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ISHS Communications:
A Two Way Street

NEWS FROM THE BOARDNEWS FROM THE BOARD

Jules Janick

The functions of scientific societies are basically two fold: they provide a
forum for scientists to present the results of their research and to interact with
the research community, and they sponsor the publication of research infor-
mation in a form that can be archived, historically in libraries but now increa-
singly online on the internet. This format has blossomed into meetings, con-
gresses, workshops, and an explosion of journals, proceedings, and books.
Horticultural science has followed this pattern and the development of nation-
al horticultural societies devoted to horticulture and horticultural science has
expanded to many countries throughout the world. The International Society
for Horticultural Science (ISHS), emanating from the century-old tradition of
International Horticultural Congresses, is now the largest horticultural science
society in the world on the basis of membership. This is remarkable achieve-
ment and in the last analysis is based on our means of communication.

ISHS has been involved with a number of
publications throughout its history. These
include the Proceedings of International
Horticultural Congresses, Scientia
Horticulturae (Scientia), a journal devot-
ed to original research, Horticulture
Research International (HRI), a directory
of world horticulture, Acta Horticulturae
(Acta) , the proceedings of symposia and
congresses, and Chronica Horticulturae
(Chronica), the house magazine of our
Society.
These communication vehicles have had
very different outcomes. The Proceedings
of the International Congress proved to
be unwieldy and too infrequent to have a
real impact and has long been discontin-
ued. Congress papers are now published
in volumes of Acta. ISHS once sponsored
Scientia in cooperation with Elsevier, but
disagreements with the publisher led to
the Society to discontinue this relation-
ship. While ISHS published five volumes
of HRI, this directory is now available only
in electronic format online, a real
improvement that permits continual
updating.
The heart of ISHS has been its Acta, the
proceedings of stand alone international
symposia and workshops or collections of
papers presented at our Congresses. The
Acta format is versatile enough to include

special books. Our Society has found a
special niche with Acta and it is clear that
this success is due to a number of causes.
First, Acta articles have found a niche
between anonymous, peer-reviewed jour-
nal papers and informal reports. Acta con-
tributions are subject to review by an edi-
tor assisted by an editorial committee and
final editing is carried out by experts in
the field. All agree that scientific quality
and relevance have been increasing. The
only complaints have come from those
who claim that Acta papers are not count-
ed as refereed for academic promotion.
This is an institutional problem, not an
ISHS problem, and I suggest it will be
resolved when it is recognized that Acta
papers have enormous impact.
Furthermore, most symposia attendees
are extremely happy with these intense
international meetings devoted to narrow
topics. Thus, Acta has proven to be a suc-
cess scientifically, horticulturally, and
financially. ISHS has now published over
600 Acta volumes and they are increasing
at the rate of a score per year. Most
importantly, all are online. The possibility
of ”tailor-made” CDs is now a reality. For
example we can make available all Acta
on strawberry or tomato on a single CD.
Eventually it will be possible to pick out
by yourself your own choice of individual
papers. Thus, someone might want to

collect all papers by a single author, or all
papers that have the word ethylene in the
title.
Chronica, now in its 43rd year, has a spe-
cial place in our Society; it is the only
communication that every member
receives. It is the voice of the Board and
the Secretariat to ISHS members but was
long considered as merely an expanded
newsletter, and at best as a means of one-
way communication between headquar-
ters and members. It languished this way
for many years but as a result of Board
action it has been substantially invigorat-
ed with expanded content and a new
look based on sharper graphics and the
use of color. Changes in recent issues
include a greater emphasis on articles of
broad horticultural interest, new technol-
ogy, articles on agricultural development,
reviews, and historical articles, along with
news of Sections and Commissions. We
still have a long way to go. Our goal is
not to make Chronica a scientific journal
but to make Chronica more vital to our
members, by broadening its scope to
include news and views on world horti-
culture and horticultural science. Our aim
is to make Chronica a magazine that hor-
ticulturists not only will want to read but
feel they must read.
However, communication must be a two
way street. We are interested in input
from the membership. We want to pub-
lish thoughtful letters, to consider appro-
priate articles from our national societies,
and brief articles or mini-reviews of sub-
jects that have a wide appeal. For this we
need your help. While we will continue to
request reviews from our members, we
need your input. Please inform us of your
reaction to the revitalizedChronica, offer
suggestions for articles or topics you
would like covered, and provide counsel
on authors, perhaps yourself. Let us strive
to communicate with each other.

Jules Janick, James Troop Distinguished Professor of
Horticulture at Purdue University, West Lafayette,

Indiana, USA and a member of the ISHS Board responsi-
ble for Publications



ISHS • 4

GFAR ModelThe Power of Partnerships in
Agricultural Research for Development

ISSUESISSUES

by Olanrewaju B. Smith

The current sustainable development paradigm that calls for an integration of
economic growth, social equity and sound environmental stewardship in order
to guarantee a better quality of life for everyone, now and for gener-
ations to come, confronts the agricultural sector with an enormous chal-
lenge. This sector has historically contributed, and continues to contribute to
these three components of sustainable development.

Firstly, recent experiences particularly in
developed countries suggest that increas-
es in agricultural productivity and growth
lead to important economic growth. Even
in developing countries, the close rela-
tionship between agricultural and eco-
nomic growth has often been demon-
strated. Recent data from India show that
small farmer’s real income apparently rose
by 90% due to increases in agricultural
productivity (Dev 1998). Secondly, when
adequately supported by technology and
enabling policies, this sector routinely
produces sufficient food to enable access
to both the affluent and the less privi-
leged in society, producing much needed
staple foods for the poor. Thirdly, a num-
ber of current agricultural practices and
those being developed for the near future
focus on proper utilization of natural
resources, and hence on sound environ-
mental management practices. The chal-
lenge is for the sector to integrate these
three components, not to focus exclusive-
ly on one or two to the detriment of other
equally important components, and to do
so in a sustainable manner. 
During the ”pre-green revolution” era for
example, the agricultural sector respond-
ed more or less to the sound environmen-
tal management component in many
developing countries, through use of
environmentally friendly, and less inten-
sive cultivation practices with sufficiently
long fallow periods to allow soil regener-
ation. While this approach preserved the
natural resources for future use, it did not
ensure a good quality of life for the cur-

rent generation through sustained eco-
nomic growth and social equity. During
the ”green revolution” period, the focus
was more on food security and economic
growth, and it is now generally accepted
that the sound management of the natu-
ral resource patrimony component suf-
fered some setback. In the current ”post
green revolution” and globalisation era,
the challenge of responding to social
equity, economic growth and sound envi-
ronmental management has become
much more acute. In order to respond,

agriculture must become much more
knowledge intensive than hitherto -
hence, the increasing importance and rel-
evance of agricultural research.
The nature, type and complexity of the
research required cannot, however, be
carried out effectively by research institu-
tions, groups or individuals working in iso-
lation. It calls for collaboration and part-
nerships amongst the various players with
a stake in the sector in order to take
advantage of, and benefit from, the
economies of scale that come from the
pooling of resources and knowledge, both
traditional and modern.

THE GLOBAL FORUM ON
AGRICULTURAL RESEARCH
(GFAR)

It was this realization of the need for
strategic partnerships amongst stakehold-
ers to more effectively respond to the

Close up of bananas (photo by IPGRI)



demands of an increasingly knowledge
intensive sector that led to the founding
of the Global Forum on Agricultural
Research (GFAR). GFAR was formally
established in 1996 on the basis of an
agreement between the stakeholders of
Agricultural Research for Development
(ARD), a group of donors who support
this initiative, and a group of facilitating
agencies - FAO, IFAD, ISNAR, and the
World Bank - who have played and con-
tinue to play key roles in the development
of GFAR.
The mission of GFAR is to mobilize the sci-
entific community and all stakeholders to
address the need to alleviate poverty,
increase food security and promote the
sustainable use of natural resources. In
order to fulfil this mission, GFAR address-
es a set of carefully crafted objectives that
will not only foster the indispensable part-
nerships, but also strengthen constituent
stakeholders when needed, and facilitate
the exchange of information and the shar-
ing of knowledge. From an organizational
standpoint, GFAR comprises seven groups
of stakeholders. These include produc-
ers/farmers’ and their apex organizations;
non-Governmental Organizations en-
gaged in activities related to food security,
natural resource management and pover-
ty alleviation; regional fora composed of
representatives of developing country
national agricultural research systems
(NARS) at continental and sub-continen-
tal levels; international agricultural
research centres (IARCS) mainly belong-
ing to the Consultative Group for
International Agricultural Research
(CGIAR) which address strategic and basic

research issues for the public good;
advanced research institutions based in
OECD countries which address global
development challenges; agricultural pri-
vate sector companies that use scientific
knowledge to develop research based
products; and the donor community that
funds development oriented agricultural
research.
Working together on the GFAR platform,
these stakeholders discuss controversial
issues without letting differences of opin-
ions stand in the way of co-operation and
collaboration. They communicate and

share information in order to convert it
into useful knowledge for themselves and
other end-users, and they strategically
form partnerships to implement concrete
programmes (Global Partnerships
Programmes - GPPs) in four priority
areas: genetic resources management and
biotechnology; natural resources man-
agement and agro-ecology; commodity
chains; and policy management and insti-
tutional development.
Examples of such GPPs include: Direct
Sowing, Mulch-based and Conservation
Tillage Agriculture (DMC) that endeav-
ours to strengthen the capacity of key
stakeholders to develop and to promote
the widespread adoption of such systems.
It derives its justification from the fact
that conservation agricultural practices
have led to some of the most dramatic
transformations of agricultural systems in
both developed and developing countries
in modern times. Moreover, during the
coming decade conservation agriculture
technologies will be critically important in
improving the productivity and sustain-
ability of agro-ecosystems, particularly in
developing countries. DMC, a form of
conservation agriculture technology, has
the potential to stimulate equitable and
sustainable small holder agriculture in
rural areas. This GPP is in its first year of
implementation during which an invento-
ry and documentation of DMC research
and development projects has been
undertaken in several countries, including
Brazil, Ghana, South Africa, Indo-
Gangetic plains, Benin, Cameroon,
Madagascar and Guinea.

Cabbage leaves for sale - Ethiopia (photo by Jane Toll / IPGRI)

Miscellaneous vegetables for sale (photo by IPGRI)
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A second example of an on-going GPP is
the one on Under-utilized Species,
launched in late 2001. This GPP counters
the common trend of devoting resources
almost exclusively to a few popular crops
of global commercial value such as maize,
rice and cotton. It will focus on less well-
known species that are nevertheless of
great importance to the poor in marginal
areas. The Under-utilized Species GPP is
designed to promote and facilitate the
sustainable production and use of such
species, and to improve access to infor-
mation, expertise and financial resources
required to support their utilization.
Participating partners will meet in Leipzig
in May 2003 to map out a business plan
for this initiative.

GFAR SECRETARIAT

GFAR, serviced by a secretariat based at
the FAO in Rome, is charged with main-
taining the institutional memory of the
group’s activities, facilitating the develop-
ment of GPPs, stimulating activities
designed to strengthen deserving stake-
holders such as farmers’ groups, NGOs
and some regional flora, and ensuring the
development of a user-friendly informa-
tion communication system that links the
stakeholders to one another and to the
outside knowledge pool.

THE HORTICULTURAL SUB-
SECTOR WITHIN GFAR

It is evident that the horticulture sub-sec-
tor has an important role to play alleviat-

Nice selection tomatoes, onions and potatoes for sale on street -Mombassa - Kenya
(photo by Ilona deBoreghyi / IPGRI)

Nice selection of potatoes for sale by street vender - Mombassa - Kenya
(photo by Ilona deBoreghyi / IPGRI)

ing poverty, ensuring food security and
promoting good stewardship of natural
resource utilization. Examples abound of
how the horticultural sciences, and the
industries they support, are contributing
to these three components of the mission
of GFAR.
Firstly, consider that over the last quarter
of a century the rate of population
increase has been the single most impor-
tant factor influencing the demand for
food in developing countries. It is also in

these countries that migration from rural
areas to urban centres has been most
rapid. In Africa, for example, city dwellers
increased during the last 25 years at an
average annual rate of 4.7%. The pro-
portion of citizens living in urban centres
increased from 21.4% in 1973 to 33.4%
in 1995 and is projected to reach 53% by
2025 (UN 1994). This rapid rate of
urbanization has been accompanied by
an equally rapid increase in the demand
for food, particularly vegetables, fruits
and other perishable products. The rural
sector has been unable to meet such a
demand, and the vacuum is being rapidly
filled by entrepreneurial producers in and
around cities - urban and peri-urban agri-
culture, prominently featuring horticul-
ture.
These producers, however, face a number
of daunting problems, many of which can
be addressed by horticultural science and
industry providing solutions through
research and the development of appro-
priate technologies. Areas needing atten-
tion include: water supply and efficient
utilization, including waste water reuse
and the accompanying public health con-
cerns; development of high yielding dis-
ease- and pest-resistant fruit and veg-
etable cultivars; integrated pest manage-
ment strategies appropriate for intensive
crop production in urban settings; prod-
uct diversity to meet market demands
and conservation goals; post harvest
handling, storage and marketing of fruits
and vegetables; food processing and
preservation; improving the economics of
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production, marketing and distribution;
land tenure and access issues; and
enabling policies including planning.
Secondly, high value horticultural crops
are increasingly being produced in devel-
oping countries for local, regional and
international markets. This is stimulating
economic growth and contributing
importantly to the alleviation of poverty.
Some relevant issues currently being
addressed by horticultural science and
industry concern product quality, safety
and certification processes. These need to
be intensified. In addition, the whole area
of under-utilized species including aro-
matic herbs and spices and medicinal
plants could benefit from demand driven
research.
Finally, agro-forestry based systems built
around multi-purpose tree crops such as
banana, date palm, coconuts and the
shear butter tree, to mention a few, con-
tribute directly and significantly to natural
resources preservation as well as food
security and poverty alleviation.
Horticultural science-driven activities
would fit perfectly under any of the four
priority areas identified by GFAR stake-
holders as being of global importance,
and on which its programmes are
focused. It is appropriate to point out
here that the first GPP developed by
GFAR, the PROMUSA project, focused on
the genetic improvement of banana and
plantains.
It is clear that the horticulture sub-sector,
given its potential, is not yet adequately

active within GFAR. There is much room
for improvement. Therefore, let me seize
this opportunity to invite members of the
International Society for Horticultural
Sciences to participate in the forthcoming
triennial GFAR meeting as representatives
of any of the seven stakeholder groups of
GFAR. By so doing you can raise the pro-
file and improve the contribution of horti-
cultural science to sustainable develop-
ment. Details of this meeting are on the
GFAR website (www.egfar.org).

Olanrewaju
Smith
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therefore haulms constitute an important
source of income. The crude protein in
cowpea haulms averages about 17%,
with high digestibility and low fiber con-
tent and thus the nutritive value of cow-
pea haulms is very high.
Cowpea and soil fertility enhancement.
Cowpea is also very important for
improving soil fertility, soil conservation
and the sustainability of various cropping
systems, particularly in marginal and low
rainfall areas. Being a fast growing crop,
cowpea curbs erosion by covering the
ground, fixes atmospheric nitrogen, and
its decaying residues and deep roots con-
tribute to soil fertility. Cowpea is inher-
ently a drought tolerant crop and there-
fore it is successfully cultivated in the dry
savannas and Sahel of West Africa where
rainfall is low and soils are sandy and
infertile. Also, with a maturity range
between 60 days to 140 days and varied
agronomic characteristics, suitable cow-
pea cultivars can be selected to fit in any
cropping system and rainfall pattern.

WORLD PRODUCTION OF
COWPEA

Cowpea is grown in over 60 countries
covering parts of Asia and Oceania, the
Middle East, southern Europe, Africa,
southern USA, and Central and South
America. Most countries do not keep
exact statistics for cowpea, but the esti-
mated cultivated area under cowpea in
the world is over 14 million ha and pro-
duction is over 4.5 million tons (t) annual-
ly. Nigeria is the largest producer and con-
sumer of cowpea with about 5 million ha
and over 2 million t production annually.
Niger Republic is the next largest produc-
er with 3 million ha and over 560,000 t.

Other countries with significant area and
production in West Africa are Benin, Togo,
Ghana, Mali, Burkina Faso and Senegal.
Several countries in Central and South
America cultivate cowpea but Brazil alone
grows about 1.5 million ha of cowpea
with about 500,000 t production. In
southern USA about 40,000 ha of cowpea
is grown with an estimated 45,000 t
annual production of dry cowpea seed
and a large amount of frozen green cow-
pea. India is the largest cowpea producer
in Asia and together with Bangladesh,
Indonesia, Myanmar, Nepal, Pakistan, Sri
Lanka, Thailand, and other Far Eastern
countries, there may be over 1.5 million
ha under cowpea in Asia.
Diverse cultivars. Cowpea is a single crop
species but the cultivar requirements in
terms of plant type, seed type, maturity,
and use pattern are extremely diverse
from region to region, making breeding
programs for cowpea more complex than
for other crops. The seed color preference
and use patterns differ from region to
region. In West Africa, the most preferred
types are larger, white and brown-seeded
cultivars with a rough seed coat, but
countries in Central America and the
Caribbean prefer red, black, or white
seeds with smooth testa. Consumers in
Mexico, Guatemala, Nicaragua, Costa
Rica, and Cuba prefer black color seeds. A
red color is given first preference in
Honduras, El Salvador, Venezuela, and
Jamaica. In East Africa and Asia, any color
other than black is acceptable, although
tan and red colors are preferred in the for-
mer and white and cream colors in the lat-
ter. The maturity, growth habit, and pho-
tosensitivity requirements depend upon
the cropping systems. For example, pho-

Cowpea producing regions worldwide.

Local cowpea cultivars.

With over 25% protein in seeds as
well as in young leaves on dry weight
basis, cowpea is a major source of pro-
tein, minerals and vitamins in daily diets
and thus it positively impacts on the
health of women and children. The bulk
of the diet of rural and urban poor, espe-
cially in Africa, consists of starchy food
made from cassava, yam, plantain and
banana, millet, sorghum, and maize. The
addition of even a small amount of cow-
pea ensures nutritional balance in the diet
and enhances the protein quality by the
synergistic effect of high protein and high
lysine from cowpea and high methionine
and high energy from the starchy foods.
Cowpea is equally important as nutritious
fodder for livestock. In West Africa, the
mature cowpea pods are harvested and
the haulms are cut while still green and
rolled into small bundles containing the
leaves and vines. These bundles are
stored on roof-tops for use and for sale as
feed supplement in the dry season, mak-
ing cowpea haulms as the key factor for
crop-livestock systems. On dry weight
basis the price of cowpea haulms ranges
from 50 to 80% of the grain price and

IITA, NigeriaRecent Progress on Cowpea Improvement

by Bir B.Singh, Peter Hartmann, Christian Fatokun, Manuele Tamo,
Shirley Tarawali and Rodomiro Ortiz

Cowpea [Vigna unguiculata (L.) Walp.] is an important source of nutritious
food and fodder and it is an essential component for sustained soil fertility in
various cropping systems in the drier regions of the tropics and sub-tropics
throughout the world but particularly in sub-Saharan Africa, where is con-
sumed in many forms. Young leaves, green pods and green seeds are used as
vegetables and dry seeds are used in various food preparations. Trading of
fresh leaves and immature pods for vegetable and processed cowpea foods
and snacks provides rural and urban women opportunity for earning cash
income.



tosensitive cowpea cultivars are used for
relay cropping in the West Africa while
photo-insensitive cultivars are preferred in
other parts. Cowpea is also grown for
green fodder, which requires fast growth
with more vegetative mass per unit area.
Thus, no single cultivar can be suitable for
all conditions and breeders have to devel-
op cultivars with different attributes to
suit the specific needs of different regions
and cropping systems.

