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Horticulture at the Crossroads

NEWS FROM THE BOARDNEWS FROM THE BOARD

Jules Janick

Jules Janick, ISHS Board Member and Director of Publications

Horticulture in all cultures has long been
associated with the benign activities of garde-
ning, beautiful ornamentals, delicious fruits,
nutritious vegetables, zestful spices and herbs,
health promoting medicinals, and attractive
landscapes. Throughout world history, all cultu-
res have extolled gardening and horticulture:
the advice from the prophets Isaiah and Micah
to “Beat your Swords into plowshares and your
spears into pruning hooks and study war no
more.”; the synonomy of Paradise and Garden
of the ancient Persians; the advice from
Voltaire’s Candide to Let every man cultivate his
own garden. Yet, due to a combination of cir-
cumstances our profession finds itself in the
vortex of controversy and tension. These apho-
risms extolling horticulture have been drowned
out by choruses of unhappy epithets of a diffe-
rent hue altogether. The new offensive speech
includes: Frankenfoods, Pesticide Poisons,
Fertilizer Contamination, Environmental
Desecration, Factory Farms, Drug Lords, and
Plantation Exploitation to name just a few.
Horticulture along with many other agricultural
professions finds itself at the crossroads of con-
troversy.

Let me briefly catalog just a few of the great
controversies that face horticulture.

1. Organic vs. Conventional Horticulture

In the recent past organic horticulture was
something to be avoided. Tourists were warned
not to eat uncooked food, not to drink the
water, and at all costs to avoid salads when visi-
ting poor countries because of the threat of
disease from “night soil.” It may still be good
advice in many parts of the world. The organic
movement has reversed this bias and told us
instead to be wary of unblemished, thrifty pro-
duce due to the probable use of chemical pes-
ticides and inorganic fertilizer. Wormy fruit or
vegetables, instead of being a sign of poor
management, have become a sign of freedom
from insecticide. The world continues to be
confused by the terms, organic vs. inorganic,
natural vs. synthetic, and pesticide vs. medici-
ne. Horticulture needs to navigate between
these two opposing rocky shoals.

2. Subsistence vs. Corporate Horticulture

It had been conventional wisdom that subsis-
tence horticulture is an economic sin and that

scientific farming is the key to poverty reduc-
tion. Yet, modernization has often led to very
large scale horticulture (hence the terms plan-
tation horticulture and corporate farming),
which is considered by many to be exploitive of
labor, the decimation of the family farm, and
often stained with the evils of colonialism. How
does horticulture reconcile these extremes?

3. Biotechnology and Traditional Breeding

The fusion of biology and technology has been
considered the crown jewel of horticultural
science. One of the greatest achievements of
the 20th century has been the ability to achie-
ve genetic improvement using genes from dis-
tantly related species through sexual recombi-
nation: the ability to obtain new cultivars from
old genes. Transgene technology, sometimes
known as genetic engineering, has been based
on the dazzling discovery that genes could be
extracted from any species and inserted in ano-
ther, overcoming the restrictions of sexual bar-
riers. This was hailed as truly a wonder of
science and technology and we entered the
brave new world of biotechnology. To our
shock we learned that there were many who
considered that transgene technology was dan-
gerous, unnatural, and an anathema and their
emotional arguments seemed persuasive
enough to result in a biotechnology ban in
Europe and other places. Where does modern
horticulture navigate?

4. Germplasm Sharing and Plant Patents

One of the common beliefs of plant breeders
and traditional horticulturists was that the
world’s heritage of germplasm was a common
resource available to all of humanity. This
assumption was shattered when various coun-
tries decided that germplasm was a natural
resource that could be exploited. In addition,
the concept that unique combinations of genes
could be considered an invention and paten-
table soon initiated a conflict between national
rights, farmers’ rights, and intellectual property
rights. Horticulture finds itself in the center of
this controversy.

5. Herbal Medicine vs. Designer Drugs

While the medicinal effects of certain horticul-
tural plants have been the basis of medicine for
over 5000 years, and plant-derived chemicals

are the basis of the majority of medicines, the
relation between herbal medicine and modern
medicine still is unresolved. Skeptics consider
the lack of support for herbal medicine as a
plot by the drug industry, while the drug indus-
try considers herbal medicine the purview of
witch doctors. There is a problem. 

6. Globalization vs. National Protection

The advances in postharvest horticulture, pro-
tected culture, and intercontinental shipments
have given the lie to the concept that horticul-
tural products must be seasonal in nature. Yet,
globalization of horticulture has disoriented
many horticultural industries. Transcontinental
shipments of fruits and flowers have become
bonanzas for some and disasters for others.
The fight over subsidies, tariffs, protectionism
(often based on questionable quarantines), has
been disorienting to many horticultural indus-
tries leading to trade wars and food fights.
Whose side are we on?

7. Horticulture and Economic Development

Horticulture was long considered a luxury part
of agriculture, too trivial to be taken seriously
when the world was in need of calories or pro-
tein, while our claim to be the source of vita-
mins and minerals has long been ignored. We
have insisted that horticulture is a key to eco-
nomic development. Horticulture continues to
fight to find its place on the table.

8. Horticulture as an Academic Discipline

The role of horticulture in academia is under
attack. Where horticultural science was once
considered a cornerstone of agricultural educa-
tion, the very concept of agriculture as a
scientific discipline is being questioned. Plant
physiologists have morphed into plant biolo-
gists and horticultural scientists are being mor-
phed into plant scientists. Do we fight or join?
Public institutions have been assured that ap-
plied research will be taken over by the private
sector but this trend has resulted in the deci-
mation of public plant breeding and the
destruction of once proud extension services.
Horticulturists rightly feel threatened and con-
fused. What dare we do about this trend?

Indeed, we live in interesting and exciting
times. The controversies enumerated above are
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a sign of the politicization of science and reflect
the fear of the unknown. Horticulture, after all,
reflects both ancient practices and new techno-
logies. Horticulture is conservative and radical at
the same time and finds itself at the nexus of
the current controversy between science and
society. Our Profession and our Society must
squarely face these issues and come up with
appropriate answers to improve the living con-
ditions of all people in all places. We as horticul-
tural scientists cannot retreat from these pro-

blems. We horticulturists, by nature, would pro-
bably prefer to cultivate our own gardens and
stay out of the public eye. However, if we do
not get into the world and offer our professio-
nal expertise on these issues, the field will be
left open to all sorts of self-appointed experts,
media spin doctors, and self-serving lobby
groups to influence decision makers. I suggest
that horticulturists, by our training, are well
positioned to offer leadership in resolving these
controversies and provide a link between the

scientific community and ordinary citizens.
Hopefully the International Society for Horti-
cultural Science will continue to provide a forum
where people of good will, scientists seeking
the truth, and humans seeking happiness, can
find an appropriate solution to these seemingly
insolvable controversies. The more horticultural
scientists and the ISHS stay engaged on these
issues, the more the real facts will be disclosed,
leading to wiser and better informed decisions.

Letter to the EditorCrisis in Horticultural Education

The crisis in horticultural education has many
facets including decreased student enrolment,
lowered academic level of students, and dimi-
nished research support. There are three points
that I wish to consider:

1. The horticultural industry is expanding as
indicated by the growing proportion of its
share in total agricultural output. Further-
more, plant science is enjoying a period of
rapid development with many new discove-
ries as evidenced by frequent appearance of
plant-related papers in journals such as
Science and Nature. In spite of this,
Horticulture Departments and the Societies
of Horticultural Science are suffering. I sug-
gest that horticulturists stop being defensive
in protecting the classical boundaries of hor-
ticulture, many of which are commodity
based or traditional. Instead horticultural
science must enthusiastically embrace the
emergent high technologies inherent in such
areas as biotechnology, information techno-
logy, and nanotechnology and use these new

fields of research to aggressively solve horti-
cultural problems. Horticulture must be in the
forefront of interdisciplinary approaches to
problem solving.

2. Horticulture is diverse, dealing with hundreds
of plant species, wide uses of its crops, extre-
me environments, and diverse cultures. It
finds itself in a shrinking world with new
technologies appearing at an increasing rate.
With increasing globalization and the impact
of the World Trade Organization, horticultu-
ral trade is rapidly expanding. In addition,
horticulture finds itself in a fluid academic
environment that is more dynamic than sta-
tic. In this environment we must aggressively
evaluate and improve the academic content
of horticulture.

3. At the same time that horticulture finds itself
caught in a vortex of change, the political
force of horticulture is meager and fragmen-
ted. Plant-loving people tend to be peaceful,
calm, and deliberate. However, to serve the

world better, horticulture needs to be more
outgoing and forceful, with a consistent and
systematic strategy. Instead of being a target
of academic reform, we should take the ini-
tiative and improve the academic contents of
horticultural curricula by directly incorpora-
ting emergent science and technologies. We
need to identify and develop new opportuni-
ties for young horticulturists in a systematic
way. ISHS needs to develop an AGENDA for
promoting the role and status of horticultural
science and help implement this agenda in
every country, especially the developing
countries where the infrastructure for horti-
culture is not well established.

Byung-Dong Kim, Center for Plant Molecular
Genetics and Breeding Research, Seoul National

University, Korea, email: kimbd@snu.ac.kr

Letter to the EditorCaravaggio’s Fruit

In the article ‘Caravaggio’s Fruit: A Mirror on
Baroque Horticulture’ (Chronica Horticulturae
44(4):9-15), Jules Janick suggests that the artist
may have had a hand in the picture Still Life
with Flowers and Fruits (Fig. 9), a painting in the
collection of Giuseppe Cesari who employed
the young Caravaggio in his studio. This was
based on similarity of fruits, baskets and vases

to other known pictures of the artist. As
Caravaggio is supposed to have drawn directly
from life, I was intrigued by the appearance of
fruit that matures in different seasons and
would have not occurred together, such as
pomegranate, medlar, and hazelnuts with cher-
ry and apricot. It appears that this painting is
not only stylistically different from the other

paintings, but very different in conception as
well.

Gennaro Fazio, Cornell University, Geneva,
New York, USA, email: gf35@cornell.edu
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A recent inquiry to the Secretariat from an
official of the European Commission led to some
interesting discussion and debate within the
Board. In fact, this discussion ended up involving
several Section and Commission Chairs and
proved to be both lively and informative.

While the EC official was specifically interested in
a concise modern definition of horticultural
product, probably within the context of trade
considerations, that inquiry led to a more
encompassing discussion about what crops and
activities are uniquely (or even mainly) consi-
dered within the realm of horticulture and horti-
cultural science. It turns out that there is more
diversity of opinion about what constitutes hor-
ticulture than about what constitutes a horticul-
tural product. We were certainly reminded that
not everyone sees us as we see ourselves, and
perhaps more to the point, even amongst col-
leagues comfortably residing in departments of
horticultural science there are disagreements
about “what is horticulture.”

The following definitions and supporting discus-
sion are felt to be worthy of wider distribution
and we would be interested in receiving your
comments. Simply email them to info@ishs.org
and they will reach the Chronica Editorial team.

HORTICULTURAL PRODUCTS

Horticultural products include all products, raw
or processed, that arise from the horticultural
industry. This broadly inclusive definition is
appropriate and even necessary in a time when
traceability from the producer to the ultimate
consumer is of growing interest to government
and industry. 

Products from horticultural industry that go to
market still respiring (fresh produce) are clearly
horticultural products. When juiced, sliced or
pureed, fermented, frozen, preserved, canned,
dried, irradiated, or used in an ornamental con-
struct (such as a flower arrangement) they
remain, in our view, a horticultural product.
However, when a horticultural product becomes
a major ingredient of another manufactured
item the categorization becomes more complex.
Thus, when apples are used to make apple pie or
yogurt is fortified with fruit, the product can be
considered both a horticultural product and a
bakery or dairy product.

HORTICULTURAL CROPS

But to use this definition of a horticultural pro-
duct, it is necessary to know what crops are
appropriately assigned to horticultural industry. It
is generally accepted by researchers and educa-
tors in horticultural science that horticultural
crops include:

Defining Horticulture, Horticultural
Products and Horticultural Science

� tree, bush and perennial vine fruits;
� perennial bush and tree nuts;
� vegetables (roots, tubers, shoots, stems,

leaves, fruits and flowers of edible and mainly
annual plants);

� aromatic and medicinal foliage, seeds and
roots (from annual or perennial plants);

� cut flowers, potted ornamental plants, and
bedding plants (involving both annual or
perennial plants); and 

� trees, shrubs, turf and ornamental grasses
propagated and produced in nurseries for use
in landscaping or for establishing fruit
orchards or other crop production units.

Sometimes the horticultural plant is used by an
animal to produce the crop. Honey is a good
example and is often considered to be a horticul-
tural product. Raw silk is produced by silkworms
feeding on mulberry trees (which also produce
an edible fruit) but silk is not a horticultural crop.
In Canada both honey and maple syrup are
classed as horticultural crops. Cultivated or
gathered mushrooms (edible fungi) are most
often classed as horticultural crops.

SOME HORTICULTURAL
INDUSTRY DESCRIPTORS

Like the other divisions of plant agriculture, hor-
ticulture is practised across cool temperate to
tropical latitudes and over a wide range of eleva-
tions and climatic conditions. However, it differs
from agronomy in a number of significant ways
- although it must be recognized that some
crops can be classed as both horticultural or
agronomic depending on use. For example,
there are soybean cultivars suitable for fresh con-
sumption and grown intensively in market gar-
dens, especially in Asian countries, but soybeans
are more commonly grown extensively as a field
crop for oil and protein production. Sweet corn
produced for fresh market, canning or freezing is
horticulture whereas maize grown for grain or
forage is agronomy.

Horticultural cropping systems are intensive in
terms of investment, labour requirements and
other inputs and are often (but not always) con-
fined to smaller parcels of high quality land.
Protected cultivation (e.g., glasshouses or plastic
tunnels) and irrigation are common. Accordingly,
the products of horticultural enterprise usually
have a much higher per unit value than crops
grown in less intensive systems. Still, some high
value horticultural products are gathered from
fields or forests. Wild blueberries and Brazil nuts
are two examples. 
Regardless of scale or intensity, horticulture is
not the production of pasture or forage for
feeding animals. Growing grains, pulses or

oilseeds for feed, food or industrial use is not
horticulture nor are systems growing plants for
fibre production (e.g., cotton, flax and hemp).
Forests or plantations growing trees for indus-
trial products (e.g., for fibre or building mate-
rials, latex production for rubber manufacture,
oil production for food or industry - like oil
palms) are not horticulture. The production
units for these kind of systems have English
names like pastures, range, forests or fields,
whereas horticultural production units are called
gardens, orchards, groves, vineyards, green-
houses, nurseries, and sometimes plantations.

HORTICULTURAL SCIENCE

Clearly, horticultural science addresses the
needs and issues of horticultural industry as
described above. However, it includes much
more. We often use terms like environmental
horticulture or urban horticulture to capture a
second realm that more specifically addresses
environmental enhancement issues. Within this
realm we more often train our graduates to per-
form a service than deliver a consumable pro-
duct, but it is not correct to assume that these
activities have less economic value. Environ-
mental or urban horticulture supports activities
like home gardening, landscaping (in this con-
text tending one(s lawn is considered a horticul-
tural activity), arboriculture, and interior deco-
rating with plants. These activities are often
used in a human health construct we know as
horticultural therapy. Urban parks, gardens
and street trees are considered essential for
creating a good living environment in communi-
ties around the world and aretended by the
Horticulture Department of many cities and
towns. Thus, horticulture has an important
“quality of life” component for which our citi-
zens spend great amounts of time and money.

Another realm of horticultural science with
great environmental and commercial impor-
tance involves the collection, preservation,
organization, characterization and improvement
of horticultural plant genetic resources. Thus,
plant exploration, botanical gardens and arbore-
ta, naming authorities, gene banks, genomics
and plant breeding are the domain of many
people employed in horticulture.

In summary, horticultural science exists to build
and maintain human knowledge, skills and
biological resources in support of horticulture
industry and environment enhancement.
Horticultural scientists explore and explain the
many contributions of plants to a healthy envi-
ronment for human life and well being.
Horticultural science must be deemed an essen-
tial life science.
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Africa is hungry and Americans would like to
help. But we’ve been helping the wrong way -
by providing emergency food aid rather than
enabling African farmers to produce more food.
Last year the United States generously gave
$500 million of emergency food aid to Ethiopia
to help people survive the drought year. And
how much did we provide to African farmers to
help them be more productive over the long
run? A small fraction of that amount - $4 mil-
lion.

As a result of the Green Revolution in the
1960’s, 70’s and 80’s, crop yields soared in
India, China and Latin America, enabling them
to break free of extreme hunger and recurrent
famine. Indeed, these agricultural changes allo-
wed countries like China and India to become
the emerging markets they are today.

Tropical Africa - which stretches from the sou-
thern edge of the Sahara to the Limpopo River
on the border of South Africa - is finally ready
for its own Green Revolution. Crop yields there
are miniscule, an average of 1,500 pounds of
cereals per acre compared with 2,300 pounds in
India and 4,900 pounds in China.

For better harvests, Africa’s farmers need four
things: nutrients for the soil, which can be pro-
vided by both mineral and organic fertilizers;
small-scale irrigation and technologies for col-
lecting rainwater; sturdier, higher-yield seeds;
and a corps of master farmers, trained in up-to-
date agricultural techniques, who could be pos-
ted in villages and would be able to provide
advice. By introducing these measures, Africans
could triple food production by 2015.

Unlike the Green Revolution of the 60’s, an
African Green Revolution doesn’t have to be
based on technologies and practices that hurt
the environment. Land can be reclaimed not
only through appropriate fertilization but
through more environmentally sensitive techni-
ques. For starters, there’s agro-forestry, which
involves planting trees that replenish the soil
with nutrients like nitrogen. Farmers could also
learn low-till or no-till farming techniques and
be encouraged to plant pest-tolerant crops,
which would cut down on insecticide and pes-
ticide use.

What’s more, small-scale irrigation projects like
ones under way in northern Ethiopia can bring
water to parched areas more effectively and
economically than the large, expensive dam
projects of old. Finally, after soil and water are
taken care of, biotechnology can help, by forti-
fying African food crops against droughts and
pests, and by increasing the nutritional content
of staple foods.

A rise in crop yields would do more than end
hunger. Raising the productivity of Africa’s villa-
ges would also raise the status of the women
on the continent. Women do much of the far-
ming in Africa today, growing 80 percent of the
food there - and they work mostly without
tools or modern technologies. If farming was
easier, women would be freer to find work off
the farm, more girls would be able to stay in
school and children would have better food to
eat. History has shown that women’s empower-
ment in turn leads to lower population growth
and to advances in children’s health and educa-
tion. In addition, using locally grown foods in
feeding programs for infants and children will
generate additional demand, helping African
agriculture to strengthen itself.

The Next Green Revolution 1

1 Published in the New York Times, October 6, 2004
(reproduction approved)

Pedro Sanchez

Pedro Sanchez, a 2004 MacArthur fellow, directs
the Tropical Agriculture Program of the Earth
Institute at Columbia University.

Pedro Sanchez

Given the possible rewards of African renewal,
the price tag is small. Key investments on the
order of $50 per person per year in tropical
African villages would put the continent on the
path to long-term sustainable development.
Additional annual aid from the developed
world might therefore be around $25 billion, a
small fraction of what we spend over the long
run on emergency food aid, disease epidemics
and fighting terrorism and violence in failed sta-
tes.

If we take these simple steps - and promote
good governance in African countries - the
continent has the potential to go from basket
case to trading partner. A sign I saw at a Florida
bait shop says it all: “Give people a fish and
they will eat for a day; teach people how to fish
and they will eat for their lifetime and ... they
will buy fishing equipment.”

ABOUT THE AUTHOR

www.actahort.org
33,000 articles on-line
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INTRODUCTION

Blueberries (Vaccinium sp.) have become a
major crop worldwide. Strong markets for pro-
cessed and fresh fruit have resulted in good
returns for growers and an increase in planted
area. New cultivars, better adapted to “non-
traditional” growing areas, have expanded pro-
duction worldwide. In many regions, harvest of
native blueberry species from the wild has also
increased. This review is based on a survey of
North American production I made in 2003 and
a similar survey carried out by M. Pilar Bañados,
Professor, Pontificia Universidad Católica de
Chile, Santiago, in South America. I appreciate
the contributions of the many research and
extension colleagues and industry members
who provided additional information.

Nomenclature

There are essentially three types of blueberry
grown in commercially cultivated, planted fields

Blueberry: An Expanding World
Berry Crop

Bernadine Strik

worldwide. The predominant type is the nor-
thern highbush blueberry (Vaccinium corym-
bosum L.). This species of blueberry is native to
northeastern North America and all cultivars
grown today, except ‘Rubel’ which is a selec-
tion from the wild, have been developed
through “traditional” breeding programs.
Southern highbush blueberry cultivars are com-
plex hybrids based largely on V. corymbosum,
but with V. darrowi (native to the southeastern
United States) introgressed for the low chilling
trait. Northern and southern highbush blueber-
ry plants typically grow to a height of about 2
m when mature. Finally, rabbiteye blueberry
cultivars are derived from V. ashei Reade, native
to the southeastern United States. Rabbiteye
blueberries may grow as tall as 3.6 m, depen-
ding on climate. In general, northern highbush
cultivars have a higher chilling requirement
(more than 800 hours at 0 to 7°C) and have a
greater winter cold hardiness than southern

highbush or rabbiteye cultivars (generally less
than 300 hours of chilling). Southern highbush
blueberries typically flower early in the season
and are thus susceptible to late winter frost
damage in cool climate areas. These characte-
ristics define where these types can be grown
commercially.

In many areas of the world wild species of
blueberries are harvested for personal or com-
mercial use. Data on total production are often
difficult or impossible to obtain. For example, V.
uliginosum is harvested in China, V. myrtillus in
Europe, and various species in the United
States. I will not include information on harvest
of any native Vaccinium species here, other
than the lowbush blueberry. Commercial low-
bush fields consist mainly of native clones of V.
angustifolium with some clones of V. myrtilloi-
des mixed in, depending on the region. The
lowbush blueberry is commercially harvested to
a very large extent in Canada and the United
States, accounting for a significant portion of
total North American production. Fruit is often
marketed as “wild blueberries.” There is very

HORTICULTURAL SCIENCE FOCUSHORTICULTURAL SCIENCE FOCUS

’Duke’ highbush blueberry.

