategies exist (e.g.
sweet cherries), winter pruning, including spur
pruning, is being used to reduce the potential
for excessive fruit set on inherently small-fruited
cultivars such as ‘Sweetheart’ grown on crop-
inducing rootstocks such as GiSela 5 and 6.

Unfortunately, shoot training coupled with
some judicious shoot/branch removal needs to
be repeated annually and is, therefore, one of
the most expensive management operations in
the orchard. One method of reducing this
expense is to mechanize the pruning/training in
some way and studies undertaken recently have
looked into this possibility. The problem is that
almost all of the popular modern training sys-
tems have been developed to maximize light
interception, yields and fruit quality and no con-
sideration has been given to mechanization.
Trees with the popular three dimensional confi-
gurations will prove very difficult and expensive
to mechanize and more simple tree architec-
tures will be required if this strategy is to be pur-
sued further in the future. In the short term,
therefore, traditional pruning and training tech-
niques will continue to provide a vital supple-
ment to dwarfing rootstocks in controlling tree
growth and cropping.

Training systems: A. Traditional; B. Spindles; C. Trellis.

Plant growth regulators to aid growth control: A. ‘Bramley’s Seedling’ apple: unsprayed (left),
Cultar sprayed (right); B. ‘Conference’ pear: control (left), regalis sprayed (right); C. Influence of
Cultar soil treatments on the flowering of sweet cherry.

A Traditional
Cordon                  Espalliar                           Step Over                                    Double U

B Spindles
Conference pear                                  Sunburst sweet cherry

C Trellis
Pears, Mini Tatura + RDI            Trellis close-up                          Gala/M26 V trellis
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Root Pruning

Root pruning is a very old method of limiting
tree growth and was used to create small trees
suitable for culture in the enclosed spaces of
walled gardens in the estates of the rich landed
gentry in UK, France and other countries. It
involved digging a deep trench in the soil
around the tree and quite close to its trunk and
then cutting all of the roots encountered. The
trench was then refilled with good fertile soil.
The technique required large numbers of staff
and was very expensive; for this reason it was
largely abandoned about 80 years ago. More
recently, interest has been revived in the tech-
nique, aided by the development of specialized
cutting tools, which, when mounted on a
powerful tractor, are capable of cutting the
roots of trees planted in orchards without the
need to dig trenches. To achieve a significant
reduction in shoot growth it is necessary to
prune the roots quite severely, i.e. close to the
tree trunk (40-60 cm) and quite deeply (40-60
cm). It is not possible to do this the whole way
round the tree bases, since they are usually
planted quite close together within the row; it is
more usual to run the tractor with the cutting
blade down either one or both sides of the tree

rows. The treatment is most effective in redu-
cing new shoot growth if carried out at around
the time of flowering; i.e. April/May in the
Northern Hemisphere.

It has been shown that trees of many species
maintain a balance or ratio of total root and
shoot lengths; if either roots or shoots are
pruned, then the tree strives to restore this ratio
by reducing growth of the unpruned compo-

nent and stimulating strong growth of the
pruned component. Hence, pruning roots
stimulates root re-growth and reduces shoot
growth until the specific root:shoot ratio is
restored.

The advantage of root pruning is that it is envi-
ronmentally acceptable and, therefore, is
appropriate for organic systems of cultivation.
Many studies show that the treatment also sti-
mulates increased flowering of the trees and
occasionally increased fruit set. However, the
degree of shoot growth reduction is very diffi-
cult to predict and root pruning may result in
poorer tree stability, due to loss of some root
anchorage. More importantly, the treatment
usually results in reductions in final fruit sizes.

Root pruning is unlikely to become a major
method of tree growth control in the future. Its
main role will be for controlling the excessive
vigour of trees that have been planted too close
together and where normal systems of control
(rootstock and shoot pruning/training) have
proved inadequate. There has recently been an
increase in its use in Holland and Belgium,
where the withdrawal of the growth regulating
chemical CCC has meant that many closely
planted pear trees have produced an embar-
rassment of vigorous growth.

CHEMICAL METHODS

Growth and Flower Bud Production

Since the 1960s chemical growth regulators
have been sold that can aid the reduction in
shoot growth on fruit trees and reduce the
costs of pruning. Almost all of these chemicals
inhibit in some way the endogenous production
within the tree of gibberellins. All of the popu-
lar products reduce shoot length by shortening
internodes. Daminozide (Alar) was the first che-
mical to become available and this proved quite
effective when sprayed onto apple trees.
Although its direct effects on shoot growth
were not strong, by inducing the production of
increased flower bud numbers and fruit set it
indirectly reduced growth. It was also useful in
reducing pre-harvest drop and increasing fruit

Compact mutants: A. Compact mutant of the vigorous triploid apple cultivar ‘Bramley’s Seedling’;
B. Columnar cultivars of apples.

Remarks

The best quince for use in hot dry soils.
Good selection for weak growing culti-

vars.
Similar to EMA but said to perform bet-

ter in the nursery.
Good adaptability to different soil types.
Induces larger fruit size but poorer pre-

cocity.
Most yield efficient rootstock but can

result in smaller fruit size if not ade-
quately thinned

Good productivity; tolerates alkaline
soils in Italian trials.

Early promise in German trials not sup-
ported by trials in USA and UK.

The easiest to propagate of the OHF
series but one of the poorest in yield
productivity; resistant to fireblight.

Induces the best productivity of the OHF
series in several trials; resistant to fire-
blight and pear decline.

Average productivity; resistant to fire-
bligh but susceptible to pear decline
and to chlorosis.

Good productivity in S. Africa but sus-
ceptible to fireblight, pear decline and
crown gall.

Good productivity; tolerates alkaline
soils but susceptible to fireblight.

Drought tolerant and low susceptibility
to crown gall; susceptible to fireblight.

Average productivity; resistant to
Armellaria mellea and fireblight.

Table 2. Commercially available clonal rootstocks for pears.

Genus/Type

Cydonia
(Quince)

Pyrus communis
(Pear)

Rootstock

BA29
EMA (QA)

Sydo

Adams 332
EMH

EMC

Ct.S 211 and 212

Pyrodwarf

OHF333 (Brokmal)

OHF 87 (Farold 87 or
Daytor)

OHF51(Broklyl)

BP1

Fox 11

Fox 16

OH11 (Pyriam)

Vigour

Semi vigorous
Intermediate

Intermediate

Semi dwarfing
Semi dwarfing

Dwarfing

Intermediate

? dwarfing in 
German trials but 
not elsewhere

Vigorous

Vigorous

Semi vigorous

Semi vigorous

Semi vigorous

Semi vigorous to 
vigorous

Semi vigorous
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Genus/Type Rootstock Vigour Remarks

Clones of species

Prunus avium F.12/1 Vigorous Now only used to a small extent in 
Australia.

P. mahaleb SL.64 and other Vigorous Well adapted to dry environments
clones and to cold winters.

P. cerasus Tabel/Edabriz Semi dwarfing Good induction of cropping; difficult
to establish; sensitive to stress;
unsuited to dry conditions.

Weiroot 53, 72 and Semi dwarfing Incompatibility can be a problem;
158 sensitive to viruses.

Weiroot 10 and 13 Intermediate Incompatibility can be a problem;
sensitive to viruses.

CAB 11E, 8F and 6P Intermediate Quite popular in Italy and performed
well in Spanish trials.

P. canescens Camil Intermediate Intolerant of soil pathogens.
P. cerasifera Adara Vigorous Tolerates wet, heavy soils and

alkalinity but incompatible with
some scion cultivars.

Clones of hybrids

P. incisa x P. serrula Inmil Dwarfing Induces erect habit, poor branching
and poor yield efficiency.

P. x dawyckensis Damil Semi dwarfing Poor yield efficiency and sensitive to
certain root pathogens.

P. cerasus x P. canescens Gisela 3 Dwarfing to semi As yet untested to any extent outside
dwarfing Germany.

P. cerasus x P. canescens Gisela 5 Semi dwarfing Currently the most popular dwarfing
rootstock; induces high levels of
fruit set and cropping; sensitive to
Phytophthora on heavy clay, poorly
drained soils.

P. cerasus x P. canescens Gisela 6 Intermediate Induces high levels of yield efficiency;
sensitive to Phytophthora on heavy
clay, poorly drained soils.

P. avium x P. cerasus PH-L Series e.g. 4 Intermediate Czech rootstocks still under trial in
and 6 many parts of Europe; good crop

induction compared with F.12/1.
P. avium x Colt Semi vigorous Induces better growth control with

P. pseudocerasus traditional UK cultivars than with
Stella and its derivatives; induces
good fruit size.

P. avium x P. mahaleb MxM 14, Brokforest or Semi vigorous Well suited to hot dry soil conditions;
Maxma Delbard 14 Performs poorly on some deep clay

and loam soils.

Table 3. Rootstocks for sweet cherries.

colour. However, reports that the product left
high levels of residues in processed apples used
in baby foods resulted in its withdrawal from
use. It has never been re-introduced, even
though the reports were later found to be
unproven and largely false.

A similar fate has more recently befallen cyclo-
cel (CCC), which had proved especially efficient
in controlling the shoot growth on pear trees.
Growers in the Netherlands and Belgium were
using many sprays of CCC and, although this in
itself was not illegal, the chemical residues that
were found in marketed fruits was shown to be
well above those permitted.

The fate of both Alar and CCC demonstrates
the current power of the multiple retailers
(supermarkets) in determining how fruits sup-
plied to them are grown. With access to sophis-

ticated analytical techniques they can rapidly
determine if residues are present in fruits sent
to them and can equally rapidly reject whole
consignments from packers or exporters, if
undesirable residues are found. They perceive,
probably correctly, that the modern consumer
does not want fruits containing these residues,
irrespective of whether it is legal or illegal to use
the chemicals in fruit production.

Paclobutrazol (Cultar/PP333) is another similar
chemical that is particularly effective in control-
ling the growth of stone as well as pome fruit
trees. It is best applied as sprays to pome fruits
and soil drenches to stone fruits. The chemical
has a long half life in the soil and has been
shown to affect the growth of other crops plan-
ted after the orchard is grubbed. This strong
persistence of paclobutrazol in the soil has been

a strong contributory factor in the failure to get
approval for its release to commerce in many
countries. Although available in the UK,
Australia and New Zealand it is not available in
the USA and many European countries. It will
probably have only a limited use in the future.
A new growth regulating chemical prohexa-
dione-Ca (Regalis) has been released recently in
several European countries. It has an advan-
tage, in comparison with paclobutrazol, in that
it has very low persistence in the tree and soil
and leaves almost no residues in fruits.
However, it is not as effective as Cultar in stimu-
lating flowering and it is necessary to apply it
several times during the season if growth con-
trol is to be adequate. Interestingly, it also
appears to have beneficial side effects in redu-
cing the incidence of fireblight (Erwinia amylo-
vora) and other diseases on treated trees.
Although sprays of growth regulating chemi-
cals, such as paclobutrazol, stimulate the pro-
duction of greatly increased numbers of flower
buds, this can lead to problems of excessive
fruit set, which is followed by very severe fruit-
let abscission. It is probable that the canopy leaf
area cannot support the excessive numbers of
fruitlets that set and this stimulates a very
severe fruitlet drop. Interestingly, in contrast to
the effects noted with daminozide, cyclocel and
paclobutrazol, sprays of prohexadione-CA, the
newest growth regulating chemical, sometimes
reduce, rather than increase flowering.
If one takes account of current consumer atti-
tudes concerning pesticide residues in fruits it is
difficult to see a secure future for the use of any
of these growth regulating sprays. This is mir-
rored by the lack of new research within chemi-
cal companies on discovering and developing
these products. In the next few decades gro-
wers and researchers may be better to focus on
use of non-chemical methods of tree size con-
trol, if they are to be sure of long term market
acceptance for their fruits.

Increase or Decrease Fruit Set and
Retention
In countries experiencing spring frost damage
to pear flowers it has become common to apply
sprays of gibberellins to aid the set and reten-
tion of damaged flowers. However, this is only
fully effective with cultivars that have the abili-
ty to set parthenocarpically (e.g. ‘Conference’
pear). More recently, sprays of a mixture of gib-
berellins have been used to stimulate the preco-
cious cropping of young pear trees in Belgium.
Gibberellin sprays, often together with an auxin
component, may also be used to aid the fruit
set of apples, cherries and plums, although
these treatments have never gained commercial
acceptance due to their significant cost.
Another strategy aimed at increasing yields is to
apply a spray in the autumn that delays flowe-
ring in the spring; this lowers the risk of frost
damage to the vulnerable flowers. Sprays of
ethephon have mainly been effective in this res-
pect.



CHRONICA HORTICULTURAE •VOL 46 • NUMBER 3 •2006    • 25

One of the most difficult problems facing fruit
growers currently is how to reduce the exces-
sive numbers of fruitlets that frequently set on
trees and that lead to the production of small,
unmarketable fruits. Traditionally, the only
method available was to thin fruits by hand and
this is still the most reliable method giving an
even distribution of fruits throughout the tree.
Unfortunately, hand thinning is very expensive;
it is, together with pruning and harvesting one
of the three most costly operations in the
orchard.

Until a few years ago it was possible to use a
range of chemical sprays for thinning fruitlets
on apple, pear, peach and plum trees. Most of
these sprays were either types of synthetic
auxins (e.g. NAA, NAD, 3-CPA) or chemicals
that released ethylene when applied to the tree
(e.g. ethephon). On apples another chemical,
the carbamate pesticide carbaryl (Sevin), also
proved extremely effective as a fruitlet thinner.
Unfortunately, most of these chemicals are in
the process of being withdrawn from use for
thinning on environmental grounds. Indeed,
carbaryl is already banned for use as a thinner
in most European countries. In a few countries,
such as the UK and Germany all of the above
chemicals are officially withdrawn from use.
Although growers in many countries continue
to use these products it is only a matter of time
before the ban becomes complete.

In the future growers will be forced to rely on
certain flower thinning chemicals that are con-
sidered more environmentally acceptable.
Chemicals, such as lime sulphur and ammo-
nium thiosulphate, are still approved in some
countries even for use in organic growing sys-
tems. Other newer flower thinners (such as
endothallic acid, pelargonic acid and Wilthin)
have a less secure future unless they are accep-
ted by the environmental lobby. Current
research in the USA, France and the UK is focu-
sing on the use of more naturally occurring pro-
ducts such as fish oils and oil seed rape oil
(Colza) for flower thinning of apples.

CURRENT STRATEGIES

New Scion Cultivars or Clones

Natural mutations of apple cultivars such as
‘Red Delicious’ and ‘McIntosh’, which exhibit
reduced growth, have been available for
approximately 50 years. These have been classi-
fied into either compact types with reduced
internode length or spur types that tend to pro-
duce more fruiting spurs and less shoot growth.
Although the ‘Red Delicious’ spur types have
proved popular (e.g. ‘Red Chief’), attempts to
artificially produce similar spur or compact
clones of the other principal apple scion culti-
vars and of other fruit species (e.g. sweet cher-
ries) have proved less successful. Use of bree-
ding techniques involving treatment of scion
wood with irradiation or treatment of cultures
with chemical mutagens has produced compact
mutants but, like their natural counterparts,

these have almost always proved to be unstable
chimeras. This means that the trees frequently
mutate back to the original vigorous form when
planted in the orchard; this problem is wor-
sened if severe pruning is used either at the
nursery or orchard stage of production. If com-
pact or spur type scions are to prove successful
in the future it will be essential to develop tech-
niques that create solid mutants and not peri-
clinal chimeras, as is the case currently.

One mutant of ‘McIntosh’, found in Canada,
has been shown to be solid and the effects to
be transferable in conventional breeding tech-
niques. This is the ‘Wijcik’ columnar clone,
which produces trees with a single stem or
trunk and little or no side branching. Pollen
from this original mutant has been used to pro-
duce a range of new columnar scion cultivars in
the UK (e.g. ‘Bolero’ and ‘Waltz’), Canada and,
more recently Germany. Currently, these colum-
nar scions are only of value as trees for the
home gardener, since their fruit quality is not
sufficient for them to be taken up by the large
multiple retailers. Also, the ‘McIntosh’ paren-
tage has resulted in sensitivity amongst the off-
spring to canker (Nectria galligena) and a ten-
dency to biennial cropping. Columnar trees
could have clear advantages in the future if the
above defects with the cultivars can be over-
come. They require little or no pruning and
techniques of mechanical harvesting would be
easy to develop leading to potentially signifi-
cant savings in the costs of production.

Most new scion cultivars are bred with the aim
of improving yields, fruit quality or, more
recently, disease resistance. However, one novel
strategy explored in France is to breed new cul-
tivars that are self thinning to single fruits per
spur cluster, so avoiding the problems of thin-
ning. French researchers have already made
some progress in producing apples with this
novel characteristic and it is hoped that this
strategy will be continued.

Root Manipulation/Restriction

If the root growth of trees is constrained by
limiting, in some way, the soil volume available,
significant reductions in shoot growth can be
achieved. This is a component of the ancient
technique of bonzai culture. Limiting root
growth can be achieved by growing trees
within semi-permeable membranes buried in
the soil or by growing the trees on mounded
soil placed over polythene buried in a trench
within the soil, so isolating the roots from the
bulk of the available soil volume. Part of the
shoot reduction achieved is attributable to
reductions in water availability. However, even
where water supply is abundant growth reduc-
tion is still apparent, possibly due to reductions
in the amounts of cytokinins produced and
transported to the scion by the roots.

Root restriction allows growers very precise
control of tree growth but does require very
careful management of water and nutrient sup-
ply and very firm anchorage supports for the
trees. Also, if root restriction is too severe, fruit
sizes are reduced. Control of tree growth by
root restriction is only likely to be popular in the
future for fruit species where suitable dwarfing
rootstocks are not available and where
management skills in irrigation nutrition and
thinning are of a high level.

Regulated Deficit Irrigation

Experiments in Australia and elsewhere have
shown that if water supply to trees is withheld
early in the season, during the period of maxi-
mum shoot growth, but then applied in abun-
dance during the period of fruit swelling, shoot
growth can be reduced with no ill effects on
fruit yield or quality. Whilst this technique has
advantages when used with peaches, pears and
some apple cultivars, problems with fruit split-
ting have also been noted. The technique is
only relevant in production areas that expe-

Root restriction: A. Restricted roots of 4-year-old ‘Bramley’s Seedling’ apple (membrane removed);
B. Three-year-old sweet cherry showing partially restricted roots.



ISHS • 26

Dr. Tony Webster is a specialist in temperate tree
fruits, especially apples, pears, plums and cher-
ries and has conducted extensive research on
rootstocks, control of tree growth, cropping,
and thinning. Dr. Webster was a Senior scien-
tist employed at East Malling Research Station
(later HRI) for 29 years but is now retired. Dr.
Webster has been Chairman of the ISHS
Working Group on Rootstocks within the Fruit
Section and presently serves as Chair  of the
Section Pome and Stone Fruits. 

Tony Webster

ABOUT THE AUTHOR

CONTACT

Dr. A.D. (Tony) Webster, I, Pine Grove Maidstone,
Kent, ME14 2AJ, UK, Phone: (0044) 1622
682862 or Bassurels, 48400, Florac, France,
Phone: (0033) 04 66 60 34 44. Email: tweb-
ster@pinegro.u-net.comREFERENCES

Ferree, D.C. and Warrington, I.J. 2003. Apples:
Botany, Production and Uses. CABI Publishing.

Tromp, J., Webster, A.D. and Wertheim, S.J.
2005. Fundamentals of Temperate Zone Tree
Fruit Production. Backhuys Publishers, Leiden,
The Netherlands.

rience hot dry periods in late spring and sum-
mer and has not been a viable alternative in
most parts of northern Europe, although this
may change with global warming.