MAJOR PRODUCTION
CONSTRAINTS

Cowpea yields are generally low due to
several biotic and abiotic constraints as
well as due to cultivation of cowpea as an
intercrop with cereals in marginal environ-
ments, where soils are infertile and rainfall
is scanty. Under intercropping, the tall
growing cereals shade cowpea as well as
compete for moisture and nutrients and
cause severe reduction in cowpea yields.
Also, most of the cowpea is grown with-
out use of fertilizers and plant protection
measures which causes poor growth and
severe yield reduction due to pest dam-
age.
Biotic constraints. Cowpea is attacked by
several diseases, insect pests and parasitic
plants. The major diseases are anthrac-
nose, web blight, brown blotch,
Cercospora leaf spot, Septoria, scab and
Macrophomina caused by fungi; bacterial
pustule and bacterial blight caused by
bacteria; and cowpea yellow mosaic, cow-
pea aphid borne mosaic, blackeye cowpea
mosaic, cowpea servere mosaic and
southern bean mosaic caused by viruses.
Nematodes are important in some areas
and parasitic weeds such as Striga gesner-
ioides and Alectra vogelii are important in
Africa. Striga causes severe damage to
cowpeas in the Sudan savanna and Sahel
of West Africa whereas Alectra is more
prevalent in the Guinea and Sudan savan-
nas of West and Central Africa. Alectra is
also widespread in Eastern and Southern
Africa but Striga is not a problem there.
Striga infection in cowpea is more devas-
tating in areas with sandy soils, low fertil-

ity, and low rainfall. Both parasites are dif-
ficult to control because they produce
large number of seeds and up to 75% of
the crop damage is done before they
emerge from the ground. The major
insect pests of cowpea are aphid (Aphis
craccivora) thrips (Megalurothrips sjost-
edti) Maruca pod borer (Maruca vitrata),
a complex of pod sucking bugs
(Clavigralla spp., Acanthomia spp.,
Riptortus spp.)and the storage weevil
Callosobruchus maculatus. Of these,
thrips and Maruca cause major damage in
sub-saharan Africa. There are some loca-
tion specific insect pest such as Lygus in
Americas, bean fly in Asia and East Africa
and ootheca beetles in wetter regions of
the tropics.
Abiotic constraints. Cowpea may suffer
from erratic rainfall in the beginning and
towards the end of the rainy season,
which cause substantial reduction in grain
yield as well as biomass production. Early-
maturing cultivars escape terminal
drought but if exposed to intermittent
moisture stress during the vegetative or
reproductive stages, they perform very
poorly. Cowpea is inherently more
drought tolerant than other crops but it
still suffers considerable damage due to
frequent drought in the Sahelian region
where rainfall is scanty and irregular.

RESEARCH-FOR-DEVELOP-
MENT IN COWPEA

Even though cowpea is an important
legume crop, only a few countries have
initiated planned cowpea improvement
programs. Some of these are Brazil,
Burkina Faso, India, Niger, Nigeria,
Senegal and the USA. Under the
Consultative Group on International
Agricultural Research (CGIAR) umbrella,
the International Institute of Tropical
Agriculture (IITA) has the global mandate
for improving cowpea cultivars and most

of the countries depend solely upon IITA
for improved cowpea materials. IITA
works very closely and in partnership
with many national and regional pro-
grams and networks like the International
Fund for Agricultural Development
(IFAD)-funded PRONAF (Project Niebe
pour l’Afrique), the United States Agency
for International Development (USAID)-
funded Bean / Cowpea CRSP (Colla-
borative Research Support Program), the
Danida (Danish International Devel-
opment Agency)-funded project on crop-
livestock systems and special projects on
crop-livestock integration funded by the
Gatsby Charitable Foundation and the
Strategic Seeds Project in Northern
Nigeria by funded by USAID. IITA also
works closely with international non-gov-
ernmental organizations (NGOs) such as
Sasakawa Global 2000, World Vision
International and AQUADEV for on-farm
testing and dissemination of research
results.
Breeding for Improved Cowpea Cultivars
Cowpea gene pool and sources of desir-
able traits. IITA holds in trust a collection
of in excess of 16,000 germplasm acces-
sions in its gene bank at Ibadan. Between
1970 and 1975, IITA researchers collect-
ed cowpea germplasm worldwide and
screened it to identify sources of disease

Yield kg/ha
Cultivar Grain Fodder Days to maturity Type cultivar

IT97K-568-19 2582 5998 85 Dual
IT90K-277-2 2544 3415 80 Dual
IT97K-568-18 2510 2166 75 Grain
IT98K-205-9 2143 2332 75 Grain
IT95K-627-34 2143 2083 70 Grain
IT86D-719 1788 1208 70 Grain
Dan lla (local cowpea) 1753 2249 85 Dual
Bambara groundnut 334 1000 100 Grain
Groundnut 421 5165 100 Dual
SED 315 420 2

Table 1. Performance of improved grain type and dual-purpose cowpea
varieties

Improved grain type.

Improved vegetable type cultivar.
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and insect resistance, and other desirable
traits, e.g. accessions with deep root sys-
tems, tolerance to drought and heat and
ability to grow well in low phosphorus.
These accessions were used in the breed-
ing program to develop a range of high
yielding cultivars for different use pat-
terns and cropping systems.
Early maturing grain type cultivars.
Initially the major focus was to develop
high-yielding, grain type cowpea cultivars
with determinate growth habit, erect
plant type, early maturity and varied seed
types for sole cropping, which would
respond to added inputs like fertilizer and
insecticides. These were collectively called
‘60-day cowpea’ cultivars that yielded
over 2 t ha-1 in 60 to 70 days, and could
be planted in short rainy seasons and in
various locations in cereal-dominated
cropping systems. The most promising
‘60-day’ cultivars released in about 40
countries are IT 82D-889, IT82E-16,
IT82E-18, IT82E32, IT82E-60, IT84E124,
IT84S-2246-4, IT86D-719, IT89KD-374,
IT93K-452-1 and IT99K-449-35.
Bush-type vegetable cowpea cultivars.
Several countries grow cowpea as a veg-
etable crop. The most preferred types are
the yardlong cowpeas with fleshy tender
pods, but these cultivars need staking to
keep pods from touching the ground and
rotting, which involves extra cost and
thus restricts the area under cultivation.
Bush-type vegetable cultivars with 30-cm
long succulent pods have been devel-
oped, such as IT81D-1228-10, IT81D-
1228-14, IT81D-1225-15, and IT86D-
880, which yield up to 18 t ha-1 green
pods with 3 to 4 pickings starting at 45
days after planting. These cultivars have
semi-erect growth habit with extra-long
peduncles (40-50 cm long), protruding
well over the canopy and holding the
pods above the ground. Picking green
pods periodically reduces the weight on
peduncles and they remain upright all the
time. Frequent picking also stimulates
further flowering and podding on the
same peduncles, which ensures a contin-
uous supply of green pods for a 6 to 7
week period after the start of picking,
provided soil moisture is not limiting.
These cultivars were distributed to sever-
al national programs and were found
promising in China, Nepal, Sri Lanka,
Philippines, the West Indies and Nigeria.
Dual-purpose cowpea cultivars. In view
of the importance of cowpea grain as
well as fodder and its place in intercrop-
ping systems particularly in West Africa,
IITA diversified its cowpea breeding
objectives from 1989 on to include devel-
opment of dual purpose cowpea cultivars
with high yield potential for grain as well

as fodder, combined with resistance to
major biotic and abiotic stresses and with
adaptation to both sole and intercrop sys-
tems. Also, in order to be effective, rele-
vant and well focused, IITA shifted the
cowpea breeding program from its head-
quarters at Ibadan to Kano in northern
Nigeria which is in the heart of cowpea
growing region and which represents the
agro-climatic zone of West Africa where
cowpea is an important crop. In 1996,
IITA further broadened the objectives by
including improvement of cowpea-cereals
systems on a holistic crop-livestock inte-
gration rather than cultivar improvement
alone and in partnerships with the
International Livestock Research Institute
(ILRI) and the International Crops
Research Institute for the Semi-Arid
Tropics. It is envisaged that through the
dissemination of improved cultivars,
improved cropping systems, and integrat-
ed crop-livestock systems, farmers in the
marginal lands of the dry savannas and
the Sahel will improve their food security,
livestock feed security, income generation
opportunities, and the sustainability of
enhanced food production and their crop-
ping systems, without requiring substan-
tial inputs of labor, pesticides and inor-
ganic fertilizers.
A recent ILRI-IITA study of the potential
of dual purpose cowpea (food and feed)
indicated that for the joint research to
develop these cultivars, over the next 20
years, ”...the internal rate of return would
be between 50-103%, and the
benefit:cost ratio anywhere from 32-127,
depending on which baseline assump-
tions are chosen...” (Kristjanson et al.
2002). The early maturing grain type cul-
tivars develop heavy pod load and shed
most of their leaves at maturity resulting
in high grain yield, low fodder yield and
higher harvest index. Farmers often grow
long-duration cultivars (110-130 days)
for fodder, which crawl and cover the
ground fast but the total biomass per unit
area is low due to the low canopy height.
Also, the terminal drought badly affects
the grain and fodder yields of these late-
maturing cultivars. Therefore, a set of cul-

tivars with intermediate maturity (75-80
days) and semi spreading growth, with a
canopy height of 30 cm or more were
developed for dual-purpose use. These
cultivars have long enough crop duration
for higher biomass accumulation and
short enough maturity to escape the ter-
minal drought. The higher grain and fod-
der yields with increased maturity and
semi-spreading growth habit is evident
from the performance of closely related
lines differing in maturity (Table 1).
IT90K-277-2 has already become a popu-
lar cultivar in northern Nigeria and
Cameroon while several new cultivars are
being developed and tested across loca-
tions.
Fodder quality. The results of on-station
feeding trials with rams have shown that
the improved cowpea cultivar IT90K-277-
2 has as good fodder quality as that of the
local cowpea cultivar ‘Dan lla’ even
though its grain yields was 70% higher.
The results further indicate that with sup-
plemental feeding of only about 200 g
cowpea haulms per ram per day, the
weight gain of rams was 100% higher
than those fed on sorghum stover alone.
Many farmers feed a much larger quanti-
ty of cowpea haulms and spend more
money while fattening the rams for sale
because cowpea haulms are expensive.
Apparently, there is no need for this. The
cowpea haulms should be fed in small
doses as supplement to cereal fodder and
fed over a longer period of time. The
higher grain and fodder yields of the
improved intercrop system permits live-
stock to be kept and fed at the compound
which in turn permits conversion of crop
residue into valuable manure and other
advantages of crop-livestock integration.
Transgenic cowpea. Until now breeders
are unable, using conventional methods,
to breed cowpea cultivars with resistance
to the pod borer and the sucking bugs.
There is also an important storage pest of
cowpea which is capable of causing loses
of up to 30% in grain weight within six
months of storage. It has been estimated
that this pest causes losses of over 30 mil-

Improved dual-purpose cultivar

Local intercropping in Nigeria.



lion USD annually in Nigeria alone. Efforts
are being made in some laboratories
around the world especially in the USA
(Univ. of California- Davis, Michigan State
Univ., Purdue Univ.), Australia (CSIRO),
Univ. of Zimbabwe and IITA to transform
cowpea with alien genes that have insec-
ticidal properties. An example of such
genes is the Bt, which could be effective
against the lepidopteran pod borer. Once
a robust transformation system becomes
available for cowpea it should be possible
to obtain transgenics with desirable traits.
Over the last two decades, sporadic
efforts have been made to develop regen-
eration and transformation systems in
cowpea using tissue culture dependent
and de novo approaches. Among the tar-
get tissues investigated to date, cotyle-
dons and their nodes appear to be the
most promising tissues for Agrobacterium
tumefaciens-mediated transformation.
Initial studies suggest that hygromycin
and possibly geneticin may be the pre-
ferred agents for selection of transformed
tissues. Biosafety research started recently
at IITA and in a USAID-funded project
through IITA but under the leadership of
Purdue Univ. to determine gene flow
between cowpea, an indigenous African
crop, and its wild Vigna species, which will
assist to determine the likelihood and
degree of risk involved when bringing
transgenic resistance genes to cowpea
cropping systems.
DNA markers and gene mapping. Genes
for resistance to many diseases (bacteria,
fungi and viruses) and parasitic weeds
have been identified among cowpea land
races and efforts have been made to
incorporate the genes into improved culti-
vars. Many of the resistance are simply
inherited and tagging them with DNA
markers will facilitate pyramiding of these
genes into good genetic backgrounds. To
this end, at IITA, DNA markers are being
identified that are associated with loci that
have effects on these traits. Sequence
characterized amplified regions (SCAR)
will be developed from these to enable
their use in marker assisted selection fol-
lowing PCR. In collaboration with the
University of Virginia (USA) a SCAR has
been developed which identifies the locus
with effect on susceptibility to a Striga
gesnerioides race.
Technology transfer and cowpea cultivars
released by national programs. The top
performing breeding lines are multiplied
and distributed to national programs.
Based on their results, the scientists in
national programs select the best lines
from the cowpea international trials and
formulate their own multi-location
national trials in the following years. The

most promising cultivars are then multi-
plied by them and either released to farm-
ers or used as breeding stock. The collab-
orative interactions between the IITA
cowpea breeding program and the
national program scientists have been
very effective. Over 60 countries have
identified and released improved cowpea
cultivars from IITA for general cultivation.
Several countries in Asia and Oceania,
East and Southern Africa, West and
Central Africa, and Central and South
America have identified superior cultivars
from IITA materials and released them for
general cultivation. The availability of
high-yielding, disease, and insect-resist-
ant cultivars with desired seed and
growth types is quietly catalyzing rapid
increase in cowpea cultivation including
its extension in nontraditional areas.
Many countries where new cowpea culti-
vars are making a difference, have specif-
ic names for the new cultivars and, in
some areas, farmers themselves have
given names and facilitated farmer-to-
farmer diffusion of seeds. As a result, the
cowpea production in major cowpea
growing countries has increased from
1,360,239 tons in 1981 to 3,960,144 tons
in 2002. In West Africa alone, the total
production of cowpea increased from
914,900 tons in 1981 to 2,954,591 tons
in 2002, i.e. above 300%.
Integrated Pest Management (IPM)
The use of modified plants (resistant culti-
vars), beneficial organisms (biological
control), and a modified environment
(cultural practices) or bio-intensive IPM,
continues to be the thrust of IITA work in
the management of pests and diseases on
cowpeas. In an ecosystem such as that of
cowpea, where the pest spectrum is com-
plex and not likely to be kept under con-
trol (except with the use of sometimes
unaffordable pesticides) this approach is
without doubt the most appropriate.
After wide range consultations with
stakeholders, it appeared that a concerted
effort focusing on a participatory
approach to assemble the technologies
for farmer testing, validation and adapta-

Improved intercropping system.

tion in a location specific manner would
be required to improve the adoption
chances for cowpea IPM technologies.
Through participatory processes and
technologies IITA promotes collaborative
cowpea IPM research, and learning
between IITA and the partners from
national programs, attracts NGOs for par-
ticipatory research and training, reorients
training and extension methods towards
the farmer field school model, and
enhances technology dissemination and
adoption. While implementing this work
IITA and its partners follow a multi-disci-
plinary approach and encourage joint
activities by scientists and extension
agents to diagnose cowpea pests and dis-
eases, test, validate and implement tech-
nology options to overcome these con-
straints, and evaluate the technology
itself and its impact.
Improved Cowpea-Cereals Intercropping
System
IITA researchers are integrating improved
cultivars and improved cropping systems
for higher productivity and profitability
with a minimum use of insecticides and
fertilizers. After evaluating several inter-
cropping row arrangements on-station
and in farmers’ fields they found that the
2 cereal: 4 cowpea intercrop system gave
100% to 300% gross economic superior-
ity over the traditional intercropping sys-
tems. Small farmers prefer the improved
intercropping system over sole crops
because it provides them sufficient
sorghum and cowpea for home use and
additional cowpea for cash income.
Participatory on-farm evaluation of
improved cowpea cultivars and improved
cowpea-sorghum and cowpea-maize
intercrop system has led to rapid farmer-
to-farmer diffusion and adoption of the
new technology. From less than 50 farm-
ers in 1998 more than 8000 farmers
planted the improved cultivars and sys-
tems in 2002 in northern Nigeria.

FUTURE THRUSTS

The primary breeding objectives in the
past have been to develop a range of
cowpea cultivars with combined resist-
ance to major biotic and abiotic stresses
to ensure yield stability in sole crop as well
as intercrop. Efforts are now being made
to breed for higher yield potential, higher
protein content and other and nutritional
traits. Recent biotechnology tools will also
be used to complement the conventional
breeding program especially for insect
resistance, quality traits and marker-
assisted selection for drought tolerance,
low P tolerance and Striga resistance.
Research on cropping system will be par-
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by lowering the overall population fitness
through appropriate releases of beneficial
organisms. On the other hand, in areas
where cowpea pests invade the fields in
high numbers like migratory insects,
which require an immediate reaction, it is
particularly important that all other pest
management interventions remain com-
patible with biological control. For
instance, plant extracts with insecticidal
and/or repellent properties and the appli-
cation of entomopathogens have negligi-
ble activity on most predators and para-
sitoids, and should consequently be used
as a substitute for synthetic insecticides. In
summary, our long term strategy is to
enable the African farmer to sustainably
manage cowpea pests through the
deployment of improved host plant resist-
ance (including transgenic plants) and
biological control as preventive measures,
together with applications of ento-
mopathogens or botanical insecticides as
curative measures.

ticipatory and primarily focus on
increased food and fodder production for
rapid crop-livestock integration.
IITA strategic research in cowpea IPM will
continue to tackle the hitherto recalcitrant
pests with new approaches in biological
control and habitat management, to
complement the efforts in both conven-

tional and biotechnological host plant
resistance presented above. In cases
where it might not be possible to perma-
nently establish efficient natural enemies
in a short-living, man-made habitat such
as cowpea fields, our strategy would be
to try to regulate the pest population in
the surrounding natural vegetation, e.g.

Distribution of improved materials.



CURRENT STATUS OF
GRAFTED VEGETABLE
CULTIVATION

Vegetable production using grafted
seedlings has become a common practice
in many parts of the world. This is espe-
cially true in Asian countries with small
farms where successive cultivation is
inevitable. Use of grafted seedlings in
commercial production of vegetables did
not become popular until the 1960s, even

Vegetable GraftingAdvances in Vegetable Grafting
in Korea and Japan, though the benefits
of using grafted seedlings in commercial
production were first published in the late
1920s. The introduction and active use of
plastic films in horticulture triggered
explosive increases in protected cultiva-
tion in temperate Asian countries (Korea,
Japan, and China) and let to the expan-
sion of grafting technology for vegetable
production.