’Powderblue’ rabbiteye blueberry.
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good information available on area harvested
and production of lowbush blueberry.

Historical Perspective

Blueberry cultivation originated in North
America when Native Americans burned wild
stands of native lowbush blueberry in Eastern
North America to increase production. The cul-
tivation of northern highbush and rabbiteye
blueberries started in the late 1800s and early
1900s. Elizabeth White, a private grower, and
F.V. Coville, US Department of Agriculture, are
credited with starting cultivation of the nor-
thern highbush blueberry in the early 1900s.
The initial increase in area planted to cultivated
blueberries in North America was slow. In
1930, ten years after the first cultivars were
introduced from Coville’s program, there were
less than 80 ha in production, but by 1965
there were 8,100 ha. The first southern high-
bush blueberries, ‘Sharpblue’ and ‘Flordablue’,
developed by R. Sharpe and W. Sherman at the
University of Florida, were released in 1975. In
1982, there were 14,810 ha of highbush types
in production and by 1992 area planted had
increased to 21,925 ha in North America. 

Cultivated blueberries were introduced to other
regions of the world from North America in the
1900s: 1923 to The Netherlands, 1924 to
Germany, 1949 to New Zealand, late 1940s to
Poland, 1951 to Japan, 1959 to the United
Kingdom, early 1980s to Chile, late 1980s to
early 1990s to southwestern Europe, and
1990s to China. In most of these countries or
regions, it took some time for blueberry pro-
duction to move from test plots to a commer-
cial level. For example, in South America,
although blueberries were introduced in the
early 1980s to evaluate their potential, it took
about 10 years for significant production; by
1993, there were 575 ha planted in Chile, but
less than 4 ha in Argentina. In Europe, blueber-
ries were introduced to The Netherlands in
1923 and to Germany shortly thereafter.
However, it took 40 years, until the late 1950’s,
for any other large plantings to be established.
When the First International Vaccinium
Symposium was held in Venlo, The Netherlands
in 1968, almost every country in Europe repor-
ted on experimental or commercial plantings of
blueberry. In New Zealand, there were about 20
ha in 1979, but by 1984 over 400 ha had been
planted. In some countries, including China,
Mexico, Brazil, Uruguay, and Thailand commer-
cial production is at the initial experimental or
early commercial production stage.

HIGHBUSH

Production Statistics

North America. North America accounted for
about 75% of the planted area and 82% of
total highbush blueberry production in the
world in 2003 (Table 1). The United States had
83% of the total area planted to highbush
blueberries (northern and southern highbush

Production region Area planted Production (t)
(ha)

Fresh Processed Total

North America 27,105 61,135 42,360 103,495

Europe 3,490 10,370 950 11,320

South America 3,825 10,320 400 10,720

Oceania 1 910 1,950 950 2,900

Asia 550 415 600 1,015

South Africa 350 200 100 300

World total 36,230 84,390 45,360 129,750

Table 1. Estimated world highbush blueberry production, 2003.

1 Australia and New Zealand

Table 2. The area planted to highbush blueberries (northern and southern high-
bush and rabbiteyes) in North America from 1982 through 2003 and projections for
the next 5 and 10 years.

Country and region

Area (ha) (% change) (% change)

1982 1992 2003 2008 2013 1992-03 2003-13

United States of America
Northeastern 1 3987 4700 4275 4334 4399 -9 3
Southern 2 3400 4976 6653 7973 10077 34 51
Mid-western 3 5328 7558 8013 8094 8163 6 2
Southwestern 4 494 1290 655 752 805 -49 23
Western 5 570 1220 3025 4745 6283 148 108
Total USA 13780 19745 22622 25899 29727 15 31

Canada NA 2176 4456 5443 5613 105 26

Mexico NA 10 28 202 809 180 2757

Total North America NA 21932 27105 31545 36150 24 33

1 Connecticut, Delaware, Massachusetts, Maryland, Maine, New Hampshire, New Jersey, New York,
Pennsylvania, Virginia, Vermont, West Virginia

2 Alabama, Florida, Georgia, Mississippi, North Carolina, South Carolina, Tennessee
3 Iowa, Illinois, Indiana, Kansas, Kentucky, Michigan, Minnesota, Missouri, Ohio, Wisconsin
4 Arkansas, Louisiana, Oklahoma, Texas
5 California, Idaho, Oregon, Washington

Lowbush blueberry field in Nova Scotia, Canada.
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and rabbiteye) in North America with 22,622 ha
planted in 2003 (Table 2). The mid-western
region of the United States accounted for about
one-third of the area of highbush blueberries
planted. The proportion of area planted in the
western region of the United States has increa-
sed in the last 10 years as plantings in the west
have been steady whereas the area planted in
the northeastern and mid-western regions has
changed little or has decreased. Specific states
in the United States that had considerable
growth in highbush blueberries planted from
1992 to 2003 were California, Mississippi,
North Carolina, Oregon, and Washington. 

In Canada, there were 4,455 ha of highbush
blueberries in 2003, more than double the area
planted in 1992. Most of Canada’s production
is located in British Columbia. There was no
recorded blueberry production in Mexico in
1992, but there were likely some small trial
plantings. Commercial blueberry plantings in
Mexico were estimated at 28 ha in 2003.

Farm size in 2003 averaged 2 to 10 ha, with
individual farm size ranging from 0.4 to 365 ha
depending on production region. There were an
estimated 195 ha of highbush blueberries pro-
duced organically in the United States and 25
ha in Canada in 2003. The amount or propor-
tion of organic plantings is expected to
increase in the near future.

Typical yields for well-managed, mature high-
bush blueberry fields were 7 to 9 tonnes (t)/ha
for the northeastern, southern, and southwes-
tern regions, 9 to 10 t/ha for the mid-western
region, and 20 t/ha for the western region
(excluding Idaho where blueberries are less well
adapted and California where there were few
mature fields in 2003). Of course, yield amongst
fields within a region is extremely variable due
to effects of microclimate, cultivar, and
management practices. In Canada, typical yields
for highbush blueberry ranged from 11 t/ha in
Ontario and Quebec to 18 to 20 t/ha in British
Columbia. Plantings are too immature to esti-
mate potential yield in Mexico. Total highbush
blueberry production in North America in 2003
was 104,690 t with approximately 60% sold for
fresh market.

Rest of the World. South America accounted for
about 11% of the world area in 2003 (Table 1).
Fruit are harvested, by hand, from the end of
September through April depending on country
and region. Most fruit are exported to markets
in the northern hemisphere. Blueberry produc-
tion in South America started in Chile, which
still accounts for 65% of the area planted and
90% of the total production in South America.
Chile had approximately 2,500 ha of blueber-
ries in 2003. Typical yields in Chile are 10 to 12
t/ha. In the 2003/04 fruiting season, Chile
exported 9,666 t of fruit, 97% fresh and 3%
frozen. The United States was the main destina-
tion (86%) and Europe the next (10%).
Blueberry production in Argentina started
about 1991 near Buenos Aires, however, most
plantings have been established since 2000. In
2003, there were an estimated 1,200 ha plan-
ted with a production of 900 t (2003/04). In
2003/04, 64% of production was exported to
North America and 35% to Europe. Fruit need
to be fumigated prior to shipping to eradicate
fruit fly, which limits shelf-life. Although blue-
berries were introduced to Uruguay in the mid
1980s, increase in area has been slow with an
estimated 100 ha planted in 2003. Brazil had
about 25 ha in 2003.

About 10% of the world blueberry area was in
Europe in 2003. There were an estimated 1,100
ha in Poland, 1,350 ha in Germany, 410 ha in
France, 300 ha in The Netherlands, 250 ha in
Spain and Portugal, 65 ha in Italy and 15 ha in
the United Kingdom. Total production was
10,975 t in 2003 with 95% marketed fresh
within Europe.

Australia and New Zealand accounted for about
2% of the world blueberry area in 2003 with
910 ha - a little over half of this was in
Australia.

There is tremendous interest in blueberries in
Asia. Plantings are expected to increase steadily
in this region. In 2003, Japan had about 350 ha
and China 200 ha of commercial highbush
plantings. However, in China commercial plan-
tings of blueberries may increase to 700 ha by
2006.

Production Systems and Problems

Cultivars. Northern highbush blueberries are
the main type of blueberry planted in the
northern regions of North America. The most
common cultivars in established plantings are
‘Bluecrop’, ‘Jersey’, ‘Blueray’, ‘Rubel’, ‘Elliott’,
‘Duke’, ‘Bluejay’, ‘Earliblue’, and ‘Berkeley’. In
newly established plantings, ‘Bluecrop’, ‘Elliott’,
‘Duke’, ‘Nelson’ (only in the East), ‘Brigitta’,
‘Bluejay’, ‘Reka’, ‘Rubel’, ‘Legacy’ and ‘Ozark-
blue’ (only in Oregon) are common. New culti-
vars that are attracting a lot of interest for plan-
ting are ‘Draper’, ‘Aurora’, and ‘Liberty’, from
Michigan State University. In Canada, the nor-
thern highbush cultivars being planted are very
similar to those being grown in the United
States.

Southern highbush blueberries accounted for
23% of the planted area in the southeastern
region and almost all of the planted area in
California in the United States. In the south-
eastern region the cultivars, ‘O’Neal’,
‘Bluecrisp’, ‘Reveille’, ‘Southern Belle’, ‘Star’,
‘Bladen’, ‘Emerald’, ‘Jewel’, ‘Sharpblue’,
‘Misty’, ‘Millenia’, ‘Windsor’, ‘Sebring’,
‘Legacy’, ‘Sampson’, and ‘Jubilee’ are planted.
Promising new cultivars include ‘Craven’,
‘Lenoir’, ‘Pamlico’, and ‘Arlen’. In California,
there were not many mature plantings in 2003,
but the most common southern highbush plan-
ted were ‘Misty’, ‘O’Neal’, and ‘Star’. The
newer cultivars from Florida, ‘Jewel’ and
‘Emerald’, also show promise in this state.

In 2003, rabbiteye blueberries accounted for
over half of the planted area in the south-
eastern region. The cultivars ‘Climax’, ‘Tifblue’,
‘Brightwell’, ‘Premier’, ‘Powderblue’, and
‘Columbus’ are in established plantings and
‘Ochlockonee’, ‘Alapaha’, and ‘Onslow’ show
promise in this region. In Oregon, rabbiteyes
are planted on 1% of the area for late-season
fresh fruit with mainly the cultivars
‘Powderblue’, ‘Centurion’, ‘Rahi’, and ‘Maru’
being grown. There are no southern highbush
or rabbiteye blueberries planted in Canada due
to the cold winter temperatures or risk of spring
frost damage. Southern highbush blueberries

Four-year-old ‘Duke’ planting, Oregon.

Machine harvest (Littau Harvesters Inc.,
Stayton, Oregon) of a mature, trellised
‘Berkeley’ field in Oregon.

Moveable tunnel to alter harvest season
of highbush blueberries, a test planting in
Horst, The Netherlands, 1990.
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and a small area of rabbiteyes were being
grown in Mexico in 2003.

Most of the cultivars presently grown world-
wide were developed in the United States,
except in New Zealand where a significant per-
centage was developed locally. In Chile, 55% of
the cultivars are northern highbush, 35% sou-
thern highbush and the rest rabbiteye. Most of
the cultivars planted in Argentina are southern
highbush. In 2003, all of these came from bree-
ding programs in the United States. In northern
Europe, northern highbush are predominant
and in southern Europe southern highbush are
mainly grown.

Production Systems. Blueberry production in
many areas has undergone changes in the last
ten years. In the United States, better southern
highbush and rabbiteye cultivars have led to an
improvement in targeting certain market win-
dows, yield, quality, and hand picking efficien-
cy in the southeastern region. In many states
in the southeastern region, changes such as
higher density plantings, particularly in pine
bark beds in southern highbush in Florida and
Georgia, machine pruning post-harvest in
southern highbush, annual pruning of rabbit-
eyes, use of growth regulators to improve fruit
set and for frost “rescue”, and better post har-
vest fruit handling to improve fruit quality have
occurred. 

In the northeastern and mid-western regions of
the United States, there has been a shift in cul-
tivars with more ‘Elliott’ and ‘Duke’ planted, a
greater use of tissue analyses and split applica-
tions of nitrogen to improve fertility manage-
ment, and an increased use of electronic color
sorters and controlled atmosphere storage.

In Oregon and Washington State, higher densi-
ty plantings (an in-row spacing of less than 1
m), trellising to improve machine harvest effi-
ciency, and raised beds are more common. In
this region, there is a greater focus on maintai-
ning soil pH within the desired range (4.2 to
5.5) and split applications of nitrogen fertilizer
are now used. In California, where production
is very new, management of pH and bicarbona-
tes has been critical with acidification of soil

and irrigation water using acid injection sys-
tems.

In Canada, new plantings in British Columbia
are generally established at an in-row spacing
of 1 m or less. Earlier fruiting cultivars and a
greater focus on soil pH measurements and fer-
tility management are also considered major
changes in the last ten years.

In the United States, there is considerable blue-
berry planted area that is not irrigated: 56% in
Indiana, 50% in New Jersey, 45% in North
Carolina, 30% in Michigan, 20% of the rabbit-
eye area in Georgia, and some of the mature
northern highbush blueberry fields in
northwestern Washington, USA and in British
Columbia, Canada. In new plantings some
areas are seeing more drip irrigation installed
than overhead (Arkansas, California, Indiana,
Minnesota, Mississippi, New York, and
Washington, USA; all areas in Canada; Mexico).
In contrast, overhead sprinkler irrigation is
much more common in new plantings in
Florida, Michigan, New Jersey, North Carolina,
and Oregon.

In North America, most highbush blueberry
fruit destined for the processed market was
harvested by machine in 2003, with the excep-
tion of Washington, USA and British Columbia,
Canada where 50% and 25% of processed
fruit was machine harvested, respectively. A
large change in the last 10 years has been the
use of machine harvest for fresh marketed fruit,
ranging from 5% to 10% in British Columbia,
Canada and New Jersey, USA, respectively, to as
high as 60% for fresh market rabbiteyes in
Georgia, USA. Most production areas expected
an increase in the use of machine harvesters
due to the high cost and poor availability of
labor. However, in Florida and California all of
the production is hand picked for fresh market
with no anticipated changes in the near future.

In other areas of the world production systems
are similar to those in North America. However
in Europe and South America, most fruit are
hand picked for fresh market. Production on
non-traditional substrates and off-season pro-
duction in tunnels is quite common in parts of
Europe.

Production Problems. Cultural problems that
may be associated with production of highbush
blueberries in North America include: spring
frost injury, particularly in the southeast, winter
cold damage in the northeast, soil problems
such as drainage or undesirable pH, pollination
issues, excessive rain at harvest, difficulty mana-
ging irrigation, short plant life, particularly in
Florida, poor planting establishment in Mexico,
aging fields of low yielding ‘Jersey’ in Michigan,
and erratic yields due to wet springs during
bloom, particularly in Washington, USA.

Disease problems are prevalent in all production
areas in North America, specifically: blueberry
scorch or shock viruses, stunt phytoplasma,
mummy berry (Monilinia vaccinii-corymbosi),

anthracnose (Colletotrichum gloeosporioides)
and alternaria (Alternaria tenuissima) fruit rots,
phytophthora root rot (Phytophthora cinnamo-
mi) in southern highbush or northern highbush,
botryosphaeria stem blight (Botryosphaeria
dothidea) and cane canker (B. corticis) particu-
larly in the southeast, bacterial canker
(Pseudomonas syringae) particularly in the
northwest, various leaf diseases and rusts
(Pucciniastrum vaccinii) particularly in Florida
and Mexico, and phomopsis (Phomopsis vacci-
nii) and fusicoccum cankers (Fusicoccum putre-
faciens) in the northeast.

The importance of insect pests in highbush
blueberry production varies tremendously by
region. Insect pests are relatively few or minor
in Arkansas, Oregon, Washington (USA) and
British Columbia, Canada (other than aphids as
a vector of blueberry scorch virus). Thrips
(Franklinia sp.) and blueberry gall midge
(Dasineura oxycoccana) may be a problem in
the southeastern United States. Blueberry
maggot (Rhagoletis mendax), cranberry fruit-
worm (Acrobasis vaccinii), sometimes cherry
fruitworm (Grapholita packardi), and japanese
beetle (Popillia japonica) can be significant pest
problems in Michigan, New Jersey, Indiana, and
Pennsylvania. Cranberry fruit worm may also be
an important insect problem in Ontario and
Quebec, Canada. Weeds, birds, deer, and voles
(Microtus sp.) or other rodent pests may dama-
ge blueberry plants or fruit in some regions.

LOWBUSH

In 2003, the total area of lowbush blueberries
managed in North America was 69,948 ha, a
33% increase in the last ten years. Since low-
bush blueberries are native, this increase in area
reflects a larger portion of the native stands
being managed for harvest due to positive
blueberry markets. There were 26,484 ha of
lowbush in the United States, mainly in Maine,
and 43,465 ha in Canada, mainly in Quebec,
Nova Scotia, and New Brunswick. Only half of
the total area of lowbush blueberries is harves-
ted annually because of alternate year pruning

Five-year-old ‘Duke’ field near Los
Angeles, Chile, 2000.

Shade cloth to delay harvest by up to
two weeks of ‘Elliott’ near Osorno, Chile.



CHRONICA HORTICULTURAE •VOL 45 • NUMBER 1 •2005    • 11

Midwest

West

Southwest

South

Northeast

Highbush Processed
Highbush Fresh
Lowbush Processed
Lowbush Fresh

Pr
o
d

u
ct

io
n

 (
to

n
n

es
)

practices. Average yields were 3 t/ha but in a
well-managed field yields of 11 t/ha can be
achieved. There were an estimated 120 to 200
ha of lowbush blueberries produced organical-
ly in 2003; this area is expected to increase in
the near future. Total lowbush blueberry pro-
duction in North America in 2003 was 91,400 t
with approximately 99% sold for processing.

Production Systems. The cultural management
of lowbush blueberries has changed signifi-
cantly in the last ten years including increased
use of fertilization, irrigation, bee hives for pol-
lination, herbicides for weed management, and
management of soil pH, all of which have led to
increased yield. Machine harvest of lowbush
blueberries has increased in all production areas
to 40% in Maine, USA, and 80% in Nova
Scotia, and 25% in New Brunswick, Canada. In
Quebec, Canada, 75% of the area is harvested
using mainly walk-behind machines. Use of
machine harvesters is expected to increase in
lowbush blueberry production also.

Production Problems. Cultural problems in this
crop are predominantly spring frost or winter
cold damage, dry weather or heat during the
season, especially in un-irrigated fields, and
variability in yield and quality of clones within
and among fields and years.

Botrytis (Botrytis cinerea) and mummy berry are
the major disease problems in lowbush blue-
berry fields whereas blueberry maggot is the
most important insect problem.

FUTURE PROSPECTS

Highbush

Many areas producing highbush blueberries
have some limitations to expansion of the area
planted, particularly in North America and
Europe. These limitations include: cold winter
climate and insufficient cold hardiness of pre-
sent cultivars, lack of suitable soils, insufficient
planting stock, pressures for urbanization, and
cost of establishment.

Many still project significant growth in planted
area of highbush blueberries in the next 5 to 10
years. For example, highbush blueberry area is
expected to increase by 14% and 31% in the
next 5 to 10 years, mainly in the western and
southern regions. Of particular note is the huge
projected increase in plantings in California to
3,238 ha in 2013. Planted area in Mississippi is
expected to double in the next 10 years to
1,416 ha. In contrast, there is relatively little
projected growth in Michigan and New Jersey,
which presently account for 46% of the total
area in the United States. In Canada, planted
area of highbush blueberries is expected to
increase by 22% in 5 years and 26% in 10 years

to 5,613 ha. If projections are correct, planted
area in Mexico will increase to 810 ha by 2013.

In Chile, about 300 ha are projected to be plan-
ted per year for the next few years. Production
in Argentina is expected to increase to 3,700 t
for the 2007/08 production season from higher
production as existing plantings age and new
plantings. Area in Argentina is expected to
double in the next five years. Total blueberry
area in South America is predicted to be 6,000
ha in 2008. This increase is due to high prices
for fresh fruit in the off-season markets in the
northern hemisphere and to increased demand
for fruit worldwide.

Mixed berry pack for export from Chile to
the USA, Hortifrut Inc., Chile. The blueber-
ry cultivar is ‘O’Neal’, a southern highbush
type.

Total highbush (northern, southern, and rabbiteye) planted area by region in the United
States from 1982 through 2003 and projected for 2008 and 2013.

The production of highbush (northern, southern, and rabbiteye) and lowbush blueberries for
the processed and fresh markets in North America from 1993 through 2003. Source: North
American Blueberry Council.
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Growth in Europe is projected to be quite high
in the next five years with an expectation of
40% increase in planted area. In Australia and
New Zealand, growth may be about 10% in the
next five years. Growth in Asia is very difficult to
predict as there are great expectations for
growth in China, but it is unknown just how
much growth will be possible in this area.

Lowbush

The managed area of lowbush blueberries is
expected to increase by 10% over the next 10
years in North America. The major limitation for
expansion of this industry is finding native
stands that can be brought into production
economically.

CONCLUSION

A strong demand for blueberries, one that has
exceeded supply in the last ten years has led to
larger than predicted growth in planted area of
highbush blueberries worldwide. Managed
area of lowbush blueberries in North America
has also increased. In 2003, lowbush processed
fruit accounted for 68% of the total processed
fruit produced in North America. Lowbush are
expected to continue to account for a signifi-
cant share of the processed blueberry market in
North America.
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In 2003, there were about 36,080 ha of high-
bush blueberries in the world. This area is
expected to increase by about 25% to 44,455
ha by 2008. Markets will need to continue to
be strong in order to support the expected
increased production. Blueberries are now
firmly established as one of the top berry crops
of the world along with strawberries, raspber-
ries, currants, and blackberries.