FUTURE STRATEGIES

The most promising new method of growth
control of fruit trees involves use of molecular
biology techniques to genetically modify scions
and/or rootstocks. Some work along these lines
is already quite advanced in the USA, where
peach scions with modified growth habit have
been produced by genetic manipulation. Apples
containing a dwarfing gene have also been pro-
duced but not released to commerce. More
recently, there are reports that the gene respon-
sible for dwarfing in apple rootstocks has been
identified in separate studies in New Zealand
and the USA. Isolation of the columnar gene
could also prove of great interest, should this
prove possible in the future. The success of
these techniques will depend to a large extent
upon whether the genes can be transferred to
other scion cultivars/species and stimulated to
express themselves once introduced. This strate-
gy is likely to have minimal commercial impact
with a crop such as apple, where adequate and
cheap systems of dwarfing already exist.
However, if it were possible to transfer dwarfing
genes into pear, into vigorous subtropical spe-
cies or into rootstocks of any crop where dwar-
fing rootstocks do not exist then the commer-
cial impact could be great.

Genetic manipulation may also be used to
improve tree yields and/or fruit quality. Most
recent effort has focused on the production of
apples that are capable of longer periods of sto-
rage, although work on self fertility and other
fruit traits is also in progress. Unfortunately,
consumer opinion is currently very much against
use of genetic manipulation in food crops and

unless these attitudes change the markets are
unlikely to accept fruits from GMO crops.

In the future it may be necessary to put much
more effort into mechanization of fruit produc-
tion, if Europe is to compete effectively with
production centres in Asia in supplying the mul-
tiple retailers. Mechanization of pruning, thin-
ning and harvesting of conventional tree shapes
are all now possible but prohibitively expensive.
Only by changing the traditional tree architec-
ture will it be possible to mechanize tree fruit
production with more simple and less expensive
machines. Trees that are grown as V systems,
Eurospindles or as columnars are much more
amenable to mechanization than trees of con-
ventional architecture.

For the production of high value fruits (e.g.
sweet cherries and peaches), especially when
produced ‘out of season’, growing the trees
beneath some form of permanent or tempora-
ry protective covers can currently prove econo-
mically viable. Such covers protect the crop
from bad weather conditions and generally
improve fruit quality. However, as the large mul-
tiple retailers develop suppliers in many coun-
tries in both hemispheres, it is probable that the
value of fruits produced at times of the year tra-
ditionally considered ‘out of season’ will dimi-
nish making production under glass or poly-
thene structures prohibitively expensive.

AAccttaaHHoorrtt   CCDD--rroomm
OOrrddeerr   yyoouurr   oowwnn  ttaa ii lloorr   mmaaddee
AAccttaa  HHoorrtt ii ccuull ttuurraaee  ll iibbrraarryy  iinn
CCDD-- rroomm  ffoorrmmaatt   aanndd  iinncc lluuddee

aannyy  AAccttaa   HHoorrtt ii ccuull ttuurraaee
eevveerr   ppuubbll ii sshheedd

FFoorr   ddeettaaii ll ss   llooggoonn  ttoo::

wwwwww.. ii sshhss ..oorrgg//aaccttaa
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The “Green Revolution” has boosted cereal
productivity in South Asia, especially for rice
and wheat. This contributed to a 170% in-
crease in cereal production over the last 40
years, whereas cereal area increased with only
10% (Table 1). Production of horticultural crops
increased even more significantly (on a percen-
tage), albeit from a lower base. The horticultu-

Diversifying the Intensive Cereal
Cropping Systems of the Indo-Ganges
through Horticulture

HORTICULTURAL SCIENCE NEWS

M.L. Jat, Raj K. Gupta, Olaf Erenstein and Rodomiro Ortiz

Intensive cereal-based cropping systems are
central to food security and reducing pover-
ty in Asia, which still has the largest number
of poor people in the world. Yet these irriga-
ted and highly productive systems are sub-
ject to significant and increasing forces of
change. On the supply side they face serious
natural resource management problems,
including the unsustainable exploitation of
water and soils, inefficient use of chemical
inputs, and emerging or worsening disease
and pest problems. On the demand side
they are being transformed by market forces
and changing consumer demands. Both
thrusts imply an increasing role for horticul-
ture and the present paper explores some of
the implications based on on-going work in
the Indo-Gangetic plains of South Asia.

ral increase was however primarily through area
increase (Table 1). Another important difference
is the driving force behind the increase in pro-
duction. The increase in cereal crops was largely
needed to feed a rapidly growing population,
with per capita intake only increasing 10% over
40 years (Table 2). The increase in horticultural
crops was largely due to changing diets,
implying significant increases in per capita con-
sumption of roots and tubers (namely potato),
vegetables and fruits (Table 2).

Among the major farming systems of South
Asia are those based on rice-wheat cropping
(19% of arable land in the region). The rice-
wheat farming system is characterized by a
summer (monsoon) paddy rice crop followed by
an irrigated wheat crop in the dry winter, and
sometimes a short spring vegetable crop. These
intensive cereal-based systems typically also
include vegetables (including potatoes) and live-
stock (especially for dairy). This cropping system
comprises the Indus plains in Pakistan and
North-Western India, and the Gangetic Plains in
Northern India, Nepal’s terrai and the northeast
of Bangladesh (Fig. 1).

The rice-wheat cropping pattern has been prac-
ticed by farmers in Asia for more than 1,000
years. Today the rice-wheat cropping systems in

the Indo-Ganges cover about 14 million ha, of
which in excess of 3/4 are under irrigation. The
Indo-Gangetic Plain is a relatively homogenous
ecological region in terms of vegetation. While
in the western part wheat is the dominating
crop, rice is the dominant crop in the eastern
part. A third of the total South Asian popula-
tion lives in this sub-region, making it one of
the most densely populated areas of the world
(see Table 3 for India). More than half the popu-
lation is engaged in agriculture. With 2/5 of the
cultivated land of South Asia, this sub-region
provides the bulk of food grains to the popula-
tion.

Table 1. Area, yield, production, and aggregate change over time by type of food crop in South Asia in early 1960s and early 21st century. Source:
FAO. South Asia comprises Bangladesh, Bhutan, India, Maldives Islands, Nepal, Pakistan and Sri Lanka.

Aggregate 40 year change
Early 1960s1 Early 21st Century2 (% over 1960)

Group
Area Yield Production Area Yield Production Area Yield Production

(million ha) (t/ha) (million t) (million ha) (t/ha) (million t) (million ha) (t/ha) (million t)

Cereals 112.5 1.02 114.3 123.8 2.48 306.5 10.0 143.8 168.2
Pulses 26.5 0.50 13.3 24.4 0.60 14.7 -8.1 19.6 10.0
Oilseeds 27.4 0.14 3.9 38.6 0.25 9.6 40.9 75.5 148.1
Vegetables & melons 3.3 6.46 21.3 7.6 11.37 86.0 129.8 76.0 303.7
Fruits 2.2 7.44 16.5 5.1 10.82 54.9 128.5 45.4 232.4
Roots & tubers 1.0 7.11 7.2 2.3 17.53 40.6 129.3 146.4 464.4
Nuts 0.2 0.54 0.1 0.8 0.68 0.6 254.1 26.0 346.2

1 3-year average: 1961-1963
2 3-year average: 2002-2004

India

Bangladesh

Pakistan

Nepal

Rice-wheat
zones

Figure 1. The intensive rice-wheat cropping
systems in the Indo-Ganges (South Asia).
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Farmers in the Indo-Gangetic Plains tend to be
market-oriented, aided by the productivity of
the system. Yet further increases in cereal pro-
ductivity are needed to allow land and other
resources for diversification into high-value
enterprises with horticulture. Improving irriga-
tion schemes coupled with a growing demand
of “supermarkets” from nearby urban areas will
further encourage the diversification of the
cereal-based systems of South Asia. Betterment
of marketing and processing chains plus
transport and other support services will assist
horticultural trade to local urban centers and
exports of any national surplus. Horticulture,
due to its intensive labor demands, will provide
an additional means for income to the landless
poor of the Indo-Ganges, where poverty and
household food insecurity are still widespread.
The landless laborers may benefit as wage rates
rise due to high demand for their work by com-
mercial enterprises, especially in the neighbor-
hood of major urban markets. Clearly, market
forces plus national and state policies will drive
the pace and form of sustainable diversification
for enhanced income and employment genera-
tion in rural South Asia.

ADVENT OF RESOURCE CON-
SERVING TECHNOLOGIES

Another important factor that may enhance the
diversification of rice-wheat systems is the new
“platform” made possible by the recent advent
of resource conserving technologies in the
Indo-Gangetic Plains. There has been extensive
on-station and on-farm testing and adaptation
of a range of technologies, including zero-til-
lage and direct seeding of cereal crops such as
wheat and bed planting. This implied invest-
ments for designing local, effective, and affor-
dable seeding equipment as the successful
adoption of the technology depends on farmer
knowledge and machinery availability. In 2004
the Consultative Group on International
Agricultural Research (CGIAR) gave the King
Baudouin Award to the Eco-regional Rice-
Wheat Consortium for the Indo-Gangetic Plains
(http://www.rwc.cgiar.org) for combining
efforts in promoting conservation agriculture
that benefits large numbers of farmers in the
Indo-Gangetic plains of South Asia. The
Consortium, established in 1994, includes the
national agricultural research systems of

Bangladesh, India, Nepal and Pakistan; several
international centers of the CGIAR and various
advanced international research institutions,
with the International Maize and Wheat
Improvement Centre (CIMMYT as per its
Spanish acronym) serving since 1998 as con-
vener of this eco-regional program.

Thanks to the efforts of this Consortium and
partners, zero tillage and significantly reduced
tillage is now practiced on over 3 million hec-
tares - from just 5000 hectares in 2000. This
technology is primarily applied to wheat and
has reduced the cost of cultivation by US$ 55
per ha by lowering land preparation costs and
thus increased farmer incomes. The underlying
saving of 50 liters of diesel per ha also curbs the
release of CO2 to the atmosphere. In 2003
alone, farmers in India and Pakistan derived US$
100 million in estimated net benefits. The adop-
tion of this technology produced an additional
0.5 million tons of wheat primarily due to more
timely planting, and also saved a foreign
exchange of US$ 80 million through reduced
fuel consumption in tillage and irrigation opera-
tions. The success with reducing tillage in wheat
implies a significant first step in moving the rice-

Table 2. Food per capita supply in South Asia from 1961 (pop. 575.6 million) to 2003 (pop. 1.41 billion) (data details only for selected crop groups).
Source: FAO.

1961 2003

Group Total Calorie Protein Fat Total Calorie Protein Fat Total change
(kg yr-1) day-1 (g day-1) (g day-1) (g day-1) day-1 (g day-1) (g day-1) (%)

Total 2042 52 30 2426 57.6 51.7
Animals 124 6.9 8.2 214 11.6 14.4
Crops 1968 45.2 21.8 2212 46 37.3
Cereals 144.5 1333 30.5 5.3 159.5 1459 34.3 6.1 10.38
Pulses 19.9 191 11.2 1.8 10.3 97 5.9 0.7 -48.24
Oilseeds 5.6 30 0.6 2.6 5.9 35 0.9 3 5.357
Vegetables 32.7 22 1.3 0.2 58.3 39 2.2 0.3 78.29
Fruits 24.9 31 0.3 0.2 34 45 0.5 0.3 36.55
Roots & tubers 10.2 23 0.3 0 23.2 46 0.8 0.1 127.5
Nuts 0.5 3 0.1 0.1 0.8 5 0.1 0.3 60

Table 3. Importance of horticultural crops in the Indo-Gangetic States of India.

2001 2002-033

Population Area (000 ha)2 Fruits Vegetables
State

Total Density Area Production Area Production
(million)1 (per km2)2 Total Cultivated (000 ha) (000 t) (000 ha) (million t)

Punjab 24 484 5033 4250 40.5 578 140 2.3
Haryana 21 478 440 3526 31.9 237 16 2.1
Uttar Pradesh 166 690 29767 17612 280.3 4314 850 15.8
Bihar 83 881 17330 7437 294.8 3038 610 8.3
W. Bengal 80 903 8688 5417 152.2 1786 1210 17.4
All India 1029 325 30624 141087 3787.9 45203 6100 84.8

1 Agricultural Statistics at a Glance, GOI, 2004
2 ESO, Statistical Abstract of Punjab, 2004
3 Agricultural Research Data Book, ICAR, 2005



CHRONICA HORTICULTURAE •VOL 46 • NUMBER 3 •2006    • 29

Yield (t ha-1) Net returns3 (Indian Rupees ha-1)
Cropping patterns

Maize Intercrop Maize Intercrop System

Maize sole 5.97 0 17,836 17,836
Maize + onion1 5.82 3.5 17,001 11,500 28,501
Maize + coriander1 3.85 3.2 6,149 29,000 35,149
Maize + potato 4.55 9.5 10,045 26,250 36,295
Maize + tomato 5.97 1.5 17,836 4,000 21,836
Maize + vegetable peas 4.96 2.5 12,271 9,500 21,771
Maize + gladiolus2 4.30 18,000.0 8,653 70,000 78,653

Table 4. Yield of winter maize with high value inter-cropping systems in western Uttar
Pradesh.

1 Green onion and green leaves
2 Number of flowering stems
3 US$ 1 = Indian Rupees 45

Table 5. Improving water productivity and profitability with crop diversification options in
winter in Sikandrabad, western Uttar Pradesh (2005).

Yield (t ha-1) Returns (Rs ha-1) Irrigation

Total1 Wheat Gross Net Water use Productivity
Treatments equivalent2 (m3 ha-1) (wheat

equivalent
kg m-3)

English carrot on beds 45.0 10.63 108,000 68,000 2,500 4.25
Desi carrot on beds 43.5 10.10 104,400 64,400 2,500 4.04
Desi carrot on ridges 38.5 5.78 77,000 37,000 2,800 2.06
(traditional system)3

1 Average of 3 farmers
2 Wheat equivalent yield calculated based on product value using minimum support price of wheat (MSP)
3 Traditionally carrot seeds are surface broadcasted before ridge making

Figure 2. Maize and red beets at germination time in raised
bed system.

Figure 3. Wheat plus mint planted on wide-beds.

wheat systems towards conservation agricul-
ture. The Consortium is currently addressing
some of the remaining challenges, including the
need to diversify the prevailing rice-wheat rota-
tion.

NEW TECHNOLOGICAL
OPTIONS FOR HORTICULTURAL
DIVERSIFICATION

In the context of diversification, the debate has
always focused on what areas, in which season,

and how to diversify. Farmers need to consider
the yields in respective areas and cropping sea-
sons keeping in mind how to relocate the more
remunerative crops over large areas to generate
employment and foster food security and
health for all. Intensification through relay crop-
ping and intercropping is an option for promo-
ting diversification. For example, innovative
cereal-vegetable systems (Table 4), appropriate
tillage and cultivar choices are currently being
tried with farmers in their fields and can lead to
high system productivity in the risk free winter-

summer season in the eastern plains. With
some groundwater development and relocation
of boro (winter) rice to irrigated areas in mid-
lands and uplands, new crop sequences can be
introduced into the lowlands, sequences that
include short duration direct-seeding rice,
potato, winter maize, legumes, oilseeds and
vegetables.

Furrow-irrigated raised-bed planting (Fig. 2)
provides additional options in northwest Indo-
Gangetic Plains to generate alternate sources of
productivity growth in wheat, chickpea, Indian
mustard, and through intercropping of autumn
planted sugarcane crop. For example, mint is an
optional intercrop with wheat on wide raised
beds (Fig. 3). Wheat is planted in November and
mint crop slips are transplanted on the shoul-
ders of the furrows by the end of January.
Farmers get an additional income of nearly US$
400 per ha through sale of the mint for oil. It
has also been reported by several farmers that
since mint requires irrigation when wheat crop
is maturing, it helps dissipate heat and offset
the adverse effects of the rise in average mini-
mum temperature during grain filling.

Intercropping of winter maize (including baby
corn and “maize on the cob”) with potato,
vegetable and pulse crops followed by boro rice
has the potential in the eastern Ganges not only
to intensify the rice-wheat system but also to
diversify it through crop substitutions (Fig. 4).
Surface seeding is yet another crop esta-
blishment option that helps intensifying lands
currently known as “rice fallows”, and im-
proves income for farmers that manage these
lands. Many “rice-fallows” can be planted with
lentil or chickpea using surface seeding tech-
niques in the Eastern Plains. Mixed cropping of
Sesbania, rice, sesame, maize and mungbean in
low lying areas and excessively moist soils can
help manage risk of floods or droughts in flood
prone areas and improve livelihoods of small-
scale farmers in the Eastern Ganges.

Options for winter maize intercropped with
high value crops were also assessed in on-farm
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Yield Cultivation Gross Net Irrigation
Crop establishment methods cost returns returns water2

(t ha-1) (Rs ha-1) (Rs ha-1) (Rs ha-1) (m3 ha-1)

Direct seeding on Beds-precision planter 29.5 28,000 59,000 31,000 3,600
Transplanting of seedlings on raised beds 30.0 30,500 60,000 29,500 3,600
Direct seeding on ridges (manual) 24.5 32,000 49,000 17,000 3,900
Transplanting on ridges (traditional) 25.0 32,500 50,000 17,500 3,900

Table 6. Effect of planting techniques on cabbage yield, profitability1 and water use in
cabbage in Hapur, Uttar Pradesh (2005).

1 Sale price of cabbage at Rs 2000 per t
2 Six irrigations were applied and cabbage was planted in 2 rows on 37 cm wide beds at the top

Yield (t ha-1) Gross returns (Rs ha-1)
Cropping system Production cost Net returns

Baby corn Intercrop Baby corn Intercrop Total (Rs ha-1) (Rs ha-1)

Baby corn + red beets 0.85 25.5 63,750 76,500 140,250 26,500 113,750
Baby corn + cabbage 0.80 27.8 60,000 27,800 87,800 29,300 58,500
Baby corn sole 0.89 - 66,750 - 66,750 23,800 42,950
Beet root sole - 26.7 - 80,100 80,100 21,000 59,100
Cabbage sole - 29.5 - 29,500 29,500 25,000 4,500
Average 0.85 - 63,500 - 98,267 26,533 71,733

Table 7. Effect of intercropping systems on productivity and profitability1 of baby corn and winter vegetables at Sikanderabad (2006).

1 Sale price of baby corn at Rs 75,000 t-1, beet root at Rs 3,000 t-1, cabbage at Rs 1,000 t-1

trials using the raised bed planting technique
(narrow beds-37 cm top, Fig. 2). The maize was
sown in the centre of the beds with two rows
of intercrops (carrot, hot pepper, or red beet)
planted on the sides of the bed. Although the
yield of sole maize was highest, the profitability
was higher in maize + red beet intercrop. The
raised bed planting technique thus provides an
option for intercropping of high value cash
crops with row crops like maize during the win-
ter season.

English and local (desi) carrot were also com-
pared using two planting methods in on-farm
trials (Table 5). Bed planting outyielded the tra-

ditional method of carrot planting, in which
seed is surface broadcasted followed by ridge
making with a ridger. Such a practice wastes
expensive seed, thereby lowering plant density
and yield. Maximum profitability was recorded
with English carrot grown on raised beds (Rs
68,000 ha-1), followed by desi carrot on beds
(Rs 64,400 ha-1). Furthermore, the wheat-equi-
valent yield was much higher than the yield
of wheat generally reported in the region (4-5 t
ha-1). Water productivity of bed planting was
almost double the traditional system (Table 5).

Improved planting techniques also showed
potential for cabbage cultivation. Cabbage

yield was higher when seeded with a precision
planter or transplanted on 37 cm wide raised
beds at the top as compared to traditional plan-
ting on sloppy ridges (Table 6). High value vege-
table crops such as cabbage, English carrot or
red beets can be established by direct dry see-
ding on the raised beds using a precision plan-
ter attached to a tractor fitted with narrow
wheel tires. Net returns were almost half when
using the farmer practice of cabbage cultivation
on the ridges (Table 6). Planting two rows on
the top of the ridges (10-12 cm apart) increases
inter-row competition resulting in significantly
lower yield.

Farmer participatory trials were also conducted
using wider beds 100 cm on the top and with a
20 cm wide furrow used for irrigation.
Intercropping of red beets or cabbage with
baby corn on the wider raised beds (100 cm on
the top) did not adversely affect the yield of
baby corn or of the intercrops (Table 7).
However, crop compatibility was higher if red
beets were intercropped with baby corn than
with cabbage. It has been our experience that
productivity of red beets in corn intercropping
system was higher on wider beds than on the
narrow beds (37 cm wide on the tops). Red
beets planted on either sides of the corn gets
more space for light and nutrition for a healthy
growth.