Grafted vegetables increased in plastic

greenhouses and high tunnels because of
the stressful conditions from late fall to
early spring such as low light intensity,
high humidity, and low temperature.
These conditions cause various physiolog-
ical as well as pathological disorders lead-
ing to severe crop loss. Other factors
involved included successive cropping
and the extended growing period of pro-
tected culture as compared to field plant-
ing.

Japan Korea

Field + Tunnel Greenhouse Field + Tunnel Greenhouse

Total Grafted (%) Total Grafted (%) Total Grafted (%) Total Grafted (%)
area (ha) area (ha) area (ha) area (ha)

Cucumber 10,160 55 5,440 96 1,728 42 5,964 95

Eggplant 11,815 43 1,785 94 650 0 413 2

Melons (1) 6,142 0 8,258 42 1,047 83 9,365 95

Pepper (2) 2,684 - (3) 1,468 - 75,574 0 5,085 5

Tomato 6,459 8 7,141 48 258 0 4,752 5

Watermelon 14,017 92 3,683 98 13,200 90 21,299 98

Table 1. Cultivation area of some vegetables in 2000 and percentage of grafted plants in Japan and Korea. (Statistical data
from Ministry of Agriculture, Forestry and Fisheries, 2000, Japan and Ministry of Agriculture and Forestry, 2000, Korea)

(1) Include field and greenhouse melons in Japan and melons and oriental melons in Korea.
(2) Mostly sweet peppers in Japan and green hot peppers in Korea.
(3) Data not available. 

Figure 1. Hand grafting (A) and machine grafting (B) in Korea.

A B

Crop
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Percentages of grafted vegetables in
Korea and Japan are presented in Table 1.
About 50% of the cucumbers is grafted
for field cultivation as compared to 95%
under protected structures. In Japan only
8% of grafted tomato is field-grown as
compared to 48% in greenhouses; a sim-
ilar difference occurs with eggplant. In
Korea, oriental melon is commonly graft-
ed regardless of the growing conditions.
Use of grafted pepper in Korea is rapidly

increasing under greenhouse conditions
to avoid severe crop loss due to soil-borne
diseases such as Phytophthora. About
10% of the green peppers is grafted in
Korea (about 12 million plants), but the
cultivation area of grafted peppers under
protected houses will rapidly increase.
The microenvironments in most winter
greenhouses are humid and cool with
short day and low light intensity condi-
tions prevailing from December to

February thus providing favorable envi-
ronments for disease infection and rapid
spread. Furthermore, the period of fruit
harvesting is usually from September to
June (9 months) as compared to 3
months (August to November) in field
cultivation.

Using grafted seedlings in nutrient solu-
tion culture is a basic technology for suc-
cessful growing since an extended har-
vesting period is regarded as the major

Rootstock Fusarium Nematode Low temp High salt Graft compatibility

or scion I (1) II III IV M. incognita M. halpa tolerance tolerance Watermelon Cucumber Oriental
melon

Rootstock (2)

Shintozwa HR (3) HR HR HR S S HR HR HC HC (4) HC

Hongtozwa HR HR HR SR S S MR MR SC HC HC

Figleaf gourd MR SR MR S S S HR HR IC HC IC

Bottle gourd MR HR HR S S S SR MR HC HC IC

Wax gourd HR MR HR HR S SR SR SR HC HC -

Star cucumber HR HR HR HR S HR SR SR HC MC HC

AH cucumber (5) HR HR HR HR S MR SR HR HC HC

Scion

Watermelon S SR HR HR HR SR S SR - - -

Cucumber HR SR HR HR S S HR SR - - -

Oriental melon HR HR S HR S S S S - - -

(1) I: Fusarium oxysporum f. sp. niveum, II: F. oxysporum f. sp. cucumerinum, III: F. oxysporum f. sp. melonis, and IV: F. oxysporum f. sp. lagenariae.
(2) Shintozwa (Cucurbita maxima _ C. moschata), Hongtozwa (C. moshchta), figleaf gourd (C. ficifolia), bottle gourd (Lagenaria siceraria), wax

gourd (Benincasa hispida), star cucumber (Sicyos angulatus), and AH cucumber (Cucumis metuliferus), respectively.
(3) HR: highly resistant, MR: moderately resistant, SR: slightly resistant, and S: susceptible, respectively.
(4) HC: highly compatible, MC: moderately compatible, SC: slightly compatible, and IC: incompatible, respectively.
(5) AH: African horned cucumber.

Table 2. Response of cucurbits to biological and environmental stresses (Ko 1999).

Figure 2. Various grafting methods for cucurbits (top) and solanaceous plants (bottom). From top left: Hole insertion grafting, modified
hole insertion grafting, tongue approach grafting, splice grafting, and double splice grafting for cucurbits. From bottom left: Epicotyl inser-
tion grafting, cleft grafting, 2 pin graftings, and splice grafting for solanaceous vegetables. 



advantage for hydroponic culture. Even in
the Netherlands, growers use grafted
tomato if they wish to harvest for an
extended period, i.e., more than 5 clusters
per plants. Furthermore, the spread of
noxious disease such as fusarium wilt
from external or from seed-borne sources,
may be catastrophic depending upon the
types of nutrient solution culture.

Fusarium wilt
Anthracnose Gummy stem blight Fusarium oxysporum

Genotype Colletotrichum Diplodia bryoniae f. sp. niveum
orbiculare

Race 0 Race 1

Citrullus lanatus

Calhoun Gray S1 S HR HR
Charleston Gray HR S HR S
Dixilee HR S MR HR
Fairfax HR S - HR
Grif 12335 MR S S SR
Grif 12336-3 MR S MR MR
Mudeungsan M1 S S HR MR
Mudeungsan M13 S S HR HR
PI 185636 MR S SR MR
PI 203551-2 MR S MR MR
PI 518611-1 MR S SR SR
PI 560006 HR S S S
PI 560901 S S HR HR

C. citroides

PI 189225 S HR SR S
PI 271769 S S HR -
PI 271775-1 S Segregate2 MR HR
PI 271779 SR S MR MR
PI 296341 S S HR MR
PI 299379 S MR SR MR
PI 326515-2 S MR - S
PI 492261 HR Segregate - MR
PI 482299-1 - MR HR MR
PI 482299-2 - S HR SR
PI 482299-3 HR Segregate MR MR
PI 482322 S HR SR -
PI 482342 S HR - S

C. citroides _ C. lanatus hybrids

PI 271769 _ Calhoun Grey S S HR HR
PI 271769 _ Charleston Gray HR S HR HR
PI 296341 _ Calhoun Gray S S HR HR
PI 296341 _ Charleston Gray HR S HR MR

C. citroides hybrid

PI 271769 _ PI 296341 S S HR HR

Table 3. Disease reaction of major Citrullus germplasm and their hybrids (Heo 2000).

(1) HR: Highly resistant, MR: Moderately resistant, SR: Slightly resistant, and S: Susceptible, respectively.
(2) Segregation of resistant and susceptible plants.

The technique of using grafted vegetables
developed in Asian countries is spreading
rapidly worldwide. Seeds of rootstocks for
vegetables have been introduced in the
Rijk Zwaan Seed Catalog (2000-2001):
Ferro RZ® for melon and watermelon, 64-
05 RZ® for cucumber, melon, and water-
melon, 64-13 RZ® for watermelon, and
61-53 RZ® for TMV resistance in tomato.

All are hybrids. Some of the seed compa-
nies have distributed a videotape of graft-
ing to promote the sales of rootstock
seeds and cultivation of grafted vegetable
seedlings. In spite of the problems associ-
ated with the use of grafted seedlings
(Lee 1994; Lee et al. 1998), the use and
sales of grafted seedlings can be expect-
ed to become as routine practices for
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Fruit fresh weight Soluble solids Fermented 
(g/fruit) (%) fruit

Cultivar Rootstock (%)

Keumssaraki Shintozwa 439 a1 8.0 a 42.3 a

Baekkukzwa 387 ab 7.7 a 46.9 a

Hongtozwa 375 ab 8.3 a 21.3 b

Non-grafted 283 b 8.1 a 0.0 c

Chammat Shintozwa 412 a 7.8 a 15.4 a

Baekkukzwa 396 a 7.9 a 9.2 b

Hontozwa 367 ab 8.0 a 5.2 c

Non-grafted 329 b 8.0 a 0.0 d

Table 5. Effects of rootstocks on soluble solids contents and percent fermented
fruits in two cultivars of oriental melon (Cucumis melo var. makuwa Makino).

(1) Mean separation within a cultivar within a column by Duncan’s multiple range test at 5%.

Corky Fusarium wilt Verticillum Bacterial
Rootstock TMV (1) gene root R 1 R 2 wilt wilt Nematodes

Long-term, forcing &
semi forcing

Vulcan Tm-2a, Tm-2 HR (2) MR S HR S MR

Magnet Tm-2a, Tm-2 HR MR HR HR HR MR

Seogun Tm-2 S MR S S S MR

Shinmate Tm-2a, Tm-2 S MR HR HR HR MR

Tunnels

Joint Tm-2a, Tm-2 HR MR S HR HR MR

BFNT-R Tm-2a, Tm-2 S MR S S HR MR

LS-89 — S MR S S MR S

BF-Okitsu 101 — S MR S S MR S

Table 4. Resistance of tomato rootstocks to various diseases (Sakata 2000).

(1) Tobacco mosaic virus.
(2) HR: Highly resistant, MR: Moderately resistant (tolerant), and S: Susceptible, respectively.

some vegetables as they are in temperate
fruits.

PURPOSE OF VEGETABLE
GRAFTING

Disease Tolerance. One of the major
advantage of using grafted plants is to
utilize the strong tolerance or resistance
of rootstocks to certain soil-borne dis-
eases. These include fusarium wilt in
cucurbits (Table 2 and 3) and tomato
(Table 4), Phytophthora disease in pep-

per, and virus in tomato (Table 4). Since
the spores of many of the soil-borne
pathogens penetrate plants via the root, it
is natural that selection of resistant root-
stocks for the specific kind of soil-borne
disease could easily and efficiently mini-
mize the infection as well as the spread of
certain diseases. Even viral diseases of
tomato can be significantly reduced by
proper use of rootstocks.
The most widely used rootstock for cucur-
bits is ‘Shintozwa’, an interspecific hybrid
between Cucurbita maxima and
Cucurbita moschata. The hybrid exerts

strong resistance to all four races of
Fusarium and good graft compatibility
with watermelon, melon, and cucumber.
In addition, it also possesses strong toler-
ance to low soil temperature and high salt
conditions (Table 2). Bottle gourd
(Lagenaria siceraria) is exclusively used
for watermelons and is susceptible to
Fusarium race IV (F. oxysporum f. sp.
lagenariae) and does not have good com-
patibility with melons. Cucurbita ficifolia,
possessing excellent tolerance to low soil
temperature, is the preferred rootstock
for greenhouse cucumbers and is used as
a rootstock for summer squash produc-
tion in winter greenhouses.
Other rootstocks such as wax gourd, bur
cucumber, and African horned cucumber
are being tested and used by a limited
number of growers for nematode resist-
ance and other purposes (Table 2).
Inferior quality of watermelon has been
reported when grafted to squash or
gourd (Lee 1994). Therefore, resistant
sources were sought in watermelon
genotypes that could minimally influence
fruit quality (Table 3). Promising root-
stocks have been developed in Taiwan.
The wide range of disease resistance in
tomato (Table 4) indicates that promising
new rootstock cultivars will soon be avail-
able.
Yield Increase. Noticeable increases in
fruit yield have been reported in many
crops regardless of infection with certain
soil-borne diseases. In oriental melon,



Abnormal fruit Normal fruit
Total

Fruit number Fruit weight Fruit number Fruit weight fruit weight Marketable yield (1)
Rootstock (no/plant) (g/plant) (no/plant) (g/plant) (g/plant) (t/ha)

Kagemusia 3.4 471 14.9 3,088 206 37.0 a

Helper 3.4 474 14.9 3,020 203 36.2 a

Dr. K 3.9 608 14.6 2,799 191 33.6 b

Shinmate 3.0 500 13.5 2,736 203 32.8 b

BFNT-R 2.9 414 13.0 2,699 208 32.4 bc

Joint 2.6 427 12.1 2,562 209 30.7 c

Seokwang (2) 5.3 760 10.7 2,000 189 24.0 d

Vulcan 5.9 757 10.2 1,947 187 23.4 d

BF Okitsu 4.5 629 10.0 1,836 179 22.0 d

Table 6. Fruit yield of ‘Seokwang’ tomato as affected by rootstock (Chung, 1995).

(1) Mean separation by Duncan’s multiple range test, 5%.

Figure 3. Grafted seedlings ready to
transplant. (A) Cucumber on Cucurbita
ficifolia grafted by tongue approach
grafting, (B) watermelon on bottle
gourd grafted by hole insertion graf-
ting, (C) watermelon on bottle gourd
by splice grafting, and (D) tomato on
virus-resistant tomato by splice graf-
ting, respectively. 

resistance itself. Of course virtually no
yield is obtained from plants heavily
infected with Fusarium. Similar results
were obtained with tomato (Table 6). Up
to 54% increase in marketable yield was
obtained with ‘Kagemusia’ and 51% with
‘Helper’ rootstocks. There were also sig-
nificant decreases in abnormal fruits in
plants grafted onto most rootstocks as
compared to the own-rooted ‘Seokwang’
tomato.
Low Temperature Tolerance. Crop area
(Table 1) under protected cultivation is
substantially larger than field cultivation
for watermelon (Korea), cucumber
(Korea), and melon (Japan and Korea).
The transplanting of seedlings for pro-
tected cultivation is usually done in early
to mid-winter and fruit harvesting is usu-
ally finished by spring to early summer.
Even though many growers heat their
greenhouses during the winter, there are
many growers who do not have electric
or gas-generated heating systems and
depend solely on preservation of solar
energy captured during the daytime.
These growers find it difficult to maintain
optimum temperatures in winter green-
houses, especially soil temperatures
which are far below the optimum causing
transplanted seedlings to suffer during
the first two months of cultivation. This is
especially true with crops that require
high temperatures for optimum perform-
ance such as watermelon and oriental
melon. Grafting watermelon, melon,
cucumber, and even summer squash onto
low-temperature tolerant rootstocks such
as the interspecific hybrid between
Cucurbita maxima and C. moschata can
greatly reduce the risk of severe growth

A

B

C

D

fresh fruit weight increases of 25-55%
have been reported as compared to own-
rooted plants (Table 5). These yield
increases were closely correlated with the
maintenance of good plant vigor until late
in the growing season rather than disease
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A B

Figure 5. (A) Simple grafting machine (TAG). (B) Pin grafting robot developed by National Agricultural Mechanization Research Institute
of Rural Development Administration (RDA) in Korea. Up to 1,200 tomato seedlings can be grafted in one hour with the expensive robot.

A B C D

Figure 4. Various grafted plants near harvesting time. (A) Cabbage on radish, (B) Chinese cabbage on radish, (C) tomato on potato,
and (D) eggplants on potato. (Photos by courtesy of Chungnam Provincial RDA, Korea).

inhibition caused by low soil temperatures
in winter greenhouses. Cucumber grafted
onto figleaf gourd (Cucurbita ficifolia),
an excellent grower even at low soil tem-
perature, grows much faster than own-
rooted cucumber because of their ability
to absorb water and nutrients at low tem-
peratures (Tachibana 1982). Many physi-
ological disorders can be effectively mini-
mized by using grafted seedlings.

REDUCED FERTILIZER AND
AGROCHEMICAL
APPLICATION

Most rootstocks for cucurbits have larger
and stronger root systems as compared to
the scion varieties. Thus, to avoid exces-
sive leaf and stem growth and poor fruit
growth with inferior quality, it is routinely

recommended that fertilizers for grafted
plants of cucurbits be reduced to about
one-half to two-thirds of the recommend-
ed rate for own-rooted plants. The fre-
quency of agrochemical application also
can be significantly reduced by using vig-
orous rootstocks. Expression of deficiency
symptoms may be minimized with proper
rootstocks. In recent years, there has been
a marked increase in the use of appropri-
ate rootstocks in response to the demand
for environment-friendly produce. Wise
selection of rootstocks can also effectively
replace methylbromide. Potential benefits
of grafted plants are presented in Table 7.

GRAFTING METHODS 

There are two kinds of grafting methods,
manual and machine. In manual grafting,

the grafting and post-grafting operations
are labor intensive. Three to four people
usually work together as a team, each
taking care of a specific step in the entire
grafting operation (Figure 1A). Several
grafting methods (Figure 2) can be used
depending upon the crop, size of
seedlings at the time of grafting, and
preference of the grafters and nursery
owners. Figure 3 shows grafted seedlings
ready to transplant in the field (about 3
weeks after grafting). Fully-grown graft-
ed plants are shown in Figure 4.

Grafting can be performed with a simple
TAG machine (Figure 1B, 5A) or an
expensive grafting robot (Figure 5B). As
compared to about 1,000 grafts per per-
son per day (overall mean) with manual
grafting, a simple grafting machine can
produce 600 grafts per hour per 2-person
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team (Lee and Oda 2003). Grafting robots
can complete 600-1,200 grafts per hour,
but highly uniform seedlings are needed in
order to increase grafting efficiency.

CONCLUSION AND
PROSPECTS

Cultivation of grafted vegetables has been
successfully practiced in many Asian coun-
tries for several decades and is increasing
in Europe. Watermelon and tomato are
the two major vegetables where grafting
is important worldwide. Grafting is rou-
tinely used with other vegetables such as
cucumber, melon, oriental melon, green-
house squash, eggplant, and capsicum
pepper. Introduction of excellent root-
stocks possessing multiple disease resist-
ance and efficient grafting machines
including grafting robots will greatly
encourage the extended use of grafted
vegetables worldwide.
There are many problems commonly asso-
ciated with grafting such as the additional
cost for rootstock seeds, labor required for
the grafting and raising grafted seedlings,
lack of experience and technique for graft-
ing and cultivation of grafted plants, and
incidence of possible physiological disor-
ders associated with grafting. However,
there also are enormous benefits from
using grafted seedlings. Partial or full uti-
lization of these benefits will depend upon
various factors such as farm size and
degree of mechanization, cultivation prac-
tices such as crop rotation and transplant-

ing, technology level, understanding the
full benefits and risks of grafted seedlings,
and the uses of protected cultivation and
hydroponics. Use of grafted seedlings is
strongly recommended for hydroponic
culture of tomato, pepper, eggplant, and
cucumber.
Growers can now purchase grafted
seedlings of any specific combination
from many commercial plug seedling
growers rather than doing the tedious
grafting themselves. In this case, the
grower should make an order for their
seedlings in advance. This is especially
true in Japan, Korea, and The
Netherlands. With the invention of more
efficient grafting robots and acclimatiza-
tion facilities, the price of grafted
seedlings could be considerably reduced
in the future.