Health claims have long been associated with
horticultural foods. Consider the oldest and
most popular claim: An apple a day keeps the
doctor away! The presence of antioxidant pro-
perties from polyphenols seems to protect mice
at least from developing pre-cancerous lesions
based on studies presented at the American
Association for Cancer Research. Vitamins, dis-
covered in the early part of this century have
long been a selling point for citrus and kiwifruit
as a source of Vitamin C and carrots for Vitamin
A. Mineral content (high potassium) has been
used to promote banana. The presence of a
special type of glucosinolate has made broccoli
a health food. Cranberry juice has been promo-
ted for urinary tract infections. The approach
has led to the coining of new terms: nutriceu-
ticals and functional foods for those foods that
provide healthful substances in addition to
calories and minerals (Goldman, 2003).
However, as each commodity group sells the
health attribute of their product there is a pos-

Chocolate as a Health Food?
Jules Janick

Figure 1. The cacao tree (Theobroma
cacao) bears pods on the main stem.

Figure 2. Cacao pod on top of the fer-
mented seed. The white pulp is also deli-
cious.

sibility that they will cancel each other out. If
every food has a health attribute it will be hard
to differentiate competing claims.

The latest entry into health claims is chocolate
(Fig. 1 and 2). Promoted as a delicious food
despite high fat and high sugars, chocolate is,
in fact, so scrumptious that chocolate lovers

consider it one of the necessary guilty pleasures
of life and many claim to be addicted. However,
the guilt may be assuaged as a result of a new
campaign promoted by the Mars Corporation -
known for M&Ms, chocolate encapsulated in a
candy coating that melts in your mouth and not
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in your hand, as well as Snickers, the worlds no.
1 chocolate bar (Gertner, 2004). The healthy
substance in chocolate is related to flavanols,
compounds rich in chocolate seeds that are
reported to lower blood pressure and increase
blood flow by stimulating the production of
nitric oxide and relaxing the lining of blood ves-
sels. It implies that chocolate might be included
as a functional food. However, the fermenta-
tion step in cacao processing removes the
flavanols. It is the fermentation process where-
by bitter seeds of Theobroma cacao are conver-
ted to flavor-filled “chocolate beans”. After the
fermentation step the seeds or “nibs” become
transformed to cocoa solids, cocoa butter,
which is then, with the addition of sugar and
sometimes milk, recombined to make the delec-
table chocolate. However, Mars chemists have
been pursuing a high flavanol cocoa for human
consumption. The first product was CocoaVia, a
line of high flavanol products that is being sold

on the web with the slogan “Be good to your
heart everyday.” The story is unfolding but it is
clear that Mars, one of the richest private com-
panies in the world, has the resources and the
will to continue their effort. 

Many of us long for a reason to keep up our
chocolate addiction. The property of flavanols
to enhance chemical relaxing of blood vessel

linings, which allows the vessels to dilate,
thereby increasing cerebral blood flow, redu-
cing blood pressure and mortality, as well as
alleviating erectile dysfunction is suggestive of
another vasodilator, sildenafil citrate sold under
the name Viagra. Could it be that lovers of cho-
colate one day will be indeed feasting on the
food for lovers?

French researchers Isabelle Chuine, Pascal
Yiou, Nicolas Viovy, Bernard Seguin, Valérie
Daux, and Emmanuel Le Roy Ladurie have used
records of the grape harvest to determine
annual spring-summer temperatures in eastern
France over the past six centuries. They demon-
strate several warmer periods over the centu-
ries, and a cool trend of nearly 300 years that
ended when temperatures rose in the 1970s.

The study, reported in Nature 432(7015):289-
290, is one of many that use proxies such as
tree rings and ice cores to study past climate
change. French grape harvests appear to be an
excellent proxy because harvest dates were set
by official decree and archived records went
back centuries. ‘Pinot Noir’, the major cultivar

Grape Harvest Records: Longterm
Indicators of Temperatures

grown in Burgundy, was particularly useful
since it was used constantly in Burgundy since
the Middle Ages and always has had the same
vine type, not necessarily true for other
regions.

The investigators studied the biology of ripe-
ning in ‘Pinot Noir’, the major wine grape culti-
var grown in Burgundy and were able to com-
pute exactly the state of ripeness of the vine
from temperature. Then, using information
from church and municipal archives, they com-
piled a record of harvest dates since 1370. From
that date they could estimate the date of
veraison, when the grapes begin to ripen, tur-
ning from green to black. This is about 23 days
before the decreed harvest date. From the

model of grape growth the temperature of the
warm season was estimated.

The researchers found a few periods of high
temperatures. The 1380s were warm, about
1.7° C above the norm, as were the 1420s, the
1520s, and the half-century from the 1630s to
the 1680s. But after that, temperatures turned
cool, with a few brief exceptions, until the past
30 years, when things really began to warm up.
The temperature increase in the late 20th cen-
tury was exceptional. While this is only a local
trend for eastern France, it is comparable to fin-
dings from global studies. Furthermore, the
trend is quite stable and unprecedented.

Funds for Tomato Genome Project
British researchers have received over 1 mil-
lion euros to participate in a global project to
sequence the genes of tomato. Led by resear-
chers from Imperial College London, University
of Warwick and the Scottish Crop Research
Institute, the UK team is part of an internatio-
nal effort to develop a reference genome
sequence for the nightshade family, Sola-
naceae, which includes the important vegeta-
bles eggplant (aubergine), chili peppers, and
potato. The 12 chromosomes present in toma-
to have been allocated to 10 international
teams for sequencing, as part of the over-

arching International Solanaceae Genome
Project. The British Team led by Imperial and
Warwick will examine the gene rich regions of
tomato chromosome 4.

Tomato fruits are known to contain the health-
boosting antioxidant lycopene, a carotenoid
that has attracted significant attention in recent
years as it has been linked in some research to
reduced risk for cancers, especially prostate
cancer. New findings also suggest that it could
have a protective effect on heart disease, the
cause of more deaths among women than any
other disease. The lycopene market is expan-

ding significantly, with growth rates forecast at
over 100%.

Earlier this year scientists at the John Innes
Centre (JIC) in the UK and Institute of Food
Research (IFR) in Norwich, UK identified the
gene - HQT - as the producer of the power-
house antioxidant chlorogenic acid (CGA) that
protects the tomato against stress and disease.
They found that by increasing the activity of
HQT, CGA levels in the tomato fruits were
increased helping to protect them against
attack from bacterial disease.



ISHS • 14

Chili pepper cloth has proved an effective
and cost-efficient measure to deter elephants in
the Kakum National Park in central Ghana from
raiding crops in surrounding farms. The Kakum
National Park is home to isolated populations of
several globally endangered species, including
the forest elephant. Some 250 to 300 ele-
phants live in the park, which has significant
potential for eco-tourism development. Around
the park, within a 5 km radius, about 40 com-
munities with 600 households live by farming.

Bananas, Salad, and Root Vegetables
May Reduce Cancer Risks for Women

Because the farms are on land that once used
to be part of the elephants’ natural habitat,
crops planted on the edges of the park attract
elephants that stray outside the park bounda-
ries. A technique as simple as hanging chili pep-
per cloth around the farms has been tested and
proven successful according to Peter Lowe, FAO
forest conservation officer. The cloths are
impregnated either by smearing them with
grease that has been mixed with chili pepper
powder or soaking them in oil mixed with chili

powder and then hung on a wire around the
farms. Because elephants have a highly deve-
loped sense of smell and dislike the chili, simply
hanging the cloths around the farms has pro-
ved effective in deterring them from entering
the farms. Invented in Zimbabwe, the techni-
que is cheaper than installing and maintaining
electric fences and easier and quicker than tra-
ditional methods such as burning fires and
sounding drums.

Researchers at the Karolinska Institute in
Sweden analysed dietary information from
61,000 women aged 40-76 and followed the
group for 13 years. They found that those who
consumed five or more servings of fruit and
vegetables daily reduced their relative risk of
developing renal cell carcinoma - the most com-
mon form of kidney cancer - although these
results were not statistically significant.
However certain fruits and vegetables - namely
bananas, root vegetables, white cabbage and
salad vegetables - appeared to offer strong pro-
tection, report the authors in the 20 January
issue of the International Journal of Cancer
(113(3):451-455). Eating salads more than once
a day decreased the risk by 40% in comparison

to no consumption, while women who ate
bananas four to six times a week had about
half the risk of kidney cancer as those who did
not eat the fruit. Bananas are rich in potassium,
the anti-carcinogenic potential of which has
been speculated upon by epidemiologists.
Regular consumption of root vegetables like
carrots was linked to a 50-65% decrease in
risk. The number of people being diagnosed
with kidney cancer has increased sharply over
the past 20 years. Almost 6,000 people in the
UK are told they have the disease each year.
However, rates are much higher in western
countries than they are in developing countries
leading scientists to suspect that lifestyle fac-
tors, such as smoking and obesity, play an

important role. There is some previous evidence
to show that regularly eating fruit and vegeta-
bles may protect against kidney cancer but the
data have not been consistent. The new study
is the largest to show an association between
kidney cancer and fruit and vegetable intake,
according to lead author Dr. Bahram
Rashidkhani. The study follows a major review
of evidence to date on fruit and vegetable con-
sumption and breast cancer risk, finding that it
was insufficient to support any protective
effect.

Chili Pepper Effective to Deter
Marauding Elephants from Raiding Crops
in Ghana

Did you renew your ISHS membership?
Logon to www.ishs.org/members

and renew online!
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Horticulture in Afghanistan

THE WORLD OF HORTICULTURETHE WORLD OF HORTICULTURE

Agriculture is the mainstay of Afghanistan’s
economy (Fig. 1). Twenty-three million people
are directly dependent on the land and what it
can produce and support. All agricultural sec-
tors have been badly affected not only by the
war and civil strife but also by four years of
drought, which has contributed dramatically to
the decline of the horticultural sector including
destruction of orchards and nurseries as well as
most irrigation systems and infrastructures.

During the last four years low snowfall in the
mountains across Afghanistan has dangerously
reduced water tables; watersheds have not
been replenished and many rivers and conse-
quently irrigation canals will be without water
during the summer. It will take several years of

Giuliano Finetto

above average precipitation to recharge
groundwater. Furthermore, the uncontrolled
drilling of deep wells, to protect agricultural
and horticultural investment, is exacerbating
the pressure on fragile water tables, which are
falling faster than the possible rate of recharge.
Thus many previous highly productive fruit pro-
ducing districts have been badly affected. Since
1999, drought, especially in the Northern pro-
vinces has forced still more people to leave their
villages in search of aid. There was good late
rainfall in 2002 and during all 2003, but not
enough to recharge the ground water used.

About 12% of Afghanistan’s land area
(652,000 km2) is cultivated. Half of the cultiva-
ble land is irrigated and the other half semi-arid

or rain-fed. But, given the destruction and dete-
rioration of irrigation infrastructure, the area
under effective irrigation has decreased sub-
stantially in the last four years. Wheat is the
main food crop, accounting for about three-
quarters of food grain production. Other
important food crops include rice, maize, bar-
ley, and potato.

FRUIT

Nurseries

Fruit and nut production are culturally and eco-
nomically of great historical importance in
Afghanistan, commemorated in literature and
poetry. Wherever there is sufficient water, rural

Figure 1. Afghan administrative provinces and districts, 2003.
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Afghan communities establish gardens,
orchards and vineyards, and produce a wide
selection of grapes, fruits and nuts depending
on the location and climate. Fruit and nuts are
produced, both for domestic consumption and
as cash crops. Afghan dried fruits and nuts
(mainly raisins, apricots and almonds) accoun-
ted for 60% of the world market in 1982 and
accounted for about 37 to 40% of the coun-
try’s foreign exchange earnings in the late
1970s. As the result of the ten years of Soviet
war this had declined to an estimated 16% by
1990.

In the years following the withdrawal of the
Soviet forces in February 1989, and particularly
after 1992, taking advantage of comparative
rural peace, Afghan farmers returned to plan-
ting and re-planting orchards and vineyards in a
serious fashion. Some of these fruit tree
orchards have been established with highly
marketable commercial cultivars, and laid out
introducing modern rootstocks under
UN/PEACE Initiative Programme implemented
by FAO. In the meanwhile a strong market in
fresh and dry fruit was developing with
neighbouring Pakistan and the Arab Gulf
States. Improved but simple village level techni-
ques for drying apricots, introduced to the pro-
vinces of southwest Afghanistan were widely
adopted and the produce attracting internatio-
nal buyers. Vineyards and local drying facilities
(kishmish khaneh) destroyed or damaged
during the Soviet war in such places as
Kandahar had been replanted and rebuilt.
Indeed in some provinces and districts such as
Wardak, Ghazni, and Logar, the face of traditio-
nal horticulture and agriculture has been sub-
stantially changed as the result of new orchards
of apples, apricots, almonds, and plums esta-
blished during the last ten years on land that
had previously only grown wheat and low-
value field crops.

Up to 2000, FAO assisted the establishment of
11 “nucleus” nurseries on Government land
conducted mainly by NGOs and several private
commercial nurseries with selected progressive
farmers. Nucleus nurseries included introduced
fruit cultivar collections, indigenous fruit culti-
var collections for national genetic resources
conservation, and rootstock and scion wood
production plots for supply of quality mother
plant material to newly established private nur-
series. The nucleus nurseries were also used as
training centres for private nurserymen training.
In the end of 2002, due to four years of
drought, the nucleus nurseries deteriorated and
only 4 were active and safe to reach. Some of
them have been recently re-assessed on a case
by case basis in order to rehabilitate their activi-
ties in support of satellite private nurseries,
giving priorities to ones managed by the
Ministry of Agriculture and Husbandry (MAAH).
Rehabilitation involved: restocking with new
rootstock and new selected mother trees; dril-
ling wells or repairing irrigation systems; equip-
ping with tools and implements; revision of

essential refresher training for nurserymen; and
repair and maintenance of essential buildings
and facilities.

Between 1989 and 2000, FAO supported more
than 200 private commercial nurseries (average
area 0.4-0.6 hectares). However, recent pro-
gress has been overturned in recent years by a
combination of four consecutive years of
drought and continuing strife. An FAO horticul-
ture survey in 2003 assessed that 40% of nur-
series were inactive. Due to a significant decrea-
se of the demand for fruit tree planting stock, a
number of private nurseries had to suspend or
scale down their activities. In 2003, support for
the recovery of private nurseries was carried out
through the distribution of clonal rootstocks,
seeds for rootstocks plants and other supplies
(e.g. tools and fertilisers), and technical
assistance. The concept was that after an initial
two years of support private nurseries should
be self supporting.

Some of these nurseries specialise in particular
fruits, nuts or trees for specialist purposes, such
as pistachio, walnut or silk worm mulberries,
but most are producing a general mixture of
fruit and timber/amenity trees (such as poplars,
eucalyptus, Ailanthus). In certain climatic zones
such as found in Nangarhar, nurseries may spe-
cialise in Mediterranean subtropical fruits such
as olive, citrus, guava, loquat, and persimmon.

At the present time, six cultivated species
(grape, almond, apricot, apple, peach, and
pomegranate) are cultivated on about 80,000
ha. Other fruit crops (mulberry, pistachio, wal-

nut, fig, quince, olive, and jujube) are grown on
marginal land plantations, often scattered and
at random planting distance (e.g. along irriga-
tion canals, on community land) without any
kind of managerial care and mostly for domes-
tic consumption purposes but with an equiva-
lent total area of 22,000 ha. In some areas, they
are organised in industrial orchards for niche
products.

Grape and Raisin

Grape is the first fruit species, representing
48% of the total fruit growing areas. The pro-
duction starts from end of May in the South
Provinces and ends in September in the
Northern Provinces. All the cultivars are indige-
nous and some are seedless (parthenocarpic). In
spite of the destruction of grape drying houses,
part of the grape harvest is still dried, particu-
larly in the South of the country. The area under
vineyards in 3 districts of Kandahar, namely
Arghandab, Shah Walikot, and Panjwai,
encompasses 54% of the total national grape
area. This location is particularly well known for
the production of seedless grape cultivars
(named “kismish”) for drying into raisins for
export markets.

The majority of the vineyards use the head (or
tree) training system and an espalier system
known as jui or “earth-trellising” (Fig. 2), where
pruning is not practiced regularly. In jui the
vines lie against an earth embankment, which
inclines at about 35 to 40°. This produces a
saw-tooth series of alleys and vines lie on the

Figure 2. Grape production and marketing in Afghanistan. A. Grapes trained using the head
(or tree) training system in Kabul. B. “Jui” or earth trellising in Herat province. C. Trellised
vineyard in Balk province; the vine is trained as a pergola only during the growing season and
the whole trunk is buried in soil for winter protection. D. Kandahar raisin market.
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supporting slope. In the head system vines are
grown also on old trees, using them as natural
supports.

Grape yields average from about 9-18 tonnes
(t)/ha in the main grape growing areas but yield
varies with the district. The lowest yield (1.5
t/ha) is found in Sherzad district, due to the tra-
ditional practice of growing very old grapes
vines on old trees as natural supports and with-
out any kind of management. The highest yield,
up to 31.0 t/ha is found in Bagrami.

Very few grape growers harvest their own fruit
for fresh marketing only; most are grown for
raisin production. Fresh fruit harvesting
demands immediate marketing, as grapes have
only about one week to get from the vineyard
to the retail outlet. Farmers often do not have
semi-skilled harvesting labour and packaging
materials, and more importantly do not have
the market connections and financial relation-
ships that support the trade of a highly perish-
able product. The Afghan farmer, however, can
defer his marketing decision until just a few
weeks before the maturity of the grape com-
pels him to harvest. He will visit the main fresh
and raisin markets and ask different dealers and
other customers about prices. Based on this
information and on his understanding of how
much fresh grape will come from elsewhere to
alter the price, he will usually decide to divide
his crop into fresh grape and shade-dried
“kishmish”. Very often the farmer will agree to
sell about 40% of his crop fresh to the harves-
ting contractor. Since the cultivars in the vine-
yard are usually mixed the farmer will sell the
seeded cultivars and the early seedless ones to
the packer/shipper for sale in the fresh market.
Farm gate prices are usually determined by the
middlemen and commission agents, who visit
the farms and buy the bulk of raisins.

There is a basic distinction in raisins between
those that are dried directly in the sun, the
black and red raisins or aftabi (sun-dried), and
those that are dried in the drying houses
(kishmish khana) away from direct sunlight, the
green raisins (kishmish). Normally the long,
seedless kishmish from Shindoo Khani cultivar
are the most expensive. The round ones
(‘Geerduk’) are not normally as highly priced.
Kishmish need about one month to dry in the
kishmish khana. However, an application of
potassium carbonate prior to drying dramatical-
ly reduces drying time. One linear meter of
kishmish khana will hold one kharwar (450 kg)
of fresh grapes, which will ultimately yield
about 110 kg of green kishmish.

Almond

Almond is the most important fruit crop after
grape in Afghanistan both for area (20% of the
total fruit areas) or quantity. Zabul (40%) and
Uruzgan (18%) are the most important provin-
ces. The production area of this crop was in
steady progress during the last 10 years. The
cultivars are from local germplasm mostly soft

shells because the local market and the
neighbouring country prefer them. Yields have
been reported to fluctuate from 0.2 t/ha in
Faryab to 10.0 t/ha in Logar and averages about
3.5 t/ha.

Fluctuations in yield and in prices are due to the
fact that most old almond orchards were esta-
blished with local seedlings. These orchards are
kept with little managerial care while new
orchards are generally established with a selec-
tion of quality budded cultivars. However, there
is a large potential for further development of
almond production in Afghanistan in many dis-
tricts, although late flowering types need to be
selected to avoid spring frost damage. Almond
still has significant comparative advantage to
other horticultural crops and there is good
demand for quality almonds for the export mar-
ket. Almond genetic resources have excellent
quality (both hard shell and soft shell) and this
resource needs to be rationally exploited.

Apricot

The apricot orchard area (13% of the fruit area)
ranks third after grape and almond. Two provin-
ces (Uruzgan with 30% of production and
Zabul with 14%), are the leaders, while Balk,
Bamyan, Hildman, Herat, and Wardak provinces
together have about 6% of production. The
cultivation of apricots is oriented towards local
cultivars, traditionally considered more valuable
by Afghan farmers. Their quality is excellent,
and some of them are even better than the
Mediterranean commercial cultivars in terms of
taste and resistance to pest and diseases.

Apricot orchard yields varied from 1.2 t/ha in
Nangarhar to a maximum of 23.50 t/ha in
Logar district. The average yield in main apricot
growing areas is about 7.0 t/ha.

Apricots are utilised either fresh or dried. The
irregular availability of water and the insecurity
of the country accompanied by the poor status
of the roads enormously limit the expansion of
the fresh apricot market. The drying methods
for apricots applied at farm level are sun drying
(ground-level drying and raised drying systems)
and sulphuring.

Apricot has the highest potential for develop-
ment in Afghanistan in the coming years for a
number of reasons. Farmers are already familiar
with apricot production; Afghanistan is rich in
indigenous apricot genetic resources of excel-
lent quality; apricots can easily be shown to
have a comparative advantage in the context of
Afghanistan as compared to other perishable
crops; there is good potential to increase the
value-added products through improved pro-
duction, processing, and marketing practices;
and there is a high level of demand for dried
apricots on export markets.

Apple

Apple now ranks as the fourth most important
fruit species with 8% of the fruit areas. Apple

orchard distribution appears regular through-
out the country as compared to some other
fruit species. Total apple orchard area is concen-
trated in Wardak (30%) and Kabul (12%) pro-
vinces. Though farmers do not keep accurate
accounts of their yields, estimated average
yields range from 2 t/ha in some districts
(Banjan) to more than 38 t/ha in others (Logar,
Wardak). 

The main market for apples is Pakistan but an
increase in Pakistani apple production in the
last year, the import tax on apple crates, and
the lack of cold storage in Afghanistan have led
to a disruption of apple exports from
Afghanistan to Pakistan in 1997 and 2003. In
spite of the initiative taken by International
Organisations apple production still requires
substantial improvement of technical manage-
ment of orchards, postharvest handling, and
marketing.

Pomegranate

The area of pomegranate in Afghanistan is
close to apple with 7% of total fruit area. This
species is widely spread in Afghanistan particu-
larly in home gardens; very few provinces have
commercial orchards. Kandahar (54%) and
Kapisa (14%) are the most important provinces.
Afghan pomegranate cultivars, and particularly
those grown in Kandahar province, are proba-
bly amongst the best in quality worldwide.