CONCLUSION

Market and technological developments imply
an increasing scope for diversifying intensive
rice-wheat systems with horticultural crops in
the Indo-Gangetic Plains of South Asia.
Horticultural crops also tend to have a positive
poverty reduction bias, being labor intensive
and small scale. There are, however, some chal-
lenges to capital- and knowledge-intensive hor-
ticulture that still need to be addressed in the
Indo-Ganges, e.g. access to land and resources,
maintaining the cold chain, market develop-
ment viz. a viz. bureaucracy and transaction
costs. The rice-wheat systems are also characte-
rized by a public incentive structure geared
towards these cereals, which are still the staple
food of the sub-continent. The relative prices of
cereal crops such as rice and wheat have
decreased over recent decades, eroding their
farming profitability. However, cereal price
decreases benefit the poor consumer, whereas

Figure 4. Maize-onion (left) and maize-gladiolus (right) intercropping on-farm trials in the
Indo-Ganges.
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higher value crops such as vegetables or fruits
often remain out of their reach. Hence, the pro-
fitability of horticulture may increase while the
consumption of such crops by poor could
decrease in South Asia.

The on-going ‘No-till or Reduced-till Revolution’
is benefiting all farmers and civil society and
enhancing the prospects for diversification. It is
a silent multi-stakeholders’ movement funded
primarily through private investments and
driven by an urge to produce more food at less
cost, conserve land and water resources and
improve environmental quality. It also provides
a means for expanding horticulture and its
gains to both growers and consumers.
Whereas, the “Green Revolution” provided for
national food security, conservation agriculture
is an important strategic component to ensure
food security, poverty alleviation, health for all,
rural development, agricultural productivity,
and environmental quality. Intensive cereal
cropping systems in the Mediterranean littoral,
the Yellow River Basin, and northwestern
Mexico can also benefit from the knowledge
and ensuing technology being generated today
by their fellow farmers of the Indo-Ganges.

Olaf Erenstein

M.L. Jat is a senior agronomist with the Directorate of Cropping System Research, of the Indian Council
of Agricultural Research (ICAR) at Modipuram; Raj K. Gupta, system agronomist, works as regional faci-
litator of the Rice-Wheat Consortium and CIMMYT country liaison officer to India; Olaf Erenstein is an
agricultural economist of CIMMYT based at New Delhi; and Rodomiro Ortiz, formerly director of
CIMMYT Intensive Agro-Ecosystem Program, serves now as CIMMYT director of resource mobilization
at headquarters in Mexico. Over the years a consortium of generous partners has supported the Rice-
Wheat Consortium, including the following investors, The World Bank, the Asian Development Bank
(ADB), the International Fund for Agricultural Development (IFAD), the United States Agency for
International Development (USAID), the Directorate General for International Cooperation of the
Netherlands (DGIS), the Australian Centre for International Agricultural Research (ACIAR), the
Department for International Development of the United Kingdom (DFID), and the Government of
India, as well as from membership fees by participating national programs and international agricultu-
ral research centers. For further information about the Rice-Wheat Consortium please write to
r.gupta@cgiar.org

Rodomiro Ortiz

ABOUT THE AUTHORS

M.L. Jat Raj K. Gupta

THE WORLD OF HORTICULTURE

Walnut Germplasm in Kyrgyzstan

Kyrgyzstan, one of five Central Asian republics
(Fig. 1), occupies an area of 198 thousand km2,
including the western half of the Tien Shan and
some parts of the Pamir. The republic’s relief is
notable for its sharp, high-altitude contrasts
(from 500 to 7439 m), with almost 90% of
Kyrgyzstan lying at an altitude of more than
1500 m. Most of this area (60-65%) is covered
by mountain ridges with deep and intense divi-
sions of relief. The majority of the ridges are
100-300 km in length and 10-40 km wide. The
largest elevations are characteristic of special
regions, with the highest found at Tien Shan,
known as the Kan Tenir Muztag, where Peak
Pobeda (7439 m) and Kan-Too (6995 m) are
located.

CLIMATE

Most of the republic’s territory lies on the tem-
perate latitude of the climate zone, while the

Davlet Mamadjanov

southern regions are located on the subtropical
climate zone. Kyrgyzstan is situated at the cen-
ter of Eurasia. The continental climate is charac-
terized by remoteness from oceans and seas,
presence of deserts and aridity, and clearly
defined seasons.

FLORA

The republic’s flora is diverse, with about 4000
species of higher plants, which form 20% of
the total flora of the former Soviet Union. The
composition of the flora depends on the relief,
climate, and other factors.

The republic’s forest is 3607 thousand ha, inclu-
ding forest-covered land of 835 thousand ha in
the Tien Shan and Alay Mountains, as well as
along the river basins at altitudes ranging from
1000 to 3500 m above sea level. The national
economic value of most of these forests lies in
their protective role. They regulate water flow

from mountainsides, protect the soil from water
erosion and prevent the formation of destruc-
tive floods. The forests are present as large con-
tiguous areas with specialized areas of pure
walnut stands. The northern part is dominated
by Tien Shan spruce forests, and in the south
there are fruit forests with walnut, apple and
cherry trees. The semi-deserted regions are
covered by pistachio and almond trees. Archs
(juniper) forests grow on dry slopes with
Zeravshan and Semiglobosa.
Walnut forests have high value. The total area
of walnut forests is 630 thousand ha, including
a forest-covered area of 259 thousand ha, of
which 41 thousand ha are pure walnut forests.
During harvesting, people collect up to 2400
tonnes of walnuts, 80-100 tonnes of pistachios,
3-4 thousand tonnes of wild apples and cher-
ries. The main walnut stands can be found on
the altitude of 1200-2200 m above sea level on
slopes of different exposures. The walnut
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forests belong to the region of south-west Tien
Shan and play an important role in soil protec-
tion and water regulation. They have great
significance for the local population as a source
of fruit, timber, firewood and medicinal raw
material.

WALNUT GERMPLASM

The favorable climate and environment condi-
tions of these forests have contributed a wide
range of walnut forms in respect of fruit size,
mass, and shape (Dyachenko, 1934; Aksakov,
1940; Sokolov, 1949; Zarubin, 1954; Shev-
chenko, 1976; Mamadjanov, 2001). Nut shape
varies from round to oblong; color from straw-
color to dark brown, shells from very thin to
thick. The kernels can taste bitter or sweet and
vary in oiliness; some kernels can be easily
extracted (Fig. 2). Trees range from early to late
blooming, many show disease resistance, and
some are very fruitful. Some bear fruits without
pollination.

In the past, selection activities were aimed at
traits of economic value such as large fruit size,
ease of extraction, kernel percentage as well as
biological features such as frost and disease
resistance. In the 1960s, experimental collec-

tions were established to assess promising
selections and cultivars according to biological
features and economic value. Several late vege-
tation types were identified based on phenolo-
gical observations. Trees were divided into pro-
togenic and protoandric flowering types and
several were identified with a short vegetation
period.

Frost resistance of the best selections can be
observed in the years with late spring frosts. In
such years ‘Uigursky’ and ‘Ostrovershinny’ only
have damaged buds and one-year-old sprouts
whereas on other trees, two-year-old sprouts
will be damaged.

Walnut leaves are annually affected by fungal
pathogens such as Marconina juglandi, but
there are genetic differences in resistance. For
instance, ‘Uigursky’ and ‘Oshsky’ are tolerant
with only a few spots observed on leaves while
other selections may be seriously infected.
‘Uigursky’ and ‘Oshsky’ fruit regularly and are
productive since they are late flowering and
avoid spring frosts and the ability to bear fruit
from both apical and side buds.

‘Ak-Tereksky’, ‘Gavinsky’, ‘Uigursky’, ‘Ostro-
vershinny’, ‘Oshsky’ and ‘Desertny’ are not infe-
rior to foreign cultivars. In the Russian
Federation, the average weight of graded nuts
ranges from 11.8 to 16.2 g, in Ukraine from
13.0 to 15.1, in Moldova from 9.9 to 17.3 g, as
compared to Kyrgyzstan from 10.6 to 20.0 g.
Kernel percentage from the best cultivars in
Russia ranges from 42.6 to 64.3%, in Ukraine
from 37.6 to 60.4%, in Moldova from 45.6 to
59.4%, in USA from 47.0 to 58.0%, in China
from 55.0 to 67.0%, in Kyrgyzstan from 45.0
to 56.0%. Lipid content of kernels in Russia
ranges from 58.5 to 70.2, in Ukraine from 5.0
to 72.7%, in Moldova from 65.8 to 69.8%, and
from 62.0 to 74.0% in Kyrgyzstan.

Unlike other CIS countries and regardless of
the great variation in forms, there are no state-
approved cultivars in Kyrgyzstan. In contrast, in
the catalogue issued by the USSR State
Commission for Agricultural Testing
(Schepotiev and Richter, 1985), there were 18
cultivars of walnut, 3 for Ukraine, 4 for
Uzbekistan, 2 for Azerbaijan, 4 for North
Caucasus, and 5 for Moldova. Six walnuts (2
large-fruited and 4 late flowering) in
Kyrgyzstan were submitted to the USSR State
Commission. There were 3 forms with special
features: large-fruited ‘Bomba’ (average
weight 18.0-20.0 g), a “paper-thin” shell selec-
tion (0.5-1.0 mm), and a “clustering type” (8-
12 nuts in a cluster). One selection immune to
Marconina was selected. There were no selec-
tions for homogamous flowering (simultane-
ous maturation of stamen and pistil) or for
selections promising for timber.

Walnuts were assessed according to the whole
complex of features such as productivity, regu-
lar fruiting, frost and disease resistance. Of the
local cultivars (‘Uigursky’, Desertny’, ‘Ak-
Tereksky’, ‘Ostovershinn’, ‘Oshky’, and
‘Gvinsky’) only ‘Uigursky’ and ‘Ostrovershinny’

Figure 1. The map of Kyrgyzstan.
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Figure 2. Variation of walnut nut shapes
and sizes.

Kernel Nutshell Nut
Selection content thickness mass

(%) (mm) (g)

3A 47.4 1.5 10.6
4A 55.8 1.2 10.8
10A 54.7 1.0 11.5
11A 45.6 1.5 14.5
12A 45.1 1.9 13.8
2K 46.7 1.9 13.5

Table 1. Characteristics of elite selections
of walnut.
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Figure 3. Elite walnut selections from Kyrgyzstan. (A) ‘Uigursky’ walnut: average fruit weight
14.1 g, kernel 48.8%, lipid content 68.3%; (B) ‘Ostrovershinny’ walnut: average fruit weight
11.7 g, kernel 45.7%, lipid content 68.4%; (C) Selection 3A: average fruit weight 10.6 g, ker-
nel 47.4%, lipid content 69.5%; (D) Selection 4A: average fruit weight 10.8 g, kernel 55.8%,
lipid content 68.8%; (E) Selection 10A: average weight 11.5 g, kernel 54.7%, lipid content
69.9%; (F) Selection 11A: average fruit weight 14.5 g, kernel 45.6%, lipid content 68.8%; (G)
Selection 12A: average fruit weight 13.8 g, kernel 45.1%, lipid content 65.3%; (H) Selection
2K: average fruit weight 13.5 g, kernel 46.7%, oil content 66.6%. Elite selections will be
made available for sharing with national germplasm banks.

were considered to have all good features; they
were less susceptible to frost and diseases, bore
fruit regularly, and were highly productive.

Selection activities implemented during the last
5 years (1999-2004) in the walnut forests resul-
ted in the identification of 17 valuable new wal-
nut forms good in nut quality and biological
features. Elite selections are shown in Table 1
and Fig. 3. Selection 3A, 4A, 10A and 2A are
high-yielding, regularly bear fruit, are resistant
to frosts and have fruit of high quality. Selection
11A has medium yield.

A number of selections have good potential:
2A, 6A, 7A, 8A, 9A, 13A, 14A, 15, 17A, 18A,
3K. Selection 3A, 4A and 11A have the ability
to bear fruit without pollination. The time of
flowering of staminate and pistillate inflores-
cences of 10A is the same; as a result such trees
regularly bear fruit. There were 6 elite forms:
3A, 4A, 10A, 11A, 12A, 2K. Regular bearers
include 7A and 14A; thin shell 13A, fast ripe-

ning 8A and 17A, and burl type, 6A. Passport
data is available for all selections.

CONCLUSIONS

The walnut forests of Southern Kyrgyzstan
occupying great areas can be distinguished by
wide diversity creating an opportunity to select
valuable new walnuts. Walnut cultivars selected
in the past and those identified recently repre-
sent only a small portion of the available germ-
plasm growing in the natural and artificial
stands of the walnut-fruit forests belt of
Southern Kyrgyzstan.

The best Kyrgyz walnut cultivars are not inferior
to any foreign cultivars in quality. The best wal-
nut cultivars (‘Uigursky’, ‘Ostrovershinny’) and
selections (3A, 4A, 11A, 10A, 12A, 2A) have
been recommended for introduction to State
Forest Enterprises as well as for private firms to
create high-yield plantations.
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Horticultural Reviews, devoted to reviews in
horticultural science and technology, was esta-
blished by Professor Jules Janick 27 years ago
and has become an extremely useful resource
for horticulturists. The variety of topics included
is diverse and includes articles on disciplinary
aspects, state of the art of new technologies, or
synthesis about new or lesser known crops. The
reviews are well presented, carefully edited, and
easy to read. A clever selection of topics and
careful selection of authors, who are recognised
experts, make Horticultural Reviews a classic
series in horticultural science and technology.

Volume 31 includes reviews dealing with parti-
cle films, the foliage-plant industry, fruit drop in
mango, olive physiology, crop load in apple,
chestnut production, and the botany and horti-
culture of North American pawpaw. The dedi-
cation to Ian Warrington, written by David
Ferree, Ohio Agricultural Research &
Development Center, USA, addresses
Warrington’s multifaceted personality and his
career in New Zealand where his broad know-
ledge of horticultural science, understanding of
the industry, and leadership has resulted in the
international recgnition of his work. Ian
Warrington is an active and well-known mem-
ber of the ISHS, and since 2002 has served as
Vice-president.

Michael Glenn and Gary Puterka from the
USDA Appalachian Fruit Research Station, West
Virginia, USA, have contributed a review en-
titled Particle Films: A New Technology for
Agriculture. These films consist of fine inert
mineral particles that, by altering plant surfaces,
are used for pest control and for improving the
physiological properties of the crop. The review
integrates knowledge on insect behaviors,
mineral technology, and light physics. The use
of particle films for arthropod pest control is the
main topic of the article but it also includes phy-
siological and horticultural uses such as the
effect on net gas exchange, productivity, and
reduction of UV damage and solar injury. The

New Books, Websites

text is profusely illustrated with photos, figures
and tables, and provides useful information
about this new and promising environmental-
friendly technology.
Jianjun Chen, Dennis McConnell, Richard
Henny and David Norman, from IFAS, University
of Florida, USA, have contributed The Foliage
Plant Industry, an extensive review of foliage
plants, their origin, history, and utilization; pro-
duction conditions and environment; propaga-
tion, production techniques, and post-produc-
tion; as well as perspectives for the industry. The
authors provide very useful information inclu-
ding a table with the taxonomy and ornamental
value of 120 foliage plants. The text on produc-
tion conditions and environment is very infor-
mative, especially in regards to light intensity,
temperature requirements, and nutrition needs
of the various species. This is a well-written and
useful text for those interested in this promising
group of ornamental plants.
Fruit Drop in Mango is coauthored by Zora
Singh and Aman Ullah Malik from Curtin
University of Technology, Australia and Thomas
Davenport from the University of Florida, USA.
Fruit drop has a major negative impact on
mango fruit yield and causes great economic
losses in the various mango-growing regions of
the world. This article expands and comple-
ments previous reviews on this relevant topic
and covers the state of the art on phytohormo-
nal control of abscission; biotic, abiotic and
endogenous factors influencing fruit drop; and
includes a discussion of management practices
that may reduce fruit drop. This is a scientifical-
ly interesting article that combines an under-
standing of fruit drop with horticultural advice
and suggestions for future research.
The Physiology of Adaptation and Yield
Expression in Olive, coauthored by D.J. Connor,
from the University of Melbourne, Australia,
and E. Fereres from the University of Cordoba,
Spain, is a useful and comprehensive review of
the biology and physiology of the olive tree, an

ancient but now fashionable Mediterranean oil
and fruit crop. The article elegantly combines
information on olive tree growth and develop-
ment, water relations, mineral nutrition, carbon
accumulation, biomass partitioning and stress
physiology with an understanding of its ecolo-
gical adaptation and improvement of fruit yield.
This olive review provides a fine contribution to
the scientific understanding of a lovely plant
and symbol of peace, which is still limited des-
pite its long history of cultivation and economic
importance.
Crop Load Interactions in Apple, written by Jens
Wünshche and Ian Ferguson from the
Horticulture and Food Research Institute of
New Zealand, presents an original analysis of
crop load. The authors go beyond the traditio-
nal approach that considers only the effect of
fruit load on tree and fruit physiology, but also
focus on the impact of cropping on fruit quali-
ty in terms of post-harvest storage, shelf life,
and consumer preference. Information is provi-
ded about environmental and crop manage-
ment factors that determine crop load; the
effect of crop load on vegetative and reproduc-
tive responses, and fruit attributes; and on
diverse physiological and biochemical proces-
ses.

Chestnut: Botany, Horticulture, and Utilization
by Giancarlo Bounous and Daniela Marinoni
from the University of Torino, Italy, presents a
multidisciplinary approach to this ancient and
scientifically neglected crop that plays a rele-
vant economic and environmental role in many
regions. Topics include taxonomy of the species,
plant morphology, reproductive biology, propa-
gation, breeding, orchard management, and
post-harvest technology and nutritional value.
This is a useful text for those interested in lear-
ning more about chestnut, a species with enor-
mous potential.

The North American Pawpaw: Botany and
Horticulture, written by Kirk Pomper from
Kentucky State University, USA, and Desmond
Layne from Clemson University, USA, introdu-
ces to a broader audience a North American
native tree with ornamental value and rich in
useful bioactive compounds, a fruit with unique
qualities, and with potential as a new high-
value crop. The article is concise but includes
the most relevant information about taxonomy,
tree morphology and anatomy, genetic diver-
sity, propagation, orchard establishment and
management, diseases and pests, marketing,
and consumer acceptance. However, the future
of pawpaw still depends on the improvement
of growing technology and the development of
an overall marketing strategy.

Volume 32 includes a number of articles of
diverse nature, which attracts readers interested
in both scientific and horticultural oriented
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approaches. The topics include fruit tree archi-
tecture, peach orchards, irrigation of deciduous
trees, Leucadendron, Chinese jujube, yew, alli-
ums, and invasive plants. The dedication to
Margaret Sedgley, written by Bryan Coombe
from the University of Adelaide, Australia, pre-
sents a detailed analysis of the outstanding
career of this prominent scientist. Margaret
Sedgley is a recognised expert on reproductive
biology of higher plants, who developed a
scientific work of incommensurable breath,
depth, and sheer volume at the CSIRO and then
at the University of Adelaide. She has studied
many different horticultural plants and coordi-
nates large research groups. Professor Sedgley
is a highly productive scientist, an inspiring lea-
der, and an outstanding example of dedication
to horticultural science.

Analyzing Fruit Tree Architecture: Implications
for Tree Management and Fruit Production was
written by E. Costes, P.E. Lauri and J.L. Regnard
from INRA-Agro Team, Montpellier, France. The
knowledge about tree architecture (growth,
branching, and flowering processes) is of great
importance for high yield performance of fruit
crops. The authors address this complex topic in
an integrated and comprehensive text, well
organized and profusely illustrated. The first
part of the article deals with concepts used in
architecture analysis and their application to
fruit species. The second part addresses the
consequences of tree architecture for tree trai-
ning, orchard management, and fruit produc-
tion. The text is concise and clear, integrates the
principles with their horticultural applications,
and includes a very useful glossary for those
readers less fluent in the specific terminology
involved.