Direct response Indirect response

Disease tolerance Shoot growth promotion

Low temperature tolerance Juvenile and adult phase changes

High temperature tolerance Translocation studies of stimuli

Enhanced mineral uptake Sex expression

Salt tolerance Hormonal regulation

Increasing fertilizer efficiency Physiological changes or disorders

Wet soil tolerance Organic substances translocation & composition

Enhanced water uptake Propagation & transformation

Root nodulation Fruit yield & quality

Winter hardiness Heritable changes or agent

Xylem sap composition Ornamental value

Nematode resistance Earliness

Size control

Extended harvest period

Table 7. Purpose of grafting in vegetables (Lee 1994, Lee et al. 1998, Lee and
Oda 2003).
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EGLS Supports Improvement of
Biological Efficiency

The European Group on Life Sciences
(EGLS), one of the organizers of the
January 2003 conference in Brussels,
Belgium entitled ”Towards Sustainable
Agriculture for Developing Countries:
Options for Life Sciences and
Biotechnologies,” issued a statement on
the continual improvement of biological
efficiency as one of the important solu-
tions in meeting the future challenges in
the developing countries.
According to the EGLS statement, ”The
discovery, spread and use of improved,

sustainable, affordable and environmen-
tally friendly technologies are an essential
part of building the future. Europe has a
duty to contribute to these developments
by sharing its wealth of experience,
resources and knowledge. And to ensure
that benefits from the life sciences spread
to populations in greatest need, all stake-
holders should help clarify controversial
areas and meet legitimate concerns.”
The EGLS statement also highlighted the
fact that evidence shows that GM food
is not ”more injurious” to health as

compared to conventional food, and
that the risks associated with GMOs are
less extensive than that assumed by other
groups. The EGLS recommends that
a thorough review of these evidences
be done in developing countries. The
statement can be downloaded at
http://europa.eu.int/comm/research/con
ferences/2003/sadc/ pdf/egls_state-
ment_en.pdf.

Molecular Divide between Rich and Poor
Biotech developments have not focused
on crops that could tackle hunger, said
Louise Fresco, of the Food and Agriculture
Organization (FAO) and a panelist at a
conference on sustainable agriculture for
developing countries in Brussels. She said
there was a growing gap between the
promise and the reality of the use of
biotechnology and life sciences in sustain-
able agriculture.
The assistant director general in the agri-
culture department at FAO spoke of how
85% of transgenic crops such as corn,
canola and cotton, are designed to reduce
labor and input costs. However, crops
such as chickpea and cassava that would
help tackle poverty and hunger are not
being cultivated as extensively.
”There is a molecular divide between the
rich and the poor,” claimed Fresco. This
divide is generated by major differences
between countries in terms of the applica-
tions and the progress of life sciences as
well as a lack of funding from the public
sector.

The current situation is also a result of a
lack of confidence among the public in
scientific endeavor. ”Science is currently
viewed as a source of danger rather than
a partner to social progress,” said Fresco.
In order to re-establish confidence in sci-
entific research, Fresco suggested a social
contract that would establish open dia-
logue in society, address the real needs of
developing countries and ensure the poor
benefit from the progress made in
biotechnology and life sciences. Professor
Fresco remarked that such a contract
would generate a democratic evaluation
of biotechnology and life sciences and in
particular research into genetically modi-
fied crops. However, she noted that the
social contract should not focus only on
genetically modified crops, as it could be
detrimental to other scientific research.
She concluded by making several con-
crete recommendations to advance
biotechnology and life science work in the
development of sustainable farming:
- Establish a database to trace genetically

modified organisms in the food chains
so that scientists and the public can stay
better informed

- Assist developing countries to develop
their own biotechnology policies

- Help developing countries to establish
capacities to manage risk assessment

- Establish a global research network to
match the needs and demands of devel-
oping countries with the resources
available

- Generate more research funding from
the public sector

- Call upon the private sector to dissemi-
nate biotech information to developing
countries in a voluntary system

More on FAO at http://www.fao.org/.

FAO Calls for Greater Diversity in Bananas
The Food and Agriculture Organization
(FAO) is urging producers to promote
greater genetic diversity in commercial

bananas. Contrary to media reports that
bananas may be extinct within 10 years,
FAO says that new breeding methods and

tools, including biotechnology, will be
helpful to develop resistant bananas for
cultivation. This does not necessarily
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mean the use of transgenics, FAO clari-
fied.
In addition, it would be necessary to pro-
mote awareness of the inevitable conse-
quences of a narrow genetic base in crops
and the need for a broader genetic base
for commercial bananas. Plant breeding
programs in developing countries for
banana and other basic staple crops also
need to be strengthened.
FAO explained that the Cavendish
banana, which is being hit by Fusarium
wilt, accounts for only 10% of total
banana production. ”What is happening

is the inevitable consequence of growing
one genotype on a large scale,” said Eric
Kueneman, Chief of FAO’s Crop and
Grassland Service. The Cavendish banana
is cultivated mostly by large-scale banana
companies for export.
Small-scale farmers, however, are grow-
ing a wide range of bananas that are not
being attacked by Fusarium wilt. Instead,
a broad genetic pool has been maintained
which can be used for future banana crop
improvement. Banana is essentially a
clonal crop with many sterile species,
which makes progress through conven-

tional breeding slow and difficult.
Because of this, new breeding methods
and tools, including biotechnology, will
be helpful to develop resistant bananas
for cultivation. This does not necessarily
mean the use of transgenics, FAO said.
Since more than 50 percent of the banana
germplasm (land races) are sterile,
biotechnology and mutation breeding are
important tools that can improve banana
varieties without the threat of genetic
drift, said FAO. For more details, contact
John Riddle, Information Officer, FAO at
john.riddle@fao.org.

Plant Species Project

China Now World Leader in Apple
Production

The Missouri Botanical Garden has
launched a 4100 million, decade-long
effort to build a database that will include
every tree, grass, flower, fen, and moss
known to humanity. Its creators hope that
the ”World Plant Checklist” will offer a
comprehensive source of information
about the name, range and conservation
status of every plant species.
Peter Raven, the garden’s director, envi-
sions the database as a tool for docu-
menting and protecting the approximate-
ly 400,000 plant species in the world. The
Missouri garden has enlisted the help of
Kew Botanic Gardens near London and
the New York Botanical Garden. Other
gardens around the world will he invited
to participate, according to Bob Magill,

research director at the Missouri Botanical
Garden.
The gardens are in the process of writing
grant applications to the National Science
Foundation and the San Francisco-based
Gordon and Betty Moore Foundation.
The three gardens joined forces because
they have expertise in different areas. The
Missouri garden specializes in plants of
Vietnam, China and the Americas, espe-
cially in the tropics. Kew focuses on Old
World plants of Europe, Africa and Asia.
The New York garden has done extensive
work in Brazil and the Caribbean, Magill
said.
The project will combine the gardens
”existing databases” including the
Missouri Botanical Garden’s TROPICOS,

with new information to create the
biggest information source about plants
in the world.
Just determining what a plant is properly
called can be a matter of controversy.
Although the number of plant species in
the world has been estimated at 310,000
to 422,000, there are more than 1012

plant names. Sometimes plants are ”dis-
covered” more than once, and some-
times botanists disagree as to what
genetic family a plant belongs. The data-
base would have to be continuously
updated, because about 2,000 new plant
species are discovered every year.

Since the late 1980s China has become
the world’s largest apple producer with
large plantings in the central and north-
eastern parts of the country, particularly
Shaanxi and Shandong Provinces. In
2002, China had 2.5 million hectares
under cultivation with production of 20.5
million tons of apples, about half of the
world’s production (FAO data), nearly five
times US production (4.0 million t) and
30% larger than all of Europe (15.8 mil-
lion t). Average yield per hectare is 8.2
t/ha as compared to 22.8 t/ha for the
USA and 10.8 t/ha for Europe. Apples are

stored in caves, cellars and long ventilated
tunnels. Although most production is for
domestic market, much of the surplus is
being put on the world market, especially
juice concentrate which ends up in the
US, Russia, Germany, The Netherlands,
Sweden, Australia and elsewhere. The
Chinese share of the American apple juice
concentrate market jumped from about
1% in 1994 to 16% in 2001. The large
increase in apple production has negative-
ly affected world juice prices. The loss to
American growers has led to a compensa-
tion of 94 million USD this year for losses

incurred in 2000. This has led to trade
problems within the World Trade
Organization; China is opposed to trade
protectionism under the name antidump-
ing. Although prices had been high, prices
received by China are now tumbling and
the increase in planting may level off.
However, production will likely increase as
new orchards come into production and
because Chinese horticulturists are work-
ing to improve productivity.
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SYMPOSIA AND WORKSHOPSSYMPOSIA AND WORKSHOPS

Commission Plant SubratesSouth Pacific Soilless Culture
Conference

Massey University, New Zealand
was the venue the South Pacific
Soilless Culture Conference which
attracted speakers and delegates
from all over the world between 10-
13 February 2003.

Warm (but not hot) weather ensured
that the delegates from the northern
hemisphere were not shocked too rapidly
from their winter dormancy. An optional
four day pre-tour organized by Lynette
Morgan and Simon Lennard (of Suntec
NZ) started in Auckland and progressed
down the North Island to finish at
Palmerston North in time for the welcome
barbecue on the Sunday evening in the
grounds of Wharerata-(the original
homestead at Massey University).

The pre-tour provided a range of differ-
ent experiences. The first day involved
technical visits to greenhouse operations
in the Auckland area including the hydro-
ponic lettuce operation of Maurice Scown
near Warkworth, Tony Ivicevich’s deep
flow greenhouse tomatoes, David Farley’s
aeroponic egg plants, and Ian Knight’s
chrysanthemums.
The following day the group visited NZ
Hothouse (one of the largest greenhouse
operations in the Southern hemisphere,
with 20 ha of state of the art glasshous-
es), and then progressed to Rotorua for a
number of cultural and tourist activities,
including a visit to the Agrodome, a
Maori cultural event, followed by a
”hangi”. Not a public execution but a
meal cooked in a specialised under-
ground pit heated by hot stones.
Tourist activities completed the pre-tour,
with visits to a geothermal site, a trout
hatchery, and the Huka Falls.

Mid tour excursion - Calla lily bulb nursery

Paul Austin (HortResearch) presents M. Delshad (Iran) with the award for the
best student paper



The delegates from all over the world

Gene Giacomelli explains

Mike Nichols, Chair of the Organising Committee
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Numerically attendance at the meeting
was a little disappointing although dele-
gates came from 18 different countries
and from every continent (except for S
America). Possibly the unsettled nature of
the world, or the distance proved too
much for some people. In view of the
international situation it was very pleasing
to see delegates from Saudi Arabia,
Kuwait and Iran.
The conference was based at Massey
University, at Palmerston North, and
involved not only two mid-conference
technical visit, but also throughout the
meeting an exhibition by seven New
Zealand greenhouse servicing organisa-
tions. The first mid conference tour
involved a visit to the NZ Controlled
Environment Laboratory (NZCEL) belong-
ing to HortResearch. The second tour
included visits to a greenhouse tomato
grower, a lavender farm, and a calla
(Zantadeschia) nursery. It ended with the
symposium dinner at the Southwards
Antique Car Museum near Paraparaumu
where the gull winged Mercedes proved a
great attraction. At the dinner Mojtaba
Delshad (a graduate student from Iran)
was presented with the HortResearch
prize for the best student paper.
Key note papers were presented by Ian
Warrington (Vice-President ISHS), who
introduced us to horticulture in New
Zealand while Tony Ivicevich (President
NZ Tomato Growers) spoke on the NZ
greenhouse industry. Gene Giacomelli and

Bruce Bugby (both from USA), Lim Ho
(UK), and Wilfried Schitzler (Germany)
also presented invited papers.
The paper by Professor Ho emphasised
the huge yield increases that have
occurred over the past 40 years due to

improvements in the greenhouse environ-
ment while Professor Bugby questioned
the value of using high concentrations of
nutrients in hydroponics.
Probably the most outstanding facet of
the conference was that all the presenta-
tions (except for one) were done using
PowerPoint. Slides and overheads are
really now with the dinosaurs! In all some
30 papers were presented, and there was
also a number of excellent posters. 
A business meeting of the Commission for
Plant Substrates was held, and it was
agreed to hold the next hydroponics
working group symposia meeting in Spain
in October 2004, to be followed by one in
Singapore in September 2005. It is
planned that the Proceedings from our
meeting will be published towards the
end of the year as an Acta Horticulturae.
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HISTORYHISTORY

Commission Biotechnology

The Executive Committee and Council recognized the increasing importance
of biotechnology in horticultural research and formally approved the forma-
tion of the Commission Biotechnology at their meetings in Leuven in June,
1992. The organization of this Commission was the culmination of a long
series of ISHS activities in plant tissue culture and biotechnology.

The first symposium on plant tissue cul-
ture for horticultural crops was organized
by Prof. G. Boesman at Gent, Belgium, in
September, 1977 (Acta Hort. 78).
Although papers on tissue culture of var-
ious horticultural crops appeared in a
number of Acta following that, it was not
until five years later that most of the tis-
sue culture papers and posters presented
at the XXI International Horticultural
Congress in Hamburg, Germany, were
collected and published in Acta Hort. 131
following the initiative of W. Preil. Three
years later, Ir. P. Boxus organized a well-
attended symposium on in vitro problems
related to mass propagation of horticul-
tural plants at Gembloux, Belgium, in
September, 1985 (Acta Hort. 212). Two
years later, in September, 1987, Prof. A.C.
Cassells convened an important and more
specialized symposium in Cork, Ireland,
on Bacterial and Bacteria-like
Contaminants of Plant Tissue Cultures
(Acta Hort. 225).
The increasing interest in this area led
Prof. S. Sansavini to organize the first
symposium on In Vitro Culture and
Horticultural Breeding in late May - early
June, 1989, in Cesena, Italy (Acta Hort.
280). At this meeting, the participants
agreed to form a working group on in
vitro culture and elected Richard
Zimmerman to chair it. This working
group was placed in the Fruit Section and
was formally approved by the Executive
Committee and Council at their meetings
at the XXIII IHC in Florence, Italy, 1990.
This working group proceeded to organ-
ize further meetings as described below.
In 1991, ISHS and Expoflore co-organized
under the leadership of Dr. J.M.
Mascherpa and Prof. Ch. Moncousin a
symposium on Plant Biotechnology and
its Contribution to Plant Development,
Multiplication and Improvement (Acta

Hort. 289). This meeting was held in con-
nection with an exhibition of breeders and
producers of floricultural crops in Geneva,
Switzerland. At this symposium, several
ISHS members under the leadership of Dr.
Carmine Damiano drafted and signed a
petition to ISHS to create a Commission
Biotechnology.The following scientist had
supported the request: Claude Bigot,
France; Paul Read, USA; Walther Preil,
Germany; Rudolf Pierik, The Netherlands;
Philippe Boxus, Belgium; Antonio
Ballester, Spain; Toshio Kosai, Japan;
agreement was done also from Abbaya
Dandekar and Gale McGranahan. This
was acted upon positively the following
year in Leuven as indicated above. When
this was done, the Executive Committee
moved the In Vitro Culture Working
Group to the new commission and
appointed Richard Zimmerman as the first
Commission Chair.
In June, 1992, just prior to the Council
and Executive Committee meetings in
Leuven, the In Vitro Culture Working
Group held the 2nd International
Symposium on In Vitro Culture and
Horticultural Breeding at Baltimore,
Maryland, USA, with Dr. Freddi
Hammerschlag serving as convener (Acta
Hort. 336). At the WG meeting during
the symposium, it was decided to hold the
third symposium in the series in Israel in
1996.
Upon formation of the new Commission,
the In Vitro Culture Working Group was
transferred to it from the Fruit Section and
Dr. Freddi Hammerschlag became Chair
of the WG, succeeding Dr. Zimmerman.
Dr. Carmine Damiano was appointed
Vice-Chair of the Commission and a
broadly based Commission consisting of
48 members from 28 countries was estab-
lished. The Commission members worked
together to outline the areas of research

to be covered and identified eight major
areas: regeneration; in vitro propagation;
breeding and molecular genetics; germ-
plasm and genetic resources; plant-pest
interactions; environmental stress; regula-
tion and legal aspects; and education and
training.
In 1994, the Commission held an infor-
mational meeting at the International
Association of Plant Tissue Culture
Congress to establish a working relation-
ship with IAPTC members and meet with
interested ISHS members who would be
unable to attend the XXIV IHC in Kyoto
later that summer. Several new members
were added to the Commission as a result
of this meeting. Later that summer, the
Commission organized a workshop and
co-sponsored two symposia at the IHC in
Kyoto. At the Congress, Dr. Zimmerman
was elected as Commission Chair and Dr.
Carmine Damiano (Italy) and Prof. Pierre
Debergh (Belgium) were elected as Vice-
Chairs.
As part of the effort to cooperate with
other Sections and Commissions, the
Commission co-sponsored with the
Section of Medicinal and Aromatic Plants
a symposium on medicinal plants in
Amherst, Massachusetts, USA in 1995
(Acta Hort. 426). A second very success-
ful cooperative effort (with the
Commission Tropical and Subtropical
Horticulture and the Commission
Education and Training) was the
International Symposium on Biotech-
nology of Tropical and Subtropical Crops
(Acta Hort. 460 and 461) held in
Brisbane, Australia, September-October,
1997 under the leadership of Dr. Rod
Drew. This symposium was followed by
four well-attended 2-day workshops
immediately after the symposium. The
Biotechnology of Tropical and Subtropical
Species Working Group developed as a
result of the 1997 symposium in Brisbane
(described above) with Dr. Rod Drew as
the Chair. This Working Group organized
a 2nd symposium on this topic in Taiwan
in 2001 with Dr. Wei-Chin Chang as con-
vener.
Another joint effort between the Com-
mission Biotechnology, the Commission



Tropical and Subtropical Horticulture and
the Commission Education and Training
culminated in the Symposium on Tropical
and Subtropical Fruits (Acta Hort. 575),
organized by Dr. Rod Drew and held in
November-December 2000 in Cairns,
Australia. Another symposium on Tropical
and Subtropical Fruits, organized by Dr.
Osvaldo Kiyoshi Yamanishi is scheduled
for September 2004 in Fortaleza, Brazil.
New Working Groups have been devel-
oped as a result of symposia organized
within the Commission and by related
groups. The In Vitro Culture Working
Group, under the leadership of Dr. Arie
Altman, organized the very successful 3rd
Symposium on In Vitro Culture and
Horticultural Breeding in Jerusalem, Israel,
in June, 1996 (Acta Hort. 447). At this
symposium, a group of participants held a
special meeting from which came a pro-
posal to organize a new Working Group
on Non-Conventional Conservation of
Genetic Resources of Horticultural Crops.
Dr. Florent Engelmann was the first chair-
man of this WG, which held a successful
workshop on Cryopreservation of Plant
Genetic Resources at Rome, Italy in May,
1998.
The Quality Management in Micropro-
pagation Working Group was established
in Cork, Ireland, in 1996 at a non-ISHS
symposium on Bacteria and Bacteria-like
Contaminants of Plant Tissue Culture.
Prof. Alan Cassells organized the sympo-
sium and was Chair of this WG until 2000.
This WG cooperated with several COST
Actions to organize a joint meeting on the
Establishment of the Beneficial Rhizo-
sphere in Edinburgh, Scotland, in
September, 1998. It also organized a sym-
posium on Methods and Markers for
Quality Assurance in Micropropagation