Farmers reported average yields in Kandahar
ranging from about 8.5 t/ha to more than 19.0
t/ha in Arghandab district. In Kapisa province,
local cultivars are producing fruits of smaller
size and farmers reported much lower yields
with only 3.0 t/ha. Quality differences between
local cultivars due to fruit splitting and damages
caused by fruit borers are common seasonal
problems that affect the yield and marketable
value of the production from one year to
another. With improvement in orchard
management practices, better fruit handling
and packaging, and organization of marketing
channels focussing on middle-east markets,
Afghan pomegranate production could be
further developed generating a higher income
value for farmers.

Other Fruits

In Afghanistan the availability of fruit is very
widespread. Some of them have high impor-
tance in the export market (pistachio, walnut,
and fig) and this could increase in the future if
post-harvesting and marketing treatments are
applied correctly. Subtropical fruits (citrus,
guava) are cultivated in specific areas and could
be used to reduce imports of these crops. Other
fruits, such as mulberry, quince, and jujube are
grown in marginal areas of farms and are used
by families for their own consumption. Olive
groves (3,000 hectares) used for processing are
grown in specific zones as in Nangahar provin-
ce.
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VEGETABLES

Afghanistan has a long tradition of vegetable
production (Fig. 3). Due to the diversified envi-
ronment of this country, a wide range of vege-
table species can be grown throughout the
year, ensuring a regular year-round supply with
winter vegetables at lower elevations and sum-
mer vegetables at higher elevations. Depending
on the situation, vegetables are grown in fami-
ly kitchen gardens for home consumption, in
orchards as an intercrop as part of an intensive
integrated horticultural farming system, or in
open fields as a seasonal commercial crop.
Vegetable production under low plastic tunnels
is expanding, particularly in the peri-urban
areas of main cities such as Kabul and Mazar-I-
Sharif where high-value, early vegetables are in
high demand and in areas with warm winters
for early production.

Although the potential for producing a wide
range of vegetables is high, the FAO surveys in
1996 and 2003 indicated a very low level of
vegetable crop diversification. Primary commer-
cial vegetable crops representing more than
80% of the cultivated vegetable area are melon
and watermelon (56% of the total), extensively
grown in northern provinces and largely expor-
ted to Pakistan; potato, mostly grown central
(Bamyan) and Kabul region; and onion, largely
grown in eastern and southern Afghanistan for
export to Pakistan and other countries of the
region. Secondary vegetable crops also of signi-
ficant commercial importance include okra,
solanaceous species (tomato, eggplant, and
sweet pepper), cucurbits (cucumber and
squash), crucifers (cauliflower and broccoli),
pulses (beans and peas), root crops (turnip,
carrot, radish), and leafy vegetables (mainly
spinach).

Many Afghan farmers living in remote areas
maintain the tradition of producing their own
vegetable seeds with limited basic knowledge
of quality seed production principles such as
plot isolation for cross-pollinated species, seed
production plot inspection and roguing, and
adequate seed cleaning and treatment. As a
result seed quality is generally low with a poor
varietal purity and a high percentage of seed-
borne diseases. The introduction of hybrid
vegetables should be avoided in regions where
farmers maintain such a traditional practice
without adequate extension support. Programs
should focus on providing assistance to farmers
in producing quality vegetable seeds from exis-
ting cultivars rather than introducing seed of
untested cultivars.

FAO assisted farmers since 1990s through the
supply of imported seeds of local cultivars and
technical assistance. Small samples of a number
of new open-pollinated cultivars were introdu-
ced in the late 1990s for screening purpose.
Such screening took place in various regions of
the country and preliminary results were encou-
raging in selecting improved cultivars.
Unfortunately this activity was disrupted in the

Figure 4. Poppy cultivation.

Figure 3. Vegetable production and marketing. A. Plastic tunnels for nursery vegetable plants.
B. Vegetable plant production under plastic tunnels. C. Setting out plastic mulch and drip irri-
gation for vegetable production. D. Vegetable shop.

year 2000 due to lack of FAO support funding
but was restarted in 2003. From the result of
the 2003 survey, it appeared that the low level
of vegetable crop diversification was related to
marketing constraints such as lack of seeds or
knowledge about growing “new” crops; lack of
community organization (cooperative, growers
association) for marketing; lack of organized
marketing channels; poor handling, grading
and packaging practices; lack of quality stan-
dards; lack of cold storage and processing faci-
lities for perishable products; poor roads and
lack of transportation facilities, and lack of mar-
ket information on product demand.

OPIUM POPPY

Unfortunately, Afghanistan is notorious because
of widespread cultivation of opium poppy (Fig.
4). Opium production is estimated at 3,600 t in
2003 as compared to 3,400 t in 2002. This spe-
cies has an estimated cultivated area (Table 1)
covering about 1% of the total arable land and
slightly less than 3% of the irrigated arable land
in Afghanistan in 2003. Those percentages are
significantly higher in the opium-growing areas
(on average 10% of the arable land in opium-
growing districts, and up to more than 50% in
particular cases as in Nangarhar, Hildman, and
Badakhshan). Opium poppy cultivation and pro-
duction continued to increase. The extension of
poppy areas is moving toward those previously
untouched, or marginally affected, which is
extremely worrying.

At the country level the surface area for poppy
is a small part of farm land (an average of 0.3

hectare per family). Most of the cultivated land
is occupied by cereals and fodders to supply
food for the family. Poppy production is much
higher than it was throughout the 1990s when
the crude opium price was US$ 30/kg. The
average price in 2003 was US$ 283/kg of fresh
opium, a decrease of 19% compared with the
2002 price of US$ 350. The 2003 opium har-
vest represents, a potential income of about
US$ 3,900 per farm family. With a population
of 24 million and a GDP of US$ 4.4 billion, the
farmers’ opium income has been equivalent to
23% of 2002 GDP. Note that GDP per capita
amounted to only about US$ 184 in 2002. If
traffickers opium income is included, opium
income is equivalent is to more than 50% of
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Area Production
Year (000 ha) (tonnes)

1994 71 3,416
1995 54 2,335
1996 57 2,248
1997 58 2,804
1998 64 2,693
1999 91 4,565
2000 82 3,276
2001 8 185
2002 74 3,400
2003 80 3,600
2004 131 4,200

Table 1. Afghanistan opium poppy
cultivated area and production from
1994-2004.

Source: UNODC

Giuliano Finetto

GDP suggesting that Afghanistan is in danger
of become a narco-state.

THE FUTURE

The recovery of horticulture is in progress and is
contributing to the national exports and GDP.
However, several development actions are
needed in order to improve quality and become
more competitive in the global market. The
most pressing issues needed are: marketing,
statistical analysis and economic forecasting;
establishment of farmer trade associations or

cooperatives; enhancement of production; and
improving post-harvest capacity, diversity, and
quality of horticultural products.

In addition there is a need for conservation of
plant genetic resources. Afghanistan is a unique
center of origin and genetic diversity for many
different crops that are of great value to the
entire international community. Nevertheless,
there are neither plant variety protection sys-
tems nor genetic conservation programs in
Afghanistan today. Genetic erosion of horticul-
tural crops has been observed and actions are
urgently needed to rescue and safeguard these
resources.

Finally there is a need to diversify diets and to
enhance human nutrition through horticulture.
In Afghanistan nutritional deficiencies are com-
mon and represent a serious health problem
since horticultural products do not constitute a
significant part of the population’s diet.
Horticulture represents one of the most valuable
sources of micronutrients for the human diet
and this fact needs to be communicated to the
Afghan people.

At this moment few planned and supported
developmental horticultural programs are
implemented in Afghanistan. USAID is financing
the production of processing crops (grape and
apricot) through companies and NGOs, but
there is concern that much of the new techno-
logy introduced is unsuitable at the present time
considering the knowledge base and available
means of the Afghan growers. The European
Community has prepared and will finance a
medium term Fruit Development Program. This

initiative involves several sectors: capacity buil-
ding and institutional strengthening of MAAH,
improvement of fruit tree technologies, deve-
lopment of post-harvest and processing tech-
nologies, and support for germplasm collection
and conservation.

Both ISHS and ASHS are pleased to announce a new service for our members
and horticulturists worldwide to find the latest in horticultural research:

Online ISHS and ASHS Joint Literature Searches Now Possible

ISHS and ASHS have joined forces to allow literature searches
of the publications of both societies from each organization’s websites.
For ISHS and ASHS web visitors, there is now a link on the home page

to search both Acta Horticulturae and ASHS journals.
Searchable links to other journals to be added.

ISHS



ISHS • 20

BOOK REVIEWS

Growing Olives and Other Tree Species in
Marginal Dry Environments. Ashraf
Tubeileh, Adriana Bruggeman and Francis
Turkelboom. 2004. International Center for
Agricultural Research in the Dry Areas
(ICARDA), Aleppo, Syria. 106p. ISBN 92-
9127-157-1 (hardback). $15.

At a time when much of the emphasis of horti-
cultural practices for the olive tree is turning
towards the management of intensive inputs,
this book is a good reminder that this species is
well-adapted to marginal and low-input agri-
culture. The authors provide a brief, concise
introduction to the characteristics of the olive
tree related to its adaptation to hot, dry areas
such as found in Syria. The book is clearly writ-
ten and well organised in chapters, which inclu-
de General Characteristics of the Olive Tree,
Water Management in Olive Groves, Impact of
Temperature on Olive Production, Soil Fertility
Management, Agronomic Management Issues,
and Pests and Diseases of Olive. For each sub-
ject, current knowledge is reviewed and speci-
fic examples are provided of cases and condi-
tions from the Khanasser Valley, Syria. A second
section summarizes the botany, usage, environ-
mental and management requirements of other
tree species also adapted to dry environments.

While many important references to journal
papers are included, this book does not refer to
some of the most important manuals on the
subject of olive growing, which could be useful
to many readers. Noticeably missing are El
Cultivo del Olivo (Barranco et al., Mundi Prensa,
2004), Olive Propagation Manual (Fabbri et al.,
CSIRO Press, 2004), Pruning and Training
Systems for Modern Olive Growing (Gucci and
Cantini, CSIRO Press, 2000), and Olive
Production Manual (Ferguson et al., University
of California, 1994). Another weak point is the
appendices, where the authors have attempted
to provide information about cultivars (unrefe-
renced), production and international institu-
tions (some of the addresses are incomplete or
not up-to-date) involved in olive research.
Where does the information about important
cultivars come from? The International Olive Oil
Council published a book of cultivars, which
should be mentioned, as should the FAO olive
cultivar data base.

New Books, Websites

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

This book provides a useful introduction, espe-
cially for technicians and farmers in marginal
areas where olive has not been traditionally
grown or perhaps there is little technical know-
ledge available. The behaviour of the olive tree
is well described, and both the major practical
aspects and the physiological basis for the cul-
tivation of this fruit species in hot, arid environ-
ments are indicated.

Reviewed by Hava Rapoport, Instituto de
Agricultura Sostenible, Cordoba, Spain

Invernaderos de Plástico: Tecnología y
Manejo. (Plastic Greenhouses: Technology
and Management.) Nicolás Castilla. 2004.
Mundi Prensa Libros S.A., Madrid, Spain.
463p. ISBN 84-8476-221-1. € 48,00.
www.mundiprensa.com

This book, written in Spanish, covers the tech-
nology and management of plastic greenhou-
ses and is aimed at greenhouse technicians and
professionals. It covers the basis of greenhouse
microclimate, ventilation, heating, carbon dioxi-
de enrichment, fertigation, greenhouse crops
physiology, soil and soilless cultures, crop pro-
tection, control systems, and economics. The
book is well illustrated.

NEW TITLES

Benech-Arnold, Roberto L. and Rodolfo A.
Sánchez (eds.). 2004. Handbook of Seed
Physiology. Applications to Agriculture. Food
Products Press, The Haworth Press, Inc., New
York. xvi + 480p. ISBN 1-56022-928-4 (hard-
back). $79.95. ISBN 1-56022-929-2 (paper-
back). $49.95. www.haworthpress.com 

Bogers, Rik. 2005. Fruit and Vegetable
Consumption. Measurement, Determinants
and Intervention Effects. PhD Thesis. ISBN 90
6464 816 6. Info: ISHS Secretariat, P.O. Box
500, B-3001 Leuven 1, Belgium, info@ishs.org.

Clements, David R. and Anil Shrestha (eds.).
2005. New Dimensions in Agroecology. Food
Products Press, The Haworth Press, Inc., New
York. 553p. ISBN 1-56022-112-7 (hardback).
$89.95. ISBN 1-56022-113-5 (paperback).
$69.95. www.haworthpress.com 

Engels, J.M.M. and L. Visser (eds.). 2003. A
Guide to Effective Management of Germplasm
Collections. IPGRI Handbooks for Genebanks
No. 6, IPGRI, Rome, Italy. ISBN 92-9043-582-8. 

Forney, Charles F. and Leonard J. Eaton (eds.).
2004. Proceedings of the Ninth North American
Blueberry Research and Extension Workers
Conference. Food Products Press, The Haworth
Press, Inc., New York. xv + 452p. ISBN 1-56022-

114-3 (hardback). $69.95. ISBN 1-56022-115-1
(paperback). $49.95. www.haworthpress.com 

IPGRI/Institute for Genomic Diversity, Cornell
University. 2004. Molecular Markers Learning
Modules, Volumes 1&2. International Plant
Genetic Resources Institute (IPGRI), Rome, Italy.
ISBN 92-9043-627-1 (CD Rom). 

Leister, Dario (ed.). 2004. Plant Functional
Genomics. Food Products Press, The Haworth
Press, Inc., New York. xxxi + 677p. ISBN
1-56022-998-5 (hardback). $129.95. ISBN
1-56022-999-3 (paperback). $89.95.
www.haworthpress.com 

Liang, G.H. and Daniel Z. Skinner (eds.). 2004.
Genetically Modified Crops: Their Develop-
ment, Uses, and Risks. Food Products Press, The
Haworth Press, Inc., New York. 394p. ISBN
1-56022-280-8 (hardback). $69.95. ISBN
1-56022-281-6 (paperback). $49.95.
www.haworthpress.com 

Menzel, C. and G.K. Waite (eds.). 2005. Litchi
and Longan: Botany, Cultivation and Uses. CABI
Publishing. 336p. ISBN 0-85199-696-5 (hard-
back). £75.00 / $140.00. www.cabi-publis-
hing.org 

Punja, Zamir K. (ed.). 2004. Fungal Disease
Resistance in Plants. Biochemistry, Molecular
Biology, and Genetic Engineering. Food
Products Press, The Haworth Press, Inc., New
York. xx + 266p. ISBN 1-56022-960-8 (hard-
back). $59.95. ISBN 1-56022-961-6 (paper-
back). $39.95. www.haworthpress.com 

WEBSITES

http://www.poscosecha.com: Directorio Inter-
nacional de Proveedores de Poscosecha (Inter-
national Directory of Post-harvest Suppliers)

http://www.isfae.org/forum/index.php: Forum
of the International Society of Food, Agriculture
and Environments for the scientific, professional
and technical communities.
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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

7th Edition of the Specialization and International Master Course on
Soilless Culture (in Spanish), 19 May 2005 - 15 February 2006. Info:
María del Carmen Salas, Phone: +34 950 015951, email: csalas@ual.es,
web: http://hidroponia.ual.es.

1st Plant International Meeting, 26-27 May 2005, Angers, France.
Theme: economic performance in the field of horticulture, arboriculture,
seeds, fruit and vegetables, mushrooms and viticulture. Info: General
Secretariat, Plant International Meeting, BP 48701, 44137 Nantes Cedex
4, France, Phone: +33(0)2 51 84 42 00, Fax: +33(0)2 51 84 42 22, email:
contact@plant-international-meeting.com, web: www.plant-internatio-
nal-meeting.com 

17th International Botanical Congress, 17-23 July 2005 (Nomenclature
Sessions, 12-16 July 2005), Vienna, Austria. Info: Dr. Josef Greimler,
Secretary-General, IBC 2005, Institute of Botany, University of
Vienna, Rennweg 14, A-1030 Vienna, Austria, Phone: +43-1-4277-
54122, Fax: +43-1-4277-9541, email: office@ibc2005.ac.at, web:
http://www.ibc2005.ac.at/

FAV Health 2005, International Symposium on Human Health Effects of
Fruits and Vegetables, 18-20 August 2005, Québec City, Québec,
Canada.

Invitation from the Chair and Co-Chair.

Horticultural science will face new challenges if fruits and vegetables
(F&V) are to meet the specific health attributes recognized by nutritio-
nists and clinicians. Indeed, we must understand how bioactive com-
pounds found in F&V are synthesized, what strategies must be imple-
mented to optimize their concentration in horticultural commodities and
maintain their attributes in the food chain. In this context, it is also cru-
cial for food chemists, nutritionists and clinicians to characterize the bio-
active compounds to justify the epidemiological evidences of their pro-
tective or curative role on specific diseases, to evaluate the validity and
applicability of supportive studies on humans, to understand their mode
of action and document their counteractive effects. It is only through the
collaboration of research scientists with vast and differing background
and perspectives that it will be possible to tailor new “healthy” horticul-
tural commodities.

FAV Health 2005 is seeking inputs from the scientific community
(research scientists and graduate students), industry and all professionals
involved in this field around the following themes in order to provide a
broader perspective of the health effects of fruits and vegetables.

The International Symposium on Human Health Effects of Fruits and
Vegetables is to provide a forum for horticultural scientists, nutritionists,
dietitians, chemists, biochemists, food scientists, clinicians and physicians
to exchange information and bridge the communication gap between
the agricultural sciences, nutrition and health sciences. It will be a unique
opportunity for those involved in the functionality of F&V to share ideas,
and good food, in the great environment of our historic city.

Yves Desjardins and Bhimanagouda S. Patil
Chair and Co-chair

Courses and Meetings

Info: Yves Desjardins, Academic Director, Institute on Nutraceutical
and Functional Foods, Laval University, Québec, Canada, G1K 7P4,
Phone: 418-656-2131 X 2359, Fax: 418-656-3515, email:
Yves.Desjardins@inaf.ulaval.ca, or Bhimanagouda S. Patil, Director,
Vegetable and Fruit Improvement Center, 2119, Texas A&M University,
College Station, TX 77845, Phone: (979) 862-4521, Fax: (979) 862-4522,
email: B-patil@tamu.edu
web:www.inaf.ulaval.ca

4th International Congress of Ethnobotany (ICEB-2005), 21-26 August
2005, Istanbul, Turkey. Info: Dr. Fusun Ertug, Congress Secretary,
Yeditepe University, ICEB-2005-IFSSH Congress Center, 26 Agustos
Yerlesimi Kayisdagi Caddesi, 34755 Kayisdagi/Istanbul, Turkey,
Phone: +90-216-578 0727, Fax: +90-216-578 0899, email:
fertug@iceb2005.com, web: http://www.iceb2005.com

Potato 2005, 5-9 September 2005, Emmeloord, The Netherlands. Info:
Agricultural Promotion Projects (APP), Sandra van Beek, P.O. Box 822,
3700 AV Zeist, The Netherlands, Phone: +31 30 6933 489, Fax: +31 30
6974 517, email: svanbeek@agriprojects.nl, web: www.potato2005.com

International Scientific Conference “Environmentally Friendly Fruit
Growing”, devoted to the 60th Anniversary of Fruit Science at Polli, 7-9
September 2005, Tartu, Estonia. Info: Kersti Kahu, Polli, Karksi-Nuia,
Viljandimaa 69104, Estonia, Fax: +372 433 1442, email:
kersti.kahu@polli.ee

1st International Conference on Crop Wild Relative Conservation and
Use, 14-17 September 2005, Agrigento, Sicily, Italy. Info: Organising
Secretariat, First International Conference on Crop Wild Relative
Conservation and Use, IPGRI, Via dei Tre Denari 472/a, 00057 Maccarese
(Fiumicino), Rome, Italy, Phone: +39 06 6118229, Fax: +39 06
61979661, email: organising.secretariat@pgrforum.org, web:
www.pgrforum.org/conference.htm 

International Scientific and Practical Conference “Modern Fruit Growing:
State and Development Outlooks”, dedicated to the 80th anniversary of
the Institute of Fruit Growing of National Academy of Sciences of Belarus,
10-13 October 2005, Minsk, Belarus. Info: Dr. V. Samus, Dr. A. Krivorot,
Institute of Fruit Growing of National Academy of Sciences of Belarus,
Minsk, 223013, Belarus, Fax: +375 17 5066140, email: belhort@it.org.by

7th International Symposium on the Plant Hormone Ethylene, 18-22 June
2006, Pisa, Italy. Convener: Prof. Angelo Ramina, Info: Secretariat
Ethylene 7th 2006, Scuola Superiore S. Anna, P.zza Martiri della Libertà
33, 56127 Pisa, Italy, Phone: +39 050 2216512, Fax: +39 050 883210,
email: ethylene7th@sssup.it, web: www.ethylene7th.it
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A First International ISHS Humulus
Symposium occurred from 1 to 7 August 2004,
in Corvallis, Oregon. This initial meeting
brought scientists from 13 countries together
to discuss the serious challenges and current
advances facing hop development and culture.
Dr. Kim E. Hummer, US Department of
Agriculture, Agricultural Research Service
(USDA, ARS), National Clonal Germplasm
Repository - Corvallis, and Dr. John Henning,
USDA, ARS, National Forage Seed Research
Center - Corvallis, were the Co-conveners for
this event. This multi-day symposium took place
in conjunction with the Hop Research Council
Annual meeting with the administrative assi-
stance of the Oregon and Washington Hop
Growers Associations. Sponsors included John
I. Haas, Heineken, and Anheuser-Busch. The
symposium meetings were held at the CH2M
HILL Alumni Center of Oregon State University
in Corvallis, Oregon. The ISHS Commission on
Plant Genetic Resources coordinated this sym-
posium in conjunction with the ISHS Section on
Medicinal and Aromatic Plants. More than 100
participants attended the combined meetings.