Peach Orchard Systems was coauthored by
Richard Marini from Pennsylvania State
University, USA and by Luca Corelli-Grappadelli
from the University of Bologna, Italy. Peach is
one of the most important deciduous fruit trees
but, to maintain competitiveness, orchard sys-
tems require modification to reduce costs and
to increase fruit yield. This article presents a
critical evaluation of peach orchard systems and
vigor-control methods, identifies limitations to
high peach yields, and suggests potential areas
of research. This is an interesting contribution
that will stimulate dramatic changes in peach
orchard systems.

Irrigation Scheduling and Evaluation of Tree
Water Status in Deciduous Orchards was contri-
buted by Amos Naor, University of Haifa, Israel.
Increasing water use efficiency is a major con-
cern for irrigated crops due to high prices and
shortages of water. This review focuses on
recent publications about the effect of deficit
irrigation at different phenological stages on
productivity and fruit quality, and on factors
affecting irrigation level, water stress assess-
ment, and timing. The author combines princi-
ples with irrigation practices and opens up new

ways for a better use of water in deciduous
orchards.

Leucadendron: A Major Proteaceous
Floricultural Crop by Jaacov Ben-Jaacov and
Avner Silber from the Volcani Centre, Israel, is a
comprehensive review about this fashionable
flower crop. It includes taxonomy and ecology
of the plants, world industry, breeding, propa-
gation, cultural practices, plant protection and
post-harvest. The text contains numerous
tables and graphs and non-published informa-
tion from growers.

Mengjun Liu from the Agricultural University of
Hebei, China, is the author of Chinese Jujube:
Botany and Horticulture, a native fruit and
medicinal plant from China. The article is very
comprehensive and includes information on
botany, physiology, ecophysiology, breeding,
propagation and cultivation. The text is well
illustrated with tables and figures and presents
useful information about this little known crop
cultivated in China and South Korea.

Taxus spp.: Botany, Horticulture, and Source of
Anti-Cancer Compounds is coauthored by John
DeLong and Robert Prange from Agriculture
and Agri-Food Canada. The yew is well known
in western Europe as an ornamental tree,
sacred or mythic for some people, and the
wood prized for its utility. It has recently be-
come famous due to Taxol®, a well known che-
motherapeutic agent widely used as an anti-
cancer medicine. The article covers history,
botany, and horticulture of this species and
dedicates major attention to the pharmacology
of anti-cancer compounds present in Taxus.

The Genus Allium: A Developmental and
Horticultural Analysis by Rina Kamenetsky from
the Volcani Centre and Haim Rabinowitch from
the Hebrew University of Jerusalem in Israel
reviews the morphology and physiology of the
most important Allium species in conjunction
with their geographic origin. The article inte-
grates information about the use of genetic
resources, the comparison between biomor-
phological groups and plant development, pro-
pagation, and chemical composition. The
various topics are explained with the use of ori-
ginal schemes and illustrations.

Alex Niemiera and Guy Phillips from the Virginia
Polytechnic Institute and State University, USA
address a complex, controversial, and multifa-
ceted topic in The Invasive Plant Debate: A
Horticultural Perspective. The article begins
with definitions, presents the various perspec-
tives about invasive plants, and discusses the
ecology of invasive species and regulatory
aspects. The debate about this topic, including
scientific and regulatory aspects, is of special
interest to the ornamental plant industry that
has and continues to introduce many alien spe-
cies.

Reviewed by António A. Monteiro, Technical
University of Lisbon, Portugal

Plant Breeding Reviews, Volume 26. Jules
Janick (Editor). December 2005. John Wiley
& Sons, Inc., N.Y., USA. [Hardcover] 394p.
ISBN 0-471-73215-X. £140.00 / €195.70.

Plant Breeding Reviews, Volume 27. Jules
Janick (Editor). January 2006. John Wiley &
Sons, Inc., N.Y., USA. [Hardcover] 384p.
ISBN 0-471-73213-3. £140.00 / €195.70.

Plant Breeding Reviews is an open-ended
series edited by Prof. Jules Janick and published
by John Wiley & Sons, Inc. The series, which
includes in recent years two annual volumes,
presents the state-of-the-art on plant genetics
and the breeding on broad range of crops. Each
volume begins with a dedication chapter to a
scientist that contributes to plant breeding and
genetics followed by review articles on plant
genetics and its use for the enhancement of the
most important crops including vegetables,
fruits and ornamentals. Conventional and mole-
cular breeding as well as crop genetic resources
issues important to food security worldwide are
also among the topics for each review article.
The series give emphasis to a fundamental
understanding of crop genetics and its applica-
tions onto major crops through breeding
methods. Each chapter bridges the gap
between the specialized researcher and the
broader community of plant scientists regarding
a crop, a breeding subject or a method.

The dedication to volume 26 was written by
Csaba Koncz (Max Planck Institute, Cologne,
Germany) and portrays Prof. George P. Rédei,
an Arabidopsis geneticist and polymath. It was
a well deserved acknowledgment of the series
to a professional that brought to the attention
of the plant breeding community a useful, rapid
cycling, small genome size weed such as
Arabidopsis, which became a model system for
plant genetic research. Prof. Rédei also contri-
buted to education in genetics through his
extensively used textbooks. The chapter pro-
vides insights into his life and research career,
summarizing his achievements. The contents of
this volume include five other articles on
papaya, barley, legumes, Roi genes and poly-
ploidy terms.



ISHS • 36

Dennis Gonsalves (USDA-ARS, Hawaii) and col-
leagues from the southern hemisphere provide
an update on genetic enhancement of papaya
to control ring spot virus (PRSV). They mainly
focus on transgenic papaya but also provide
details on breeding through intergeneric hybri-
dization and recurrent selection schemes.
Surely papaya growers worldwide will be glad
to hear more news about growing selections
from these tropical fruit breeding programs,
but in some locations, especially in the develo-
ping world, the regulatory framework for GM-
crops plus the political climate and controversy
on transgenic technology may continue delay-
ing its use in the fight against PRSV.
Root loci (Roi) genes are the subject of the
chapter written by Margareta Welander and Li-
Hua Zhu (Swedish Agricultural Univ., Alnarp).
Roi genes induce morph type changes in both
agricultural and horticultural species such as
dwarfism (e.g. in apple), branching (in alfalfa),
precocity (in tobacco) and rooting (in pear). The
authors give details of the hairy root disease
and the effects as well as the breeding value of
the Roi genes (especially A, B, and C), after
reviewing advances through molecular
research, their physiology and how each affects
morphological traits. The chapter provides a
broad range of examples ensuing from both
research on, and use of Roi genes but the
authors warn any potential users of gene issues
such as pleiotropy and its side effects if pur-
suing crop improvement with this breeding
technology.
Prof. Stanley J. Peloquin (Univ. of Wisconsin,
Madison) and two of his former co-workers
(Domenico Carputo, Univ. of Naples, Portici and
Elsa L. Camadro, INTA, Balcarce) bring to our
attention the need for improving the use of
terms when dealing with polyploidy. Their arti-
cle links terminology with cytogenetic behavior
and shows its advantages since the consequen-
ces for genetic research and breeding of poly-
ploid crops are clearly established. Terms such
as disomic and polysomic polyploids rather than
allopolyploids or autopolyploids are advocated
in their text due to the shortcomings the
authors attached to the old terms. Surely, more
genetically meaningful terms should be pre-
ferred and readers are therefore encouraged to
adopt such terminology in their reports.
The important subject of breeding to ensure
food safety was the topic of the review article
by Thin Meiw Choo (Agriculture and Agri-Food
Canada, Ontario), who describes how to tackle
mycotoxins in barley through its genetic enhan-
cement with the available crop gene pools.
After reviewing the many Fusarium species
involved in head blight and mycotoxin accumu-
lation, the reader benefits from the tabulated
data on the toxins found in barley worldwide,
the text gives details about sources of genetic
resistance among cultigens and wild species as
well as for traits associated to head blight
resistance in barley. The chapter ends with an
overview of both conventional and molecular

breeding methods including the use of DNA
markers, mutation and in vitro selection, as well
as the potential of genetic transformation. A
timely summary of the advances in barley bree-
ding for head blight resistance that ends with a
promising outlook on the difficulty of genetic
enhancement methods to provide a means for
ensuring food safety in this important food
crop.

The last - but not least - chapter deals with
legume genomics and how it can be used for
exploiting the biodiversity available in a broad
range of pulse crops. The authors of this chap-
ter led by Sangam L. Dwivedi are drawn from
the centers of the Consultative Group on
International Agricultural Research (CGIAR) and
the main crops included in their review are
beans, chickpeas, cowpeas, lentils, pigeon peas
and soybeans, which are among the most
important pulses included in the mandate of
the CGIAR centers. This chapter provides many
tables summarizing supply to diets, production
and trade statistics for most legume crops
grown around the world, as well as on major
pests that affect such crops. The reader can also
benefit from the tabulated information of the
most recent available literature on the use of
plant genetic resources in breeding each of the
legumes included in this review, as well as
advances in DNA marker technology and bioin-
formatics including those for model species
such as Lotus japonica and Medicago truncatu-
la and their (potential) use in molecular legume
breeding. The article could benefit by adding
some diagrams showing examples on how
genomics can be included in ongoing breeding
efforts, which may facilitate the reading of this
manuscript. The extensive literature review
compiled and used by the authors of this chap-
ter provides a superb source of information to
legume researchers worldwide.

Volume 27 was dedicated by Thomas C.
Osborn (Seminis Vegetables Seeds Inc.) to a pro-
minent horticulturist: Prof. Fredrick A. Bliss, a
teacher, researcher, and plant breeding research
leader. It was a timely recognition to Prof. Bliss,
the mentor of many generations of scientists
who are practicing plant breeding across a
broad range of species and several locations
worldwide. The following five chapters refer to
overviews on breeding to important “asexual”
crops: sugarcane and Douglas-fir, or focusing
on breeding for maize foliar pathogens, synteny
among Rosaceae species, and potential of DNA
markers in the genetic enhancement of cucur-
bits.

Ray Ming and co-workers (affiliated with
leading sugar cane research organizations) pro-
vides details on sugarcane improvement
through both “conventional breeding” and bio-
technology. This chapter updates our know-
ledge on the genetic enhancement of one of
the most important sweetening sources of our
diets by giving the state-of-the-art on what
tools are available today in the sugarcane bree-
der tool-kit.

Richard C. Pratt and Stuart G. Gordon wrote
the chapter on what bacteria, fungi and viruses
affect the maize crop and what means are used
by corn breeders to overcome them. This chap-
ter will be a useful entry-point for maize bree-
ders aiming to incorporate host-plant resistance
against this broad range of pathogens.

Pere Arús and colleagues give an update on
available genetic maps and their synteny among
main Rosaceae species. Their summary includes
map comparisons and what other resources are
useful for such a task. Clearly more research
remains ahead in Rosaceae for filling know-
ledge gaps as done previously with cereal
species.

Genetic mapping and molecular breeding in
cucurbits was the subject of the chapter written
by Yi-Hong Wang, Ralph A. Dean, and Tarek
Joobeur. The authors summarize the knowledge
available through classic and molecular genetic
maps and provide information on recent advan-
ces in gene tagging, mapping of quantitative
trait loci, and gene cloning. They end with an
account on where cucurbit genomics stands
today and the prospects of molecular breeding
for cucurbits.

The last chapter of this volume was written by
Glenn T. Howe et al. on Douglas-fir breeding.
After describing the distinctive characteristics of
forest trees the chapter focuses on Douglas-fir
and factors that influence its breeding, which of
course define the breeding goals and objec-
tives. The authors give also an overview of tree
breeding methods and ongoing breeding pro-
grams. The last sections refer to breeding and
testing methods, production of improved mate-
rials for reforestation, and uses of biotechnolo-
gy for the genetic enhancement of Douglas-fir.
They end this chapter with issues of gene con-
servation for an enhanced management and
use of Douglas-fir biodiversity.

Each volume provides both a subject index for
itself as well as a cumulative index for the whole
series, which can be a valuable source for star-
ting a search in a breeding topic or the genetic
enhancement of a trait of a crop. A plant
science library should include in its holdings
such a series for any readers seeking informa-
tion on crop genetic resources and enhance-
ment. ISHS members can access older volumes
(up to vol. 23) of Plant Breeding Reviews as a
result of a special agreement between John
Wiley & Sons, Inc. and the International Society
for Horticultural Science. ISHS members can use
Acta Horticulturae article download credits to
download Plant Breeding Reviews article
sections at http://www.pubhort.org/pbr/

Reviewed by Rodomiro Ortiz, CIMMYT, Mexico

Plant Breeding: The Arne R. Hallauer
International Symposium. K.R. Lamkey and
M. Lee (eds.). 2006. Blackwell Publising
Ltd., Oxford, UK. 379p. ISBN 13: 957-0-
8138-2824. $150.
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This symposium was held in Mexico City,
August 17-22, 2003, organized by CIMMYT in
honor of Arnel R. Hallauer, the dean of maize
breeding. The published volume, while late in
coming was worth waiting for. The 27 chapters
represent a compendium on plant breeding and
while the emphasis is on maize and other cere-
als, all bases are covered. The first chapter, Plant
Breeding: Past, Present, and Future, is a 48 page
primer in the science and art of plant breeder
and needs to be digested by all erstwhile bree-
ders. The authors, a mixture of academic and
commercial plant breeders, cover practical and
theoretical considerations based on modern
approaches.

Reviewed by Jules Janick, Purdue University, USA

NEW TITLES

Bhattacharjee, S.K. 2006. Advances in
Ornamental Horticulture. 6 Volumes. Akhil
Books Pvt. Ltd., New Delhi, India. ISBN
8171324320. US$ 427.50.
www.akhilbooks.com

Gariglio, N., Castillo, Á., Juan, M., Almela, V.
and Agustí, M. 2002. El Níspero Japonés:
Técnicas para Mejorar la Calidad del Fruto.
Instituto Agroforestal Mediterráneo,
Universidad Politécnica de Valencia, Generalitat
Valenciana, Spain. 61p. ISBN 84-482-31210-1
(soft cover). Free copy available at Consellería
de Agricultura, Generalitat Valenciana, Amadeo
de Saboya, 2, 460120 Valencia, Spain.

Heywood, V.H. and Dulloo, M.E. 2006. In situ

conservation of wild plant species: a critical glo-
bal review of good practices. IPGRI Technical
Bulletin No. 11. International Plant Genetic
Resources Institute, Rome, Italy. 174p. ISBN 92-
9043-698-0.

Himelrick, David G. (ed.). 2005. International
Journal of Fruit Science. Volume 5, Number 1.
Food Products Press, The Haworth Press, Inc.,
New York. 156p. www.haworthpress.com

Péron, Jean-Yves. 2006. Références Productions
légumières. 2e édition. Synthèse Agricole -
Lavoisier, Paris, France. 612p. + 64p. quadri.
ISBN 2-910340-48-1. 70. www.Lavoisier.fr

WEBSITES
www.akhilbooks.com

Courses and Meetings
The following are non-ISHS events. Make sure to check out the
Calendar of ISHS Events for an extensive listing of all ISHS mee-
tings. For updated information log on to www.ishs.org/calendar

Conference on “ The Future of Horticultural Science and Education in a
European Perspective”, 22 November 2006, Brussels, Belgium. Info: Prof.
Dr. P.A.Th.J. Werrij, P.O. Box 88, NL-6700AB Wageningen, The
Netherlands, Phone: +31.317.485574, Fax: +31.317.485617, email:
fons.werrij@wur.nl, web: www2.wur.nl/frontis then go to Activities -
Frontis events - overview 2006 - The Future of Horticultural Science and
Education in a European Perspective

“Royal Flora Ratchaphruek 2006”, 1 November 2006 - 31 January 2007,
Chiang Mai, Thailand, is the International Horticultural Exposition devo-

ted to the 60th Anniversary of His Majesty the King of Thailand’s
Accession to the Throne and His Majesty’s 80th Birthday Anniversary.
Info: Ms. Boonchira Putthisri, Public Communications Division, Project
Management Office, Phone: +66 2686 7319, Fax: +66 2659 5920, email:
info@royalfloraexpo.com, web: www.royalfloraexpo.com

Combined Congress 2007: South African Society of Crop Production -
Soil Science Society of South Africa - Southern African Society for
Horticultural Science, 22-25 January 2007, Mpumalanga, South Africa.
Info: Charmaine Sullivan, Private Bag X79, Pretoria 0001, South Africa,
Phone: 083 626-7789, email: sullivanc@mweb.co.za, web:
www.sascp.org.za/congress/CongressHome.html

The 5th International ISHS Symposium on
Edible Alliaceae (ISEA) will be held from 29
October to 1 November 2007 in the Nether-
lands, the largest onion exporting country of
the world. The objective is to offer an interna-
tional platform for the exchange of ideas and
information on the scientific advancements in
edible Alliaceae, such as genetics, breeding,
biotechnology, physiology, cultivation, plant
protection, post-harvest technology, etc.

Info
For the first time the World Onion Congress
(WOC) will be held concurrently with the ISEA
on 31 October 2007. The combination of these
two events will reinforce both, since it enables
science and practice to meet, to discuss and to
learn from each other. The symposium will
approach the subjects from a scientific point of
view; the congress from a business point of
view. In this way the whole product chain will
be addressed.

On Thursday 1 November and Friday 2
November 2007, technical visits are scheduled.
On Friday a special onion growers day for far-
mers (Dutch spoken only) will be organised by
the largest Dutch agricultural cooperative
Agrifirm and Rabobank.

For more information visit
www.worldalliumassociation.com
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SYMPOSIA AND WORKSHOPS

Section Medicinal and Aromatic PlantsInt’l Symposium on the Labiatae:
Advances in Production,
Biotechnology and Utilization

The International Symposium on Labiatae,
held in Sanremo, Italy from 22 to 25 February
2006 at the Congress Centre of the Hotel
Londra, highlighted probably the most impor-
tant family of aromatic plants. Organized by the
Italian Council of Agricultural Research -
Experimental Institute for Floriculture of
Sanremo (CRA-ISF) under the auspices of the
ISHS Section Medicinal and Aromatic Plants, the
Italian Horticultural Society (SOI), and with an
economic support of the Italian Ministry of
Agriculture, the Fondazione CARIGE, and the

Sanremo Municipality, the symposium attracted
130 researchers and delegates of private com-
panies from 23 countries.

The current Symposium was structured to
emphasize a common link among different
issues, taking into consideration various compe-
tences in botany, phytochemistry, genetic
improvement, biotechnology, and agronomy.
At present, the Labiatae are becoming more
and more important in many economic fields
due to a wide range of potential and contem-
porary multipurpose uses. The Symposium fol-

lows a first congress on the Labiatae that was
held at the Royal Botanic Gardens, Kew, during
April, 1991, that focused mostly on botanic,
chemical, and ethnobotanic aspects of the
family. The Symposium in Sanremo was linked
to the final meeting of the European Project on
valorisation of the genus Salviae (INTERREG -
ALCOTRA N. 74). This later event was impor-
tant for discussion on experiences with Salviae
and for assessment of the worldwide research
made on aromatic plants belonging to the
Labiatae family.

In the opening ceremony of the Symposium,
Prof. Lyle Craker (USA), today former Chairman
of the ISHS Section Medicinal and Aromatic
Plants, presented greetings and welcome from
the ISHS. This was followed by greetings and

The Symposium venue in Sanremo.

Prof. Lyle Craker at the opening Ceremony.