(Acta Hort. 530) in Cork in August, 1999,
with Prof. Cassells as the convener. In
September, 2001, this WG sponsored a
symposium in Halkidiki, Greece on
Acclimatization and Establishment of
Micropropagated Plants that was chaired
by Drs. A. Economou and P.E. Read and
co-organized by the Section Ornamentals.
At the Commission Biotechnology busi-
ness meeting held during the XXVI IHC in
Toronto, Canada, in 2002, Dr. P.E. Read
was elected as the new Chair of this WG.
A 2nd Symposium on Acclimatization and
Establishment of Micropropagated Plants
is tentatively scheduled for 2005 in
Cancun, Mexico that will be organized by
Dr. Jorge Santamaria.
Prior to the XXV IHC in Brussels, Belgium,
in 1998, Dr. Freddi Hammerschlag (USA)
was elected as new Chair of the
Commission. The Vice-Chairs were Dr.
Rod Drew (Australia) and Dr. Claire Doré
(France). A symposium on Molecular
Markers for Identifying and Charac-
terizing Horticultural Cultivars (Acta Hort.
546) was organized in Montpellier, France
in 2000 by Dr. Doré. Shortly after this
symposium, a new WG on Molecular
Markers was established with Mrs. Claire
Baril elected as the Chair.
The In Vitro Culture Working Group
organized the 4th symposium on In Vitro
Culture and Horticultural Breeding (Acta
Hort. 560) in Tampere, Finland, in July
2000 with Dr. Seppo Sorvari serving as
WG Chair and meeting convener. In
2001, Dr. Carmine Damiano was elected
Chair of this WG. A 5th Symposium, to be
organized by Dr. Miklós Farí, is scheduled
for September 2004 in Debrecen,
Hungary.
The Commission Biotechnology and the
Section Fruit will co-sponsor, and Dr.
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Dr. R.H. Zimmerman, 507 Leighton Ave.,
Silver Spring, MD 20901-4825, USA.
Tel:+(1)3015878907, fax:
+(1)3015878907, e-mail: rhz1415@star-
power.net

Ralph Scorza will organize, the 1st
Symposium on Transgenic Fruit Crops to
be held at Kearneysville, WV, USA in
2005.
Last, the Commission Biotechnology,
together with the ASHS Plant Bio-
technology Working Group, the ISHS
Commission Plant Genetic Resources, the
ISHS Section Fruit, the ISHS Section
Ornamentals, the US Chapter of the
International Association for Plant Tissue
Culture & Biotechnology, and the USDA-
ARS, Beltsville Area, co-sponsored, and
Drs. F. Hammerschlag and P. Saxena co-
organized, a 4-day Symposium on
Biotechnology of Horticultural Plant
Improvement: Achievements, Opportu-
nities and Limitations at the XXVI IHC in
Toronto. A total of 138 participants from
24 countries presented four keynote
addresses, eight invited papers, 20 con-
tributed oral papers and 106 posters,
which will be printed in a volume of Acta
Hort. resulting from the Congress.
At the close of the Congress in Toronto,
the newly elected leaders of the
Commission Biotechnology, Chair Dr.
Carmine Damiano and Vice-Chair Dr. Rod
Drew, took office.

Richard Zimmerman
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Horticulture in Poland

by Mikolaj Knaflewski

Poland, with an area of over 300, 000 km2 and population of almost 40 mil-
lion inhabitants (comparable to Spain) is one of the larger European countries.
Poland is to become a member of the EU on May 1st, 2004.

GEOGRAPHY AND
ENVIRONMENTAL
CONDITIONS

Poland is located in the central part of
Europe between the Carpathian
Mountains in the south and the Baltic Sea
in the north, stretching north from lati-
tude 50° to 54°. The altitude of the coun-
try goes up from the seaside in the north
to the mountain ranges in the south, with
culminating point of about 2500 m. The
central part of the country is covered by
lowlands. The total arable area in Poland
amounts to slightly over 14 million
hectares equivalent to 0.35 ha per capita.
Unfortunately, the soil is rather poor, con-
sisting of mainly sand and loamy sands
with a tendency to low pH, low organic
matter, low Ca, K, and Mg contents, and
very often too dry to grow many horti-
cultural crops without irrigation.
In Poland there is a mixture of maritime
and continental climate. In the western
part of the country climate is milder
whereas in the eastern, especially in the
east-northern part, more severe. In gen-

eral, climatic conditions vary greatly from
year to year and within the year. The
yearly mean temperature ranges from
6.0° to 8.5°C depending on the region. In
January, the mean temperature ranges
from -1° to -6°C and in July from +16° to
+19°C. The temperature is too low to
grow grapes and peaches. Late frosts
occur in mid May and early frosts from
the beginning of October. In Poland
extremely cold winters with temperatures
approaching -40°C occur every 10-15
years. In the winter of 1986/87, over
30% of fruit trees (38% of pears) were
destroyed by very low temperature in
January and February. In most of the
country, the total precipitation amounts
to 500-600 mm yearly. There is a short-
age of water for horticultural crops in
some periods in almost every year. The
shortage of water is one of the most
important reasons of big yield fluctua-
tions, particularly, vegetable crops. The
annual insolation ranges between 1600
and 2000 hours.
The environment of horticulture produc-
tion area is not contaminated. Fertiliser

use is lower than 100 kg of major ele-
ments and pesticides are less than 1 kg of
active substance per hectare.

GENERAL DATA AND
ECONOMIC CONDITIONS

More than 20% of the Polish population
is involved in agriculture. There are a huge
number of farms (2 million); 25% of
which have an area below 2 ha and only
20% over 10 ha. The average size of a
farm is about 9 ha ranging from 3 ha in
the south-eastern zone to 17 ha in the
north-western one. Major agricultural
crops are wheat, rye, potatoes, sugar
beets and rapeseed.
Poland is one of the largest producers of
horticultural products in Europe, and is in
6th place in total horticulture production.
Horticultural farms occupy almost
700,000 ha, e.g. approximately 5% of
arable land but the value of horticulture
production amounts to 25% of total agri-
cultural plant production. About 500,000
people are permanently involved in this
industry and 600,000 employed seasonal-
ly. Vegetables and fruit are produced in
1.5 million farms but on very small area
units. The total horticultural production is
estimated as about 8 million tons. Out of
this amount 2.2 million tons is processed
and only 400,000 tons of fresh and
processed products exported. Processing
is developing well. Deep- frozen fruit,
berries and vegetables are our main
export products.
Revenues from horticultural crops in
Poland amounted to 1.9 billion (109) USD
calculated on the basis of domestic prices
in 2000. From among different sectors of
horticulture, vegetables account for the
highest percentage - 42 % of the total
value; fruit makes up 35% and floriculture
14% (Figure 1).
There are several advantages of further
development of Polish horticulture with
the perspective of becoming a member of
EU. Relatively low, much lower than in EU
countries, labour costs and a surplus of it
because of very high rate of unemploy-
ment, as well as short distances to big
export markets are the most important of
all. The distance from the Polish-German
border to Berlin is only about 70 km! Since
May 1, 2004 there will be no custom
offices at the border, which will make
export of horticultural products easier and
faster. Enough grounds at low prices and

Asparagus planting in western part of Poland



with suitable soil and climatic conditions
for production of many temperate-zone
fruit and vegetables can be easily found in
Poland. Good taste and flavour of Polish
fruit and vegetables also favour them in
the markets of our importers. There are
numerous well-educated and experienced
growers, and a low environmental pollu-
tion rate provides a good base for horti-
culture development. The use of fertilisers
and pesticides per area unit is several
times lower than in the EU countries.
Therefore, a great part of fruit and veg-
etables can be counted as ecologically
produced.
The main constraints of further horticul-
tural development are as follow: small size
and economic weakness of farms, short-
age of money for investment and mod-
ernisation, no uniform production and
preparation for marketing which causes
trouble when bigger lots of products are
needed, especially for export and chains
of supermarkets. Farmers are not well
organised. The system of marketing and
promotion of our products in importers’
markets are not well developed. A short-

age of storage and cool storage as well as
sorting and packing facilities also limit fur-
ther development of production. Other
constraints include low labour efficiency,
low level of specialisation and mechanisa-
tion, simply technologies, weak extension
service, and lack of irrigation. Only about
2% of the area covered by horticulture
production is equipped with irrigation
facilities. Generally, yields are low and
great variations of yields between years
occur.

VEGETABLE AND MUSH-
ROOM PRODUCTION

Poland is in 5th place in vegetable pro-
duction in Europe after Italy, Spain France
and Ukraine. Yearly 5-6.5 millions tons of
vegetables are harvested providing about
150 kg per capita. Production is 12% of
the total vegetable yield in the EU.
There are about 40 vegetable species
grown commercially in Poland of which
11 are considered major including cab-
bage, carrot, onions, beetroots, early
potatoes, cucumbers, tomatoes, cauli-
flower, parsley, celeriac, and leek as well
as snap beans and green peas for pro-
cessing industry. In recent years there has
been an increasing area and yield of
Chinese cabbage, broccoli, zucchini
squash and sweet corn whereas iceberg
lettuce or asparagus are at present of
minor importance but have a great
chance to increase production in the
future.
In the last decade vegetables were grown
on a total area of about 300,000 ha in
open fields and of about 3000 ha under
cover. At present, area of field vegetables
has been reduced to 250,000 ha. Under

Figure 1. Sectors of horticulture
production
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Gerberas in a small family greenhouse farm (photo by courtesy of A. Lisiecka)

Onions drying in the field

CHRONICA HORTICULTURAE •VOL 43 • NUMBER 2 •2003    • 27



ISHS • 28

cover vegetables are grown either in heat-
ed greenhouses (40% of the total area) or
in mostly unheated plastic tunnels (60%).
Cabbage is grown on about 50,000 ha
and the next five major crops on 25-
35,000 ha. Poland is the leading European
producer of cabbage with about 47% of
the total production in the EU countries.
White cabbage is processed as sauerkraut
and consumed throughout the year.
Sauerkraut with mushrooms is one of the
traditional Polish dishes. Poland is the top
carrot-producing country in Europe, the
second biggest producer of onion and
ranks third of pickling cucumbers. A great
increase in carrot production has been
caused by the enormous development of
production and consumption of carrot
juice and carrot-fruit juices. Beetroots can
be called a Polish speciality because its
total yield is several times larger than that
in the whole EU. Tomatoes and pickling
cucumbers are used in great amounts for
processing.
Over 380,000 tons of vegetables, mostly
tomatoes (59%) and cucumbers (29%)
are produced under cover. Other impor-
tant crops grown under cover include let-
tuce and sweet peppers. Recently, great
amounts of greenhouse vegetables have
been imported because of high-energy
costs in Poland. Mean area of vegetable
greenhouse amounts to 500m2. In large
modern greenhouses, vegetables are
grown usually on rockwool and in smaller
ones as well as in plastic tunnels, either in
organic substrates mostly made of high-
moor peat or in natural soil. More
than120 thousands tons of mushrooms

are produced in Poland, 50% of which
are exported as fresh or blanched. Apart
from champignon small amounts of oys-
ter mushrooms are also produced. An
increase in the production and the size of
mushroom holdings is observed. At pres-
ent, 90% of champignon is produced on
pressed blocks.
Despite of large total yield of vegetables
the share in international trading is rather
small and in the case of fresh vegetables it
amounts to about 2-3% of international-
ly marketed vegetables in the EU. In
international markets processed vegeta-
bles, particularly deep-frozen ones, are
more important. About 10% of total veg-
etable yield is processed. In two recent
years more than 300,000 tons of deep
frozen vegetables have been produced,
80% being exported. Altogether 8-10%
of the harvested vegetables are exported.
The major export products are as follows:
deep-frozen vegetables, peeled and not
peeled onions, and mushrooms.
Germany, Holland and Italy are among
the greatest importers of our fresh and
processed vegetables.
There is a surplus of vegetables in the
summer and the early autumn and a

shortage of them in the winter and the
early spring. In the latter seasons the veg-
etables imported mainly from Holland
supplement vegetable supply in Poland.

FRUIT PRODUCTION

In fruit production Poland is 6th in
Europe. We are the world largest produc-
er of sour cherry and the 3rd largest pro-
ducer of currants, raspberries, and goose-
berries. In strawberry Poland is 5th in the
world and the 3rd in Europe; in apple pro-
duction 4th in Europe and 8th in the
world. Fruit production is located mainly
in the south-eastern part of Poland, which
provide the most favourable environmen-
tal conditions.
In Poland fruit is grown on about 370,000
ha; 260,000 ha of fruit trees and over
100,000 ha of berries. There are 160,000
ha of apple orchards, about 60,000 ha of
strawberry plantings, and over 30,000 ha
each of sour cherry, currant and plum.
Pears, cherries, raspberries and gooseber-
ries are also important fruit crops.
In 1996-2000 the total fruit and berries
production amounted to over 2.4 million
tons annually, e.g. about 60 kg per capi-

Distribution of fruit production in Poland

Folk robe made of different apple
cultivars



ta. The most common fruit in Poland is
apple, which represents 73% of total and
84% of fruit tree production followed by
strawberry - 7% of total and 47% of
berry production. Sour cherries and plums
each comprise 6% of Polish fruit produc-
tion.
About 50% of total fruit yield is used for
processing, about 50% of apples, 77% of
plums and 75% of strawberries. Deep-
frozen fruit, concentrate of apple juice
(20% of the world production) as well as
black currant juice are the main export
fruit products.
Despite large total production there is a
shortage of high quality fruit for fresh
consumption. For example from among 2
million tons of apples only 1.2 million tons
are suitable only for processing. Although
production has increased profitability has
decreased. High profit is obtained only in
30% of fruit holdings. The main reason
for this is low yield and low quality. Farms
are too small to invest in new plantings,
machines, and storage and irrigation facil-
ities. About 90% of farmers grow fruit on
an area smaller than 1 ha. Among 160,
000 ha of apple orchards only 15,000 ha
are run intensively. In such apple orchards
with 2000-3000 trees per hectare yield of
30-40 tons per hectare is usually obtained
compared to about 10 tons on average.
Two percent of such orchards share 20%
of total apple yields. Another example:
the acreage of strawberries in the EU
countries and Poland is the same but the
production in Poland is only one fourth.
Low production costs in Poland and high-
er prices in EU are good prospects for the

Strawberry planting fowering

Four year old apple orchard with cv. Sampion (photo by courtesy of M. Ugolik)

development of Polish fruit production. In
order to keep production and high quality
standards infrastructure must be devel-
oped, especially cold storage capacity and
irrigation facilities. The efforts are made to
improve the quality of the products and to
invest in advanced storage. It is expected
that until 2010 a number of bigger fruit
holdings will increase. For apple orchards
as optimum 15 ha is required, for plum,
cherry, and sour cherry ones 2-5 ha, for
currant and gooseberry harvested
mechanically 20 ha, and for strawberry
and raspberry for hand-picking 0.5-2
hectares. Integrated pest management is

becoming more and more common. In
the modern apple orchards sub-tree irri-
gation or fertigation is used.
Apple. A single row growing system and
2000-3000 trees per hectare is a standard
in modern and newly planted apple
orchards. Spacing is usually 3 to 4 m
between rows and 1-2 m within rows
depending on rootstock, cultivar and
training method. Clean cultivation is the
common practice mainly by application of
herbicides in the rows and grass sowed
between rows.
Idared, McIntosh, Cortland, Jonathan,
Lobo, Spartan, and Bancroft are the main
cultivars in older orchards and Jonagold,
Elstar, Sampion, Gala, Golden Delicious,
Ligol, and Gloster in younger orchards.
M26 and M9 are by far the most popular
rootstock followed by P2, P22, P16, and
P60. In older orchards, the tree training
system is similar to a natural crown, while
most of the younger ones resemble a
”spindle bush”.
Nursery. The number of fruit nurseries
have recently decreased from 1770 to
about 1000 while the area has decreased
from 1620 to 700 ha. Apple comprises
over 60% of fruit trees followed by sour
cherry, plum, pear, and cherry. Recently
cherry as well as black currant and goose-
berry have increased while plum has
decreased. Fruit nursery did not develop
well in last years because of overproduc-
tion and import. Low profitability is
caused by a very small area of holdings.
Over 65% of fruit nurseries have an area
smaller than 0.5 ha, and only 3% larger
than 4 ha. The percentage of virus-free
trees has been increased significantly.

CHRONICA HORTICULTURAE •VOL 43 • NUMBER 2 •2003    • 29



ISHS • 30

About 30 million strawberry plants are
produced in Poland annually.

FLORICULTURE

Before changing our economic system
from the socialist to capitalist in 1989
floriculture was the most profitable and
had the best prospect among all horticul-
ture sectors. The main reason was due to
the export of flowers. For example, in
1988 more than 250 million of cut flow-
ers were exported, of which 70% to the
former Soviet Union. Almost no flowers
were imported in those times because
prices in Poland were much lower than in
the western countries. In recent years the
costs of heating have increased dramati-
cally which made the cut flower produc-
tion much less profitable. At present the
number of imported cut flowers is several
times larger than exported. It is estimated
that, especially in the autumn and winter
months 80 (million stems) of roses, 40 of
chrysanthemums, 20 of carnations, and 3
of orchids are imported. About 90% of
imported flowers come from Holland. Pot
plants are also imported.
Nowadays, ornamental plants occupy
about 700 ha under cover of which 2/3
are heated greenhouses and 1/3 mostly
unheated plastic tunnels. Fifteen years
ago this area was almost twice as large.
About 70% of this area is used for cut
flowers and 30% for pot plants. Some
years ago carnations and gerberas fol-
lowed by roses were major cut flowers. At
present the order is different; roses are in
first place followed by gerberas, chrysan-
themums, carnations, Anthurium lilies,

and Alstroemeria. Recently, production of
roses has increased significantly whereas
that of carnations has decreased. There is
a tendency for increasing production of
pot and bedding plants.
The mean area of greenhouse farms
growing ornamental plants amounts to
about 600 m2. About 70% of greenhous-
es have an area smaller than 250 m2. They
are old and very high energy consuming,
therefore the cost of production is rela-
tively high.
Flowers are sold in Poland mainly for
name days, All Saints’ Day and for special
occasions such as Mother’s Day or the

end of the school year which causes
unequal demands in the year. Micro-
propagation of ornamental plants, espe-
cially gerberas, chrysanthemums, carna-
tions and lilies is very important. Poland is
the second largest producer of gerbera
plantlets in Europe. Plantlets in glass and
in pottrays are exported mainly to
Holland and Germany. High breeding
progress of ornamental annual flowers
such as Begonia or Impatiens has been
achieved.
Few ornamentals are produced in open
field. Flower bulb production decreased
dramatically in the last decade. Tulip
bulbs are produced on an area of slightly
over 200 ha. On the similar area cut flow-
ers are grown mainly for dry arrange-
ments. About 3,000 ha is used for shrub
and tree production, 50% of it is for
roses. Nursery industry is a developing
sector of horticulture. Single nursery hold-
ings range from 0.5 to 300 ha. In recent
years there has been specialisation in
some narrow fields such as Ericaceae, and
climbing or grafted plants. Nurseries spe-
cialised in Magnolia and Clematis export
60-70% of their production to the USA.
Production of evergreens is twice as large
compared with deciduous plants. At pres-
ent, 60% of ornamental trees and shrubs
except roses are produced in containers.
Almost 20 million shrubs of roses are pro-
duced and this number was much larger
recently. For example about 30 million
rose bushes were exported from Poland in
1999 but only 16 million in 2001 due to
problems with breeders’ rights and
licences for propagation. Roses are
exported to the EU countries mainly to
Germany, the Netherlands and to

Roses in a nursery (photo by courtesy of St. Wieczorek)

Early potato field



ACKNOWLEDGEMENTS

The author thanks Dr. R. Holubowicz, Dr. S.
Korszun and especially Professor E. Pacholak
for their help in preparation of this article.