Presentations

The first four days of the meeting included
combined as well as separate sessions for the
ISHS and the Hop Research Council. The ISHS
scientific sessions included 22 oral presenta-
tions and 15 posters. The invited speakers were
Dr. Elisabeth Seigner, Geneticist, Freising,
Germany, Dr. Sarah Pethybridge, Plant
Pathologist, Burnie, Tasmania, Australia, and
Dr. Denis De Keukeleire, Chemist, Ghent,
Belgium.

Dr. Seigner reported on breeding powdery mil-
dew resistant hops at the Hop Research Center
in Huell, Germany. Most of the current sources
of resistance in classical breeding were over-
come by newly evolved virulence in powdery
mildew populations throughout Europe and the
United States. Marker assisted pyramiding of
resistance genes is a long-term goal. Genetic
engineering using Agrobacterium on standard
hop cultivars, such as ‘Saazer’, has given stable
gene expression and resistance. The goal is to
develop new cultivars, which can contribute to
the cost-effective and environmentally friendly
production of hop.

Dr. Pethybridge spoke on the epidemiology and
management of viruses of hop in Australia. Hop
Latent Carlavirus, Hop Mosaic Carlavirus and
Apple Mosaic Ilarvirus are common in
Australian hop plants. During the last 10 years
the virus incidence, spread and means of trans-
mission were studied. Rates of re-infection of
certified negative-cultivars varied between culti-
vars. The short-range spread of ApMV occurred
along rows. For the carlaviruses, transmission
was confirmed by Australian biotypes of the
green peach aphid and the potato peach aphid.
There was a strong positive association
between the two Carla viruses for each of the
cultivars at each of the test locations.

Dr. De Keukeleire presented information on the
intriguing biological activities of prenylflavo-
noids from hop essential oils. Many health-
beneficial properties result from hop polyphe-
nols and their derivatives, the prenylflavonoids.
Two prominent prenylchalcones from hops pro-
duce the most potent phytoestrogen currently

known. This compound is approximately one
hundredfold more active than the isoflavones
of soy and red clover. Recently a food supple-
ment, MenoHop®, has now been commerciali-
sed in Belgium to manage symptoms of meno-
pause. Xanthohumol, a hop chemical that
belongs to a family of compounds called flavo-
noids, is also a valuable candidate for cancer
chemoprevention, as well as having anti-oxida-
tive and anti-inflammatory activities, and bene-
ficial effect on fat and bone metabolisms. Many
laboratories are examining hop extracts for
their interesting and beneficial healthful proper-
ties.

In addition to the invited speakers, 34 other
international scientific contributions were pre-
sented on Genetics and Germplasm, Plant
Pathology, Virology, Entomology, Chemistry,
Post Harvest Physiology and Plant Physiology. A
few of the reports are summarized below.

Dr. Gerd Weber, Geneticist from Germany, pre-
sented his team’s success in Agrobacterium
mediated transformation of the hop cultivar H.
lupulus ‘Tettnanger’ with a stilbene synthase
gene. The expression of genes like stilbene syn-
thase has increased resistance against fungal
pathogens in other agronomic crops. Several
fungal pathogens, notably powdery and downy
mildews, cause serious damage to hop cultiva-
tion. This technique could introduce disease
resistance in hops by genetic transformation.

Dr. Anthony Koutoulis, Geneticist from Tasma-
nia, described the improvement of hop varieties
through polyploidy breeding and mutagenesis.
Commercial hops in Australia are triploid, usu-
ally resulting from a female tetraploid by male
diploid cross. His programme uses ethyl metha-
nesulfonate as a chemical mutagenic agent, fol-
lowed by field selection for genetically stable
plants with improved agronomic characteristics.

Dr. Ron Beatson, Horticulturist/Breeder from
New Zealand, performed a genetic analysis of
agronomic and chemical characters for traditio-
nal breeding of hop cultivars. The heredity of
yield was low while that of alpha acids was
high. Yield showed considerable genotype-year
interaction. His results suggest that good pro-
gress can be expected by using phenotypic
recurrent selection for alpha acids while impro-
ved yield can best be realized by a family-based
selection scheme. 

Dr. Koichiro Koie, Geneticist from Japan, discus-
sed the construction of a genetic linkage map

Participants at the First International Humulus Symposium in Corvallis, Oregon.

SYMPOSIA AND WORKSHOPSSYMPOSIA AND WORKSHOPS

Commission Plant Genetic Resources -
Section Medicinal and Aromatic Plants First Int’l Humulus Symposium
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and qualitative trait loci (QTL) analysis in hop.
His goal is the application of marker assisted
selection to hop breeding, similar to the proce-
dure as applied in rice, barley, and other agro-
nomic crops. Using amplified fragment length
polymorphisms, genetic linkage maps were
constructed in H. lupulus ‘Chinook’ and ‘Saaz’.
Qualitative trait loci for each of the essential oils
in hops, including alpha and beta acids, xantho-
humol, myrcene, (-caryophyleen, (-farnesene,
and humulene were found and some of them
coincided for several traits. The sorting of pro-
genies by a combination of plural QTL markers
was more effective than by a single marker.

Drs. Tatania Danilova, Geneticist from Russia,
and John Henning, USDA Geneticist, discussed
the differences in the Y-chromosome structure
among European and American hop. These
chromosomes are morphologically different,
which suggests the potential for a different
molecular structure. They found differences in
simple repeats between DNA of the Y-chromo-
some of European and American hops. Some
markers were specific for Y-chromosomes of
European males. These results will be useful to
distinguish among the wide range of male
genotypes used in breeding.

Dr. Josef Patzak, Geneticist from the Czech
Republic, reported on the success of molecular
markers in the management of hop breeding.
His programme uses markers to control the
authenticity and purity of varieties, to identify
somaclonal variability and genetic stability of in
vitro cultures, to study inter- and intra-clonal
variability and genetic diversity of 69 world hop
genotypes and to detect and diagnose fungal,
viral, and viroids pathogens.

Drs. Branka Javornik, Andreja Cerenak, and
Sebastjan Radisek, Geneticists from Slovenia,
reported on 11 hop varieties, released since
1971 from the Institute of Hop Research and
Brewing, and their production in Slovenian hop
fields. The scientists major effort is directed
towards improving hop quality and resistance
to Verticillium and hop Damson aphid. Quality
trait loci are used in marker assisted selection in
the Slovenian hop breeding program.

Dr. Ann Tadevosyan, Plant Physiologist from
Armenia, described the hydroponic production
of hop. In Armenia, the pharmacological signi-

Invited speaker, Dr. Denis De Keukelerie,
Chemist from Ghent, Belgium.

Invited speakers Dr. Elisabeth Seigner,
Geneticist from Freising, Germany (left),
and Dr. Sarah Pethybridge, Plant
Pathologist from Burnie, Tasmania,
Australia (right).

ficance of hop is recorded back to the 15th cen-
tury. Hop was known as a diuretic, anaesthetic,
and soporific with soothing properties to sto-
mach aches. While Armenia does not have
large acreage suitable for large commercial hop
production, hydroponics present an alternative
technique for the growth and culture of hop in
the Ararat Valley.

Drs. Magdalena Grudzinska and Urszula
Skomra, Plant Pathologists from Poland, descri-
bed their pathogen testing and elimination pro-
gramme. Significant pathogens, such as prune
necrotic ringspot virus, hop mosaic virus, and
hop latent viroid were detected in hop cultivars.
Pathogen negative plants were obtained after
thermotherapy in conjunction with meristem
excision, and tissue culture regeneration.
Resistance to hop mosaic virus and apple
mosaic virus were found in five Russian culti-
vars. Phytoplasma infections of H. lupulus
‘Magnum’ and ‘Marynka’ were confirmed
through molecular techniques.

Dr. David James, Entomologist, and his team at
Washington State University examined the use
of herbivore-induced plant protection odours
(HIPPO) as a biological control technique for
practical pest management strategies in hop
yards. They observed an increase in predatory
mite populations by placing methyl salicylate, a
synthetic HIPPO, in hop yards. Methyl salicylate
attracted many mite and aphid predators and
appeared to enhance the biological control in
hop yards in Washington State. 

Drs. Cristobol Miranda, Max Deinzer, and Don
Buhler, Chemists at Oregon State University,
reported that hop proanthocyanidins protect
against cytotoxicity. The proanthocyanidin com-
pounds are potentially beneficial in the preven-
tion of neurological disorders associated with
oxidative stress, such as Alzheimer’s and
Parkinson’s diseases. Previous research by
Miranda, Deinzer and Buhler showed that
xanthohumol proved to be better at protecting
low density lipoprotein (LDL cholesterol) than
the antioxidants in green tea, red wine, citrus
fruits, or soy foods. Xanthohumol can be found
in beer, particularly in lagers, although the con-
centration is low. Rather than drinking 120 gal-
lons of beer a day to reap “liquid benefits”, a

CONTACT

Kim E. Hummer, Co-convener, USDA ARS NCGR
33447 Peoria Road, Corvallis, Oregon 97333-
2521, USA, email: khummer@ars-grin.gov

more likely option to improve human health,
would be to distil the compound and prepare a
concentrated extract for ingestion. Additional
research is ongoing at the Linus Pauling
Institute, Oregon State University, to investigate
the health benefits of xanthohumol and other
anti-oxidant compounds. 

Tours

On Tuesday 3 August 2004 the Symposium din-
ner was held at the Rogue Ale Brewery in
Newport, Oregon, where delegates sampled
Pacific North western cuisine and brew, and
“hammed it up” with crab hats in the cooler.
On Wednesday 4 August 2004, the symposium
delegates toured local hop research projects
including the Genetics, Plant Pathology, and
Plant Germplasm Laboratories of the USDA
ARS, the Department of Food Technology and
the Department of Botany and Plant Pathology,
Oregon State University, and associated
research field plots.

From Thursday 5 August through Saturday 7
August 2004, a post-symposium tour visited
farms of Oregon and Washington hop growers,
processing plants, and regional breweries. The
delegates were treated to a Western-style
American rodeo and barbeque as well as a ride
in a horse-drawn covered wagon with a visit to
the Hop Museum. The delegates observed the
Oregon and Washington hop harvest in process
and toured the Washington State University
research plots at Prosser. They toured the
magnificent Columbia Gorge region and
Multnomah Falls prior to their return to the air-
port. 

Future Prospects

During the ISHS business meeting, discussions
were held regarding the formation of a
Humulus Working Group under the ISHS
Section on Medicinal and Aromatic Plants.
Some of the delegates mentioned that a mee-
ting of the Scientific Section of the Inter-
national Hop Commission was planned for
Germany in the summer of 2007. That would
be a good venue to have a joint meeting and a
Second International ISHS Humulus Sympo-
sium. Participants returned to their respective
countries to seek approval for this possibility.
Dr. Elisabeth Seigner would likely convene this
event.

During the ISHS Executive Committee and
Board meetings in August 2004, a Humulus
Working Group was approved under the
Section on Medicinal and Aromatic Plants. Kim
Hummer was appointed as the Chair pro tem. 

Kim E. Hummer
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The III International Chestnut Congress was
held in Chaves, NE Portugal from 20 to 23
October, 2004. It was organized by the
University of Tras-os-Montes and Alto Douro,
the Regional Agricultural Service and the
Agricultural College of Braganca under the
auspices of the International Society for
Horticultural Science.

Prof. Carlos Abreu convened the Congress. At
the opening ceremony Prof. Abreu expressed a
cordial welcome to all participants. He was fol-
lowed by Prof. Giancarlo Bounous, Chairperson
of the ISHS Working Group on Chestnuts, and
Prof. Antonio Monteiro, Representative of
Portugal on the ISHS Council. Prof. Abreu was
awarded the ISHS Medal in recognition of his
service to the Society as Convener of this
International Congress.

The participation was impressive. Present were
160 participants from 24 countries including
China, S. Korea, Japan, Australia, the USA,
Canada and Chile. Thirty oral presentations and
187 posters on a wide range of topics relating
to chestnut were presented along with 5 lectu-
res from keynote speakers. The congress was
divided in 5 thematic areas:
� Chestnut Growing, Economy, Marketing,

Harvest and Fruit Processing
� Biology, Physiology and Ecology
� Genetics, Breeding, Biotechnology and Plant

Development
� Plant Protection
� Orchard and Forest Management

Section Nuts and Mediterranean
Climate Fruits

Third Int’l Chestnut Congress

In the first plenary session two keynote spea-
kers delivered interesting lectures and submit-
ted new ideas for future research. Prof.
Giancarlo Bounous presented “The chestnut: a
multipurpose resource for the new millenium”

and Dr. Sandra Anagnostakis talked about
“Chestnuts in the United States for food and
for timber”.

In the first thematic area Chestnut Growing,
Economy, Marketing, Harvest and Fruit

Participants visiting the Terra Fria chestnut area.

Prof. Abreu in the background and his team informing the participants about management of
Ink Disease during the field trip.
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Processing, emphasis was laid on the chestnut
tree as a major resource. For the first time,
information was presented on chestnut proces-
sing and the effect of storage and processing
techniques on the quality of nuts and their pro-
cessed, final products. A series of splendid pos-
ters were presented on gastronomical uses for
chestnuts. 

The thematic area Biology, Physiology and
Ecology was opened by an interesting keynote
lecture delivered by Dr. Richard Benneth on
“Health-promoting phytochemicals”. Emphasis
was put on chestnut population studies as well
as on hybrid clones and dynamics in coppice
chestnut stands. Cryopreservation, propagation
and micropropagation of chestnut were also
addressed.

Genetics, Breeding, Biotechnology and
Plant Development started with Prof.
Eriksson, an invited speaker who presented an
overview of multinational, joint work on
“Management and genetic resources of chest-
nut as a multipurpose tree”. In the course of
this session interesting work was presented on
phenological and molecular characterization of
cultivars, genetic variation of chestnut popula-
tions and studies on morphological and adap-
tive traits. 

The thematic area Plant Protection opened
with another invited speaker, Dr. Diamandis,
who presented a multinational, joint work
entitled “Occurrence and distribution of
Phytophthora species in stands and orchards,
and their association with Ink Disease and
crown decline, respectively”. Further emphasis
was laid on Ink Disease as it appears to be the
major threat for the chestnut orchards along S.
Europe. Chestnut blight, even though it seems
to be declining in several countries, still attracts
the attention of the scientific community.
Finally, carpophagous insects were addressed
regarding biology and control.

In the last session Orchards and Forest
Management interesting work was presented
on management of coppice forests and
orchards, cultivation studies such as irrigation,
soil management practices and the effects of
cultivation on the nutrient budget and nut qua-
lity. 

Oral and poster sessions were alternated each
day during the 4 congress days, allowing scien-
tists to meet and hold discussions. 

The field trip of the congress was organized to
the Padrela Mountain Region and the Terra Fria
chestnut area. The participants saw with their
own eyes the “miracle” of the Portuguese
chestnut cultivation and thoroughly enjoyed
roasted nuts of the cultivars ‘Judia’ and ‘Lada’.
Chestnut soup, local chestnut recipes with
meat and desserts made of chestnuts impres-
sed all participants. The official dinner of the
congress opened with traditional bagpipe
music played by young boys and girls standing
or marching among the participants. A scrump-

Left: Prof. Giancarlo Bounous, Chairman of
the ISHS Working Group on Chestnuts.
Right: Prof. Qin Ling, who presented the
candidacy for organising the 4th
International Chestnut Congress in Beijing,
China in September 2008. 
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tious dinner was followed by excellent quality
Port and Portuguese music. 

At the closing ceremony, the conclusions of the
III International Chestnut Congress, compiled by
the Scientific Committee with the agreement of
the Organizing Committee, were presented by
the Chairperson. These were:

1. Chestnut gall wasp, Dryocosmus kuriphilus
is a major threat for chestnut orchards, cop-
pice and natural forests of Europe. The
insect is spreading in N. Italy by approxima-
tely 15 km per year. Considering the existing
phytosanitary practice and the commerce
involving chestnut planting material among
European countries, it is almost certain that
the insect will spread to all chestnut produ-
cing countries sooner or later. Italy has been
carrying out intensive research, but we stress
the need for immediate international colla-
boration within a wider, multidisciplinary
team of scientists and urgent funding for
research action. 

2. Despite the measures taken in recent years,
Ink Disease and chestnut blight seem to be
spreading rapidly in Portugal. Similar situa-
tions were reported from other countries as
well. 

3. As timber cut in the tropical forests is pro-
gressively reduced, timber from European
broadleaved forests will become increasingly

valuable in the next few decades. More
research on management of coppice forests
and on chestnut wood technology should
be encouraged.

4. More effort should be laid on the improve-
ment of propagation systems using biotech-
nological tools in combination with conven-
tional methods. Further physiological and
molecular studies should be conducted for
better understanding of the adventitious
root formation in cuttings.

5. During this congress, and for the first time,
some work on nut processing, gastronomy
and also on nut storage was presented.
However, research on chestnut marketing
on a national and international level, which
was entirely missing from this congress, will
definitely promote chestnut cultivation.

The chairperson and on behalf of the
Organizing Committee thanked all the partici-
pants for coming to the congress from all over
the world to present the results of their work
and to share their experiences. The congress
ended with a loud and long applause by the
participants to the Portuguese organizers in
appreciation for the immense task they took
upon themselves to organize in such an excel-
lent way the III International Chestnut Con-
gress. The IV International Chestnut Congress
will be held in Beijing, China in September
2008. 

The Proceedings of the congress will be publis-
hed as an individual issue of Acta Horticulturae.

Stephanos Diamandis
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Section Pome and Stone FruitsSeventh Int’l Symposium on Modelling in
Fruit Research and Orchard Management

The ISHS Working Group on Modelling in
Fruit Research and Orchard Management con-
vened its 7th International Symposium from 20
to 24 June 2004 in Copenhagen, Denmark, at
the Royal Veterinary and Agricultural University
(KVL). The Convener of the very successful sym-
posium was Dr. Peter Braun of the KVL. Great
appreciation was extended to Peter, his collea-
gues and even his family for the great effort
and wonderful hospitality. The sponsorship by
KVL and the Henrik Tofte Jacobsen Legat was
appreciated. Approximately 60 authors from 19
countries presented papers and contributed to
the many discussions. 

The unique diversity in disciplines, crops and
locations represented by the participants was
an outstanding feature of the meeting that led
to fascinating discussions and new internatio-
nal friendships. The symposium presentations
covered modelling in many areas:
� fruit crop phenology;
� climate change effects, crop carbon produc-

tion and dry matter partitioning;
� crop water use;
� effects of environment, pest and cultural

practices on growth, gas exchange, vegeta-
tive growth and plant architecture, fruit

development and related fundamental biolo-
gy;

� pest and disease dynamics;
� root growth and physiology, and decision

support systems.

Models dealt with many scales of organization
from the molecular to the farm level. The crops
that were modelled included apple, peach,
grape, citrus, kiwi, cherry, currents, mango,
strawberry and guava. Throughout the sympo-
sium there was a focus on the practical applica-
tion of models or the respective software.

A general trend was that the crop physiology
models have been evolving to integrate more
with grower practices to increase their useful-
ness in practice as well as elucidating the regu-
lation of crop growth. To that purpose, two
invited speakers addressed the integration of
such modelling to more complex topics. Dr.
Mikhail Semenov of the Rothamsted Research
Station, UK, reviewed the use of weather gene-
rators in crop modelling, a topic very relevant to
estimating crop responses to climate differen-
ces and climate change. Dr. Jan Nyrop of
Cornell University, USA, discussed the progress
and gaps related to the integration of models
of pest impacts on fruit crops. This presentation
emphasized how the area of pest-crop interac-
tions is now primarily limited by inadequate
understanding and modelling of the crop
responses to pest injury.

Several other contributions were notable. A
presentation regarding modelling carbon allo-
cation to roots by D. Eissenstat, addressed a
long-ignored area of root system growth and
physiology. A discussion of a model of peach
architecture and physiology by M. Allen, T.
DeJong and P. Prusinkiewicz demonstrated the
first use of L-Systems modelling (a rapidly emer-
ging modelling language) in fruit research. 

Finally, the revolution in web-based technolo-
gies has led to great strides in the development
and employment of decision support systems
for fruit growers and pest management specia-
lists. Examples were provided for citrus
management in Florida by G. Albrigo, H. Beck,
et al., for apple insect pest management in
Switzerland by B. Graf, et al., and for integra-
tion of crop management in Argentina by E.
Cittadini.

Dr. Peter Braun of the Royal Veterinary and
Agricultural University in Denmark (pbr@kvl.dk)
was elected Chair of the Working Group by the
participants, succeeding Dr. Alan Lakso of

Participants of the Symposium at the KVL, Copenhagen.

Ted DeJong (USA) giving a presentation
on first L-systems model in fruit
research.
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Discussion during a break between
Jean Luc Regnard (France) on the left
and Peter Braun on the right.

Cornell University. Dr. Trevor Atkins of HortPlus,
New Zealand (trevor.atkins@hortplus.com), was
re-elected Secretary and Webmaster for the
group’s new website at: http://www.hortplus.
com/ISHSModel/index.htm To sign up for the
group mailing list, go to the group’s ISHS web-
site: http://www.ishs.org/sci/F10.htm. We are
ISHS code F10 Working Group on Modelling in
Fruit Research and Orchard Management.

The Working Group emphasizes the develop-
ment of sound, realistic models that address
real problems of fruit production. Anyone inte-
rested in modelling of any aspect of fruit crops
and their management is encouraged to visit
the Working Group website or to contact any of
those listed above. The group would like to
encourage more participation in the areas of
economics modelling for fruit production, and
in models that deal with the interfaces between
important processes such as plant-pest interac-
tions, structure-function relationships, gene

function-plant physiology, and integrative res-
ponses to climate change.

The group agreed to convene the 8th sympo-
sium in 2007 in beautiful Wädenswil or Zurich,
Switzerland under the leadership of Dr. Jorg
Samietz (joerg.samietz@ipw.agrl.ethz.ch).
Watch for meeting information on the websites
in the future.

A.N. Lakso

The Physiology Section of the European
Association for Potato Research (EAPR) held a
meeting on “Improvement of Potato Tuber
Quality: Size Uniformity, Nutritional Value and
Processing Attributes”, 14-16 June 2004 in the
town of Viterbo, ca 60 km north of Rome.
Forty-one scientists from 15 countries (covering
4 continents!) attended. The meeting was
organised in collaboration with the
International Society for Horticultural Science
(ISHS), which was represented by Dr. Patricio
Malagamba, Chairman of the Working Group
on Potato of the Section Root and Tuber Crops. 