Opportunities
Vegetable Breeder for the Sudano-Sahelian Region (an AVRDC-ICRISAT

joint appointment), Sadore, Niger

Assistant Professor, Sustainable Vegetable Production, Michigan State
University, USA

Company Horticulturalist, Gisborne, New Zealand

Coordinator of AVRDC’s sub-regional office in Mali, Bamako, Mali

Assistant/Associate Professor of Floriculture, with responsibilities for
extension, research, and teaching, Purdue University, West Lafayette,
Indiana, USA. Info: Cary Mitchell, cmitchell@purdue.edu

For more information visit www.ishs.org/general/index.htm
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CONTACT

Dr. Barbara Ruffoni, CRA - Experimental Institute
for Floriculture, Corso Inglesi 508, 18038
Sanremo, Italy, Phone: +39 0184 604823, Fax
+39 0184 694856, email: b.ruffoni@istflori.it

welcomes by Dr. Tito Schiva, Director of the
CRA-ISF, and by Dr. Barbara Ruffoni, convener
of the Symposium. A workshop entitled
“Products from Labiatae” was organized to
present an overview on the uses, trade, and
quality of various species of the Labiatae and to
introduce arguments and practical approaches
for commercial possibilities of these crops. Prof.
Mulas (Sassari University) presented the
Traditional Uses of the Labiatae in the
Mediterranean Area, showing some unutilised
species; Prof. Pistelli (Pisa University) made a
wide ranging presentation on the complex
Phytochemicals from Lamiaceae, covering
material from nutraceuticals to hallucinogens;
Dr. Krausz (France) spoke about the global mar-
ket of two aromatic Labiatae: Lavender and
Lavandin as plants for perfumery; and Prof.
D’Antuono (Bologna University) discussed the
utilisation of Labiatae plants in context of the
food industry under the title Facts and
Perspectives of Edible Lamiaceae: from Flavour
to Health. A representative of the Ligurian
Administrative Region spoke about legal pro-
blems related to the commercialisation of the
typical food product “Pesto”, a well known
basil sauce. A presentation on the ornamental
uses of Labiatae in gardens and urban decora-
tion was presented by Prof. Devecchi of the
Turin University.

Poster session and discussion.

Symposium organisers and invited speakers. From left to right: J. Novak, B. Paris, G. Romussi, M.
Mulas, L. Pistelli, A. Giovannini, B. Ruffoni, J. Casanova, H.C. Baser, C. Franz and C. Cervelli.

The four sessions: Botanical Aspects, Germ-
plasm and Genetic Improvement; Phyto-
chemistry & Pharmacognosy; Propagation and
Biotechnology; and Production Techniques and
Plant Protection were all initiated with keynote
lectures.

A total of 35 oral presentations and 70 poster
presentations contributed to the scientific suc-
cess of the Symposium. A show of commercia-
lised plants and products belonging to many
Labiatae species (sage, basil, rosemary, lavender,
thymus, and other uncommon species) was set-
up in a room of the Congress Centre. Food pro-
ducts, medicinal and herbal products, cosme-
tics, and ornamental and aromatic pot-plants of
several new varieties were shown by Italian
companies.

A whole lecture on molecular support of gene-
tic improvement was given by Prof. Johannes
Novak (Austria) and an elegant work in traditio-
nal genetic improvement on thymus was pre-
sented by Prof. Pank (Germany). In the opening
session on phytochemistry, a plenary lecture on
essential oils of Lamiaceae plants of Turkey was
presented by Prof. Husnu Can Baser (Turkey),
an international expert on essential oil research.
Other research reports on biodiversity were pre-
sented by Prof. Boussaid (Tunisia), Prof. Povoa
(Portugal), and Prof. Tugrul Ay (Turkey).

Prof. Casanova (France) spoke about the identi-
fication of essential oil constituents through the
use of 13C-nuclear magnetic resonance. New
properties of several species in the Labiatae
family were suggested by Dr. Sarosi (Hungary)
speaking about antioxidant agents from
Prunella vulgaris; by Prof. De Mastro (Italy) dis-
cussing the use of oregano as bioherbicide; and
by Dr. Joshee (USA) with a presentation on
medicinal properties of skullcaps. Although bio-
technology applied to the Labiatae has been
limited, a lecture by Dr. Vanek (Czech Rep.) out-
lined techniques that can be applied in vitro to
cell and organ cultures to produce, induce, and
control production of secondary metabolites.
Also in this area, Dr. Giovannini (Italy) presented
data about the production of hairy roots in
Salvia species.

Information on diseases, pathogens, and orga-
nic and integrated plant protection were pre-
sented by Dr. Minuto (Italy) in describing
Albenga, a production area important for the
cultivation of many aromatic pot plants. Several
presentations dealt with basil [including genetic
improvement (Prof. Dudai, Israel), soiless culti-
vation (Dr. Orsini, Italy), and biodiversity (Dr.
Elementi, Italy)] and Salvia [new active com-
pounds (Prof. Romussi and Dr. Bisio, Italy),
essential oil screening (Dr. Bertoli, Italy), new
floricultural varieties (Dr. Cervelli, Italy and Dr.
Paris and Dr. Combournac, France)]. A presen-
tation by Prof. Maffei (Italy) considered metho-
dology for molecular and chemical detection of
Salvia divinorum, a plant considered an illegal
drug in Italy.

An informal meeting during the symposium
was held to consider the formation of a wor-
king group on Labiatae within the ISHS Section
Medicinal and Aromatic Plants. All participants
seemed to feel that a meeting on Labiatae
should be held every four to five years. At the
end of the third day, the attendants participated
in a guided visit to the Alfred Nobel villa, home
for Nobel Prize supporter over the several years
of his life in Sanremo. The farewell dinner was
held in the Casino of Sanremo, a relaxed
moment at the end of a symposium full of
results, information, suggestions, and know-
ledge exchanges.

On the 4th day of the Symposium program,
technical visits were made to nearby Grasse,
in Provence, France, to visit the world centre
for perfumery plant cultivation, and to Albenga,
Italy, to visit the Research Centre of CERSAA
(Centro Regionale di Sperimentazione e
Assistenza Agricola) and farms that produce
aromatic plants for Northern Europe markets.
Several presentations (oral and poster) of the
Symposium can be seen and downloaded (in
PDF format) from the Symposium web pages
hosted by the CRA-ISF web site (www.istflori.it).

Barbara Ruffoni and Claudio Cervelli
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The 2nd International Symposium on Loquat
co-organized by South China Agricultural
University (SCAU), the International Society for
Horticultural Science (ISHS), the Chinese Society
for Horticultural Science, Government of
Qingyuan Municipality, Guangzhou Fruit
Science Research Institute (GFSRI) and Putian
University was successfully held in South China
Agricultural University, Guangzhou (Canton),
China, April 1 to 5, 2006. The first loquat sym-
posium had been held in Spain in 2002. The
second symposium attracted 30 international
participants from Spain, Chile, Turkey, the USA,
South Africa, Belgium and Pakistan, and about
80 domestic participants from almost all the
loquat producing regions including Liaoning,
Shanxi, Shanghai, Sichuan, Chongqing, Hubei,
Hunan, Zhejiang, Jiangsu, Fujiang, Guizhou,
Guangdong, Guangxi, and Taiwan.

On the morning of April 1, officials from local
government, SCAU authorities and reporters of
local mass media as well as 110 participants

Section Pome and Stone FruitsSecond Int’l Symposium on Loquat

witnessed the opening ceremony chaired by
Professor Xuming Huang. Professor Xi-Wen
Luo, Vice President of SCAU, gave an address
extending his warm welcome to the partici-
pants on behalf of the university. Professor Jules
Janick from Purdue University made a welco-
ming speech on behalf of ISHS and provided
update information about this international
organization. He also took the opportunity to
present an ISHS medal to Professor Shunquan
Lin, the symposium convener, for his effort in
organizing this event.

Professor Lin presented the opening welcoming
address stressing the significance of organizing
this symposium in China, where loquat origina-
ted and where the industry is the largest. He
expressed his sincere thanks to all persons and
institutes who supported the symposium to
make his dream come true. Mr. Huidian Zheng,
Division Director of the Department of
Agriculture of Guangdong Province congratula-
ted the opening of the symposium with a hope

that it will be a success and help to upgrade the
loquat industry in Guangdong Province.

Participants exchanged information about
loquat production and research under four
themes: (1) world production; (2) germplasm
resources, breeding and biotechnology; (3) cul-
tural practices and physiology; and (4) posthar-
vest physiology and handlings. A total of 98
abstracts were collected and presented at the
symposium, including 40 oral presentations and
58 posters. Two 30 minute keynote speeches
were given by Professor Jules Janick and
Professor Shunquan Lin. The topic of Janick’s
address was “Genetic Changes Associated with
the Domestication of Fruit” with interesting
information about the history of fruit domesti-
cation and associated crop improvement.
Professor Lin presented an overview of loquat
production and research in the world with spe-
cial reference to China. The symposium high-
lighted the following advances in loquat
research: (1) investigation, collection, systema-
tic analysis and evaluation of 20 wild loquat
species led by Professor Shunquan Lin in SCAU;
(2) study and utilization of seedless triploid
loquats headed by Professor Guolu Liang in
Southwest University; (3) development of mole-
cular markers in genetic diversity and polygene-
tic studies conducted in a number of laborato-
ries; (4) study of the mechanisms of postharvest
lignification under cold storage in the laborato-
ry of Professor Kunsong Chen in Zhejiang
University; and (5) selection of a new everflowe-
ring loquat cultivar ‘Piera’ in Spain led by
Professor Mannuel Aguisti in Universidad
Politecnica.

Apart from academic exchanges, the organizers
of the symposium arranged field trips with rich
content. On the afternoon of April 2, partici-
pants first visited the experimental orchard of
SCAU and saw collections of loquat germplasm
including wild species and other tropical and
subtropical fruits. Then they took buses to

Participants of the symposium.

Opening ceremony.
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CONTACT

Xuming Huang and Shunquan Lin, South China
Agricultural University, Guangzhou, China,
email: loquat@scau.edu.cn

Mingle Demonstrating Orchard managed by
Guangzhou Fruit Science and Research Institute
in Conghua, where 22 loquat cultivars and
many other subtropical fruits were planted. The
3-year-old ‘Zaozhong No.6’ loquat trees in the
orchard were at harvest and participants tasted
the freshly harvested fruit. On April 3, a trip to
the forest in Ruyuan County, 300 km away
from Guangzhou was arranged especially for
the international participants to see wild loquat
species in their natural habitat. Domestic and
international participants met in Qingyuan and
paid a visit to Wufeng loquat orchard, where
150 hectares of 2-year-old trees of ‘Zaozhong

Loquat Loquat orchard in Putian.

Field trip. 

No.6’ were planted on terraced hill slopes and
forced to early bearing by branch bending.

During the symposium at Guangzhou, a busi-
ness meeting with representatives from each
participating country was organized to discuss
two issues: (1) establishment of a Loquat
Working Group under ISHS, and (2) selection of
a country to host the third loquat symposium
planned for 2010. The representatives unani-
mously agreed to set up an ISHS Working
Group on Loquat and requested it to be under
the Pome and Stone Fruit Section of ISHS since
loquat is a pome fruit. Professor Shunquan Lin
(China) was elected as Chairman of the new
Working Group, Professor Maria Luisa Badenes
(Spain) as Vice Chairman, and Professor
Xuming Huang (China) as Recording Secretary
and together will constitute the Executive
Committee. Professor Ikramullah Khan and Mr.
Azhar Hussain from Pakistan and Professor
Aytekin Polat from Turkey expressed interest in
hosting the third symposium in their own coun-
try. A decision by the Executive Committee will
be made when official bids are received and
after consultation with the members of the
working group. An editorial board was set up
for the proceedings of the symposium which
will be published in Acta Horticulturae consis-
ting of Professor Jules Janick, Dr. Maria Luisa
Badenes, Professor Xuming Huang, Professor
Yueming Jiang, and Professor Shunquan Lin.

The symposium formally closed on the after-
noon of April 4 after the poster session with an

address by Prof. Shiming Luo, President of
SCAU. Twenty participants joined the optional
two-day post-symposium tour to Putian and
were warmly welcomed by Putian University,
one of the co-organizers of the symposium. On
the welcoming ceremony held on the morning
of April 6, local officials introduced the loquat
industry in Putian, one of the largest loquat pro-
ducing regions in China. Professor Janick repea-
ted his presentation on “Genetic Changes
Associated with the Domestication of Fruit”
and Professor Aytekin Polat presented a lecture
on “The Current Statue of Loquat Production
and Research in Turkey”. After the ceremony,
participants visited large loquat orchards in
Xianyou and Putian Counties, and a local wine
factory under Fujian Red Sun Superfines Co.,
LTD.

Social and cultural events during the sympo-
sium and tour included a tea ceremony during
one coffee break, tasting exhibition of tropical
and subtropical fruits, a boat trip along the
Pearl River, a visit to a local market where
loquats were sold, and last but not least, won-
derful banquets featuring cuisine from
Guangzhou. All participants agreed that the
symposium, tours, and cultural events were a
great success and that the exchange of infor-
mation and creation of new friendships would
have a lasting impact on the loquat world.

Xuming Huang and Shunquan Lin
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The Third International Date Palm Conference
was held under the High Patronage of His
Highness Sheikh Khalifa Bin Zayed Al Nahayan,
President of the United Arab Emirates, in Abu
Dhabi, UAE, on 19-21 February 2006. The con-
ference was organized under the auspices of
UAE University, in cooperation with the Ministry
of Environment and Water, the Department of
Municipalities and Agriculture/Sector of
Agriculture, and Al Foah Palm Sector
Development Company.

The conference was attended by approximately
300 participants from Algeria, Australia,
Bahrain, Bangladesh, Brazil, Canada, Chile,
Costa Rica, Egypt, Finland, Eritrea, France,
Ghana, Germany, Georgia, India, Iran, Iraq,
Italy, Japan, Jordan, KSA, Kuwait, Lebanon,
Libya, Morocco, Netherlands, Niger, Nigeria,
Oman, Pakistan, Palestine, Peru, Qatar, Russia,
Spain, Sri Lanka, Sudan, Swaziland,
Switzerland, Syria, Tunisia, UAE, UK, USA, West
Indies, and Yemen. Representatives from the
following international organizations were pre-
sent: Food and Agriculture Organization of the
United Nations (FAO), United Nations
Development Program (UNDP), International
Society for Horticultural Sciences (ISHS), Arab
Authority for Agricultural Investment and
Development (AAAID), Arab Organization for
Agricultural Development (AOAD), Association
of Agricultural Research Institutions in the Near
East & North Africa (AARINENA) and
International Centre for Agricultural Research in
the Dry Area (ICARDA).

The symposium was co-sponsored by several
institutions including:

Section Tropical and Subtropical FruitsThird Int’l Date Palm Conference

� United Nations Development Programme
(UNDP)

� Food and Agriculture Organization of the
United Nations (FAO)

� International Society for Horticultural Science
(ISHS)

� International Society for Food and Agriculture
and Environment (ISFAE)

� Arab Authority for Agricultural Investment
and Development (AAAID)

� Date Palm Global Network
� Municipalities and Agriculture

Department/Municipality Sector/Al Ain
� Al Wathba Marionnet
� Green Coast Nurseries

The opening ceremony was attended by their
Excellencies Minister of Agriculture of KSA and
Sudan, several deputy minsters of Bahrain,
Oman and Qatar, Directors Generals, CEOs, and
25 Ambassadors.

His Highness Sheikh Nahayan Mabarak Al
Nahayan, Minister of Higher Education and
Scientific Research, Chancellor of UAE
University, presented the welcoming remarks
and stressed that UAE is hosting this first ever
of its kind Date Palm International Conference
in the world to show-case UAE’s achievements
in date palm production.

The ISHS President, Dr. Norman Looney, deli-
vered a key-note speech, and scores of people
interested in agriculture generally, and date
palm cultivation especially from both the public
and private sectors.

The Third International Date Palm Conference is
a conference that deals with a subject of uni-
versal interest, not only in the United Arab
Emirates, but also in the Gulf region, the Arab
World and even in the world at large. Fairly
recently, great interest has emerged in the date
palm industry (cultivation, processing and
trade) in what may be called the New World of
Date Palm, a reference to North and South
America, Europe, and other regions in Asia and
Africa.

The Conference consisted of several axes cove-
ring the current status of the date palm indus-
try in the world, extensive utilization of the tis-
sue culture technology in the propagation of
date palm, integrated management of palm
tree pests and diseases, advanced cultivation,
nurturing and harvesting, new products and by-
products, and processing, storing, marketing
and transporting problems.

The conference’s objectives were to:
� Provide an opportunity for updating scientific

information on different aspects of date palm

production, propagation, protection, and
marketing.

� Compare the recent experiences in the United
Arab Emirates with those of other date gro-
wing countries.

� Foster international technical cooperation on
different aspects of the date palm production
chain.

The main topics of the Third International Date
Palm Conference were about the Current Status
of Date Palm Cultivation in the World. Based on
developments and experiences of the UAE and
other date growing countries during the last 25
years, the following topics were presented: UAE
date palm cultivation experience; Date industry
in other date growing countries; and Impacts of
date culture on the environment and desertifi-
cation control.

National and regional collaboration projects
were presented as well as the recently
established Date Palm Global Network.

Reports on the current status of the date palm
industry around the world were presented and
papers on the various genetic and physiological
aspects of date palm were discussed.

The Red Palm weevil, the biggest enemy of the
date palm was a subject of prime importance
during several sessions of the conference. Five
papers were presented on this serious pest. One
dealt with the insect’s mating behavior. Mating
rate is very high, and therefore reproduction is
quick and intensive. The need for early detec-
tion of infestation, and sound appraisal of its
extent so that the appropriate management

His Highness Sheikh Nahayan Mabarak Al
Nahayan, Minister of Higher Education &
Scientific Research, Chancellor of UAE
University, delivering his welcoming speech.

ISHS President Dr. Norm Looney delivering
his key-note speech.
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Section Vine and Berry FruitsNinth Int’l Rubus and Ribes Symposium

strategies could be determined and implemen-
ted, was also stressed.

Other papers dealt with other pests such as the
lesser date moth, subterranean termites, the
parasitoid Bracon Hebetor, and the set of
insects that cause slow growing. Several papers
also dealt with date palm diseases, mainly bay-
oud, neck bending, low growing, wilt and dry
disorders.

Participants also focused on the various aspects
of the date trade and marketing, fruit artificial
ripening, new means and methods in date palm
cultivation, including nurturing and harvesting
fruits at various stages of ripening, and new
date-based products and by-products.
Mechanization in date palm cultivation was also
a focal point. This included the latest techniques
in pollination and harvesting and post-harves-
ting operations as well as during the storage
stage. The introduction of new techniques
(such as the vacuum and modified atmosphere
packaging) has prolonged the shelf-life of dates
and date-based products. It has also reduced
weight-loss while maintaining the properties of
the fruits.

Scientists, researchers and engineers who parti-
cipated in the Third International Date Palm
Conference paid tribute to the comprehensive
development drive witnessed by the United
Arab Emirates under the prudent leadership of
HH the President, Sheikh Khalifa Bin Zayed Al-
Nahayan, and his brothers Their Highnesses
Members of the Supreme Council, Rulers of the
Emirates.

They also hailed the tremendous progress in the
field of agriculture, particularly the date palm
sector that is given particular attention at offi-
cial and popular levels, a fact testified by hol-
ding the Conference under the patronage of
HH the President.

Concluding 3-day proceedings, the UAE
University in collaboration with the Ministry of

VIPs and conference’s participants at the opening ceremony of the Third International Date
Palm Conference. Note the presence of His Highness Sheikh Nahayan Mabarak Al Nahayan,
accompanied by several GCC Ministers of Agriculture.

Environment and Water aimed at doubling
efforts with regard to the entire date palm
industry so that productivity may meet the ever-
increasing demand on dates and date products.

The Conference proposed the establishment of
an Award to be named after HH the President
for the best research in the field of date palm.
The intensification of cooperation in scientific
research between the bodies concerned with
the date palm industry, and the effective
exchange of information and expertise through
gatherings such as the International Date Palm
Conference series were also recommended.

The Conference further recommended laun-
ching awareness campaigns to propagate the
tissue culture and genetic engineering techno-
logies in the date palm area. It, however, called
for fresh studies and research aimed at making

these accessible to date palm growers every-
where and at reasonable cost.

The Conference also recommended the issu-
ance of a refereed journal specializing in date
palm to facilitate the publication, and hence
dissemination of research findings.

A. Zaid

Between November 30th and December 7th
2005 the “9th International Rubus and Ribes
Symposium” was in Chile for the first time. It
was organized by the Facultad de Agronomía e
Ingeniería Forestal of the Pontificia Universidad
Catolica de Chile, with the great help and sup-
port of the local berry industry (Hortifrut and
Vitalberry Marketing). The symposium was divi-
ded in two: a pre-conference tour and the mee-
ting itself. The scientific part of the meeting
took place in Pucon, a town located 850 km
south of Santiago, overlooked by Mount
Villarrica, one of the largest volcanoes in Chile.
The pre-conference tour started north of

Santiago in Nogales, and ended up in Osorno,
1000 kms to the South.