ABOUT THE
AUTHOR

Professor Dr. Mikolaj Knaflewski has been a
researcher and academic teacher at the

August Cieszkowski
Agricultural Univer-
sity in Poznan for
over 35 years. Since
1994 he has been
the head of the
Department of
Vegetable Crops. In
1991-1993 he was
Vice-Dean and in
1996-2002 Dean of
the Horticulture
Faculty. Professor

Knaflewski has been a member of the Polish
Society for Horticultural Science from its
founding in 1987 and he is a member of its
board. His research comprises all aspects of
asparagus biology and modelling of veg-
etable production.
Contact: Porazinskiej 12, 60-195 Poznan,
Poland. Phone: (+48)618487968, fax:
(+48)618487999, email: miknaf@au.poz-
nan.pl

Scandinavian countries. Trees and shrubs
produced in Poland are of high quality
and they are better adapted to the envi-
ronmental conditions in northern and
eastern countries than those imported
from the EU. These advantages along
with lower labour and transport costs give
good prospects for development of nurs-
ery industry in Poland. In recent years
export of trees and shrubs to the former
Soviet Union countries such as Ukraine or
Lithuania are increasing and some new
nurseries in these countries have been
established jointly with Polish growers.

BREEDING AND SEED
PRODUCTION

Ten breeding and seed companies are
involved in vegetables and ornamental
plants. It is expected that only 3-4 of the
most powerful ones will survive. Besides
seed and breeding companies vegetables
are bred at the Institute of Vegetable
Crops and fruit at the Institute of
Pomology and Ornamental Plants. Some
breeding works on horticultural crops are
also carried out at agricultural universities.
Polish breeders have the greatest achieve-
ments in pickling cucumbers, tomatoes,
red beets green peas, French beans, and
onions as well as in some bedding flow-
ers. There are more and more cultivars of
foreign origin registered in Poland every
year. Seed production has been decreas-
ing steadily since 1989. On the other
hand, seed quality has been improved.
This is a result of seed production in the
countries with more favourable climatic

conditions such as Italy, France, Croatia,
the USA, and China.

RESEARCH AND EDUCATION

There are two research institutes involved
in research on horticultural crops. Both are
located in Skierniewice in the central part
of Poland: Institute of Vegetable Crops
and Institute of Pomology and
Ornamental Plants. Some others such as
the Institute of Plant Protection or
Institute of Genetics and Plant Breeding
are also engaged in research on horticul-
ture. Testing is the main task of the
Cultivar Testing Centre.
There are nine agricultural universities
including five horticultural faculties and
four horticultural departments. A total of
114 professors and associated professors
are involved in research and academic
teaching of horticultural crops of which 89
belong to universities and 25 to research
institutes. Over 4000 students study horti-
culture. The regular study program last
five years and extramural studies four
years. The educational system also com-
prises the following horticultural schools:
high - five years, post secondary -two
years and vocational two years.

CONCLUSIONS

Poland is one of the largest producers of
vegetables, fruit, and nursery material in
Europe. There is a great potential for the
development of horticulture after joining
the EU. The lower labour costs, good taste
and flavour, well-educated and experi-

Collection of evergreens

enced growers and uncontaminated envi-
ronment are the greatest advantages.
Despite great production of horticultural
fresh and processed products the position
of Poland in international markets is not
of great importance. The constraints
come from very small growing units and
shortage of sorting, packing as well as
storage facilities. Also, there is an insuffi-
cient promotion of Polish horticultural
products in international markets. Thus,
further development of Polish horticulture
depends on resources for investment and
modernisation of horticultural enterprises.
Membership of the EU will provide a
splendid opportunity to meet this goal.

Mikolaj
Knaflewski
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Jakob Eriksson Prize in Plant
Pathology to Jaacov Katan

The 2003 winner of the Jakob Eriksson
prize Dr. Jaacov Katan was born in 1936
in Baghdad, Iraq, and emigrated to Israel
in 1951, where he received his M. Sc.
degree in agriculture, and was awarded a
Ph. D. in plant pathology in 1967. He has
a broad interest in plant pathology, but
has made outstanding contributions espe-
cially in the fields of soil-borne pathogens
and soil biology. He made an original and
innovative contribution through the dis-
covery and implementation of soil solari-

The Jakob Eriksson Prize of the Royal Swedish Academy of Sciences in
Stockholm was awarded to Dr. Jaacov Katan in recognition of original and
innovative research in the fields of soil solarization and soil-borne pathogens,
his outstanding and board international cooperation, and his dedication in the
education of the younger generations of plant pathologists. It was presented
at the International Congress of Plant Pathology, New Zealand.

zation in 1976: the control of soil-borne
pests by solar heating, using plastic
mulching. Through this and other out-
standing contributions Dr. Jaacov Katan’s
laboratory has become a centre for solar-
ization research. He has hosted many
graduate students and scientists from
other countries and also cooperates with
groups the world over.
Dr. Katan has authored or co-authored
about 200 major publications and over
300 other publications including the edi-

torship of a number of books. He has also
been responsible for organizing many
international conferences, seminars and
workshops in many countries. He is active
in several learned and professional
societies and has been recognised by a
number of awards. He is a Fellow of the
American Phytopathological Society, the
American Association for the Advan-
cement of Science who awarded him the
Rothschild Prize, and is incumbent of the
Buck Family Chair in Plant Pathology.
Dr. Katan is an enthusiastic teacher, loved
by his students. He has raised many gen-
erations of students that are still indebted
to his vivid teaching at the university.
Thanks to his excellent teaching at all
levels of university courses he has con-
tinuously been elected as a distinguished
teacher.

THE DUCHESS OF MALFI’S
APRICOTS, AND OTHER
LITERARY FRUITS
Robert Palter, 2002, University of South Carolina
Press, Columbia, South Carolina, USA, illustrated
872 p., 69.95 USD, ISBN 1-57003-417.

The fruits of horticulture are wondrous
thing. They can be viewed in various
ways. To the botanist fruits are ripened
ovaries with or without accessory floral
parts and seeds; to the chef and epicure
they represent the basis of drink, dinner,
and dessert; to the dietician and nutrition-
ist they are the source of health; to the
horticulturist and especially the pomolo-
gist they are often the rationale for their
existence. Fruits also have dimension in
the humanities: to the artist they represent
beautiful objects often with symbolic
overtones; to the poet and writer they
represent a metaphor for life and love.
Robert Palter in a stunning book offers

The books listed here are non-ISHS-publications. For ISHS publications cover-
ing these or other subjects, see the ISHS website www.ishs.org or the Acta
Horticulturae website www.actahort.org.

New books, websites

”many hundreds of literary fruit
episodes, illustrated with images from
the visual arts and drawn from a substan-
tial fragment of the history of culture
two-and-a half millennia in duration and
stretching westward from Palestine and
Egypt to the Americas.” A true scholar
and historian of science, the author covers
works in 25 languages (all in English
translation) that include horticulture, gas-
tronomy, and human culture. This is a big
book, beautifully written, with awesome
erudition. Although the literary works
cover prose and popular culture, Palter is
especially strong on poetry. I have written
on the cultural history of pear and find
that Palter has not missed a beat... includ-
ing an obscure reference in Dickens’
David Copperfield (it turns out we both
heard it on episode of Masterpiece
Theatre). I have discovered some arcane
references on Sumerian fruits and find
that Palter has cultivated the same vine-
yard. If there is any nitpicking it is that the

organization of the book does not make
horticultural sense. We horticulturists do
not like our pome fruits or stone fruits
mixed up and are unhappy with melons
and papayas discussed together, but this is
small potatoes. Palter is a bit confused on
the distinction between botanical variety,
cultivated variety, variety, and cultivar but
so is everyone else and this may be our
fault rather than his. I truly recommend
this book to pomologists for a broader
view of their particular specialty. Palter has
done his best to include a lot of the sci-
ence of fruits in his literary excursions (see
chapter 2 on figs) and pomologists should
be aware of the literary dimension of fruit
science. (Reviewed by Jules Janick, Purdue
University, USA).

GUNS, GERMS, AND STEEL:
THE FATE OF HUMAN
SOCIETY

Jared Diamond, 1999, W.W. Norton & Co., New
York, 480p., paperback 27.50 USD, ISBN-393-
31755.

Jared Diamond’s enormously popular work,
first issued in 1997 and winner of the 1998
Pulitzer Prize for general nonfiction, is now
available in paperback. Amazon.com offers
a sale price of 19.25 USD with used copies
as low as 14.00 USD. It is truly wonderful



that a book on plant domestication would
make the best-seller list, and now thou-
sands of readers have a better idea of the
contribution of agriculture and horticulture
to world civilization. Diamond succeeds in
underscoring the pivotal role of plant
domestication and the importance of envi-
ronment and ecological differences to the
development of agriculture and world cul-
ture. Diamond, Professor of Physiology at
the UCLA School of Medicine, is an
authority on New Guinea and neighboring
islands and has done research on bird evo-
lution. He offers some new perspectives on
this part of the world and makes the case
that New Guinea needs to be added as one
of the independent centers for the origin of
agriculture. This is a book with a broad
sweep of history and the style is graceful.
Recently his views on crop domestication
can be found in a 2002 review article
(Evolution, consequences and future of
plant and animal domestication. Nature
418:700-707) and subscribers to Nature
can download it from the web:
nature.com/DynaSearch/All/DynaSearch.t
af. Despite Diamond’s certification as a
genius by virtue of his winning a
Macarthur Foundation Fellowship, there
are a few bloopers. On p. 124 he claims
that the Department of Pomology,
University of California, Davis, is devoted
to apples (he needs to take a visit there; I
suspect he thinks pomology refers to pome
fruits rather than fruits). He is undoubted-
ly wrong that the origin of grafting (p.124)
is China (see Trends in Genetics 18:426-
43), and his supposition that the lack of
apple cultivation in North America was due
to a lack of grafting technology (p.155) is
erroneous. The problem is that the native
American apples, although aromatic, are
astringent and inedible, while natural pop-
ulations of Malus sieversii in Central Asia
the source of domestic apples, include
large-fruited and good-tasting types.
(Barrie Juniper has made the interesting
suggestion that their large size is due to
millions of years of selection by bears.)
(Reviewed by Jules Janick, Purdue
University, USA).

APPLES: BOTANY,
PRODUCTION AND USES
Edited by D. C. Ferree, Ohio State University,
USA and Ian Warrington, HortResearch, New
Zealand, published by CABI Publishing
(www.cabi-publishing.org), 2003, 672 pp., hard
99.50 GBP (175.00 USD), ISBN: 0851995926.

This book provides a comprehensive refer-
ence work, summarising our knowledge
of apples and their production worldwide.
It includes 24 chapters written by interna-
tional authorities from the USA, Canada,

Europe and New Zealand. The main sub-
jects addressed include taxonomy and
production statistics, plant materials,
apple physiology, orchard and tree man-
agement, crop protection (including
organic production), harvesting and han-
dling and utilization. The book will be of
significant interest to those working in
horticulture and botany. 

BREEDING RESEARCH ON
AROMATIC AND MEDICINAL
PLANTS

Edited by Dr. Christopher B. Johnson,
Mediterranean Agronomic Institute of Chania,
Greece and Chlodwig Franz, University of
Veterinary Medicine, Vienna, Austria, 2002, 435
pp. with index, hard 69.95 USD, ISBN 0-7890-
1972-8, soft 49.95 USD, ISBN 0-7890-1973-6.
(A monograph published simultaneously as the
Journal of Herbs, Spices & Medicinal Plants, Vol.
9, Nos. 2/3 and 4).

In this book researchers from large and
small laboratories and institutions
throughout Europe and the Mediter-
ranean region explore recent develop-
ments in the selection and breeding of
aromatic and medicinal plants. They take
varied approaches-from traditional breed-
ing to the use of molecular markers-and
complement them with up-to-date infor-
mation on biodiversity and resource con-
servation. This book examines breeding
for resistance and abiotic factors, manipu-
lating natural product accumulation
through genetic engineering, biochemical
and molecular regulation of essential oil
accumulation, economic and legal consid-
erations that breeders will encounter and
the ethical aspects of breeding these
plants. Recommended not only to those
involved with research on aromatic and
medicinal plant breeding, but also to nat-
ural product chemists, pharmacognisists,
and the users of these economically
increasingly important plants. For a com-
plete list of contents, visit the website
www.haworthpress.com. 

THE FERTILE TRIANGLE: THE
INTERRELATIONSHIP OF AIR,
WATER, AND NUTRIENTS IN
MAXIMIZING SOIL
PRODUCTIVITY
Edited by Benjamin Wolf, Wolf’s Agricultural
Laboratories, Fort Lauderdale, Florida, now in
paperback, 464 pp. with index, features 118
tables and figures and suggested reading, hard
149.95 USD  ISBN 1-56022-878-4, soft 49.95
USD, ISBN 1-56022-879-2.

Many farm practices and other media
(such as soil preparation, use of machin-
ery, and correction of pH and salt levels)

that affect these three growing compo-
nents are explained. Specifically, it gives
vital information about how to modify
soils to maximize growing potential, soil-
less approaches that still provide maxi-
mum air, water, and nutrients, how air,
water, and soil affect crop production,
balances necessary for maximum growth,
and various farm practices and how they
affect crop growth. Soil fertility and crop
production students, farmers, farm man-
agers, consultants, extension personnel,
and those who sell various agricultural
chemicals used in soil supplements can
profit from this book. For a complete list
of contents, visit the website
www.haworthpress.com. 

SHUGART’S A THEORY OF
FOREST DYNAMICS
RETURNS TO PRINT
”A Theory of Forest Dynamics: The Ecological
Implications of Forest Succession Models” by
Herman H. Shugart, 278 p., paperback 59.95
USD, ISBN 1-930665-75-x, http://www.black-
burnpress.com/forestry.html.

Originally published in 1984, this book is
intended for scientists and students of
ecology, forestry and climatology. The
book includes a review of ecological suc-
cession, coverage of forest dynamics
models and detailed analysis of several
models of forest succession. The models
are applied to ecological problems on
scales ranging from small forest gaps to
entire landscapes and over years to mil-
lennia. The Blackburn Press recently
returned this book to print, making it
again available to scholars, students,
libraries and researchers who would like
to own or replace a copy of this classic
book.

WEBSITES
www.geneconserve.pro.br. Gene Con-
serve is an electronic journal devoted to
conservation of crop genetic resources
with emphasis on cassava. Edited by
Nagib M. A. Nassar. Issue no 08,
April/June 2003 include e.g. following
articles: Cassava productivity worldwide:
An overview (section Reprints), Common
ground,common future: How Eco-
agronomy can help feed the world and
save biodiversity (section Excerpts) and
Nutritive value of a cassava hybrid (sec-
tion Articles).
www.potatoreporter.com. Editors of
PotatoWorld Magazine, in cooperation
with Agricultural Promotion Projects
(APP), have decided to initiate an English-
language Internet magazine entitled
PotatoReporter.
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FROM THE SECRETARIAT
FROM THE SECRETARIAT

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 meetings. For updated information log on to
www.ishs.org/calendar.

49th Annual Conference of the Interamerican Society for
Tropical Horticulture, September 1-5, 2003, Fortaleza Ceara,
Brazil. Info: Richard Campbell, Secretary-Treasurer, Fairchild
Tropical Tropical Gardens Research Center, 11935 Old Cutler
Road, Miami, FL 33156 USA. Phone: (+1)3056671651x3420,
fax: (+1)3056658032, email: rcampbell@fairchildgarden.org
Australasian Postharvest Horticulture Conference, October 1-3,
2003, Carlton Crest Hotel, Brisbane Australia. Info:
http://www.aphc2003.org, email: sally.brown@uq.net.au
100th Annual Conference of the American Society for
Horticultural Science, October 2-6, 2003, Providence, Rhode
Island (USA). Info: Tracy Shawn, ASHS, 113 South West Street,
Suite 200, Alexandria, VA 22314-2851 USA. Phone:
(+1)7038364606x330, fax: (+1)7038362024, email:
ashs@ashs.org
International Conference on Greenhouse Technologies,
Horticulture and Floriculture, 5-6 November, 2003, Amsterdam
RAI concurrently with international HortiFair 2003. Info: Mrs.
Ineke van Wieringen, email: ivanwieringen@europoint-bv.com,
www.europoint-bv.com

Congreso Iberoamericano de Nutrición Vegetal, 20-21
November, 2003, Barcelona, Spain. Info: Secretaría Técnica,
phone: (+ 34)936350850, email: marketing@agrolatino.com
10th International Citrus Congress (ICC 2004), Agadir, Morocco,
15-20 February, 2004. Info: M. El-Otmani, Institut Agronomique
et Vétérinaire Hassan II, PO Box 728, Agadir 80.000, Morocco.
Phone: (+212)48248892, fax: (+212)48248892/242243, email:
icc2004@iavcha.ac.ma, web: http://www.lal.ifas.ufl.edu/isc_cit-
rus_homepage.htm
4th International Workshop on Functional-Structural Plant
Models (4th FSPM), Montpellier, France, 7-11 June, 2004. A
workshop, organised by AMAP unit (botany and bioinformatics
of plant architecture). Info: http://amap-e-learning.cirad.
fr/workshop/fspm04.html
Training Course CEN-Standards for Chemical and Physical
Analysis of Growing Media, 23–25 September, 2003, Freising,
Germany. Registration until 18 July. Info: Andreas Baumgarten,
fax (+43)1732164201, email: andreas.baumgarten@lwvie .ages
.at
The First National Congress of the Polish Society for Horticultural
Science (PSHS), 9-11 September, 2003, Kraków, Poland. Info:
www.ptno.org.ar.krakow.pl
VI Congreso Internacional en Ciencias Agrícolas, 6-7 November,
2003, Mexicali, Mexico. Info: http://ica.mxl/uabc.mx

We are pleased to welcome the fol-
lowing new members:

NEW ORGANISATION
MEMBERS:

Benelux Society for Horticultural Science,
p/a Hector Willocx, WTC -3 , 20ste verd.,
Simon Bolivarlaan 3, 1000 Brussels,
Belgium. Phone: (32)22084761, fax:
(32)22084751
TNO Building & Construction Research,
Egon Janssen, Building Structures, PO Box
49, 2600 AA Delft, Netherlands. Phone:
(31)152763473, fax: (31)152763016,
email: e.janssen@bouw.tno.nl
Productos Agricolas MACASA, S.L., Att:
Mr. Ferran Boladeras, c/ Alemania 10,
08700 Igualada, Barcelona, Spain. Phone:

New ISHS Members

(34)938041504, fax: (34)938046750,
email: tecnica@macasa.es

NEW INDIVIDUAL
MEMBERS:

Albania: Bardhosh Ferraj, Dhimiter
Panajoti; Argentina: Leandro Ravetti,
Esteban Santipolio; Australia: Peter J.
Batt, Mr. James Blackburn, Tim  Bryant,
Allan Geoffrey Bugg, Ms. Mary-Lou
Cann, Mr. Peter Clark, Mr. Nathan Craze,
Mr. Lucas  Dougherty, Paul Drysdale, Mr.
David  Gillespie, Jack Graham, Dr. Lindsay
Hutley, Ms. Holly Jones, Stanley G. Kailis,
Mr. John Karl, Darren Lipton, Mr. Stephen
Ludvig, Mr. Erich Mayer, Mr. Damian
McNally, Mr. Todd Miller, Dr. Kevin
Powell, Amanda Riches, Tony Riggall,
Brendan Rodoni, Ms. Asma Rouhana, Ms.