The opening address was given by Prof. Eddo
Rugini, Dean of the Faculty of Agriculture of the
Università della Tuscia, Viterbo, who briefly
mentioned the main aspects of potato research
carried out at the University of Tuscia. He was
followed by Mr. Giacobbe Tardani, Director of
the Coldiretti Viterbo Farmers Union, who
spoke of the economic and social importance
of potato growing in the region. Professor
Roberto Viola, Chairman of the EAPR
Physiology Section then provided an overview
of the aims and scope of the section and des-
cribed the major challenge facing the potato
industry at the start of the new millennium. He
indicated that many opportunities exist for

Section Root and Tuber Crops -
Section Vegetables

Meeting of the Physiology Section of the
EAPR - Improvement of Potato Tuber
Quality: Size Uniformity, Nutritional
Value and Processing Attributes

further growth of the Section in its role as a
catalyst for connecting cutting edge potato
scientists with the end user community.

The scientific programme started with a key-
note lecture by Dr. Domenico Carputo,

University of Naples Federico II entitled
“Breeding for Quality Traits in Potato”. The pro-
gramme continued with two more sessions:
“Growing Season Environmental Conditions”
and “Fertilisation Management”. The presenta-

Participants of the EAPR/ISHS Meeting.
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tions included descriptions of quality traits of
early and late Italian potato varieties, analyses
of the effect of soil temperature and plant
desiccation on skin setting and the identifica-
tion of bio-molecular markers for traceability of
tubers obtained using organic agronomic prac-
tices. The day was concluded by a review on
tuber quality improvement through nitrogen
management optimisation presented by Dr.
Raffaele Casa of Università della Tuscia, Italy. 

On the following day Dr. Christiane Gebhardt,
Max Planck Institute, Koln, Germany, provided
a keynote lecture entitled “Genomic
Approaches for the Improvement of Quality”.
This was followed by two sessions on “Tuber
Composition” and “Storage, Dormancy and
Sprouting”. The programme included presenta-
tions on year-to-year variation in tuber compo-
sition and discoloration of potato products,
variation in tuber components affecting acryl-
amide formation and novel transgenic strate-
gies for the control of sprouting. A comprehen-

The gardens of Villa Lante, Viterbo.

Potato packaging system at CCORAV.

sive review on the effects of ethylene on pota-
to tuber development and storage was presen-
ted by Dr. Robert Prange, Nova Scotia
Agricultural College, Canada. A poster session
was also organised. The scientific quality of all
the presentations was unanimously deemed to
be very high.

The programme included scientific excursions
and some tourism. The participants visited the
headquarters of the CCORAV, a consortium of
6 cooperatives of 380 potato growers of the
area situated in Northern Lazio, near the Lake
of Bolsena. There they saw and were able to
discuss field trials and packaging processes. The
field trials included cultivar evaluation trials, fer-
tilizer management trials to reduce nitrogen
inputs, control of wireworms, late blight and
potato tuberworm with low rates of recently
developed agrochemicals. The superior quality
of local produce (which commands a high retail
price) is maintained via a strict adherence to the
code of practice established by the technical
staff of the cooperative. Several technicians
work at CCORAV to support the growers
during the production cycle in order to assure
high quality production (low agrochemicals resi-
dues, good internal and external tuber quality).
The delegates were particularly interested in the
labelling of the potato packages (2.5 kg net
bags), which reports information on the nutri-
tional value, variety and cooking suggestions as
well as a bar code currently allowing traceabili-
ty of the product to the single farmer. 

The tourist excursions included a visit to Villa
Lante, a remarkable example of Italian
Renaissance garden with fountains, basins, cas-
cades and plays of water on five terraces. The
visit to the town of Viterbo was centred on the
medieval quarter of San Pellegrino, the most
characteristic and best conserved medieval
quarter in Italy, a jewel of a 13th century con-
trada. The social dinner was held in Tuscania, a
beautiful historical village near Viterbo with
important Etruscan and medieval monuments.

I wish to thank the local organising committee
and particularly Dr. Raffaele Casa for the excel-
lent organisation of the meeting and for the
choice of venue. The meeting was very success-
ful with useful discussions, many new contacts
made and new plans for future interactions and
collaborations.

Roberto Viola

The 3rd Balkan Symposium on Vegetables and
Potatoes was held at the Kervansaray Thermal
Hotel in Bursa, Turkey, on September 6-10,
2004. The symposium was organised by the
Uludag University under the auspices of the
International Society for Horticultural Science
(ISHS). The symposium was attended by 100
delegates from 18 countries. The Balkan coun-
tries represented in the symposium were:

Section VegetablesThird Balkan Symposium on Vegetables
and Potatoes

Albania, Bosnia and Herzegovina, Bulgaria,
Croatia, Greece, Macedonia, Poland, Serbia
and Montenegro and Turkey. In addition, there
were participants from Algeria, Egypt, France,
Germany, Iran, Israel, Kazakhstan, Moldova and
Sweden.

The main objectives of the 3rd Balkan
Symposium on Vegetables and Potatoes were:
to provide the opportunity for the exchange of

up-to-date scientific and technical information
with everyone engaged in research, teaching,
extension, business and public services regar-
ding vegetables and potatoes; and to promote
international co-operation between colleagues
not only in Balkan countries but all over the
world as well.

The symposium was officially opened by the
Convener Prof. H. Özkan Sivritepe. Then the
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formal introductions were made by Prof. Ayse
Gul (Representative of the Turkish Society for
Horticultural Science), Prof. Uygun Aksoy
(Representative of the ISHS) and Prof. Atilla Eris
(Representative of the Scientific and Technical
Research Council of Turkey). A total of 106
papers of which 49 were oral presentations
(including two plenary lectures and four invited
talks) and 57 posters were presented on diffe-
rent research disciplines, regarding vegetables
and potatoes. These were: Genetics and
Breeding, Biotechnology, Seed Technology and
Propagation, Physiology, Crop Production,
Nutrition and Irrigation, Quality and Post-har-
vest Technology, Plant Protection, Economics
and Marketing.

Prof. Kazim Abak (Turkey), Chairman of the
Working Group on Cucurbitaceae in the
Section Vegetables of ISHS, presented the first
plenary lecture as a country report entitled:
“Outlook on vegetable production in Turkey”.
Prof. Francois L. Larher (France), gave the
second plenary lecture on “The physiological
functions of nitrogenous solutes accumulated
by higher plants subjected to environmental
stress”.

Four invited talks presented as the opening lec-
tures of different sessions were as follows: Prof.
Gad Loebenstein (Israel) gave a presentation on
“Potato virus diseases, their diagnosis and pre-
paration of virus-tested seed potato by rapid
propagation”. Prof. Ismail Cakmak (Turkey)
gave a presentation on “Antioxidative defence
mechanisms in low temperature stress toleran-
ce of tomato”. Dr. Bistra Atanassova (Bulgaria)
gave a presentation on “Genic male sterility
and its application in tomato (Lycopersicon
esculentum Mill.) hybrid breeding and hybrid
seed production”. Dr. Elias Paroussis (Greece)
gave a presentation on “Fertilization concepts

Bithynian, Roman, Byzantine, Seljuk and
Ottoman Empires. Beside the city tours, an all-
day tour was held to Iznik (Nicaea), one of the
towns of Bursa and considered to be an open
air museum. Our colleagues visited historically
famous churches, mosques and the Iznik
Museum. They also visited the Suleyman Pasha
Medrese (School of Theology), which was res-
tored to serve as tile making showrooms and
tile souvenir shops. The symposium social pro-
gramme also included a welcome reception on
the first evening and a gala dinner with Turkish
food and dances on the fourth evening in the
Kervansaray Thermal Hotel.

In the Closing Session, the participants decided
that the 4th Balkan Symposium on Vegetables
and Potatoes would be organised by Prof. Lilia
Krasteva, in Plovdiv, Bulgaria in 2008. The sym-
posium ended with the appreciation talks and
good wishes of the participants. Therefore, we
feel that the symposium was fruitful and provi-
ded the opportunity to exchange mutual infor-
mation concerning new research results and
experiences as well as the discussion of all rele-
vant problems. Prof. H. Özkan Sivritepe was
very honoured to receive the ISHS Medal Award
from Prof. Uygun Aksoy (ISHS Board Member)
for the organisation of the symposium. The
proceedings of the 3rd Balkan Symposium on
Vegetables and Potatoes will be published in
Acta Horticulturae.

H. Özkan Sivritepe

Participants of the Symposium.

A group of participants at the altar of the Hagia Sophia Church in Iznik (Nicaea).
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to obtain quality production of vegetables mini-
mizing the cost in respect to the environment”.

About 80% of the total presentations were on
vegetables and 20% on potatoes. In terms of
oral and poster presentations, Crop Production
and Nutrition and Irrigation had the most talks
followed by Genetics and Breeding, then Plant
Protection and Physiology. For the next sympo-
sia Biotechnology, Seed Technology and
Propagation, Post-Harvest Technology and
Economics and Marketing should be stressed.

The social programme was arranged for our
guests to show them the Turkish culture and
hospitality, and the historical city of Bursa,
which used to be one of the most important
cities of different civilisations, such as the
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Section VegetablesNinth Int’l Symposium on the Processing
Tomato

Scientists and industry members gathered in
Melbourne, Australia from November 15-18 to
discuss the latest research at the 9th

International Symposium on the Processing
Tomato, which was held concurrently with the
6th World Congress on the Crop. Some 280
delegates from 24 countries attended the mee-
ting with the theme of “Reaching for New
Horizons”. Held every 2 years, the hosting of
this event was something of a coup for the
small Australian industry, which produces less
than 1% of the world’s processing tomatoes.

The conference was convened by the Australian
Processing Tomato Growers and the Victorian
Department of Primary Industries, and the pro-
gram canvassed wide-ranging issues in research
as well as industry logistics and processing tech-
nologies. Delegates enjoyed the opportunity to
mix and move between the science and indus-
try forums as well as to view the poster display
area at the conference venue by the banks of
Melbourne’s Yarra River. Major sponsors of the
event were Horticulture Australia Limited (HAL)
and Visy Packaging. 

In an opening session on Crop Improvement,
the Symposium began with a detailed presenta-
tion from Dr. Martha Mutschler, from Cornell
University, on the need for combining field and
laboratory approaches to achieve successful

outcomes in genetic improvement of tomatoes.

Dr. Ron Pitblado, from the University of Guelph
in Canada, addressed the following session on
Pest and Disease Control with a review of recent
developments in the TomCAST disease predic-
tion model for late blight. Dr. Liz Minchinton

went on to describe application of this model
to crops under Australian conditions. The first
day of the conference then concluded with a
thought-provoking workshop on the develop-
ment and adoption of Integration Pest
Management in Processing Tomatoes - inclu-
ding its application in developing countries. The
workshop was sponsored by the Food and
Agriculture Organisation and chaired by FAO
representative Dr. Harry Van der Wulp.

The topical issue of Water and Nutrient
Management was discussed with a series of
papers, led by Dr. Tim Hartz, from the University
of California, who described recent field studies
on the accumulation of soluble solids during
fruit maturation, and how the process might be
influenced by agronomic management. Dr.
Adriano Battilani further reported on recent
experiments in Italy to refine water and nutrient
use efficiency parameters to meet changing
economic and environmental expectations.

The next, related session on Farming Systems
began with a comprehensive presentation from
Jeff Mitchell, again from the University of
California, describing research into practical
solutions for the management of cover crop
residues in tomato cropping. In other papers,
delegates heard of the development of environ-
mental management guidelines for processing
tomatoes in Australia, and the application of
kaolin sprays for controlling sunburn of fruit in
Chile.

As chair of a session on Tomato Fruit Quality,
Dr. Mike Nichols, from New Zealand, challen-
ged delegates with some radical changes to

Participants in the post-conference research tour.

Delegates were welcomed to Victoria’s largest horticultural research centre.
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Panel discussions on industry issues were a feature of the conference.

production systems in a quest for 10 tonnes per
hectare of soluble solids - although his target
was increased by an earlier report of exceptio-
nal productivity from California. Much has been
said about the health benefits associated with
the consumption of processed tomato pro-
ducts, and in a joint session with the industry
congress, Professor Cheryl Rock (University of
California) and Professor Manohar Garg

(Newcastle University, Australia) addressed a
workshop (sponsored by Campbell Soup
Company) on the subject. An extensive body of
work was reviewed, demonstrating the benefi-
cial effects of bio-active compounds from
tomatoes on heart disease and certain cancers.

Varied approaches for enhancing the adoption
of research findings were featured in the final
session of the Symposium, chaired by Dr.

Cosme Argerich, from Argentina. Dr. Argerich
described a market chain strategy to extension
delivery, involving processors, growers and edu-
cators in a coordinated process. Other presen-
tations in the session included an overview of
the methods used successfully in Australia, and
an innovative approach for the delivery of culti-
var information to growers.

Conference delegates and their partners were
able to take in many of the highlights of the
host city in a busy social program, and many
took part in post conference tours, visiting
government research centres, processing facto-
ries and field operations in the production areas
of northern Victoria. Along with current
research on pest and disease management,
post harvest physiology and agronomy of horti-
cultural crops, an automatic transplanter and
the application of drip irrigation to processing
tomatoes were of particular interest to visitors. 

Bill Ashcroft

A Joint Meeting of the 14th Crucifer
Genetics Workshop and the 4th ISHS
Symposium on Brassicas “Brassica 2004” was
held in the Chungnam National University,
Daejeon, Korea from 24-28 October 2004. The
Meeting was organized by the International
Society for Horticultural Science (ISHS) and the
Korean Society for Horticultural Science.

In the opening ceremony, Dr. Yong Pyo Lim,
Chairman of the Organizing Committee welco-
med the delegates and highlighted the impor-
tance of this Joint Meeting in view of the pro-
posed “Multinational Brassica Genome
Project”, which aims to sequence the genome
of Brassica. In his opening remarks, the

Section VegetablesJoint Meeting of the Fourteenth
Crucifer Genetics Workshop and the
Fourth ISHS Symposium on Brassicas
“Brassica 2004”

President of the Chungnam National University,
Dr. Kwang Jin Rhee, considered “Brassica
2004” to be an ideal platform for the exchange
of views on scientific achievements in Brassica
research, and the development of future colla-
borations. He also emphasized the exploitation
of biotechnological tools and emerging techno-
logies for increasing productivity in Brassica
crops. Dr. Yeol Jae Lim, President-Elect of the
Korean Society for Horticultural Science high-
lighted the achievements of the Society, and
thanked the participants for their contribution
to the Joint Meeting. Professor Geoffrey Dixon,
Member of the ISHS Executive Committee and
Council, honored Dr. Yong Pyo Lim with an ISHS

Medal in recognition of his meritorious service
to the Society as Convener of “Brassica 2004”.
He also presented a short outline of the recent
achievements and activities of the ISHS and
congratulated the Korean Society on their
endeavors in working towards staging the
International Horticultural Congress (IHC),
which will be held in Seoul in 2006. The inter-
national community of horticultural scientists
looks forward to an enthralling Congress.

About 200 scientists/entrepreneurs/students,
representing over 20 countries, participated in
this Joint Meeting. The Scientific Program inclu-
ded three plenary lectures by eminent scientists.
Dr. Hyo Guen Park, a renowned Brassica
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Breeder from Korea, gave an historical account
and the current status of improvement of
Brassica crops and seed industry in Korea. Dr.
Andrew Paterson from the USA presented an
overview of the evolutionary history of angio-
sperms including the role of polyploidy and its
implication in genome evolution of Brassica
species. Dr. Barbara Howlett from Australia pre-
sented a comprehensive molecular genetic ana-
lysis of Leptosphaeria maculans, which causes
Blackleg of Brassica napus and related crops.

Oral presentations of the Scientific Program
were provided in 17 technical sessions, cove-
ring an array of topics: comparative genomics
and genome sequencing, emerging technolo-
gies in Brassica research, Brassica genetic
resources, cultural practices and organic far-
ming, post-harvest technology, Brassica as
functional food, Kimchi as traditional food,
pharmaceuticals and nutraceuticals, breeding
for vegetable and oil, phytoremediation, abiotic
stresses, diseases and insect pests, genetic
transformation and GMOs, and gene regula-
tion and expression. Fifty seven scientists pre-
sented their work in these areas of research.
Three sessions were exclusively devoted to
emerging research pertaining to Clubroot
Disease, caused by the organism Plasmodio-
phora brassicae, of Brassica crops. This disease
has reached epidemic proportions around the
world and is the cause of substantial economic
and social losses. In this satellite workshop, ten

oral presentations were made. An open forum
discussion in the third session emphasized the
need for much increased research to uncover
the basic biology of the pathogen and to deve-
lop coherent integrated control programs.
Besides oral presentations, 116 posters, pertai-
ning to the technical sessions, were also dis-
played. A Committee of eminent Scientists eva-
luated these posters for awarding one first, two
second and three third prizes. 

On 26 October 2004 a technical tour was orga-
nized. The participants visited Chhonga Kimchi
factory in Doosan and were acquainted with
the process of preparing different kinds of
“Kimchi”, which are traditional fermented
foods prepared from Chinese cabbage and
radish. A visit to the famous Buddhist temple
‘Haeinsa’, located on the slopes of Mount
“Kaya” in Gyeongsang (South) province was a
unique attraction for the participants. This
World Heritage Site contains a library of
Buddhist teachings carved on wooden tiles. The
participants also had the opportunity to visit a
Chinese cabbage field on Mount Dokyou.

The social events were attended as enthusiasti-
cally as the scientific program. Lunches and din-
ners allowed the foreign participants to relish
the Korean Cuisine. The Banquet organized on
27 October 2004 was a very special event. The
participants not only enjoyed the Korean tradi-
tional music, but also had the opportunity to
give a glimpse of the culture of their countries.

Delegates in Haeinsa temple.

Participants of “Brassica 2004”.

Dr. Hinata Kokichi from Japan, with lifetime
experience in Brassica improvement, presented
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Chinese cabbage field in Haeinsa temple.
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a talk on evolutionary history of cultivated
Brassicas and their use in human diet.

The organizers of “Brassica 2004” wish to
thank all the participants for their contribution
to the scientific success of the Joint Meeting.
Further information has been posted on
www.brassica2004.org. The oral presentations
made during the meeting will be reviewed and
published in Acta Horticulturae.

Yong Pyo Lim

Brassicas are incredible plants! Probably, they
are the most widely cultivated of all field vege-
tables providing edible leaves, shoots, flowers
and roots. They are vital ingredients of the
human diet and yield oils for cooking, lighting
and industrial lubricants, condiments, several
ornamental bedding plants and animal fodders
and forages. They are derived from a maelstrom
of natural and man-directed evolution that has
given arrays of horticultural plants and agricul-
tural crops. 

In the Occident, Brassica oleracea produced leaf
and flower crops such as cauliflowers, calabrese
(green broccoli), cabbages, Brussels sprouts and
kales. In the Orient, Brassica rapa demonstrated
parallel development into a multitude of
variants, which are best appreciated by a walk
through a street market in South East Asia. This
variation is mirrored and supplemented by
numerous forms of root crops like swedes, tur-
nips, radish, and mustard and oil seeds, which
have both Occidental and Oriental varieties.
And let’s not overlook the most widely cultiva-
ted one of the lot - Arabidopsis thaliana - until
comparatively recently an insignificant little
rock cress, grown only by devotees of alpine
gardening and now the first plant to be fully
sequenced. The total number of A. thaliana
plants grown in research laboratories must be
staggering.

Over a decade ago the ISHS teamed up with
the Crucifer Genetics Co-operative seminar
series, which were initiated and organised by
Professor Paul H. Williams of the University of

Brassicas: An Asian Perspective

Wisconsin, Madison, Wisconsin, USA to hold
regular meetings. This is one instance where an
ISHS meeting considers the research concerned
with a single genus. There have now been four
such meetings at four yearly intervals. Previous
ones have convened in Lisbon, Portugal;
Rennes, France and Wellebourne, UK. These
have been dominated by research on B. ole-
racea and its derivatives while seminars on oil
seeds still continue in North America and there
are independent Oil Seed Rape Congresses.

In October 2004 we shifted to the city of
Daejeon, South Korea, using the campus of
Chungnam University. This shift from Europe
was symbolic of the recognition of the impor-
tance of B. rapa compared with B. oleracea. Of
course, A. thaliana provides a common thread
and glue between these species. Quite rightly,
Brassica rapa and the Oriental derivatives for-
med the focus of the Daejeon meeting. This
change was most welcome. Visitors were provi-
ded opportunities to see Chinese cabbage pro-
duction, that thanks to expert plant breeding is
now grown year round, and to appreciate the
Korean ‘Kimchi’ delicacy made from Chinese
cabbage in all it’s wide variety and forms.
Professor Yong Pyo Lim who organised this
meeting at Chungnam University reports on the
details above. His visitors would, however, like
to record their sincere thanks to him and his
team for all the hard work and effort that they
invested in making Brassica 2004 a resounding
success. The scientific sessions were absorbing
and of very high quality, the facilities were

excellent and extramural activities, including a
night-time barbecue, were great fun. All this
bodes well for the success of the XXVIIth
International Horticultural Congress scheduled
for Seoul in August 2006.

Geoffrey R. Dixon

Professor Yong Pyo Lim at the Gyeongsang
Temple Complex, Chinese cabbage field. 
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Professor Geoffrey R. Dixon, Department of
Bioscience, Royal College, University of
Strathclyde, Glasgow, United Kingdom.
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While attracting just 40 delegates from 13
different countries, the Commission on
Education and Training recently held one of its
most successful symposia in Perth, Western
Australia.

Co-chaired by Dr. Peter Batt and Associate
Professor Zora Singh, both from Curtin Uni-
versity of Technology, the symposium provided
delegates with an unparalleled opportunity to
exchange ideas and to compare teaching and
extension methodologies while enjoying the
finest food and wine Western Australia had to
offer.