We had 160 participants from twenty-nine dif-
ferent countries that gave 46 oral and 65 poster
presentations. These were divided into the most
recent advances in Rubus and Ribes Breeding
and Genetics, Physiology and Cultural Practices,
Pest and Disease and Post Harvest and
Nutritional Aspects.

The pre-conference tour was attended by 124
participants who traveled more than 1200 km
in 4 days in 3 large buses. We visited raspberry,
blackberry and Ribes fields along our narrow
and long country. The participants were able to

Adam Dale, Chair of the ISHS Working Group
on Rubus and Ribes Species, Guillermo
Donoso, Dean of the Agronomy Faculty of
the Catholic University, the host institution
and Pilar Bañados, Convener.

CONTACT

Prof. Dr. A. Zaid, Date Palm Research &
Development Programme, United Nations
Office for Project Services - UNOPS, UAE
University, P.O. Box 81908, Al Ain, United Arab
Emirates, email: zaid@uaeu.ac.ae
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see the vast diversity of horticulture as we tra-
veled through the climatic zones, and were able
to compare small fields owned and managed by
individual growers with fields owned by the
larger companies Hortifrut, Vitalberry and
Comfrut. Also, we visited several processing
plants where the berries were frozen for ship-
ping to Europe and North America.

The meeting in Pucon started on December 5
with a general overview of the berry industry in
Chile, which has grown 12% annually in the
last 8 years, and now has over 10,000 ha of
raspberries, 400 ha of blackberries and about
50 ha of Ribes. Then the main breeding pro-
grams around the world were summarized. This
highlighted an increasing tendency for varieties
to be patented and produced by private compa-
nies.

For the first time in blackberries, there were two
presentations on the physiological and cultural

aspects of the primocane fruiting cultivars
Prime-Jim and Prime-Jan.

One presentation reported a new virus atta-
cking raspberries and blackberries and there
were several talks that described intensive tun-
nel and long cane production.

CONTACT

Prof. Pilar Bañados, Dpto. Fruticultura y
Enologia, Pontificia Universidad Catolica de
Chile, Casilla 306-22, Santiago, Chile, email:
pbanados@uc.cl

Group picture taken at the Hotel del Lago, place of the event.

Red and white currant growing in Angol. Hortifrut raspberry field in Nogales.

Visit to a ‘Meeker’ raspberry field in Loncoche.

The mineral nutrition of Rubus was reviewed
and for the first time a Chilean researcher
reported on the antioxidant content of Chilean
berries.

We had a wonderful group of people and we
really enjoyed hosting such a distinguished
group of scientists from around the globe.

The next meeting of the Rubus and Ribes
Symposium will take place in Serbia, probably in
July 2010. Good luck and my best wishes to the
“10th Rubus and Ribes Symposium” organizing
committee.

Pilar Bañados
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Commission Horticultural EngineeringInt’l Symposium on Greenhouse Cooling:
Methods, Technologies, and Plant
Response

From 24 to 27 April 2006, 185 research scien-
tists, industry representatives, technical advi-
sors, growers and students from 28 countries
met in Aguadulce, Almería, Spain, to discuss
the state-of-the-art on greenhouse cooling. The

symposium was organised by the Estación
Experimental de Cajamar “Las Palmerillas”
under the auspices of the International Society
for Horticultural Science (ISHS), and was con-
vened by Drs. Jerónimo Pérez Parra, Juan
Ignacio Montero and Bernard Bailey.

Over recent years there has been a large in-
crease in the area of protected crops grown in
countries at low latitudes. These have the bene-
fit of high insolation year-round, but also suffer
from the concurrent disadvantage of high day
temperatures. As a consequence greenhouse
cooling has become increasingly important and
this was reflected by the attendance at this first
international meeting on the subject.

During two days there were 82 poster and oral
presentations on the six symposium themes of
natural ventilation, mechanical ventilation and
other cooling methods, air movement and cli-
mate uniformity in cooled greenhouses, evapo-
rative cooling and shading, plant responses to
greenhouse cooling, and insect exclusion tech-
niques. Each theme was introduced by a key-

Intense interest in a poster explanation.
A quiet moment to consider the posters.

Participants of the Symposium.

note lecture. There were also technical visits to
local greenhouses producing vegetables and
ornamental plants, the Estación Experimental
de Cajamar “Las Palmerillas”, and an ecologi-
cally friendly pesticide container cleaning and
recycling facility.
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CONTACT

Dr. Jerónimo Pérez Parra, Estación Experimental
de Cajamar, Autovia del Mediterráneo, km.
416.7, 04710 El Ejido, Almería, Spain, Phone:
+34 950 580 548, Fax: +34 950 580 450,
email: jpparra@cajamar.es

Technical tour: explanations about cucumbers on a commercial nursery.

Technical tour: a shaded pepper crop at Las Palmerillas.

A significant aspect of the symposium was the
number of new ideas presented on technolo-
gies that could contribute to greenhouse coo-
ling. These included transparent photovoltaic
cells, linear Fresnel lenses, the collection, remo-
val and reuse of solar energy, and the use of the
very salt water from Salinas together with sea-
water in evaporative cooling systems. The con-
tinued development by plastics companies of
PAR transmitting films that reflect solar infrared
radiation, not utilised by plants, but contribu-
ting half of the solar input to greenhouses,
offers the potential for a very significant ad-
vance in greenhouse cooling.

Many presentations used the relatively new
modelling technique of computational fluid
dynamics (CFD) to show how the natural venti-
lation of greenhouses is affected by the size of
a greenhouse and the shape of its roof, and by
the position, size and type of the ventilators.
This development indicates that it should soon
be possible to design a natural ventilation sys-
tem for a greenhouse that will give a specified
air exchange rate. CFD was also used to inves-
tigate the movement of air inside greenhouses
showing the influences of crop row orientation
and external wind direction, and also how pes-
ticide sprays move inside greenhouses and are
removed by natural ventilation. Good internal
air movement is important to ensure climate
uniformity and effective heat, water vapour and
carbon dioxide exchange between plant leaves
and greenhouse air.

The ways in which many important greenhouse
crops respond to different methods of cooling
were reported. Information was presented on
the effects of temperature and vapour pressure
deficit on plant temperature and plant transpi-

ration, which are significant factors in ensuring
good plant growth and development. New
ways of designing and controlling fog evapora-
tive cooling systems were presented, which
offered independent control of temperature
and humidity while reducing water usage.
Good control of greenhouse temperature and
humidity was shown to be especially important
immediately following transplanting when
plants have a low leaf area index.

The function of greenhouses is to enable far-
mers to grow crops that can be sold at a profit.
Therefore, the economics of the different coo-
ling methods is the factor of greatest interest to
farmers. Many presenters reported the effects
of cooling on the yield and quality of green-
house crops. Of special interest was a compari-
son of three methods of cooling: fans, natural
ventilation combined with fogging, and natural
ventilation combined with shading applied to
the greenhouse cover as a whitewash. An eco-
nomic analysis of the results showed, for pep-
per production, that natural ventilation with
whitewashing gave the highest financial margin
between crop value and the costs of production
- this information is of direct value to the far-
mer.

Bernard Bailey
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Commission Plant Substrates -
Commission Protected Cultivation

First Int’l Symposium on Advances in
Soil and Soilless Cultivation under
Protected Environment

The First International Symposium on
Advances in Soil and Soilless Cultivation under
Protected Environment was held in Agadir,
Morocco on February 19-24, 2006. The idea to
this symposium evolved when partners of the
European Union funded ECOPONICS project
met in Izmir in 2004. It was thought a good
idea to combine for the first time the two ISHS
Commissions, Plant Substrates and Protected
Cultivation, to bring people together in one
forum to discuss new challenges of intensive
horticultural production.

Prof. Dr. Hanafi of IAV Hassan II in Agadir,
Morocco offered to organize this event and
Prof. Dr. Schnitzler of Technical University

Munich, Germany, and today Chair of the ISHS
Commission Plant Substrates, was ready to
assist as co-convener.

Agadir promised to be an excellent location for
this symposium, not only as a beautiful site right
at the Atlantic Ocean with terrific beaches but
also as the centre of the large fruit and vegeta-
ble producing and exporting region of the Souss
Valley in the north-western part of Morocco in
North Africa. As in many Mediterranean coun-
tries, horticultural production is climatically
favoured but good quality water is becoming
more and more an issue of concern.

The production of vegetables and fruits is
greatly valued for its export potential and plays
an important role in the foreign trade balance
of many national economies in the
Mediterranean region. However, water con-
sumption for the production of high quality
horticultural produce is increasingly associated
with heavy environmental burdens regarding
water resource depletion and massive use of
pesticides as well as high rates of fertilisers. The
application of methyl bromide for soil disinfec-
tions in the greenhouses is still standard opera-
tional practice in many countries causing
health, environmental and quality problems.

The experience of greenhouse production, so
positive in North and Central Europe, stimulates
adaptation of integrated systems in many other
places necessary for economic success, also
here in the Mediterranean region. A mere trans-
position of northern European solutions will not
be valid for other parts. Each new situation

demands further research, development, exten-
sion, training and new norms of applications.
Without these local efforts, it will be very diffi-
cult for Integrated Production and Protection
(IPP) to progress at the needed rate.

Tomato is the number one vegetable produced
and consumed not only in the Mediterranean
region, but worldwide. This vegetable crop is
also very important for production under pro-
tected cultivation. A large amount of water is
needed for optimum growth. This limits the

From left to right: Wilfried Schnitzler (co-
convener); Yüksel Tüzel (Chair ISHS Working
Group on Protected Cultivation in Mild
Winter Climates); Hafidi Brahim (Director of
IAV Hassan II); Mouisset Abderazak
(President of Farmers’ Assocciation APEFEL);
Abdelhaq Hanafi (co-convener); Hilali
Abderrahmane (Minister of Agriculture);
Wilfried Baudoin (FAO Horticultural
Division).

ISHS Representative and Moroccan Officials.Scientific Committee at the cocktail party.
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expansion of growing in many areas due to
scarce water resources. Only a significant reduc-
tion of water or an increased use of low quality
water can change this situation.

Innovative, new technologies of hydroponics
production do improve in an economically
viable manner the water use efficiency. Water
savings of at least 30% can be achieved when
crop cultivation is changed from soil to open
hydroponics, and even up to 50% in closed sys-
tems. Such water savings, in addition to consi-
derable reductions of pesticides and fertilisers
and a total ban of methyl bromide will result in
a pronounced improvement of vegetable quali-
ty for food. It will also help in solving some of
the environmental problems.

Hydroponics production under protected culti-
vation has proven to be a highly water efficient
technology,
� which is on one hand capable to produce

superior yield under different water quality
conditions

� and on the other hand can replace soil culti-
vation in case of soil contamination in horti-
cultural production systems.

The topic of the symposium attracted over 200
participants from 36 countries worldwide.

Soil tomato at Maraissa Company.

Abdelhaq Hanafi with Edward McGawley (Nematologist Professor at
Louisiana State University) and Richard Steckler (CEO, Cal Agri.
California) inspecting soilless tomato at Maraissa Company.

Abdelhaq Hanafi and Michael Parella
(Associate Dean of College of Agriculture
at UC Davis) at Grow Group International
Nursery.

Secretariat of the Symposium. From left to
right: Bassou Ratiba; Achbar Fatiha; Hanafi
Adam Houssame.

There were intensive meetings with 55 oral
and 95 poster contributions, presented in 8 ses-
sions: Greenhouse production for global mar-
kets; Greenhouse technology and crop engi-
neering; Propagation and seedling production;
Cropping systems; Management of pests,
diseases and physiological disorders; Water
management; Nutrient management; and
Salinity management. Two evening workshops
concentrated on modelling: Validitation of
greenhouse growth model in the Mediter-
ranean region; and Greenhouse economics and
modelling.

A round table with very active participation
from the audience discussed “Future scenarios
for Mediterranean protected cultivation, featu-
ring three topics:
� Globalisation: Competitiveness and Market

Opportunities (W.H. Schnitzler)
� Environmental and Natural Resources (N.

Castilla)
� Qualification: Quality and Certification (Ch.

Leonardi)

This round table discussion produced very inte-
resting results:
� Can small farmers compete with large enter-

prises?
� Which priorities for quality: external or orga-

noleptic, nutritional or all?
� Production improvement for the region.
� Know how to enter markets.
� Future needs for GAP.

- Protocols for small farmers.
� Certification of products: is it suitable for

small growers or only for retailers? Are
government regulations needed? Harmoni-
zation is necessary.

� Can GAP replace certification?
� Enlarged genetic material for breeding of

new cultivars to improve production and
quality.

� Simple hydroponics systems for small gro-
wers.

� A definition of SME in the various countries
and for different crops in the region.

� Natural resources � what is the best design
of greenhouses for the Mediterranean coun-
tries in response to climate and markets?

� Diversification of crops, i.e. fruits.
� Establishing and improving nurseries for the

best transplants.
� Quality standards for greenhouse inputs, i.e.

UV resistant PE.
� Export from Mediterranean countries not only

to Europe but globally (USA, Asia).
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Commission Sustainability through
Integrated and Organic Horticulture

First Int’l Organic Apple and Pear
Symposium

� More attention to post harvest handling of
greenhouse produce.

Suggested new working groups (possibly under
the existing FAO working group of “Protected
cultivation in the Mediterranean region”:

1. Optimise greenhouse construction design
for Mediterranean conditions, standards for
inputs and development of simple hydropo-
nics systems.

2. GAP standards suited to Mediterranean hor-
ticultural production and certification.

3. Quality and post harvest issues for fresh pro-
duce.

The symposium allowed one day of a well orga-
nized field trip demonstrating the production
potential of Moroccan horticulture to all the
participants. Large modern facilities combine
protected vegetable cultivation with seedling
production, packaging and export marketing
under high quality standards and international
safety regulations.

This symposium proved once again how well
our International Society for Horticultural
Science can act as an excellent facilitator for
international networking bringing together
people interested in horticultural science, pro-
duction, marketing and trade and policy
making.

One of the closing remarks may best highlight
what the participants felt at the end of the sym-
posium:

“At the beginning of a convention some
people may have thought: Four days is really
too long.

Ladies and Gentlemen,

Believe it or not, but we just finished 4 days.
Was it too long? Well, I for my part feel, those
4 days were really spent extremely well. When
we organized this symposium and gave names
to the different sessions - these were just not
more than headlines.

It was really you, the many contributors of mea-
ningful oral and poster presentations; it was

Azura packing station.

you, the active audience which brought this
symposium to life, which made it a real
successful meeting of experts of our wonderful
profession of horticulture.

I enjoyed every hour to be together with you in
this very nice setting here in Agadir. All of us
will leave with appreciation and gratitude.”

Abdelhaq Hanafi

CONTACT

Prof. Dr. A. Hanafi, Integrated Production and
Protection Unit, IAV HASSAN II, BP 12042, Cite
Balnéaire, Agadir 80.000, Morocco, Phone/Fax:
212 48 248152, email: hanafi@iavcha.ac.ma.

The First International Organic Apple and Pear
Symposium was held in Wolfville, Nova Scotia,
February 28th to March 2nd 2006. The sympo-
sium was co-organized by the Organic
Agricultural Centre for Canada (OACC) of the
Nova Scotia Agricultural College (NSAC), the
Atlantic Food and Horticulture Research Centre
(AFHRC) of Agriculture and Agri-Food Canada
(AAFC), the Atlantic Organic Regional Network
(ACORN), the Nova Scotia Fruit Growers
Association (NSFGA); and was convened under

the auspices of the “Sustainability through
Integrated and Organic Horticulture”
Commission (CMOR) of the International
Society for Horticultural Science (ISHS).

Dr. Ralph Martin (OACC) and Mr. Charlie
Embree (AFHRC) co-chaired the Organizing
Committee. The committee included:

� Dr. Derek Lynch (OACC)

� Dr. Robert Prange (AFHRC and Chair CMOR
of the ISHS)

� Dr. Julia Reekie (AFHRC)
� Mr. Claude Berthélémé (New Brunswick

Department of Agriculture, Fisheries and
Aquaculture)

� Ms. Beth McMahon (ACORN)

The Organizing Committee and the Scientific
Committee are listed under http://www.
oacc.info/AppleSymposium/index_old.html

There were 50 participants from Canada and
25 from other countries including USA,
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Switzerland, Holland, Australia, Spain, Belgium,
Romania, Slovenia and Croatia. Participants
included scientists, growers, federal, provincial
and state government employees, technical
persons from commercial companies and
employees of large grocery chains. The presen-
tations were of high quality and encouraged
participation from those in attendance. The
meeting location and the warm hospitality
extended by the host committee and its repre-
sentatives provided an excellent environment
for networking and foundation building for this
First Organic Apple and Pear Symposium.

The meeting was opened by Dr. Leslie
MacLaren, Vice President (Academic) of the
NSAC, and Dr. Roy Bush, Research Manager of
the AFHRC, of Agriculture and Agri-Food
Canada, representing the science program
manager for sustainable production systems,
and Dr. Robert Prange, Chair of CMOR, ISHS.

The technical program was opened by an excel-
lent presentation from Dr. Franco Weibel from
the Research Institute of Organic Agriculture
(FiBL), Switzerland. The comprehensive talk
containing excerpts from years of research
effort was titled, “A European and Swiss
Perspective on Organic Apple Production: Past
Successes and Future Challenges”.

The second keynote address was presented by
Dr. Curt Rom, of the University of Arkansas. This
excellent, soul-searching presentation centered
on the philosophy of organic production and
was titled, “Science-based Organic Production
Technology: Challenges and Opportunities for
Pomologists and Producers”.

The technical program consisted of five oral ses-
sions, at which fourteen papers were presen-
ted. There were two poster sessions at which
ten posters were offered. A short field trip was
also provided; which included a tour of the
research facilities at AAFC’s Atlantic Food and
Horticulture Research Centre, Kentville. This
was a particularly fitting visit in that the early
research on integrated pest management in
orchards was initiated at Kentville in the mid
1940’s by Dr. Pickett and his team of entomolo-
gists. They were the first to discover the poten-
tial for allowing predators and parasites to pro-
vide pest control. The conference presentations
were organized into the following categories:

a) Pest Management

b) Nutrition/Management

c) Variety Evaluation and Development

d) Post-harvest/Storage

The plant protection aspect is always a chal-
lenge since simple substitution of materials is
not the long-term goal of organic production.
At the present time a lot of pest control
depends on the use of new natural bio-control
products. Obviously there is an increasing inte-

Participants of the symposium.

Dr. David Sugar of Oregon State University
(USA) explaining the results of research on
alternatives to fungicides in pear post har-
vest decay control.

rest in the discovery of novel new bio-control
products. Testing their impact on the target
pest is the first goal. Studying the influence on
the whole system was identified as a major
challenge for research.

The production management sessions included
a number of papers that outlined the current
status. It was interesting to see the progress of
organic production in many countries in the
world, but also to hear about the challenges
and the great needs for research-based infor-
mation.

The potential for breeding is clear, and the
importance of incorporating disease resistance
is critical for developing long-term organic pro-
duction. The challenge to develop new high
quality scab resistant cultivars has been ad-
dressed by generations of breeders. New promi-
sing selections are under evaluation worldwide,
and some new cultivars are already in commer-
cial production.

Organically produced apples need to be proper-
ly and effectively stored. Research into storing
organically-grown tree fruit made an important
contribution to the symposium.

A unique aspect of this symposium was the
panel discussion with the following four orga-
nic apple producers from eastern Canada,
Maine and Ontario.
� Mike Hutton: Hutlo Acres, Knowlesville, New

Brunswick (CAN)
� Doug Nichols: Apple Lane Farm Inc., Berwick,

Nova Scotia (CAN)
� Steve Meyerhans: The Apple Farm/Lakeside

Orchard, Manchester, Maine (USA) 
� Patrick Johnson: The Appletop Farm,

Clarksburg, Beaver Valley Area, Ontario
(CAN)

Each producer outlined their experience with
organic tree fruit production followed by a live-
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Dr. Franco Weibel of the Research Institute of Organic Agriculture (FiBL, Switzerland) giving
his perspective on past successes and future challenges in organic apple production.