Philippa Sadler, Ms. Jeanette Smith, Dr.
Valerio C.Tanguilig, Robert Tassone,
Annemieke Van der Meulen, Mr. Jan
Westra van Holthe, David Young; Austria:
Kerstin Kainz; Belgium: Mr. Ian Fairlie, Dr.
Robert Gabriels, Mr. Michel Edmond
Ghanem, Mr. Jonathan Gilson, Mr.
György Horvath; Brazil: André Bueno, Mr.
Joao Carlos Giampietro, Nagib Nassar,
Claudio Salles, Ms. Elisabeth Scheichl,
Marcos Schmitz, Robert Wilson; Canada:
Marcelle Abou Rjeily, Mr. Mohammad
Afunian, Prof. Angélique Busic, Mr. James
Chan, Rene Desjardins, Mr. Jim Fares, Mr.
Marco Girouard, Mr. Pierre Montminy,
Mr. Edwin Pensaert, Ms. Lauren Pether,
James Douglas Portree, Mr. Ivar Rage, Mr.
Owen Roberts, Helen Thompson, Richard
Walker, Mr. Derek Wong, Mr. Todd
Zatwarnitski; Chile: Dr. Gilda Carrasco,



Ms. María Inés González, Prof. Dr.
Manuel Pinto; China: Mr. Danny
Decombel; Colombia: Prof. Dr. Aguilar
Cerveleon, Gustavo A Cruz; Croatia:
Bogdan Cvjetkovic-Monti, Dr. Smiljana
Goreta; Cyprus: Mr. Christos Djamas, Mr.
Nicolaos Evripidou, Mr. Nikos
Pettemerides; Denmark: Anders Kay
Gormsen, Mr. Jorgen H. Selchau;
Ecuador: Christian  Hiller, Mr. Rodrigo
Olmedo; Egypt: Mr. Hussein Elaguizy;
Finland: Mr. Erkki Helanto; France: Mr.
Jean Paul Devey, Mr. Valdemar
Fernandes, Ernest Grand, Dr. Luc
Harvengt, Dr. Carole Isbérie, Erik
Lowenmark; Gambia: Mr. Adedotun
Oduyemi, Mr. Saheed Ogunjobi;
Germany: Mr. Jorge  Sanchez, Prof. Dr.
Dieter Treutter; Ghana: Mr. Eric
Cornelius; Greece: Ioannis Androulakis,
Mr. Ioannis Frantjeskakis, Mr. Alexandros
Gavriel, Antonio Koutsaftakis,
Magdalene Petridou, Nikolaos Psyllachis,
Mr. Nikolaos Rigakis; Honduras: Marsha
Krigsvold; Hungary: Vilmos Guttmann,
Zoltan Ilovai, Szilvia Márkné Deák,
Annamaria Mészaros, Orsolya Mile,
Zoltánné Németh, Márta Nótári, Gyorgy
Pernesz, Miklos Szabó, Nora Szabo, Zsolt
Szani, Ágnes Vály; India: Mr. Laxman
Aurangabadkar, Mr. Hiraji Dhanwatay,
Ms. Yashodini Kulkarni, Mr. Sanjay
Lunkad, Mr. Kaushik B  Patel, Dr. Vishaw
Bandhu Patel, Dr. Villoo M Patell, Mr.
Preetham Philip, Mr. Hemant Sharma,
Mr. Chandrasekhar Thimmappaiah;
Indonesia: Dr. Sumarno; Iran: Mr.
Mohammad Mahdi Jowkar; Israel:
Amiram Ben Dror, Amir Drori, Ms. Ronnie
Engel - Kirshner, Joseph Livne, Oded
Salmon, Mr. Zvi Shimoni; Italy: Giovanni
E. Agosteo, Barbara Alfei, Dr. Cesare
Angeli, Giovanni Bandino, Francesco
Bartolozzi, Rodolfo Bernardi, Claudio
Bertora, Vincenzo Castoro, Dr. Antonio
Cecchi, Francesco Ciccarese, Alberto De
Bono, Mauro Durante, Dr. Francesco
Faggioli, Enrico Ferrara, Ana H. Dias
Francesconi, Salvatore Frisullo, Marco
Gaimari, Pasquale Giorio, Gregorio Gullo,
Nino Iannotta, Franco Lamberti, P.
Lavermicocca, Nicola Lombardo,
Gaetano Magnano Di San Lio, Ms. Elettra
Marone, Vincenzo Marsilio, Massimo
Mencuccini, Antonio Minnocci,
Gianfrancesco Montedoro, Antonio
Moretti, Dr. Franco Nigro, Claudio Pucci,
Dr. Salvatore Raccuia, Francesca
Rapparini, Paulo Resta, Paola Rocchi,
Annalisa Rotondi, Guiseppina Scarito,
Prof. Dr. Luca  Sebastiani, Giuseppe
Sicuro, Giovanni Sindona, Antonio
Franco Spanedda, Nicola A. Uccella, Dr.
Giuseppe Vignali, Giovanna Vlahov,
Nicola Vovlas; Japan: Johny Gomez, Mr.
Michikazu Hiramatsu, Mr. Shoichi Nishio,

Prof. Dr. Shigeto Tominaga; Jordan: Mr.
Suhail  Shatara; Korea - South: Mr. B.Y.
Ahn, Kwang Hyun Cho, Dr. Chong Woon
Hong, Prof. Gab-Cheon Koh, Dr. Jong-
Sug Park, Dr. Surinder Tikoo; Macedonia:
Dr. Robert  Smith; Mexico: Dr. Eduardo
Alvarez-Luna, Neal Benner, Javier
Calderon, Dr. Anne Damon, Mr. Jose Diaz,
Dr. Rodolfo Orozco-Gálvez, Dr. Jose Edith
Poot-Matu, Manuel Portillo; Morocco:
Hammadi Chimi, Mustapha Ismaili Alaoui,
Noureddine Ouazzani; Netherlands: Mr.
G. Coutts, Peter de Groot, Ms. Marinke
de Haas-van Dijk, Siebolt Doorn, Mr.
Lucas Gerrits, John van Gemert, Mr. Ir. J.J.
Vermeulen, Prof. Dr. P.A.Th.J. Werrij; New
Caledonia: Mr. Laurent Desvals, Mr.
Gildas Gateblé; New Zealand: Mr. Jeff
Brown, Mr. Keith Hitchings, Mr. Todd
Newman, Mike Ponder, Mr. Dean
Rainham, Brian Reed, Ms. Lynne Roberts,
Christopher Scollay, Mr. Matthew Sloan,
Mr. Duncan Storrier; Nigeria: Ms. Busayo
Olapade, Mr. Clement Olapade, Mr.
Ebenezer Olapade Jnr., Mr. John Olapade;
Norway: Ms. Siv Fagertun Remberg; Peru:
Prof. Lucia Bejarano, Ms. Alicia Polo y la
Borda; Philippines: Dr. Emma Ruth
Bayogan, Mr. Jose Castro; Poland: Józef
Babik, Tadeusz Kusibab, Adam
Opatowicz; Portugal: Albino Bento,
Antonio Fernando Bento Dias, Luis
Catulo, M.I.E. Clara, Sandra Diniz Da
Silvia, Maria Felix, Mr. Nicolau Félix,
Maria Cristina Fernandes Serrano, Luis
Henriques, Fausto Leitao, Joao Ilideo
Lopes, Maria Isabel Maia, Antonio
Marcelo Fernandes, Helena B.D. Matias,
Bento Mestre Rogado, J. O. Peça, José
Alberto Pereira, Fatima Peres, Maria Do
Cèu Pinheiro Alves, Prior Pinto Oliveira,
Prof. Dr. Pedro Rocha; Romania: Mr. Alex
Aposteanu; Serbia and Montenegro:
Biljana Lazovic, Zora Vucinic; Singapore:
Mr. David Tai, Mr. Jasper Tang; South
Africa: Philip Raphael Costa, Ms. B.D. De
Wet; Spain: Juan de Dios Alché, Simò
Alegre, Teodoro Cabello, Pablo Castillo,
José Maria Faci Gonzalez, Ramon Geli,
Riadh Ghorbel, Juan Girona Gomis, R. M.
Jimenez-Diaz, Ana Fe Marin Martinez, Dr.
Julio Melida, Salvador Moreno, Dr.
Alfonso Moriana, Maria José Motilva
Casado, Dr. Salvador Muñoz, Juli Pascual
Lluís, Andres Porras, Maria Carmen Ms.
Rodrigo Hernández, M. Paz Romero
Fabregat, Mr. David Ruiz, Maria L.
Soriano, A. Touzani, Antonio Troncoso,
José Viruega; Sweden: Claes Anderson,
Ms. Cilluf Svensson; Switzerland: Mr. Rolf
Marugg, Mr. Daniel Tanner; Taiwan: Mr.
Ruei-Lung Kao, Mr. Yi-jen Tseng;
Thailand: Dr. Thierry Jaunet; Tunisia:
Moncef Cossentini, Taieb Jardak, Wahid
Khabou; Turkey: M.Taner Atlagan, Erol
Yalcinkaya; Ukraine: Mr. Valeriy Smirnov;

United Kingdom: Ms. Sujana Datta, Mr.
Alan Delooze, Mr. Chris Evans, Mr.
Ashley Hyde, Ms. Hannah  Johnson, Ms.
Maria Joy, Robert Macdougall, Ms.
Aleksandra Maljkovic, Mr. Adam Ritchie,
Dr. Daniel Sheard, Mr. Mark Vandervliet,
Mr. Barrie Ward, Mr. David Whalley;
United States of America: Ms. Nourah
Abusharbain, Hamed Alaqeel, Mr. Ian
Alexander, Barb Anderson, Mr. Patrick
Behr, James Bell, Mr. Douglas Bertelsen,
Dr. Darrell Boatright, Mr. Charles Boning,
Raymond  Bowdish, Dr. David Bryla, Eric
Busby, Ken Callaway, Mr. Joel Canestrino,
Mr. Chris Caratan, Mr. Peter Carlson, Mr.
Dan Carmi, Mr. William Chalupa, Polina
Chiromeridou, Melissa Cloutier, Prof.
Michael David  Coffey, Frank Costa, Ms.
Leah Crews, Mr. James  Daly, Stephani
Demille, Zhanao Deng, Mr. Mike DuBose,
Brian Duncan, Mr. Carl Elliott, Dr. James
Faust, Sara Ficken, Chris Fischer, Prof.
Dean Gabriel, Dr. Ksenija Gasic, Mr.
Daniel Graiff, Christopher Grallert, Mr.
Timothy Grant, Mr. George Hack, Ms.
Stephanie Hake, David Hall, Mr. William
Hendricks, Mike Hoffmann, Pete Hraber,
Tom Ikesaki, Ms. Claudia Israel, Ken
Johnson, Dr. Benito Juarez, Mark  Kelley,
Daniel Kelly, Dr. Paul Kelly, Ms. Hye-Ji
Kim, Mr. Nathan  Koxlien, Gretchen
Kubal, Jack Lane, Mr. Chad Long,
Roberto G. Lopez, Ass. Prof. Kathryn
Lowrey, James Lucas, Charles Lyall, James
Marshall, Dr. Tracie Matsumoto, Kimberly
Maxson, Mr. Brian C. McCormick, Milton
E. McGiffin Jr., Mr. Ken  Moore, Mr.
Jonathan Naugle, Geoffrey Needham,
Mr. Clay Noegel, Maxwell Norton, Mr.
Andreas Pefanis, Mr. Gary Richard Pellett,
Mr. Mark Pieper, Joseph Postman,
Michael Prey, David Ramming, Dr. Parm
Randhawa, Mr. Jason Reed, Mr. Kevin
Riggott, Dr. Nancy Roe, William Schuler,
Scott Shadle, Mr. Mark Shannon, Mr.
William Sharp, Dr. B. Merle Shepard, John
Slaughter, Mr. William Slaughter, Dr.
Michael Stanghellini, Robert J.
Steinkamp, Mr. Shaun Strickland, Ms.
Suzzanne Tate, Amy Thornton, Holly
Tubbs, Marie Turner, Patricia  Turner, Ms.
Elizabeth Vallot, Prof. Dr. Rodrigo
Valverde, Ms. Denise Veyna, Mr. Paul
Vossen, Danny Vuong, Ms. Krystal
Weilage, David Wells, Mr. Dorian West,
Charles Williams, Dr. Mel Winestock,
Mike Wood; Vietnam: Mr. Bernhard
Schenke, Ms. Nhan Dung Tran
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In Memoriam

STANISA PAUNOVIC

Stanisa A. Paunovic,
Professor of Special
Pomology at the
Faculty of Agrono-
my Cacak, Univer-
sity of Kragujevac.
passed away on
March 28, 2003 at
the age of 77.
Stanisa was born on
May 10, 1925 in
the village of Ores-
kovica, the Republic

of Serbia (Yugoslavia). He graduated from
the Agricultural Faculty in Belgrade in
1949 and found employment with the
Fruit Research Institute Cacak where he
had worked continuously on scientific
research issues at the Department of
Pomology and Selection of Fruit Species
for 30 years. From 1977 to 1979 he was
Director of the Fruit Research Institute
Cacak.
Dr. Paunovic made important scientific
contribution to genetics and breeding of
new fruit crops especially plums, apricots,
peaches, and walnuts where he devel-
oped over 23 cultivars, and selected eco-
types if of Belosljiva and Myrobalan

clones for rootstocks and interstocks for
apricot and peach. Since 1983 he had
been coordinator of the investigation, col-
lection and conservation of fruit tree
genotypes of Yugoslavia done with the
aim of creating the Yugoslav Fruit Tree
Plant Gene Bank. During his scientific
career, he published 184 scientific papers,
41 professional papers, 19 scientific pro-
fessional papers, 10 monographs and 18
books.
Dr. Paunovic invested his energy and
expertise in the International Society for
Horticultural Science over the period
1955-1996. He served as President of the
International Apricot and Apricot
Apoplexy Committee, convener and
organizer of the III International
Symposium on Plum and Prune Genetics,
Breeding and Pomology in Cacak, a
founding member of the European Panel
on Apricot, various committees involved
with breeding and growth regulation. He
was the Yugoslav representative to the
Executive Council of ISHS from 1968 to
1996. He was a member of the Editorial
Board of Scientia Horticulturae. He repre-
sented Yugoslavia in the Coordinating
Body on Fruit Genetics and Breeding in
the Eastern Europe region and was a
member of the Prunus FAO Working

Prof. Dr. Stanisa
A. Paunovic

Group (IBPGR). He had been chairman of
the FAO working group on all plum. Dr.
Paunovic organized numerous scientific
and professional meetings in Yugoslavia
and abroad including 10 international
symposia and 8 Yugoslav symposia.
Scientific communications presented in
these symposia were published in 15 vol-
umes of Acta Horticulturae, a significant
contribution to the world stone fruit
industry
Dr. Pauovic was the recipient of many
national and international awards in his
career. In 1995, he received an Honorary
Doctorate of Sciences of the Mendel
University of Agriculture and Foresty,
Brno, Cxech Republic in recognition of his
scientific achievements.
Dr. Stanisa A. Paunovic will be sorely
missed by his family and friends, and his
colleagues will long remember his spirit
and devotion to horticultural science. His
many contributions in the field of fruit
breeding will be his legacy to the world.

Aleksandar S. Paunvic, Faculty of Agronomy, Cacak,
Serbia and Monte Negro

For updates and more events logon to www.ishs.org/calen-
dar. Make sure to mention your ISHS membership number
or join copy of your ISHS membership card when
registering. A reduced ISHS members registration fee applies.