With the keynote address delivered by Professor
Lesley Parker, Planning Director of the Carrick
Institute for Learning and Teaching in Higher
Education in Australia, delegates were exposed
to the paradigm shift in thinking from
“teaching and learning” to “learning and
teaching”. Worldwide, educational institutions

Commission Education and TrainingInt’l Symposium on Horticultural
Education, Extension and Training -
Recent Advances in Horticultural
Education

are giving much greater consideration towards
satisfying students-as-customers needs in a
more holistic systems based environment,
rather than the traditional compartmentalised
approach to teaching. With funding being
increasingly tied to performance, institutions
need not only to develop more appropriate
means of measuring teaching and learning out-
comes and provide tangible evidence of good
teaching practice, but to provide an environ-
ment that facilitates the adoption of improved
teaching methodologies and rewards outstan-
ding individuals.

Building on these themes, numerous papers
were presented that described the various ways
in which institutions were moving towards
being better able to meet customers needs in
both a face-to-face and an on-line (external)
environment. Various methodologies including
the use of case studies, problem-based lear-

CONTACT

Peter J. Batt, Curtin University of Technology, GPO
Box U1987, Perth 6845, Western Australia,
email: p.batt@curtin.edu.au

Participants of the Symposium at Kings Park, Perth.

ning, active learning and recent advances in
interactive on-line course delivery not only
greatly enriched the students learning experien-
ce, but provided a greater degree of realism
into the curriculum. Many of the case studies
presented from Australia, Europe and North
America spoke of the need for more interaction
with industry to ensure that the curriculum pro-
vided students with the skills and training they
would require in their intended careers. Others
spoke of the need to mobilise teacher’s interest,
commitment and enthusiasm, for horticulture
embraces knowledge and skills at many diffe-
rent levels of scholastic achievement.

Nevertheless, as an industry, horticulture was
often perceived as being unable to attract the
more gifted students. Several papers spoke of
the need to introduce students to the plant
sciences much sooner in their curriculum, while
others spoke of the need to better promote
horticulture as a career option or to provide
incentives to encourage students to pursue
tertiary studies in horticulture. For many institu-
tions, particularly those in the transitional
economies, a lack of resources was seen as a
significant impediment in both attracting and
retaining students.

However, it was not only the tertiary education
and training sector that faced enumerable chal-
lenges. Evidence was provided of the general
demise in agricultural extension programmes
worldwide. The declining importance of pro-
duction horticulture in the economy and with
fewer and larger farms, politicians have less to
gain from supporting rural communities.
Inadequate resources and a failure to recognise
the key benefits technological improvements
delivered to farmers were provided as critical
success factors in explaining the rate of adop-
tion.

Peter J. Batt
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Conventional open field crop production
faces high risks of damage by extreme solar
radiation, temperature, humidity, wind gust,
heavy rainfall, pests and diseases throughout
the year. Therefore, with the aim to increase
quality, yield and profitable high value of crop
production in the tropical and subtropical
regions, the Malaysian Agricultural Research
and Development Institute (MARDI) and the
International Society for Horticultural Science
(ISHS) organized the “International Symposium
on Greenhouses, Environmental Controls and
In-house Mechanization for Crop Production in
the Tropics and Subtropics”. They did so in
cooperation with the Agricultural and Food
Engineering Technical Division of The Institution
of Engineers, Malaysia (AFETD, IEM) and the
Malaysian Society for Horticultural Science
(MSHS). The symposium was held on 15-17
June 2004 at the Equatorial Hill Resort,
Cameron Highlands, Malaysia.

A total of 250 participants attended the sympo-
sium, coming from the following countries:
Australia, Bangladesh, Holland, India, Indo-
nesia, Italy, Japan, Kenya, Korea, Kuwait,
Malaysia, Mauritius, New Zealand, Philippines,

Commission Horticultural EngineeringInt’l Symposium on Greenhouses,
Environmental Controls and In-house
Mechanization for Crop Production in
the Tropics and Subtropics

Republic of Iran, Saudi Arabia, Spain, Sri Lanka,
Taiwan, Thailand, United Emirate Arab, United
Kingdom, United States of America, and
Yemen. Participants represented a wide range
of disciplines such as: crop production, mecha-
nization, automation, food technology, nutri-
tion, environmental management, IC technolo-
gy, education and others.

Eighty one scientific papers were presented by
distinguished corporate figures and professio-
nals who are active in the industry, by resear-
chers and academicians; 52 were oral presenta-
tions and 29 were presented as posters. They
covered diverse topics on:
� New technologies in design, construction and

maintenance of greenhouse structures

� Natural and mechanical greenhouse climate
control

� Trends in mechanization and automation in
greenhouse

� Irrigation systems and cultural practices

� Plant physiological and production practices
under controlled environment greenhouse
systems 

� Post-harvest handling and packaging

� Pest and disease management in greenhouse
production systems

� Emerging technologies in production systems
under controlled environment

� Market trends and strategies

There were 8 invited speakers who are experts
from the Netherlands, Japan, New Zealand,
United Kingdom, United States of America and
Malaysia.

The meeting began with a scientific and techni-
cal tour. Delegates were taken on a full-day
excursion to various fascinating farms in
Cameron Highlands. Mardi Cameron Highlands
Research Station, which was formerly known as
Federal Research Station established by the
British in 1925, was their first destination. After
independence, the station was placed under
the Ministry of Agriculture and Agro-based
Industry and later handed over to MARDI in
1971 with an objective to develop scientific and
technological knowledge in support of agricul-
tural development in the highlands.
Experienced fieldsmen briefed the delegates on
cultivars, planting and problems associated

Participants of the Symposium in front of the Equatorial Hill Resort.
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with maintenance, fertigation and irrigation.
Some dedicated strawberry, tomato and chry-
santhemum packing houses were also visited.
This tour has opened great opportunities for
exchange of information and delegates appre-
ciated the scenic beauty of Cameron Highlands
farmland, tea estates in mountain terrains and
its diverse indigenous vegetation.

The paper presentations provided a platform
for formulating and setting a direction to fur-
ther global enhancement of agriculture produc-
tion systems in controlled environment. They
also succeeded in showing the latest informa-
tion and technology to the participants.
Participants had the opportunity to renew con-
tacts, interact and exchange ideas and expe-
riences. The infusion of advanced technologies
for environmental control and in-house mecha-
nization for crop production in the tropics and
subtropics was thoroughly discussed.

Several techniques such as the effects of diffe-
rent parts of the solar radiation - visible part of
the light (PAR), ultraviolet (UV), near infrared
(NIR) and far infrared (FIR) - and its importance
for plant growth in greenhouses were discussed
as well as the strength of greenhouse structures
and the important material properties of green-
houses. Presentations also dealt with the clima-
tic control systems, mechanization and auto-
mation in greenhouses, irrigation delivery
systems for greenhouse crops in temperate cli-
mates and plant physiological and production
practices.

Some recent post harvest developments
that relate to product quality such as the
potential of 1- methylcyclopropene (MCP;
SmartFreshTM) as an inhibitor of ethylene,
dynamic controlled atmosphere (CA) storage,
modified atmosphere packaging (MAP) to
maintain post harvest texture, flavour and
eating quality, were discussed.

Participants visit to a tomato commercial farm.

The opening ceremony. From left to right: Datuk Dr. Saharan Anang (Director General of
MARDI), Dato’ Seri Kerk Choo Ting (Deputy Minister of Agriculture and Agro-based Industry,
Malaysia), Dato’ Sri Abi Musa Asaari Mohamed Nor (Secretary General of Ministry of
Agriculture and Agro-based Industry, Malaysia) and Prof. Dr. Errol W. Hewett (Chair of the ISHS
Commision on Quality and Post Harvest Horticulture).

CONTACT

Dr. Rezuwan Kamaruddin, Mechanization and
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Several major pests and diseases were impor-
tant topics. Attention was paid to common and
important pests like spidermites, thrips, white-
flies, leaf miners, aphids, lepidopteran larva,
slugs and snails as well as to diseases such as
powdery mildew, downy mildew, damping-off,
root rots, late blight, grey mould, sclerotinia
stem rots, and a wide range of viral and bacte-
rial diseases including their control and
management tactics. Environmental control in
tropical and subtropical countries had been
reviewed since the climate in these regions is
classified as hot and dry or hot and humid.

A challenging aspect was solving the energy
input and the skilled and intensive labour requi-
rements in the most economical way. At the
same time, a new technology for exporting a
variety of cut flowers by ship was launched. The
cost of export by sea is apparently much lower
than the usual way by air. This may reduce the
costs by as much as 40 to 60%.

In fifteen booths environmentally controlled
agriculture products were exhibited. A special
social programme, which included fantastic
ethnic dances from Malaysia, was arranged
together with an official dinner.

This symposium was successfully organized by
Dr. Rezuwan Kamaruddin and his Organizing
Committee. Everybody enjoyed the Malaysian
hospitality. Prof. Dr. Errol W. Hewett, Chair of
the ISHS Commission on Quality and Post
Harvest Horticulture, presented to MARDI the
ISHS-medal in the presence of the Hon. Deputy
Minister of Agriculture and Agro-based
Industry, Malaysia, Dato’ Seri Kerk Choo Ting
and Director General of MARDI, Datuk Dr.
Saharan Anang.

Rezuwan Kamaruddin
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Commission Quality and Post Harvest
Horticulture

Postharvest Unlimited Downunder
Conference 2004

The International Conference, Postharvest
Unlimited Downunder 2004, was held in
Sydney, Australia on 9-12 November 2004. It
was the first time that this prestigious confe-
rence series had been held in the southern
hemisphere.

The theme for the Conference was “Post-
harvest technologies for the delivery of high
quality horticultural products - implementation
based on an understanding of the physiological
and engineering requirements of produce”. The
International Institute of Refrigeration (IIR) and
the International Society of Horticultural
Science (ISHS) jointly agreed to co-badge this
conference.

Food Science Australia (FSA; a joint venture
between the CSIRO and the State Government
of Victoria) joined forces with the Australian
Institute of Refrigeration, Air Conditioning and
Heating (AIRAH) Inc. for conference manage-
ment. This arrangement was made in order to
take advantage of AIRAH’s professional reputa-
tion for delivery of conferences, seminars and
training courses that meet the needs of the
diverse industries they service. Co-chairs for the
conference, Dr. David Tanner and Brian Day
from FSA, assembled an impressive line-up of
speakers and events, with the help of their
international scientific committee.

94 participants from 14 countries attended the
9 conference sessions where 37 oral presenta-
tions and 30 posters were presented. The con-
ference highlighted the most recent and exci-
ting developments in the postharvest area, with
an emphasis on the following aspects:
� Quality kinetics and modelling

� Postharvest physiology 

� Measurement of quality attributes

� Fresh-cut products - technological challenges

� Processing and process improvement

� Technologies for shelf-life extension

� Preharvest effects on Postharvest

� Tracking and tracing supply chains 

The conference was sponsored by a number of
local horticultural or industry service companies.
These included Horticulture Australia Limited,
Ceebron Pty Limited, Wobelea Pty Limited,
NSW Department of State and Regional
Development, Perfection Fresh Pty Limited and
Temperature Technologies.

The conference was opened by the NSW
Minister for State Development, the Hon David
Campbell, at a welcome reception on the

Tuesday evening, and this was followed up the
next day by a welcome address by FSA’s CEO,
Professor Alastair Robertson. The minister’s
speech outlined that Australia and its close
neighbour New Zealand, have a strong history
of innovation in postharvest horticulture. He
stated that the region is an important contribu-
tor to the global horticultural industry, with
innovative products such as Pink Lady™ apples,
Broccolini™ and ZESPRI™ kiwifruit, having
been developed downunder. He also spoke of

technologies and applications such as the deve-
lopment of near-infrared (NIR) grading systems
and the application of nitric oxide for the exten-
sion of postharvest shelf life that were deve-
loped and/or applied successfully in Australia.

Professor Bart Nicolai from Belgium began the
1st session with an address entitled “Quality
kinetics and modelling”. This informative talk
got the session and conference off to a great
start! Other talks in the session, including a talk
from Dr. Pol Tijskens on biological age, ensured
that the high quality start to the conference
was maintained.

Session 2 covered postharvest physiology, and
included talks on kiwifruit, apples, orchids,
oranges and roses. A number of younger scien-
tists featured in this session, as with many
others, and this demonstrated the health and
future of this science discipline.

The third session covered measurement of qua-
lity attributes, and was headed by a keynote
speaker from the Australian horticultural indus-
try, Robert Gray. Robert outlined how the
Harvest Company had used innovation to
improve their market position and integrated it
into their business. Session 4 saw a slight
change in tack, and covered processing and
process improvement. This session introduced
delegates to work being undertaken in high
pressure processing, and a number of talks on
improved methods of washing and decontami-
nating horticultural products.

Panoramic view of the Sydney skyline showing the Sydney Opera House.

Prof. Bart Nicolai, keynote speaker on day
1 who spoke about Quality Modelling and
Kinetics.
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The conference dinner was attended by more
than 100 participants and guests and was
sponsored by an Australian Fresh Produce
Company that has seen rapid growth through
the application of innovation into expanded
product lines. Perfection Fresh CEO, Michael
Simonetta, spoke briefly at the dinner and
announced that guests would take part in the
worldwide premier restaurant serving of his
company’s newest addition, the “Ruletto™”.
This product is like nothing else. Grown exclu-
sively for Perfection Fresh, the Ruletto™ is a
brand new vegetable that brilliantly combines
the best features of the traditional zucchini and
classic squash. Conference participants were
treated to this new eating experience.

The start of day 2 saw Professor Errol Hewett
from ISHS give an informative overview of this
Institute and his presentation was well received.
This was followed by a keynote talk from Dr.
Jim Gorny of the International Fresh-cut
Produce Association, USA and presentations on
minimally processed lettuce, processed pine-
apple and developments in active and intelli-
gent packaging for fresh-cut produce.

The second session of the day covered how pre-
harvest factors can impact on postharvest qua-
lity. This session had a mixture of presentations
covering fruits and flowers and primed the
audience for an interesting afternoon, where
the delegates (and partners) were taken to see
the spectacular sights of Sydney. Whilst the
weather was fairly poor late in the day (the
drought that had been afflicting Sydney for
months finally broke), all delegates enjoyed the
outing.

Day 3 began with an overview of the IIR and
two of its working parties by Dr. David Tanner
and Professor Bart Nicolai. This was followed by
a keynote address from Professor Chris Watkins
from Cornell University, USA, on ‘1-MCP-based
technologies for storage and shelf life exten-
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Dr. David Tanner, Food Science Australia, PO Box
52, North Ryde, Sydney NSW 1670, Australia,
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The Ruletto™ that made its restaurant
culinary debut at the conference.

sion’. This headed up a session on shelf life
extension and included applications of 1-MCP
as well as new fumigants and calcium treat-
ments.

Session 8 continued the quality measurement
theme with presentations from six speakers
from around the globe on seven different horti-
cultural products. This was a most informative
and interesting session; with many examples of
new technologies being commercially applied
in the industry.

The final conference session began with a key-
note address from Dr. Frank Bollen from New
Zealand. Dr. Bollen covered ‘Traceability in fresh
produce supply chains’, a very topical issue for
horticultural producers, exporters and marke-
ters alike. This talk looked at drivers, opportuni-
ties and issues associated with traceability and

set the scene for the more ‘engineering’ side of
the audience to cover supply chain assessment
and technology. The key learning out of this
session was that supply chain variability is ‘stan-
dard fare’ and understanding and management
of this variability is the key to improvement.

In summing up, Dr. David Tanner thanked all
the speakers, participants and sponsors for
making this conference such a pleasure to orga-
nise. Professor Errol Hewett (Chairman of the
ISHS Commission Quality and Post Harvest
Horticulture) closed off the official proceedings
of the conference by thanking the delegates
and presenting the ISHS Medal to Dr. Tanner for
his contributions to the ISHS. In his closing com-
ments, Professor Hewett rightfully explained
why Postharvest Unlimited was such a success-
ful conference series - it is the coming together
of two areas of science; physiology and engi-
neering. This conference is somewhat unique in
this regard, and offers a different perspective to
the research community through the integra-
tion of these two disciplines.

Discussions have already begun on the next
Postharvest Unlimited conference. Poland is
looking a likely location for the 3rd event of this
successful series in 2007. We look forward to
renewing old friendships there...

David Tanner

FROM THE SECRETARIAT
FROM THE SECRETARIAT

New ISHS Members
We are pleased to welcome the follo-
wing new members:

NEW ORGANISATION
MEMBERS:

Denmark: Emergent Genetics Vegetable a/s

India: Golden Seeds Pvt. Ltd.

Portugal: Tomaterra-Org.Productores Tomate
Crl

NEW INDIVIDUAL MEMBERS:

Argentina: Eduardo de La Tour; Australia: Mr.
Hector Burton, Noel Butler, Mr. Leon Cotsaris,
Dr. Nigel Crump, Mr. Jorge de Moya, Mr. Ken
Gaudion, Mr. Mark Kailis, Mr. John Mason, Mr.
Ian Murray, Mr. Michael Rettke, Ms. Janine
Robertson, Peter Tambanis, Dr. Cedric Twyford,
Mr. David Walton, Mr. Chris Werndly, Dr. Jianlu
Zhang; Belgium: Prof. Dr. Anne-Laure
Jacquemart, Ms. Alexandra Lammens, Mr. Wim

Lammertyn, Mr. Patrick Maes, Mr. Olivier Stiers,
Mr. Eric Stöcklin, Mr. Kristof Vermeulen; Brazil:
Mr. Raphael Castro, Prof. Dr. Olivier Vilpoux;
Bulgaria: Mr. Dimiter Petrov; Canada: Giles
Collins, Ms. Christi Evans, Mrs. Elizabeth A.
Klose, Ms. Marie-Claude Magny, Mr. John
Oosterveld, Dr. Nicholas Savidov, Dr. Paul A.
Wiersma; Chile: Dr. Marlene Ayala, Mr. Rodrigo
Cruzat, Prof. Dr. Pilar Mazuela, Dr. Salvador
Villablanca; China: Prof. Lu Wangjin, Dr. Zhaoqi
Zhang; Colombia: Carlos Castro; Costa Rica:
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Mr. Manuel Angel Laurent Alvarado; Croatia:
Dr. Djurdica Zutinic; Czech Republic: Dr. Ivo
Wiesner; Denmark: Mr. Lars Bentsen;
Ecuador: Mr. Nelson Jaramillo Pita; Egypt: Dr.
Mahmoud Sharaf-Eldin; Finland: Mr. Jukka
Kallijarvi, Jukka Tuominen; France: Mr. Laurent
Chausset, Mr. Eric Duflot, Mr. Bertrand Girardi,
Mr. Nicolas Gribius, Ms. Sigrid Hansen Catania,
Caroline Hoogenboom, Mr. Sebastien Linard,
Aurelie Mathe; Gambia: Mr. Abraham
Darkwah; Georgia: Dr. Zviad Bobokashvili;
Germany: Friedemann Ebner, Dr. Nazim
Gruda, Mr. Hermann Husmann; Greece: Mr.
Evangelos Argirakis, Ms. Elif Cigdem Dogan, Dr.
Panagiotis Giaglaras, Evangelos Koutoupis,
Ioannis Papageorgiou, Mr. Lambis Papageorgo-
poulos, Mr. Grigoris Pappas, Mr. Marinos
Tzavaras; Hungary: Mr. Gabor Dren, Mr. Jozsef
Racsko, Mr. Sandor Thurzo; India: Mr. Harshad
Patel, Gopalakrishnan Ramasamy, Mr. Mandeep
Singh, Dr. Shivinder Singh; Indonesia: Ms.
Ferica Dewi, Medi Sulaharja; Iran: Dr. Hossein
Hokmabadi, Mr. Seydabdol Majid Mortazavi;
Ireland: Mr. John Naughton, Mr. Andrew
Wilson; Israel: Mr. Ehood Eprhatiy; Italy: Dr.
Massimiliano Ballardini, Mr. Maurizio Barriera,
Lacopo Benedetti, Mr. Paolo Callea, Dr. Michele
De Vita, Mr. Nunzio Mastrodomenico, Youssef
Rouphael, Mr. Alessio Zanasi; Japan: Kazuhiko
Nakamura; Kenya: Mr. Farid Mohamed; Korea
(Republic of): Young-Ae Choi, Dr. Mahn Jo
Kim; Latvia: Dr. Dace Auzenbaha; Mexico:
Mercedes Godinez, Mr. Armando Grijalva,
Hugo Martinez, Mr. Francisco Orduno, Mr.
Armando Palacios, Dr. Jose Ramirez Villapudua,

Dr. Martha Alicia Rodriguez Mendiola;
Micronesia: Dr. Flordeliza Javier; Namibia: Mr.
Patrick Hilger; Netherlands: Mr. Jan Willem
Hoopman, Rink Kraakman, Mr. Paul J.H.
Schoorl, Dr. Frank Supplie, Dr. Bert Van Tol,
Brian Wade; New Zealand: Mr. Jeff Broad, Dr.
Eddie Yasohachi Shiojima; Nicaragua: Miguel
Zavala; Nigeria: Mr. Ismail Abodunrin;
Norway: Mr. Jan Meland; Papua New
Guinea: Mr. Martin Gunther; Peru: Mr.
Edoardo Porcari; Poland: Dr. Grzegorz
Cieslinski, Tadeusz Kusibab; Portugal: Prof. Dr.
Pedro José Correia; Puerto Rico: Mr. Roberto
Morales; Saudi Arabia: Dr. Mohammed
Refdan Alhajhoj Al-Qahtani; Slovenia: Ms.
Natasa Ferant; South Africa: Dr. Matthew
Cobbett, Dr. Clive Kaiser, Mr. Adam Struben,
Charlie Van Veyeren; Spain: Mr. Joaquin
Algarin, Mr. Bargosa Bargosa, Dr. Jordi Doltra
Bregón, Mr. Jordi Fuentes Prada, Juan Francisco
Giner Gonzalbez, Lucas Gomez, Sergi Redondo;
Sweden: Eva Tingström; Switzerland: Mr.
Bijan Boghraty, Regina Burger, Mr. Heinz
Flueckiger; Taiwan:Prof. Iou-Zen Chen, Ms. Yu-
Shan Liu; Tanzania: Mr. Geoffrey Kirenga, Mr.
Laurent Kyombo; Thailand: Mr. Pharuehut
Simsomboonphol, Prof. Suneerat Sripaoraya;
Turkey: Mr. Tolga Balikci, Dr. Mehmet Bas, Ms.
Asuman Cansev, Mr. Ahmet Cen; United
Kingdom: Mr. Hazandy Abdul Hamid, Mr. Alan
Bicker, Mr. Paul Bray, Prof. Simon Bright, Mr.
Timothy Goodman, Mr. Stuart Houston, Ms.
Stephine Jones, Mr. Neil Morton, Ms. Yonit
Nadra, Mr. Jason Oke, Mr. John Pringle, Mr.
Mark Raymont, Mr. Mick Reed, Mr. G. Hugh