CONTACT

Dr. Ralph Martin Ph.D., P.Ag., Director, Organic
Agriculture Centre of Canada, Professor,
Department of Plant and Animal Sciences, Nova
Scotia Agricultural College, Truro, Nova Scotia,
Canada B2N 5E3, Phone: 902-893-6679, Fax:
902-896-7095, email: rmartin@nsac.ca, websi-
te: www.oacc.info

Mr. Charlie Embree, Tree Fruit Physiologist,
Agriculture and Agri-Food Canada/Agriculture
et Agroalimentaire Canada, 32 Main Street,
Kentville, Nova Scotia, Canada B4N 1J5, Phone:
902-679-5708, Fax: 902-679-2311, email:
embreec@agr.gc.ca

ACKNOWLEDGEMENTS

Acknowledgements are extended to the support
staff of the cooperating organizations for their
help in hosting these meetings, and to David
Baldwin for the photographs.

ly period of questions and answers; and gene-
ral discussion. A number of scientists found this
very useful; as it enabled them to hear the pro-
ducer highlight problems and successes expe-
rienced in producing the fruit organically.

An evaluation and business meeting was held
at the close of the conference to measure inte-
rest in a second symposium, and to receive
offers to host another symposium. There were
two offers and considerable support for an
early second symposium. It would be an omis-
sion not to mention the Kitchen Ceilidh (a

Celtic tradition in Nova Scotia) and the general
spirit of openness and camaraderie at this mee-
ting. This was the first symposium sponsored by
the new ISHS Commission on “Sustainability
through Integrated and Organic Horticulture”.
It augurs well for planning and development of
future symposia, research networking and
opportunities to share in this exciting and newly
developing field of organic horticulture.

Charles Embree, Ralph Martin and Robert Prange

FROM THE SECRETARIAT

New ISHS Members
ISHS is pleased to welcome the following
new members:

NEW ORGANISATION
MEMBERS:

Cote d’Ivoire: Centre National de Recherche
Agronomique

France: Sediag s.a.s.

South Africa: Molteno Brothers Pty. Ltd.

Taiwan: Taiwan Society for Horticultural
Science

United Kingdom: Flamingo Holdings

United States of America: Grimmway Enter-
prises Inc.

NEW INDIVIDUAL MEMBERS:

Argentina: Mr. Pablo Etchegaray, Mr. Juan Jose
Mauricci; Australia: Ms. Jecca Blake, Mr. Jacob

Born, Mr. Robin Boughen, Ms. Charlotte Brunt,
Marisa Ms. Collins, Mr. Matt Coulter, Mr. Nick
Dry, Dr. Roger Edwards, Mr. Scott Featherston,
Paul Geurtsen, Stacy Marie Griffin, Dr. Jihong
He, Scott Jenkins, Ms. Jennifer Kerry, Mr. Clive
Larkman, Ms. Geraldine Lim, Mr. John McKay,
Mr. Paul Myers, Ms. Geraldine Nash, Mr. Ray
O’Grady, Mr. Neil Power, Dr. Bill Pritchard, Mr.
Steven Prowse, Mr. Alan Richards, Geoff
Roberts, Mr. Paul Roberts-Thomson, Mr. Marty
Sammon, Stephen Sexton, Librarian Shore
School, Mr. Robert Stewart, Ms. Bronwyn
Walsch, Andrew Young; Barbados: Ms. Jemma
Richardson; Belgium: Mr. Kris Smet, Mr. Jeroen
Weidema; Benin: Dr. Braima James; Brazil: Mr.
Eduardo Augusto Girardi, Gracilene Schmourlo,
Ms. Eduardo Thorstensen Sabugosa;
Cameroon: Dr. Aboubakar Njoya; Canada: Dr.
Manjula Bandara, Mr. Mark Collins, Mr. Dale
Cowan, Dr. Linqian Fu, Ms. Sarah Jones, Ms.
Sally Martinez, Mr. Peter Vakomies; Chile:

Francisco Calabi, Dr. Rodrigo Ortega, Jasna Ms.
Seguic, Mr. Camilo Urbina; China: Mr. Zhao
Hui, Prof. Dr. Gang Lu, Prof. Dr. Zhujun Zhu;
Costa Rica: Prof. Marco Gutierrez, Ms. Edel
Solis; Cote d’Ivoire: Dr. Lassina Fondio;
Croatia: Prof. Dr. Ibrahim Mujic; Cyprus: Dr.
Androula Georgiou; Denmark: Ms. Grith
Boesen; Ecuador: Assist. Prof. Maria Albuja, Eli
Barak, Dr. Edith Merino; Egypt: Husam Awad;
Ethiopia: Dr. Asfaw Zeleke; France: Mr.
Claude Aubert, Mr. Emmanuel Bogrand, Jean-
Philippe Chiquet, Mr. Peribere Hugues, Ms.
Magalie Jannoyer, Mr. Philippe Rothgerber, Mr.
Philippe Roudeillac, Mr. Jean-Philippe Watrin;
Germany: Dr. Joachim Hamacher, Mr. Gerhard
Stenner, Mr. Moritz von Plettenberg; Ghana:
Dr. Kwadwo Ofori; Greece: Mr. Evagelos
Drimtzias, Dr. Michael Papadimitriou;
Guadeloupe: Ms. Claire Amar; India: Mr.
Shiva Anjan Dalmia, Mr. Venkatesh Melligeri,
Mr. Sanmitra Pandharpur, Mr. Mitul Shah, Dr.
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S.K. Singh, Mr. Vincent Stauffer; Iran: Mr.
Mahyar Abedi, Prof. Dr. Hossein Aroiee, Dr.
Seyed Ahmad Boland Nazar, Dr. Esmaeil
Chamani, Ms. Hanifeh Hajizadeh, Dr. Taimoor
Javadi, Mr. Amir Hassan Khossussi, Prof. Dr.
Hossein Lessani, Mr. Gholamreza Rabiei, Mr.
Abbas Saboorrooh, Assist. Prof. Akhtar
Shekafandeh; Ireland: Mr. Joseph Croke, Mr.
Maurice Moynihan; Israel: Ms. Uri Drori, Ms.
Carolina Joseph, Mr. Dov Luft, Ms. Assael Ram;
Italy: Mr. Massimo Berardi, Prof. Dr. Ugo
Citernesi, Prof. Antonio Corleto, Dr. Antonio
Ferrante, Dr. Andrea Ghiggini, Mattia
Mastroianni, Prof. Fabiano Miceli, Pierluigi Paris;
Jamaica: Mr. Adrian Burke, Mr. Mark Lee, Dr.
Charlene Richards; Japan: Yoshihiro Ban, Mr.
Yukimasa Hirata, Mr. Md. Daud Hossain, Ms.
Sayuri Inafuku, Assist. Prof. Masaya Kato, Dr.
Kensuke Kondo, Dr. Tadashi Takashina, Mr.
Toma Tsugutaka; Jordan: Mr. Samih Abubaker,
Dr. Abbas Al-Jamali, Mr. Basil El Deek; Kenya:
Dr. Bernhard Löhr, Mary Wabule; Korea
(Republic of): Dr. Jun Young Choi, Ms. Sung
Min Jung, Dr. Joung-Keun Kim, Dr. Il-Gin Mok,
Dr. Shim Myung-Syun, Dr. Chun-Woo Nam,
Prof. Dr. Hoon Park; Kuwait: Ms. Majda
Suleiman; Latvia: Aigars Bisofs; Lebanon: Mr.
Mikhael Abou Nehme; Malaysia: Dr. Rusli
Ibrahim, Ms. Froukje Kruijssen; Mexico: Dr.
Rodrigo Barba Gonzalez, Mr. Ricardo De
Robina; Morocco: Mr. Majdoub Moussa;
Netherlands: F.G. Harmsen van der Vliet, Dr.
Raymond E.E. Jongschaap, Gabri Kolster, Mr.
Wanne Kromdijk, Dr. Pim Lindhout, Vivienne
Oguya, Dr. Hans Schepers, Mr. John Tsoutsanis,
Dr. Johannes van der Moolen, Paul Vernooy,
Ms. Rolien Ms. Wiersinga; New Zealand: Peter
Bell, Mr. Roger Brough, Ms. Kathryn Cormack,
Mr. Robin Crawford, Dr. David Cullwick, Linda
McCracken, Anne Robertson; Nigeria: Nabil

Dawalibi, Mr. Osayande Precious; Norway: Mr.
Rino Solberg; Peru: Santiago Fumagalli;
Philippines: Prof. Jose Marvin Beduya;
Portugal: Davide Avelar Avelar, Cristina
Carvalho, Mr. Nuno Neves, Prof. Rodrigo
Santos; Romania: Dr. Dorin C-tin Costea, Dr.
Sergiu-Dan Moldovan; Saudi Arabia: Dr.
Abdelkarim Sbabou; Serbia: Mr. Goran
Djakovic, Ms. Jasmina Nikitovic-Stojic;
Singapore: Dr. Sung Do Song; South Africa:
Dr. Jacobus Bornman, Mr. Abraham Londt, Mr.
Hans Monsma, Mr. Gavin Olsen, Ms. Rosemary
Oosthuizen, Puffy Soundy, Maretha Stapelberg,
Mr. Wayne Twine, Dr. Adriaan Wiechers; Spain:
Mr. Jorge Barmaimón, Dr. Raúl Cabrera Graña,
Prof. Dr. Florentino Diaz, Mr. Manuel Gómez
Galera, Ms. Laura Lujan, Dr. M. Carmen Soria,
Mr. Juan Ignacio Trives Pire, Angel Usero,
Miguel Angel Vaquez Garcia; Sri Lanka: Mr.
Suresh Ellawala; Swaziland: Ms. Debbie
Cutting; Sweden: Emma Ahrman, Elwood
Overholt; Switzerland: Dr. Tobias Schmidheini;
Taiwan: Dr. Mei-Chu Chung, Paul A. Gniffke,
Dr. Yung-I Lee, Dr. Tao-Ming Wang; Thailand:
Mr. Clive F. Murray, Assist. Prof. Piyada
Thipyapong; Tunisia: Mr. Pierre Pasqua;
Turkey: Dr. Izzet Acar, Mr. Selim Arpaci, Mr.
Baris Bayhan, Mr. Durmus Deniz, Mr. Hursit
Ertugrul Dere, Dr. Sami Doganlar, Mr. Henri
Levi, Mr. Ibrahim Tekin; United Arab Emirates:
Mr. Nasser Al Katheeri, Mr. Rouzbeh Bidshahri;
United Kingdom: Nawal Abdulla, Mr. Ayo
Badru, Mr. David Barney, Ms. Elizabeth Barron,
Mr. Andrew Boardman, Emily Ms. Clark, Ms.
Karen Cleave, Mr. Ajoy Datta, Mr. Graham
Fisher, Mr. Neil Franklin, Mr. Mauro Gioe, Mr.
David Green, Dr. David Hand, Mr. Alan
Higginson, Mr. Mick Holdaway, Dr. Robert
Fletcher Kenyon, Mr. Paul Marsh, Susan Ms.
Moore, Stuart Orr, Mr. Thomas Piper, Mr. Neville

Samuelson, Mr. Suryakant Shah, Tahir Sharif,
Ms. Nettra Somboonkaew, Mr. Simon Thirkell,
Mr. Frank Vargas; United States of America:
Dr. Denise Adams, Joseph Albano, Ms. Corina
Ardelean, Beth Arthur, Dr. Tomas Ayala-Silva,
Bill Beach, Marlyn Bloomquist P.A, Stephen H.
Brown, Marvin Butler, Prof. Charles Carpenter,
Curt Chastain, David Chelf, Zong-Ming Cheng,
David Cone, Todd Consolascio, Ms. Jessica De
Vivo, Evan Dellor, Mr. Adam Dorfman, Mr.
Jeffery Douglas, Assist. Prof. Brian Duggan,
John Dyson, John Ernest, Mr. Matthew Ervin,
Jolie Ms. Goldenetz, Vani Gollagunta, David
Granatstein, Mr. Mark Greeff, Prof. Michael
Hanemann, Dr. Diana Horvath, Prof. Louis
Jackai, Dr. Matt Jenks, Dr. Katherine Kahn,
Daniel Kelly, Joseph Kepiro, Dr. Jozef Keularts,
Sharon Kobayashi, Ms. Shirli Kralik, Marsha
Krigsvold, Mr. Pat Mahony, Karen Mendez, Ms.
Nina Messner, Cheryl Jan Mickler, Daniel Miser,
Wayne Newell, Mr. Idris Osei-Agyeman, Dr.
Peter Oudemans, Jim Owen, Philip E. Parvin,
Eileen Perry, Ms. Jennifer Radcliffe, Mr. David
Robbins, John Ross, Joseph C. Scheerens,
Sloane Michele Scheiber, Robert Schramm, Mr.
Ronald Scribner, Dr. Dharam Sharma, Abbas M.
Shirazi, Mr. Peter Sieck, Mr. Dale Smith, James
Snyder, Dr. Timothy Spann, Peter Storm, John
Taylor, Emily Tenczar, Matt Thornton, Mr. Oner
Tulum, Oleg Urminsky, Mr. Jesus Valencia, Dora
Valverde, Kevin Walek, Mr. Sean Wallace, John
Williams, Dr. James Wolpert, Mr. Sam Wylde,
Mr. Yi Xia, W. Brooke Yeager, Dan Yeung,
Xinhua Yin, Richard Yudin, Debra Yuhas;
Uruguay: Horacio Ozer Ami; Venezuela: Ms.
Williams Briceño, Mr. Enio R. Soto; Vietnam:
Jan van Huis; Zimbabwe: Dr. Arnold Bray
Mashingaidze.

In Memoriam

ANTON MILES KOFRANEK

Anton Miles Kofranek, professor emeritus at
the University of California, Davis, died March
29, 2006, in Davis after a bout with cancer at
the age of 85.

Born in Chicago on Feb. 5, 1921, to Antonin
and Emma Kofranek, Tony served in the Army
Signal Corps during World War II, first in the
European Theater and then in the Pacific, where
he served during the occupation of Japan.

He received his bachelor’s degree from the
University of Minnesota in 1947, and his mas-
ter’s and doctorate degrees from Cornell in
1950 under Professor Kenneth Post. Dr.
Kofranek became a professor of floriculture at
UCLA in 1950, and moved, with other depart-
ment members, to Davis in the 1960’s to found

the Department of Environmental Horticulture.
He was Professor of Horticulture from 1968
until his retirement in 1987.

Tony was best known for his work in the deve-
lopment of ideal production methods for
azaleas, chrysanthemums, poinsettias and bulb
crops. Cyclical photoperiodic lighting of chry-
santhemum, which he pioneered, is still in use
today. He also made many contributions in
postharvest handling of flowers.

In addition to numerous articles in scientific
journals and trade magazines, Tony authored
and co-authored several books and publicati-
ons during his career, including the University
of California Azalea Manual and the textbook
“Plant Science”. In addition to being elected a
Fellow of the American Society for Horticulture
Science in 1979 Professor Kofranek was a reci-

pient of the prestigious Alex Laurie research
award in 1993, and a number of other profes-
sional awards including: the Award of Merit
from the California State Florist Association, the
Garland Award, and a teaching award from the
Society of American Florists. In recent years he
was honored with the research award from the
California Association of Nurseries and Garden
Centers in 2004 and induction into the
California Floriculture Hall of Fame in 2003.

Tony loved to travel and served as a visiting pro-
fessor in the Netherlands, Israel and Egypt. He
consulted in South Africa, India, Colombia and
the Canary Islands. He traveled extensively
during retirement and maintained a continued
interest in floriculture while indulging in his pas-
sion for philately, even publishing a CD, on
Swiss Federal Administration-Issued Stamps,
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1850-1854, and their Forgeries. His colleagues,
students and friends in the floriculture industry
remember an enthusiastic, friendly, and ebul-
lient professor, who contributed substantially in
teaching, research, and outreach.

Heiner Lieth and Michael Reid, Department of
Plant Sciences, University of California,

Davis CA 95616, USA

DOUGLAS C. SANDERS

Douglas C. Sanders, Professor of Horticultural
Science at North Carolina State University,
passed away on Monday, April 17, 2006 after a
brief illness.

Since 1970, Doug had a long and distinguished
career as a NCSU researcher, extension specia-
list and teacher. Doug’s work was recognized
internationally as he provided leadership in
many facets of the vegetable industry. Doug
was a tireless worker with a passion for horti-
cultural science, traveling, and seemed to pos-
sess boundless energy.

He will be greatly missed.

Doug is survived by his wife, Ellen and sister,
Mary Sanders, Las Vegas, NV.

GERMAN IVANOVICH
TARAKANOV

Professor Dr. German Tarakanov died on 24
May 2006 in Moscow at the age of 82. ISHS
members will remember him for his contribu-
tions as a representative of USSR/Russia in the
Council of ISHS from 1966 to 1994 and also as
a member of the Section Vegetables.

German Tarakanov studied agricultural sciences
at Timiryazev Agricultural Academy in Moscow
and graduated Ph.D./Dr.agr. His entire profes-
sional career in horticultural teaching and
research was dedicated to that Academy where
he began as professor at the Department of
Vegetable Crops. He was appointed Dean of
the Horticultural Faculty from 1959 to 1964,
and Head of Department of Vegetable Crops of
Moscow Timiryazev Agricultural Academy from
1969 to 1989, in this position succeeding to his
teacher Prof. V.I. Edelstein, well-known as the
father of horticultural science in Russia. The
outstanding scientist also was a member of the
Russian Academy of Agricultural Sciences since
1978.

As a highly engaged and enthusiastic teacher
and researcher at the Department of Vegetable
Crops Tarakanov supervised more than 60 Ph.D.
students, among them as many as 10 from
foreign countries, and the number of his scien-
tific publications exceeded 300. He was full of
new ideas and plans just until his death.

His research was focused on the investigations
on vegetable biology to provide the basis for
optimal modern growing techniques, but also
investigations into new plant breeding

methods. His comprehensive research and con-
sulting programme included tests with plastic
films used under the climatic conditions of
Siberia as well as investigations to create an
“ecological and technological passport” for
varieties. His breeding work produced as many
as 50 new vegetable varieties (e.g. cucumber,
tomatoes, onions, etc.) and induced hybrid
seed production in the USSR. His passionate
engagement for research and teaching in the
field of horticultural science and practice owe
gratitude and respect.

Last but not least to mention is his engagement
as a member of the ISHS Section Vegetables to
make people of his broad radius of action in his
country acquainted with the ideas of the ISHS
about international work and collaboration.

German Tarakanov’s international reputation
was appreciated, for example, by Budapest
Horticultural University bestowing him Dr.
honoris causa (1978). He was a member of
EUCARPIA and of the Japanese Society for
Horticultural Science. It always was a pleasure
to meet that good colleague at international
events where he found many friends among
the ISHS. They will remember him for his convi-
vial, co-operative and friendly personality.

German Tarakanov is survived by his two chil-
dren, four grandchildren and one great grand-
child.

Prof. Dr. D. Fritz, ISHS President 1978-1982

FIKRAT ABDULLAEV

Dr. Fikrat Abdullaev passed away on the 17th of
July, at the age of 62, in Mexico City. His death
was sudden and unexpected.

He was an innovative and free-minded scientist
who has been an example for a growing cohort
of researchers interested in plant-based bio-
pharmaceuticals and nutraceuticals. For many
scientists, Dr. Abdullaev’s ideas, honesty, and
enthusiasm, are inspiriting. He was a truly

Science ‘lover’, as he stated: “Science is just like
a woman, you must desire it”.

Fikrat Abdullaev, born on 18 October 1943 in
Baku, Azerbaijan, son of Ilias Abdullaev and
Fatma M. Jafarova. He studied a Bachelor in
Science at the Faculty of Chemistry of the Baku
State University, gaining his degree in 1965.
Fikrat Abdullaev focused his interest in the
areas of biochemistry and molecular biology. In
1970 he obtained a Ph.D. from the Institute of
Botany at the Azerbaijan Academy of Sciences,
and a Doctorate in Biological Sciences from the
Ukrainian Academy of Sciences in Kiev in 1989. 