Year 2003
■ July 21-25, 2003, Valencia (Spain): XIX Iinternational Symposium on

Virus and Virus-like Diseases of Temperate Fruit Crops and X
International Symposium on Small Fruit Virus Diseases. Info: Dr.
Gerardo Llácer, IVIA, Carretera Moncade a Náquera, Km. 5.5,
Apartado Oficial, 46113 Moncada, Valencia, Spain. Phone:
(34)961391000, Fax: (34)961390240, email: gllacer@ivia.es web:
www.ivia.es/fv2003/fv2003.htm 

■ August 10-14, 2003 Wageningen (Netherlands): QualiFlor2003, 8th
International Symposium on Postharvest Physiology of

Ornamentals. Info: Dr. U. van Meeteren, QualiFlor2003,
Horticultural Production Chains, Wageningen University, Marijkeweg
22, 6709 PG Wageningen, The Netherlands. Phone:
(31)317482403, Fax: (31)317484709, email: QualiFlor2003@wur.nl
web: www.dpw.wageningen-ur.nl/hpc/qualiflor2003.htm

■ August 25-28, 2003 Potsdam (Germany): International Workshop
on Models for Plant Growth and Control of Product Quality in
Horticultural Production. (ISHS Working Group HE5: Modeling
Plant Growth, Environmental Control and Greenhouse
Environment) Info: Dr. Matthias Fink, Institute of Vegetable &
Ornamental Crops Großbeeren and Erfurt, Theodor Echtermeyer
Weg 1, 14979 Großbeeren, Germany. Phone: (49)3370178355, Fax:
(49)3370155391, email: fink@igzev.de web: www.igzev.de/pots-
dam2003/

■ August 25-28, 2003, Chiang Mai (Thailand): II International
Symposium on Litchi, Longan and Related Sapindaceae. Info: Dr.
Suranant Subhadrabandhu, Department of Horticulture, Faculty of

NEW
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Agriculture, Kasetsart University, Bangkok 10900, Thailand. Phone:
(66)25790308 or 25614891, Fax: (66)25791951, email:
agrsns@ku.ac.th

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

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

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

■ September 1-5, 2003, Angers (France): EUCARPIA Symposium on
Fruit Breeding and Genetics. Info: Dr. François Laurens, INRA Centre
d’Angers, BP 57, 49071 Beaucouzé Cedex, France. Phone:
(33)241225760, Fax: (33)241225755, email: laurens@angers.inra.fr
or eucarpia.fruits.2003@angers.inra.fr web:
http://www.angers.inra.fr/eucarpia/index.html

■ September 2-4, 2003, Cameron Highlands (Malaysia): Controlled
Environment Technology for Sustainable Agricultural Production.
Info: Dr. Rezuwan Kamaruddin, MARDI (Malasian Agricultural
Research and Development Institute), Serdang, PO Box 12301, GPO
50774 Kuala Lumpu, Malaysia. Phone: (60)389437072, Fax:
(60)389482961, email: rezuwan@mardi.my, web:
http://www.mardi.my/ver2/sem_conf/ishs/index.html

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

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

■ October 22-25, 2003, Albacete (Spain): I International Symposium
on Saffron Biology and Biotechnology. Info: Prof. Dr. Jose A.
Fernandez, Laboratorio de Biotecnologia, Instituto de Desarrollo
Regional, University of Castilla-La Mancha, Campus Universitario
s/n, 02071 Albacete, Spain. Phone: (34)967599309, Fax:
(34)967599233, email: joseantonio.fperez@uclm.es web:
www.uclm.es/cursos/azafran

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

Year 2004
■ February 1-6, 2004, Stellenbosch (South Africa): IX International

Symposium on Pear Growing. Info: Retha Venter, PO Box 5600,
Helderberg, Somerset West, 7135, South Africa. Phone:
(27)218554472, Fax: (27)218552722, email:
reventer@netactive.co.za, web: www.pearsymposium.co.za

■ February 9-12, 2004, Palmerston North (New Zealand): I
International Root and Tuber Crops Symposium: ”Food Down

Under”. Info: Dr. M. Nichols, INR, Massey University, Private Bag
11-222, Palmerston North, New Zealand. Phone: (64)63505799 ext.
2614, Fax: (64)63505679, email: m.nichols@massey.ac.nz web:
www.crop.cri.nz/conferences/roottuber2004/

■ March 9-13, 2004, Taichung (Taiwan): XI International Symposium
on Virus Diseases of Ornamental Plants. Info: Dr. Chin-An Chang,
Taiwan Agricultural Research Institute (TARI), 189 Chung-Cheng
Road, Wufeng, Taichung 413, Taiwan. Phone: (886)423302803,
Fax: (886)423331089, email: cachang@wufeng.tari.gov.tw or Dr.
Anne Marie van Zaaijen, Duinroos 35, 2202 DB Noordwijk,
Netherlands. Phone: (31)71-3618182, Fax: (31)71-3617591, email:
a.vanzaayen@inter.nl.net web: http://www.tari.gov.tw/isvdop-
11/index.html

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

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

■ April 19-22, 2004, Niigata (Japan): IX International Symposium on
Flowerbulbs. Info: Prof. Dr. Hiroshi Okubo, Lab. of Horticultural
Science, Faculty of Agriculture, Kyushu University, Fukuoka 812-
8581, Japan. Phone: (81)926422827, Fax: (81)926422827, email:
hokubo@agr.kyushu-u.ac.jp web: http://jshs.ac.affrc.go.jp/sympo-
sium/bulb2004/index.html

■ April 21-26, 2004, Beijing (China): IV International Symposium on
Edible Alliaceae. Info: Convener Prof. Zhu Dewei, Chinese Society
for Horticultural Science, 12 Zhongguancun Nandajie, Beijing
100081, China. Phone: (86)1068919531, Fax: (86)1062174123,
email: ivfcaas@public3.bta.net.cn or ivfcaas@mail.caas.net.cn web:
www.ivfcaas.net.cn

■ May 3-8, 2004, Nova Oeiras and Alalá del Rio, Sevilla (Portugal and
Spain): VIII International Symposium on Vaccinium Culture. Info:
Dr. Luis Lopes da Fonseca, Estação Agronomica Nacional, Av.da
Republica s/n, 2784-505 Nova Oeiras, Portugal. Phone:
(351)214403500, Fax: (351)214411797, email: llf@mail.telepac.pt
or Dr. Fernando Romero Muñoz, Centro Las Torres Tomejil, 41200
Alcala del Rio, Sevilla, Spain. Phone: (34)955045500, Fax:
(34)955045625

■ May-June 2004, Bonn (Germany): X International Symposium on
Timing of Field Production in Vegetable Crops. Info: Dr. Felix
Lippert, Institut für Obstbau und Gemüsebau, Universität Bonn, Auf
dem Hügel 6, 53121 Bonn, Germany. Phone: (49)228735139, Fax:
(49)228735764, email: lippertf@uni-bonn.de 

■ June 6-11, 2004, Verona (Italy): V International Postharvest
Symposium. Info: Prof. Dr. Pietro Tonutti, University of Padova,
Department of Agronomy and Crop Sciences, Agripolis, Via Romea
16, 35020 Legnaro (Padova), Italy. Phone: (39)0498272845, Fax:
(39)0498272850, email: pietro.tonutti@unipd.it or posthar-
vest2004@unimi.it web: www.soihs.it/postharvest2004

■ June 7-10, 2004, Perugia (Italy): International Symposium on
Nutrition and Fertilization - Toward ecologically sound fertilisation
strategies in field vegetable production. Info: Prof. Francesco Tei,
Dept.Agroenvir. & Crop Science, University of Perugia, Borgo XX
Giugno 74, 06121 Perugia, Italy. Phone: (39)0755856320, Fax:
(39)0755856344, email: f.tei@unipg.it web: www.unipg.it/ishs2004 

■ June 13-18, 2004, Budapest (Hungary): VIII International
Symposium on Integrating Canopy, Rootstock and Environmental
Physiology in Orchard Systems. Info: Prof. Dr. Károly Hrotkó, St.
Stephen University, Buda Campus, Department of Fruit Science,
1518 Budapest, Pf. 53, Hungary. Phone: (36)13726284, Fax:
(36)13726337, email: hrotko@omega.kee.hu
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■ June 14-18, 2004, Reus-Tarragona (Spain): VI International
Congress on Hazelnut. Info: Dr. Joan Tous or Dr. Mercè Rovira,
Apartat 415, 43280 Reus (Tarragona), Spain. Phone:
(34)977343252, Fax: (34)977344055, email: joan.tous@irta.es or
merce.rovira@irta.es web: www.hazelnut2004.com 

■ June 20-24, 2004, Copenhagen (Denmark): VII International
Symposium on Modelling in Fruit Research and Orchard
Management. Info: Dr. Peter Braun, Royal Veterinary & Agricultural
University, Department of Agricultural Sciences, Section Horticulture,
Højbakegårds Alle 21, 2630 Taastrup, Denmark. Phone:
(45)35283534, Fax: (45)35283478, email: pbr@kvl.dk

■ June 21-24, 2004, Orlando, FL (USA): I International Symposium on
Tomato Diseases. Info: Dr. Timur Momol, Plant Pathology
Department, NFREC, IFAS, University of Florida, 155 Research Road,
Quincy, FL 32351, USA. Phone: (1)8508757154, Fax:
(1)8508757148, email: tmomol@ufl.edu web:
http://plantdoctor.ifas.ufl.edu/istd.html

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

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

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

■ August 29-September 3, 2004, Berlin (Germany): International
Symposium on Horticultural Economics and Management. Creating
Value in a Changing Society. Info: Prof. Dr. Wolfgang Bokelmann,
Humboldt University, Faculty of Agriculture and Horticulture, Inst. of
Economics and Social Science in Agriculture, Luisenstrasse 56, 10099
Berlin, Germany. Phone: (49)3020936136, Fax: (49)3020936236,
email: w.bokelmann@agrar.hu-berlin.de web: www.agrar.hu-
berlin.de/wisola/ishs

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

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

■ September 12-16, 2004, Leuven (Belgium): International
Symposium GREENSYS 2004 - Sustainable Greenhouse Systems:
Co-operation of Engineering and Crop Science . Info: Prof. G.P.A.
Bot, Wageningen-UR, PO Box 43, NL-6700 AA Wageningen,
Netherlands. Phone: (31)317476442, Fax: (31)317425670, email:
info@greensys.nl, and Dr. Leo F. M. Marcelis, Plant Research
International, Bornsesteeg 65, PO Box 16, 6700 AA Wageningen,
Netherlands. Phone: (31)317475802, Fax: (31)317423110, email:
l.f.m.marcelis@plant.wag-ur.nl web: www.greensys2004.nl

■ September 12-17, 2004, Debrecen (Hungary): V International
Symposium on In Vitro Culture and Horticultural Breeding. Info: Dr.
Miklós Fári, Szent - Gyorgyi A u. 4, PO Box 411, 2101 Godollo,
Hungary. Phone: (36)28330600, Fax: (36)28330482, email: silver-
centrum@axelero.hu or efari@matavnet.hu, web:
www.ivchb2004.org

■ September 27 - October 2, 2004, (Turkey): V International
Symposium on Olive Growing. Info: Dr. Mucahit Taha Ozkaya,
University of Ankara, Faculty of Agriculture, Department of
Horticulture, 06100 Ankara, Turkey. Phone: (90)5355264860, Fax:
(90)3123179119, email: ozkaya@agri.ankara.edu.tr web:
www.agri.ankara.edu.tr

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

■ October 4-8, 2004, Corfu (Greece): VI International Symposium on
Chemical and Non-Chemical Soil and Substrate Desinfestation.
Info: Prof. Dr. Eris Tjamos, Agricultural University of Athens,
Department of Plant Pathology, Iera Odos 75, 11855 Votanikos-
Athens, Greece. Phone: (30)2105294505, Fax: (30)2105294513,
email: ect@aua.gr 

■ October 5-9, 2004, Jinju (Korea): III International Symposium on
Persimmon. Info: Dr. Seong-Mo Kang, Department of Horticulture,
Gyeongsang National University, Jinju 660-701, Korea. Phone:
(82)557515486, Fax: (82)557515483, email:
smk@nongae.gsnu.ac.kr

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

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

■ November 2004, Almería (Spain): IX International Symposium on
Growing Media and Hydroponics. Info: Dr. Miguel Urrestarazu
Gavilán, Dpto. Producción Vegetal, Universidad de Almería, Lan
Cañada de San Urbano, 04120 Almería, Spain. Phone:
(34)950015929, Fax: (34)950015939, email: mgavilan@ual.es 

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

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

■ 2004, (Brazil): IV International Congress on Cactus Pear and
Cochenille
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Acta      Acta Title Acta
Number Price (EUR)

609 International Symposium on Managing Greenhouse Crops in
Saline Environment 102

605 II International Symposium on Fig 74

603 VIII International Conference on Grape Genetics and
Breeding 150

602 VI International Protea Research Symposium 54

601 II International Persimmon Symposium 62

600 VIII International Controlled Atmosphere Research
Conference 160

599 International Conference: Postharvest Unlimited 146

598 International Symposium on Sustainable Use of Plant
Biodiversity to Promote New Opportunities for Horticultural 
Production Development 71

597 International Conference on Medicinal and Aromatic Plants,
Part II 76

596 VIII International Symposium on Pear 154

595 International Symposium on Apple Breeding for Scab
Resistance 52

594 International Symposium on Foliar Nutrition of Perennial
Fruit Plants 124

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

592 V International Peach Symposium 130

591 III International Symposium on Pistachios and Almonds 107

590 IX International Workshop on Fire Blight 95

589 X International Asparagus Symposium 79

588 II International Symposium on Cucurbits 77

587 International Symposium on Asian Pears Commemorating
the 100th Anniversary of Nijisseiki Pear 122

586 IV International Symposium on Olive Growing 160

585 VIII International Rubus and Ribes Symposium 125

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

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

582 International Symposium on Mediterranean Horticulture:
Issues and Prospects 55

581 IV International Congress on Cactus Pear and Cochineal 73

ACTA HORTICULTURAEACTA HORTICULTURAE

List of Acta Horticulturae numbers available

Below is the list of currently available numbers of Acta
Horticulturae (print format). Should the title you are look-
ing for no longer be available in print format we also offer
a tailor made CD-rom solution called ActaHort CD-
rom. For more details on this service, or to download our
Acta Horticulturae order form, please check out the ‘pub-
lications’ page at www.ishs.org or go directly to
www.ishs.org/acta

580 IV International ISHS Symposium on Artificial Lighting 63

579 II Balkan Symposium on Vegetables and Potatoes 120

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

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

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

575 International Symposium on Tropical and Subtropical Fruits 150

574 VII International Symposium on Vaccinium Culture 82

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

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

571 Workshop Towards Ecologically Sound Fertilisation in Field
Vegetable Production 61

570 VIII International Symposium on Flowerbulbs 87

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

568 X International Symposium on Virus Diseases of Ornamental
Plants 62

567 IV International Strawberry Symposium 142

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

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

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

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

562 III International Symposium on Sensors in Horticulture 77

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

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

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

Technologies 123

558 I International Symposium on Litchi and Longan 79

557 VI International Symposium on Orchard and Plantation
Systems 84

556 V International Congress on Hazelnut 96

555 II International Symposium on Edible Alliaceae 62

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

553 IV International Conference on Postharvest Science 123

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

For more titles logon to www.actahort.org 
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■ ACTA 599: International Conference Postharvest Unlimited,
Leuven, Belgium, 11-14 June, 2002. Fruits and vegetables are
essential components of our daily diet and yet far too many losses
occur in the chain from ”pddock to the plate”. Postharvest special-
ists need to ensure the full range of skills and expertise that we have
at our collective disposal are used wisely for the benefits of our pro-
ducers, our countries and perhaps more particularly for those devel-
oping countries less fortunate than ours. Famine and starvation are
still major problems in too many countries; too many children die
each day because they do not have access to necessary food and
provisions.
Over the years, postharvest technology has evolved towards a mul-
tidisciplinary field which involves various aspects such as genomics,
biochemistry, physiology, engineering, and mathematical modelling.
The communication between experts in these areas is complicated
because of the difference in scientific background, research culture
and scientific lingo. The aim was to build a bridge between the dif-
ferent disciplines and to provide a forum for open discussion on all
subjects related to postharvest technology.
In this Acta 98 articles cover diverse topics such as packaging, qual-
ity kinetics and modelling, measurements of quality attributes, alter-
native postharvest treatments, postharvest physiology, heat and
mass transfer, storage of pome fruit and other commodities, and the
ethylene blocking agent 1-MPC. ISSN 0567-7572, ISBN 90 6605
906 0; Price for non-members of ISHS for Volume 1 and 2: 146
EUR.

■ ACTA 600: Eight International Controlled Atmosphere Research
Conference, Rotterdam, Netherlands, 8-13 July, 2001. It was the
first time that the conference was organised under the flag of ISHS
and the proceedings published in the Acta Horticulturae series. This
enables a good distribution of and access to the scientific progress
in controlled atmosphere research. This CA conference-series is the
only conference that deals with CA-technology, in all its aspects.
This Acta consisting 132 articles in two volumes deals in many
important controlled atmosphere topics. Volume I gathers papers of
logistics and economics, pre- and postharvest relations, postharvest
treatments, disinfestation and insect control, controlled atmosphere
technology, CA-related disorders, modified atmosphere packaging,
physiology of CA-treated produce and ethylene. Volume II consist
articles about sensor technology and quality measurements, tex-
ture, nutritional value and flavour, microbiology and minimal pro-
cessing, modelling as well optimal conditions. ISSN 0567-7572,
ISBN 90 6605 916 8. Price for non-members of ISHS for Volume 1
and 2: 160 EUR.

■ ACTA 601:Second International Persimmon Symposium,
Queensland, Australia, 10-13 September, 2000. This Symposium
provided a chance to share the latest findings in persimmon
research across many countries under the theme ”Science Meets
the Market”. The 34 papers of this Acta issue gives a good view of
subjects as advances in breeding, biotechnology and physiology,
innovations in product improvement and production systems,
postharvest science and technology and from farm to consumer.
Also several posters are presented in this issue of Acta. ISSN 0567-
7572, ISBN 90 6605 926 5. Price for non-members of ISHS: 62
EUR.

■ ACTA 602:Sixth International Protea Research Symposium, Wailea,
Maui, Hawaii, USA, 11-14 March, 2002. Symposiums purpose -
the advancement of protea in the international floriculture market -
was well achieved. The stunning diversity among the Proteaceae
emerged as an informal theme. The 24 papers of this Acta explore
various aspects of the propagation, cultivation, and post-harvest
handling of protea, the development of new cultivars and criteria

for evaluating them. ISSN 0567-7572, ISBN 90 6605 946 X. Price
for non-members of ISHS: 54 EUR.

■ ACTA 603:Eight International Conference on Grape Genetics and
Breeding, Kecskemét, Hungary, 26-31 August, 2002. From a very
general point of view, a continuous and prosperous existence of
viticulture can only be assured when we succeed in raising and
maintaining a high product quality of wine, table grapes, raisins or
rootstocks. Furthermore, efforts have to be focused on realising a
sustainable grape growing in accordance with the highest possible
standard of environmental protection. Breeding is certainly the most
prominent one, by developing cultivars which are highly resistant or
tolerant to pests and diseases, which possess a high potential to
withstand abiotic stress and also fulfil all demands of quality.
The main topics are genome analysis, germplasm management by
genetic mapping, the development of genetic markers and so on.
The fundamental challenge of present breeding programs is without
any doubt the production of transgenic grapes, possessing new and
most valuable genes. The tremendous progress in these different
fields of research is exceptional. The danger of an increasing com-
petition between breeders can only be prevented by cooperation,
by a free access and beneficial sharing of e.g. germplasm, including
molecular germplasm as well as open discussions. More or less dark
clouds rise on the grape breeding horizon caused by a very differ-
ent attitude towards transgenic plants by many consumers and
politicians. The consumers’ aversion towards gene transfer was not
foreseen. Reliable information is a possible key to a better under-
standing of gene transfer by the consumers.
A development, discussed at this conference was the proposal to
form an International Grape-Vine Genome Working Group to
sequence the entire genome of Vitis vinifera together with interest-
ing sequences from other Vitis species. The 111 articles of this Acta
issue presents topics such as clone selection, cross breeding, resist-
ance breeding and interactions with environment problems as well
as DNS, microsatellites markers and iso-enzyme tests and their role
in heritability. ISSN 0567-7572, ISBN 90 6605 956 7. Price for non-
members of ISHS for Volume 1 and 2: 150 EUR.

■ ACTA 605:Second International Symposium on Fig, Caceres, Spain,
7-11 May, 2001. Fig is one of the oldest known fruit trees in the
world. It probably originated in the Middle East and naturalized in
many places in nowadays an important crop worldwide. This sym-
posium contributed to increase the knowledge about this specie,
underutilized for years, in order to be a real fruit alternative in cer-
tain regions. The 46 scientific papers of this Acta cover different
aspects of fig research on plant material, culture techniques, eco-
nomics and marketing and postharvest treatments and derived
products. ISSN 0567-7572, ISBN 90 6605 915 X.Price for non-
members of ISHS: 74 EUR.

■ ACTA 606: International Workshop on Characterization of Genetic
Resources of Temperate Zone Fruits for the Tropics and Subtropics
(TZFTS), Valencia, Spain, 2002. Efforts to promote temperate fruit
production in tropical and subtropical environments have been
based mainly on the introduction of adapted cultivars and the use
of budbreaking chemicals. Though this approach has made an
important contribution to incrase yields, the importance of other
sources of germplasm in breeding has been underestimated. The
International Network on Genetic Resources of TZFTS has proposed
a team work among researchers, technicians and private sector to
explore a wider range of genetic resources. Ten papers including a
descriptor guide for temperate zone species (apples, peaches pears,
apricots and cherries) with medium to low chilling requirement are
presented in this Acta volume. ISSN 0567-7572, ISBN 90 6605 966
4.Price for non-members of ISHS: 30 EUR.
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