His first professional and scientific period was
carried out in the former Soviet Union, firstly in
the Institutes of Genetics (1966-1970) and
Botany (1970-1973) of the Azerbaijan
Academy of Sciences (Baku), and then in the
Institute of Molecular Biology of the USSR
Academy of Sciences in Moscow (1973-1976).
From 1976 to 1986 he was Associate Professor
and Head of the Molecular Enzymology
Laboratory in the Institute of Physics of the
Academy. In 1986 he became Head of the
Genome Biochemistry Laboratory in the
Institute of Botany at Baku. 

He was visiting scientist in the Department of
Biochemistry of the Stockholm University
(1979) and the Institute of Biochemistry of the
Munchen University (1982).

In 1990, as a result of an exchange program
between the Academics of Sciences in the
United States and the former Soviet Union,
Fikrat Abdullaev travelled to Rutgers University
in New Jersey to further his research. He joined
with Gerald Frenkel and his team at the
Department of Biological Sciences. Then, they
published three pioneer papers that together
with those of S.C. Nair and co-workers in India
also in the early 1990’s, firstly described the
antitumour effects of saffron extracts. These
works started a rapid search for the saffron
compounds responsible of such effects, the
study of the mechanism of action, the specifici-
ty on different cell lines, and the in vivo effects
on animal models, that became a productive
research subject (about 40 experimental and
review articles) for various teams in Greece,
Spain, Hungary, India, Iran, Japan, Azerbaijan,
Mexico, USA and other countries.

In 1995 he moved to Mexico as researcher of
the Department of Research and Postgraduate
in Food Science, Faculty of Chemistry,
Autonomous University of Querétaro. Since
1997 he was head and founder of the
Experimental Oncology Laboratory at the
National Institute of Paediatrics in Mexico City.
Immediately, Dr. Abdullaev ensembled a team
of young and excellent Mexican researchers
and soon they obtained grants from the
CONACyT (National Council of Science and
Technology, Mexico) and other international
institutions.

At the Institute of Botany in Baku during the
1980’s, Fikrat Abdullaev conducted several

Fikrat Abdullaev
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For updates and more logon to www.ishs.org/calendar. Do
always mention your ISHS membership number or attach copy of
your ISHS membership card when registering. A reduced ISHS
members registration fee applies.

YEAR 2006

� October 28-30, 2006, Mashhad (Iran): II International Symposium on
Saffron Biology and Technology - ISSBT. Info: Prof. Dr. A. Koocheki,
CESC, Faculty of Agriculture, Ferdowsi University of Mashhad, PO Box
91775-1163, Mashhad, Iran. Phone: (98)5117610760 or
(98)5118788494, Fax: (98)5118787430,
email: akooch@ferdowsi.um.ac.ir or saffron-ir@ferdowsi.um.ac.ir
web: saffron-ir.um.ac.ir 

Calendar of ISHS Events
� October 29 - November 2, 2006, Wageningen (Netherlands): Models for

Plant Growth, Environmental Control & Farm Management in
Protected Cultivation - HortiModel2006. Info: Dr. Ep Heuvelink,
Horticultural Productions Chains Group, Wageningen University,
Marijkeweg 22, 6709 PG Wageningen, Netherlands. Phone:
(31)317483679, Fax: (31)317484709, email:
programme@hortimodel2006.nl web: www.hortimodel2006.nl 

� November 27-30, 2006, Chiang Mai (Thailand): International
Workshop on Tropical and Subtropical Fruits (at Royal Flora
Ratchaphruek 2006 International Horticultural Exposition for H.M. the
King of Thailand). Info: Peyanoot Naka, Horticulture Research Institute,
Department of Agriculture, Chatuchak, Bangkok 10900, Thailand,
Phone: (66)25798553, Fax: (66)25614667, email:

experiments with saffron extract. His interest
has been the promising strategy of chemopre-
vention, it means, the use of natural or synthe-
tic substances, alone or in combination, to pre-
vent the development of diseases such as can-
cer. In Mexico he conducted his research on the
fields of nucleic acid and protein biochemistry:
Selenium & saffron biochemistry; chemical toxi-
city and cytotoxicity in vivo and in vitro; and
mechanism of antitumour effects of chemical
and naturally occurring agents.

Fikrat Abdullaev planned the creation of a new
scientific discipline that he called ‘saffronology’.
He was a tireless proponent of the virtues of
saffron as a chemopreventive element of the
diet and one of the engines of saffron research
all around the world. In the sort time he visited
us in our laboratory of the University of Castilla-
La Mancha in Albacete three years ago, he
delighted us with his scientific sharpness, expe-
rience, kindness and excellent sense of humour.

Dr. Abdullaev co-chaired the 1st International
Symposium on Saffron Biology and
Biotechnology, held in Albacete, Spain in

October 2003; and was also co-chair of the
second meeting to be celebrated in Masshad,
Iran in October 2006 under the auspices of the
ISHS. He was the author of this so far successful
idea; such is to ensemble the scientific commu-
nity involved in saffron research as well as the
business sector in periodic meetings. 

Fikrat Abdullaev was author of over 120 scien-
tific papers and abstracts, and several patents.
He was fluent in many languages (Azeri,
Russian, German, English, and Spanish), contri-
buting to his skills as team leader. He was mem-
ber of the Mexican Academy of Science,
Sistema Nacional de Investigadores de Mexico,
Mexican Society for Biochemistry, American
Association for the Advancement of Science,
New York Academy of Science, American
Association for Cancer Research, Asociación
Médica del Instituto Nacional de Pediatría,
Institutional Scientific Committee (Institute of
Botany, Azerbaijan Academy of Science, Baku),
Azerbaijan Society for Genetics, Azerbaijan
Society for Biochemistry, New York Academy of
Sciences, Board Directors of the Azerbaijan

Scientific Association, Board Editors of Journal
of Food, Agriculture & Environment, and
International Panel of Reviewers of Journal
Medical Science Monitor.

Dr. Abdullaev married Zemfira Nagieva (a petrol
chemist) on 17 February 1968. They had two
daughters, Kalima (medical dentist living in
Denmark) and Aynur (economist living in
Germany) and four grand-children, three boys
and one girl. He was a loving husband, caring
father and grand-father, and an excellent
human being, full of compression and tole-
rance. He put the same strength and enthu-
siasm in all the aspects of his life; as such deter-
mination was incredibly contagious.

Those who had the privilege of being his friends
are devastated by his lost.

“Allah rahmat lasin” (May God rest his soul)

Jose-Antonio Fernandez,
University of Castilla-La Mancha, Spain

Pat Bowen and husband Carl Bogdanoff, receiving the first ISHS scarf from
the ISHS President at an evening reception of the ISHS Strategic Planning
meeting, May 2006.
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NEW

NEW

peyanoot@hotmail.com or royalfloraworkshop@yahoo.co.th, web:
www.royalfloraexpo.com

� December 3-6, 2006, San Antonio, TX (USA): IV International ISHS
Symposium and VIII National Symposium on Seed, Transplant and
Stand Establishment of Horticultural Crops. Info: Prof. Daniel I.
Leskovar, Texas Agricultural Experiment Station, Texas A&M University,
1619 Garner Field Rd., Uvalde, TX 78801, USA. Phone:
(1)8302789151x140, Fax: (1)512-278-1570, email: d-leskovar@tamu.edu
web: sest2006symposium.tamu.edu

� December 12-15, 2006, Hyderabad (India): I International
Conference on Indigenous Vegetables and Legumes. Info: Dr.
M.L. Chadha, Director AVRDC - The World Vegetable Center -
Regional Center for South Asia, ICRISAT Campus, Patancheru 502
324, Hyderabad, India. Phone: (91)4030713755, Fax:
(91)4030713074, email: mchadha@cgiar.org web: www.ivs2006.org

YEAR 2007

� January 8-11, 2007, Chiang Mai (Thailand): International Workshop
on Ornamental Plants (at Royal Flora Ratchaphruek 2006 International
Horticultural Exposition for H.M. the King of Thailand). Info: Peyanoot
Naka, Horticulture Research Institute, Department of Agriculture,
Chatuchak, Bangkok 10900, Thailand, Phone: (66)25798553, Fax:
(66)25614667, email: peyanoot@hotmail.com or
royalfloraworkshop@yahoo.co.th, web: www.royalfloraexpo.com

� January 15-18, 2007, Chiang Mai (Thailand): International Workshop
on Medicinal and Aromatic Plants (at Royal Flora Ratchaphruek 2006
International Horticultural Exposition for H.M. the King of Thailand). Info:
Peyanoot Naka, Horticulture Research Institute, Department of
Agriculture, Chatuchak, Bangkok 10900, Thailand, Phone:
(66)25798553, Fax: (66)25614667, email: peyanoot@hotmail.com or
royalfloraworkshop@yahoo.co.th, web: www.royalfloraexpo.com

� March 20-23, 2007, Macon, GA (USA): International Symposium on
Medicinal and Nutraceutical Plants. Info: Dr. Anand K. Yadav,
Agricultural Research, Fort Valley State University, Fort Valley, GA 31030-
4313, USA. Phone: (1)4788256830, Fax: (1)4788256376,
email: yadava@fvsu.edu web: www.ag.fvsu.edu/ishsmanp.html 

� April 29 - May 4, 2007, Antalya (Turkey): I International Medicinal and
Aromatic Plants Conference on Culinary Herbs. Info: Prof. Dr.
Ibrahim Baktir or Prof. Dr. Kenan Trugut, Department of Horticulture,
Faculty of Agriculture, Akdeniz University, 07058 Antalya, Turkey. Phone:
(90)2423102469 or (90)2423102414, Fax: (90)2422274564,
email: ibaktir@akdeniz.edu.tr or kturgut@akdeniz.edu.tr web:
www.mapc2007ant.org 

� May 22-26, 2007, Oeste Region (Portugal): X International Pear
Symposium. Info: Dr. Armando Torres Paulo, c/o Pears 2007, COTHN,
Estrata de Leiria s/n, 2461-997 Alcobaça, Portugal. Phone:
(351)213602053, Fax: (351)262507659, email: info@pears2007.com
web: www.pears2007.com 

� June 11-15, 2007, Funchal (Portugal - Madeira): VI International
Symposium on New Floricultural Crops. Info: Maria João Oliveira
Dragovic M.Sc., Caminho das Voltas 11, 9060-329 Funchal, Madeira,
Portugal. Phone: (351)291211260, Fax: (351)291211234, email:
joaodragovic.sra@gov-madeira.pt web: http://www.sra.pt/nfc2007 

� June 24-29, 2007, Beijing (China): II International Conference on
Turfgrass Science and Management for Sports Fields. Info: Prof. Dr.
Liebao Han, Institute of Turfgrass Science, Bejing Forestry University, No.
35 Qinghua East Road, Beijing 100083, China. Phone: (86)1062337982,
Fax: (86)1062322089, email: hanlb@tom.com, web: www.bfuturf.com

� July 1-5, 2007, Einsiedeln/Wädenswil (Switzerland): VIII International
Symposium on Modelling in Fruit Research and Orchard
Management. Info: Dr. Joerg Samietz, Agroscope FAW Wädenswil,
Schloss, PO Box 185, 8820 Wädenswil, Switzerland.
Phone: (41)447836193, Fax: (41)447836434,
email: joerg.samietz@faw.admin.ch 

� August 12-17, 2007, Portland, OR (USA): XI International Workshop
on Fire Blight. Info: Dr. Virginia Stockwell, Department of Botany and
Plant Pathology, Oregon State University, Corvallis, OR 97331, USA.
Phone: (1)5417384078, Fax: (1)5417384025, email:
stockwev@science.oregonstate.edu or Dr. Kenneth B. Johnson,
Department of Botany and Plant Pathology, Oregon State University,
Corvallis, OR 97331, USA. Phone: (1)5417375249, Fax: (1)5417373573,
email: johnsonk@science.oregonstate.edu 

� September 2-9, 2007, Nottingham (United Kingdom): International
Symposium on Growing Media and Hydroponics. Info: Dr. Bill
Carlile, Chief Horticultural Scientist, Bord na Mona, Main Stree,
Newbridge, Co. Kildare, Ireland. email: bill.carlile@bnm.ie 

� September 12-15, 2007, Faro (Portugal): III International Symposium
on Acclimatization and Establishment of Micropropagated Plants.
Info: Dr. Anabela Romano, Universidade do Algarve, Campus de
Gambelas, 8005-139 Faro, Portugal. Phone: (351)289800910,
Fax: (351)289819419, email: aromano@ualg.pt 

� September 23-27, 2007, Hanoi (Vietnam): International Symposium
Improving the Performance of Supply Chains in the Transitional
Economies - Responding to the Demands of Integrated Value
Chains. Info: Dr. Peter J. Batt, Horticulture, Curtin University of
Technology, GPO Box U1987, Perth, WA 6845, Australia. Phone:
(61)892667596, Fax: (61)892664422, email: p.batt@curtin.edu.au 
web: www.muresk.curtin.edu.au/conference/ishsvn 

� October 4-6, 2007, Naples (Italy): International Conference on
Sustainable Greenhouse Systems - GREENSYS2007. Info: Prof. Dr.
Stefania De Pascale, Department of Agricultural Engineering and
Agronomy, University of Naples Federico II, Via Universita 100, 80055
Portici (Naples), Italy. Phone: (39)0812539127, Fax: (39)0817755129,
email: depascal@unina.it 

� October 8-12, 2007, Kusadasi (Turkey): II International Symposium on
Tomato Diseases. Info: Dr. Hikmet Saygili, Ege University, Faculty of
Agriculture, Department of Plant Protection, Bornova 35100, Izmir,
Turkey. Phone: (90)2323886857, Fax: (90)2323881864,
email: hikmet.saygili@ege.edu.tr web: www.2istd.ege.edu.tr 

� October 21-25, 2007, Santa Catarina (Brazil): VIII International
Symposium on Temperate Zone Fruits in the Tropics and
Subtropics. Info: Dr. Gabriel Berenhauser Leite, EPAGRI - Caçador
Experimental Station, C. Postal 591, 89500-000 Caçador, SC, Brazil.
Phone: (55)4935612000, Fax: (55)35612010,
email: gabriel@epagri.rct-sc.br or Dr. Flavio Gilberto Herter, EMBRAPA, C.
Postal 403, 96001-970 Pelotas, RS, Brazil. Phone: (55)32758120, Fax:
(55)32758220,  email: herter@cpact.embrapa.br

� October 29-31, 2007, Lelystad (Netherlands): V International
Symposium on Edible Alliaceae. Info: Ir. J.H.J. Haarhuis, World Allium
Association, Laan ven Beek en Royen 41, 3701 AK Zeist, Netherlands.
Phone: (31)306933489, Fax: (31)306974517, email: info@worldalliumas-
sociation.com web: www.worldalliumassociation.com 

� October, 2007, Wageningen (Netherlands): V International
Symposium on Taxonomy of Cultivated Plants. Info: Dr. Ronald van
den Berg, Wageningen UR, Building No. 351, Gen. Foulkesweg 37, 6703
BL Wageningen, Netherlands. email: ronald.vandenberg@wur.nl or Mrs.
N. Groendijk-Wilders, Gen.Foulkesweg 37, 6703 BL Wageningen,
Netherlands. email: info.istcp2007@wur.nl web: www.istcp2007.wur.nl 

� November 4-9, 2007, João Pessoa, Paraiba (Brazil): VI International
Pineapple Symposium. Info: Dr. Domingo Haroldo Reinhardt, EMBRA-
PA, PO Box 7, Cruz das Almas, BA, Brazil. Phone: (55)7536218002, Fax:
(55)7536218097, email: dharoldo@cnpmf.embrapa.br 

� December 3-6, 2007, Bangkok (Thailand): Conference on Quality
Management of Ornamentals (QMSCO 2007). Info: Dr. Sirichai
Kanlayanarat, King Mongkut’s University of Technology Thonburi,
Thongkru, Bangkok 10140, Thailand. Phone: (66)024707720, Fax:
(66)024523750, email: isirarat@kmutt.ac.th 

For updates logon to www.ishs.org/calendar

NEW

NEW

NEW
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ACTA HORTICULTURAE

Available Issues of Acta Horticulturae

Available numbers of Acta Horticulturae (in print for-
mat). These as well as all other titles are also available
in ActaHort CD-rom format. For detailed information
on price and availability, including tables of content, or
to download an Acta Horticulturae order form, please
check out the ‘publications’ page at www.ishs.org or
go to www.ishs.org/acta

Acta      Acta Title Acta
Number Price (EUR)

719 International Symposium on Greenhouse Cooling 137

718 III International Symposium on Models for Plant Growth,
Environmental Control and Farm Management in Protected
Cultivation (HORTIMODEL2006) 140

717 XIII International Symposium on Apricot Breeding and
Culture 88

716 VII International Protea Research Symposium 54

715 XIII International Symposium on Vaccinium Culture 122

714 XXII International Eucarpia Symposium, Section
Ornamentals, Breeding for Beauty 63

713 VI International Peach Symposium 110

712 IV International Conference on Managing Quality in
Chains - The Integrated View on Fruits and Vegetables
Quality 188

711 V International Symposium on Artificial Lighting in
Horticulture 99

710 International Symposium on Greenhouses, Environmental
Controls and In-house Mechanization for Crop Production
in the Tropics and Sub-Tropics 113

709 I International Symposium on Natural Preservatives in Food
Systems 51

708 V International Strawberry Symposium 124

707 VII International Symposium on Modelling in Fruit Research
and Orchard Management 71

706 IV International Symposium on Brassicas and XIV Crucifer
Genetics Workshop 80

705 V International Walnut Symposium 118

704 X International Workshop on Fireblight 121

703 II International Symposium on Sweetpotato and Cassava:
Innovative Technologies for Commercialization 69

702 V International Pineapple Symposium 60

701 XII International Symposium on Apricot Culture and
Decline 147

700 International Symposium Towards Ecologically Sound
Fertilisation Strategies for Field Vegetable Production 74

699 I International Symposium on Improving the Performance
of Supply Chains in the Transitional Economies 108

698 VI International Symposium on Chemical and non-Chemical
Soil and Substrate Disinfestation - SD2004 79

692 II  International Symposium on Biotechnology of Tropical
and Subtropical Species 54

691 International Conference on Sustainable Greenhouse
Systems - Greensys2004 170

687 International Conference Postharvest Unlimited
Downunder 2004 89

674 III International Symposium on Applications of Modelling
as an Innovative Technology in the Agri-Food Chain;
MODEL-IT 121

673 IX International Symposium on Flower Bulbs 150

671 IX International Pear Symposium 124

661 I International Conference on Turfgrass Management and
Science for Sports Fields 115

660 V International Congress on Artichoke 119

659 VII International Symposium on Protected Cultivation in
Mild Winter Climates: Production, Pest Management and
Global Competition 159

658 I International Symposium on Rootstocks for Deciduous
Fruit Tree Species 137

657 XIX International Symposium on Virus and Virus-like
Diseases of Temperate Fruit Crops - Fruit Tree Diseases 117

656 X International Symposium on Small Fruit Virus Diseases 57

655 XV International Symposium on Horticultural Economics
and Management 106

654 International Workshop on Models for Plant Growth and
Control of Product Quality in Horticultural Production 77

653 IX International Symposium on Plant Bioregulators in Fruit
Production 61

652 I International Symposium on Grapevine Growing,
Commerce and Research 108

651 XXI International Eucarpia Symposium on Classical versus
Molecular Breeding of Ornamentals - Part II 54

649 Euro Berry Symposium - Cost 836 Final Workshop 77

648 South Pacific Soilless Culture Conference - SPSCC 60

647 International Code of Nomenclature for Cultivated Plants -
Code International pour la Nomenclature des Plantes
Cultivées 55

644 International Symposium on Growing Media and
Hydroponics 117

642 XXVI International Horticultural Congress: Horticulture,
Art and Science for Life - The Colloquia Presentations 60

641 XXVI International Horticultural Congress: The Knowledge
Business: Horticulture Education and Knowledge Transfer 51

640 XXVI International Horticultural Congress: Viticulture -
Living with Limitations 86

For an updated list of all titles (in print or ActaHort CD-rom for-
mat) logon to www.actahort.org