Sidaway, Mr. Phillip Smith, Ms. Tracey Stretton,
Mr. Nikolaos Tzortzakis, Mr. Tomasz Weso-
lowski; United States of America: Mr. Shamel
Alameldein, Mr. Mark Alexander, Mohannad
AL-Saghir, Dr. Mohammad Bari, Michael
Barton-Sweeney, Mr. Benjamin Beckmann, Mr.
Massimo Bosacchi, Marechal Brown, Steve P.
Castagnoli, Shannon Charnley, Mr. Adam
Crossman, Paul Deutsch, Todd C. Einhorn, Mr.
Anthony Ellard, Matthieu Fidelibus, Dr. Martin
Gent, Jean M. Gerrath, Dr. Penelope Gianelli,
Plamen Grigorov, Dr. Brian Hamilton, George
Hart, Mr. Randy Heinzen, David Jadidian, Mr.
John Jordan, Dr. Andrew J. Kaufman, Daniel
Kelly, Angel Lara, Mr. Mike Lempriere, Felix
Madrid, Ms. Nancy Marcove, Mr. David Mariani,
Matt Mattus, Ms. Christina Mullen, Michael
Murphy, Krishna Nemali, Ms. Anh Huong
Nguyen, Joyce Norikane, Matthew Nussbaum,
Kristina Ms. Owens, Sonali Padhye, Prof. Ross
Penhallegon, Dennis Perry, Timothy Pianka,
Prof. Dr. Brian Purvis, Ms. Linda Roberts, John
Rutherford, Mr. Frank Schaffer, Hye Seo, Ms.
Margaret Shea, Dr. Candice Shoemaker, Dr.
Paul Sisco, Lisa Smiley, Prof. Liliana Stamova, Dr.
Kurt Steinke, Ms. Angel Straub, Dr. Michael
Sussman, Mr. Huy Tran, Arthur O Tucker, Mr.
Kosuke Uchida, Dr. Ryan Warner, Mr. David
Winfrey, Alex Wood, Dr. Anand Krishna Yadav,
Dr. Xiaohan Yang; Vietnam: Dr. Paule Moustier

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

YEAR 2005

� April 11-15, 2005, East London (South Africa): IV International
Pineapple Symposium. Info: Mr. Allen Graham Duncan, Managing
Director, Summerpride Foods Ltd., PO Box 507, East London, 5200,
South Africa. Phone: (27)2743-7311770, Fax: (27)2743-7311544,
email: allen@sumpride.co.za web: www.pinesymp05.org 

� May 16-20, 2005, Faro (Portugal): III International Symposium on
Figs. Info: Prof. Dr. José Leitão, FERN, University of Algarve, Campus
de Gambelas, 8005-139 Faro, Portugal. Phone: (351)289800939,
Fax: (351)289818419, email: jleitao@ualg.pt or fig2005@ualg.pt
web: www.ualg.pt/fig2005 

� May 20-26, 2005, Tehran (Iran): IV International Symposium on
Pistachio and Almond. Info: Dr. A. Javanshah, Iran Pistachio
Research Institute, PO Box 77175/435 Rafsanjan, Iran. Phone:
(98)3914225202, Fax: (98)3914225208, email: javanshah@pri.ir
web: www.pri.ir 

� May 29 - June 2, 2005, Leuven (Belgium): Model-IT 2005.
Applications of Modelling as an Innovative Technology in the
Agri-Food Chain. Info: Prof. Dr. Bart Nicolai, Laboratory of
Postharvest Technology, KU Leuven, W. Decroylaan 42, 3001
Heverlee, Belgium. Phone: (32)16322375, Fax: (32)16322955, email:
bart.nicolai@agr.kuleuven.ac.be web: www.model-it-2005.be 

� June 6-10, 2005, Bursa (Turkey): V International Cherry
Symposium. Info: Prof. Dr. Atilla Eris, Uludag Universitesi, Ziraat
Fakültesi, Bahce Bitkileri Bolumu Baskani, 16059 Bursa, Turkey.
Phone: (90)2244428001, Fax: (90)2244428120, email: info@5ics.org
or atillaer@uludag.edu.tr and Co-convener Dr. Masum Burak,
Ataturk Central Horticultural Research Institute, 77102 Yalova,
Turkey. Phone: (90)2268142520, Fax: (90)2268141146, email:
masum_burak@yalova.tagem.gov.tr web: www.5ics.org 

� June 13-17, 2005, Murcia (Spain): XIII International Symposium
on Apricot Breeding and Culture. Info: Dr. Felix Romojaro and Dr.
Federico Dicenta, CEBAS-CSIC, PO Box 164, 30100 Espinardo
(Murcia), Spain. Phone: (34)968396328 or (34)968396309, Fax:
(34)968396213, email: apricot@cebas.csic.es Symposium Secretariat:
Viajes CajaMurcia, Gran Via Escultor Salzillo 5. Entlo. Dcha., 30004
Murcia, Spain. Phone: (34)968225476, Fax: (34)968223101, email:
congresos@viajescajamurcia.com web: apricot.viajescajamurcia.com 
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� June 14-17, 2005, Kuala Lumpur (Malaysia): II International
Symposium on Sweetpotato and Cassava - 2ISSC. Info: Dr. Tan
Swee Lian, MARDI, Rice & Industrial Crops Research Centre, PO Box
12301, 50774 Kuala Lumpur, Malaysia. Phone: (60)389437516, Fax:
(60)389425786, email: sltan@mardi.my web: http://www.mardi.my 

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

� June 21-24, 2005, Aas (Norway): V International Symposium on
Artificial Lighting. Info: Prof. Dr. Hans R. Gislerod, Dept. of Plant
and Environmental Sciences, Agricultural University of Norway, PO
Box 5022, 1432 Aas, Norway. Phone: (47)64947800 or
(47)64947824, Fax: (47)64947802, email: hans.gislerod@ipf.nlh.no
or lightsym2005@nlh.no web: www.lightsym2005.no  

� June 26-30, 2005, Saltillo Coahuila (Mexico): X International
Symposium on Plant Bioregulators in Fruit Production. Info: Dr.
Homero Ramirez, Salazar 1081, Zona Centro, Saltillo Coahuila
25000, Mexico. Phone: (52)84174167, email:
homeror@terra.com.mx web: www.saltillo2005.org 

� July 5-10, 2005, East Lansing, MI (USA): IX International
Controlled Atmosphere Research Conference. Info: Dr. Randolph
M. Beaudry, Michigan State University, Department of Horticulture,
A22 Plant& Soil Sci. Building, East Lansing, MI 48824-1325, USA.
Phone: (1)517 355 5191 x303 or x339, Fax: (1)517 353 0890, email:
beaudry@msu.edu or allens@msu.edu, web:
www.hrt.msu.edu/CA2005 

� July 19-23, 2005, Chiang Mai (Thailand): International Symposium
on Improving the Performance of Supply Chains in the
Transitional Economies. Info: Dr. Peter J. Batt, ISHS Supply Chain
Management Symposium, Horticulture, Curtin University of
Technology, GPO Box U1987, Perth 6845, WA, Australia. Phone:
(61)892667596, Fax: (61)892663063, email: p.batt@curtin.edu.au
web: muresk.curtin.edu.au/conference/ishscm  

� August 15-18, 2005, Oxford, MS (USA): International Symposium
on Quality and Safety Issues Related to Botanicals. Info: Dr.
Ikhlas Khan, National Center for Natural Products Research, School
of Pharmacy, University of Mississippi, PO Box 1848, University, MS
38677, USA. Phone: (1)6629157821, Fax: (1)6629151006, email:
ikhan@olemiss.edu

� August 18-21, 2005, Québec (Canada): International Conference
on Human Health Effects of Fruits and Vegetables. Info: Dr.
Yves Desjardins, Academic Director, Institute of Nutraceutical and
Functional Foods, Horticultural Research Center, Laval University,
Quebec, QC G1K 7P4, Canada. Phone: (1)4186562131x2359, Fax:
(1)4186567856, email: yves.desjardins@plg.ulaval.ca web:
www.favhealth2005.org 

� September 4-10, 2005, Angers (France): International Symposium
on Growing Media. Info: Dr. Jean-Charles Michel, National Institute
of Horticulture, INH, Research Unit A-462, SAGAH, 2 rue Le Notre,
49045 Angers Cedex 01, France. Phone: (33)241225422, Fax:
(33)241225553, email: jean-charles.michel@inh.fr or ishs-
angers2005@inh.fr web: ishs-angers.agrena.org 

� September 5-8, 2005, Singapore (Singapore): International
Conference & Exhibition on Soilless Culture - Singapore 2005
(ICESC-2005). Info: Dr. Mallick F. Rahman M., Chairman Conference
Organizing Committee, Block 461 #13-75 Crawford Lane, Singapore
190461. Phone: (65)62918153, Fax: (65)62987978, email:
ICESC2005@singaporehydroponics.com web: www.icesc-2005.com 

� September 12-16, 2005, Townsville, North QLD (Australia): III
International Symposium on Cucurbits. Info: Dr. Gordon Rogers,
Horticultural Research and Development, PO Box 552 Sutherland
NSW 2232, Australia. Phone: (61)295270826, Fax: (61)295443782,
email: gordon@ahr.com.au or III Cucurbitsymposium, Joanna Embry,
Growcom, PO Box Bundaberg QLD 4670, Australia.Phone:
(61)741532555, Fax: (61)741531322, email:
jembry@growcom.com.au web: www.cucurbitsymposium.org.au 

� September 15-17, 2005, Venosa (Italy): International Symposium
on Advances in Grapevine and Wine Research. Info: Dr. Vitale
Nuzzo, Dipartimento di Scienze dei Sistemi Colturali, Forestali e
dell’Ambiente, Viale dell’Ateneo Lucano, 10, 85100 Potenza, Italy.
Phone: (39)0971205263 or (39)3293606254, Fax: (39)0971205378,
email: nuzzo@unibas.it 

� September 18-22, 2005, California (USA): IV International
Symposium on Rose Research and Cultivation. Info: Dr. H. Brent
Pemberton, Texas Agricultural Experiment Station, Texas A&M
University Agricultural Research and Extension Center, PO Box 200,
1710 N. Highway 3053, Overton, TX 75684-0200, USA. Phone:
(1)9038346191, Fax: (1)9038347140, email: b-pemberton@tamu.edu
web: flowers.tamu.edu/symposium/ 

� October 5-7, 2005, Freemantle, WA (Australia): III International
Phylloxera Symposium. Info: Dr. Kevin Powell, Department of
Primary Industries, Rutherglen Centre, RMB 1145, Rutherglen, VIC
3685, Australia. Phone: (61)260304500, Fax: (61)260304600, email:
kevin.powell@dpi.vic.gov.au

� October 10-14, 2005, Daytona Beach (USA): International
Symposium on Biotechnology of Temperate Fruit Crops and
Tropical Species. Info: Dr. Ralph Scorza, USDA-ARS Appalachian Fruit
Research Station, 2217 Wiltshire Rd., Kearneysville, WV 25430, USA.
Phone: (1)3047253451, Fax: (1)3047282340, email:
rscorza@afrs.ars.usda.gov or Dr. Richard Litz, University of
Florida/IFAS, Horticultural Sciences Department, 18905 SW 280 St.,
Homestead, FL 33031-3314, USA. Phone: (1)3052467001ext310, Fax:
(1)3052467003, email: rel@ifas.ufl.edu web:
conference.ifas.ufl.edu/ishscrops 

� November 2005, Kuala Lumpur (Malaysia): I International
Symposium on Papaya. Info: Dr. Abd. Shukor Abd. Rahman,
Horticulture Research Centre, MARDI, GPO Box 12301, 50774 Kuala
Lumpur, Malaysia. Phone: (603)89437263, Fax: (603)89487590,
email: arshukor@mardi.my 

� December 1-7, 2005, Santiago (Chile): IX International Rubus and
Ribes Symposium. Info: Dr. Maria Pilar Banados, Universita Catolica
de Chile, Departamento de Fruticultura y Enologia, Casilla 306-22,
Vicuna Mackenna 4860, Santiago, Chile. Phone: (56)26864305, Fax:
(56)25534130. email: pbanados@puc.cl

� December 5-8 2005, Lucknow - Uttar Pradesh (India): I International
Guava Symposium. Info: Prof. Dr. R.K. Pathak, Central Institute of
Subtropical Horticulture, Rehmankhera, PO Kalkori, Lucknow 227
107, India. Phone: (91)5222841022, Fax: (91)5222841025, email:
cish2001in@yahoo.co.in web: www.intguavasymp.net 

YEAR 2006

� February 5-10, 2006, Sandton, Johannesburg (South Africa): VIII
International Mango Symposium. Info: Dr. Richard Elphick, 48,
Malelane 1320, South Africa. Phone: (27)137260089, Fax:
(27)137260113, email: elphickr@iafrica.com 

� February 19-24, 2006, Agadir (Morocco): International Symposium
on Advances in Soil and Soilless Cultivation under Protected
Environment. Info: Conveners Dr. A Hanafi and Dr. W.H. Schnitzler,

NEW

NEW

NEW
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Institut Agronomique et Véterinaire Hassan II, Complexe Horticole,
PO BOX 12042, Cité Balnéaire, Agadir 80.000, Morocco. Phone:
(212)48248152 or 61177968, Fax: (212)48248152, email:
hanafi@iavcha.ac.ma web: www.iavcha.ac.ma/ishs-morocco2006 

� February 21-24, 2006, Rotorua (New Zealand): VI International
Kiwifruit Symposium. Info: Dr. Bob Martin, Market Access and
Technical Manager, Zespri International Ltd., 400 Maunganuit Rd.,
Mount Maunganui (PO Box 4043, Manganui South), New Zealand.
Phone: (64)75751591 or 21595128, Fax: (64)75751340, email:
bob.martin@zespri.com web: www.kiwi2006.com 

� February 22-25, 2006, San Remo (Italy): The Labiatae: Advances in
Production, Biotechnology and Utilization. Info: Dr. Barbara
Ruffoni, CRA Experimental Institute of Floriculture, Corso Inglesi 508,
18038 San Remo, Italy. Phone: (39)0184667251, Fax:
(39)0184695072, email: b.ruffoni@istflori.it web: www.istflori.it 

� March 28-31, 2006, Lorca - Murcia (Spain): VI International
Symposium on Artichoke, Cardoon and their Wild Relatives.
Info: Ir. Regino Aragón Pallarés, Dpto. Horticultura, IMIDA, C/ Mayor,
S/N, 30150 La Alberca (Murcia), Spain. Phone: (34)968366773, Fax:
(34)968366792, email: regino.aragon@carm.es  or Dr. Juan A.
Fernández, Departamento Producción Vegetal, Universidad
Politécnica de Cartagena, Paseo Alfonso XIII, 52, 30203 Cartagena,
Spain. Phone: (34)968325446, Fax: (34)968325435, email: juan.fer-
nandez@upct.es Symposium Secretariat: Viajes CajaMurcia, Gran Via
Escultor Salzillo 5. Entlo. Drcha., 30004 Murcia, Spain. Phone:
(34)968225476, Fax: (34)968223101, email: congresos@viajescaja-
murcia.com web: www.viajescajamurcia.com/artichoke 

� March 30 - April 5, 2006, San Diego, California (USA): VII
International Protea Research Symposium. Info: Mr. Dennis Perry,
Perry's Panorama, PO Box 540, Somis, CA 93066-0540, USA. Phone:
(1)8056423267, Fax: (1)8056425967, email: perrypan@adelphia.net

� April 1-5, 2006, Guangzhou (China): II International Symposium
on Loquat. Info: Dr. Shunquan Lin, College of Horticulture, South
China Agricultural University, Guangzhou 510642, Wushan, China.
Phone: (86)2085288262, Fax: (86)2085282107, email:
cmliu@scau.edu.cn 

� April 26-28, 2006, Almería (Spain): Symposium on Greenhouse
Cooling: Methods, Technologies and Plant Response. Info: Dr.
Jerónimo Pérez Parra, Estación Experimental de Cajamar, Autovía del
Mediterráneo Km. 416,7, 04710 El Ejido, Almería, Spain. Phone:
(34)950580569, Fax: (34)950580450, email: jpparra@cajamar.es  

� May 22-26, 2006, Antalya (Turkey): XX International Symposium
on Virus and Virus-like Diseases of Temperate Fruit Crops and
XI International Simposium of Small Fruit Virus Diseases. Info:
Prof. Dr. Kadriye Çaglayan, Mustafa Kemal University, Agriculture
Faculty, Plant Protection Department, 31034 Antakya-Hatay, Turkey.
Phone: (90)3262455836 Ext.1347, Fax: (90)3262455832, email:
caglayan@mku.edu.tr and Prof. Dr. Filiz Ertunc, Ankara University,
Faculty of Agriculture, Department of Plant Protection, 06110
Ankara, Turkey. Phone: (90)3123170550 ext.1120, Fax:
(90)3123187029, email: ertunc@agri.ankara.edu.tr

� June 7-10, 2006, Presov (Slovak Republic): I International
Symposium on Chamomile Research, Development and
Production. Info: Dr. Ivan Salamon, Department of Ecology, FHPV
Presov University, 17th November Street #1, 071 16 Presov, Slovakia.
Phone: (421)517725361 or (421)907186500, Fax: (421)517725547
or (421)517710803, email: salamon@fhpv.unipo.sk 

� June 25-29, 2006, Udine (Italy): IX International Conference on
Grape Genetics and Breeding. Info: Prof. Enrico Peterlunger,
Università di Udine, Dip. di Produzione Vegetale e Tecnologie

Agrarie, Via delle Scienze 208, 33100 Udine, Italy. Phone:
(39)0432558629, Fax: (39)0432558603, email:
enrico.peterlunger@dpvta.uniud.it

� August 13-19, 2006, Seoul (Korea): XXVII International
Horticultural Congress. web: www.ihc2006.org 

� August 28 - September 2, 2006, Mildura, VIC (Australia): V
International Symposium on Irrigation of Horticultural Crops.
Info: Dr. Ian Goodwin, Senior Irrigation Scientist, Horticulture
Physiology Section, Department of Primary Industries, Private Bag #1,
Tatura 3616 VIC, Australia. Phone: (61)358335240 or
(61)409351962, Fax: (61)358335299, email:
ian.goodwin@dpi.vic.gov.au

� September 11-15, 2006, San Remo (Italy): XXII International
EUCARPIA Symposium - Section Ornamentals: Breeding for
Beauty. Info: Dr. Tito Shiva or Dr. Antonio Mercuri, CRA Istituto
Sperimentale per la Floricoltura, Corso degli Inglesi 508, 18038 San
Remo (IM), Italy. Phone: (39)0184694846, Fax: (39)0184694856,
email: a.mercuri@istflori.it 

� October 16-17, 2006, Adana (Turkey): I International Symposium
on Pomegranate and Minor Mediterranean Fruits. Info: Prof. Dr.
Ahsen Isik Özgüven, Cukurova University Agricultural Faculty,
Horticultural Department, Ziraat Fakültesi Bahçe Bitkileri Bölümü
01330, Adana, Turkey. . Phone: (90)3223386564, Fax:
(90)3223386388, email: ahsen@cu.edu.tr 

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

YEAR 2007

� 2007, Geneva, NY (USA): II International Symposium on
Rootstocks. Info: Dr. Terence Robinson, Dept. Horticultural Science,
New York State Agricultural Experiment Station, Geneva, NY 14456-
0462, USA. Phone: (1)315-787-2227, Fax: (1)315-787-2216, email:
tlr1@nysaes.cornell.edu

� 2007, Bornova Izmir (Turkey): II International Symposium on
Tomato Diseases. Info: Prof. Hikmet Saygili, Ege University, Ziraat
Fakultesi, Bitki Koruma Bolumu, 35100 Bornova Izmir, Turkey. Phone:
(90)2323886857, Fax: (90)2323881864, email:
saygili@ziraat.ege.edu.tr

Additional information at www.ishs.org/calendar
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ACTA HORTICULTURAEACTA HORTICULTURAE

Available Issues of Acta Horticulturae

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

Acta      Acta Title Acta
Number Price (EUR)

677 WOCMAP III: Perspectives in Natural Product Chemistry 49

676 WOCMAP III: Conservation, Cultivation and Sustainable Use of
MAPs 56

675 WOCMAP III: Bioprospecting and Ethnopharmacology 58

668 I International Humulus Symposium 65

667 IV International Cherry Symposium 110
666 IV International Pineapple Symposium 79

665 II International Symposium on Lychee, Longan, Rambutan and other
Sapindaceae Plants 89

664 IV International Symposium on Irrigating of Horticultural Crops 132

663 XI Eucarpia Symposium on Fruit Breeding and Genetics 186

662 VII International Symposium on Temperate Zone Fruits in the Tropics
and Subtropics 99

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

660 V International Congress on Artichoke 119

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

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

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

656 X International Symposium on Small Fruit Virus Diseases 57

655 XV International Symposium on Horticultural Economics and
Management 106

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

653 IX International Symposium on Plant Bioregulators in Fruit
Production 61

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

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

650 I International Symposium on Saffron Biology and Biotechnology 102

649 Euro Berry Symposium - Cost 836 Final Workshop 77

648 South Pacific Soilless Culture Conference - SPSCC 60

647 International Code of Nomenclature for Cultivated Plants 55

646 International Symposium on Irrigation and Water Relations in
Grapevine and Fruit Trees 54

645 VII International Mango Symposium 136

644 International Symposium on Growing Media and Hydroponics 117

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

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

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

639 XXVI International Horticultural Congress: Expanding Roles for
Horticulture in Improving Human Well-Being and Life Quality 84

638 XXVI International Horticultural Congress: Sustainability of
Horticultural Systems in the 21st Century 105

637 XXVI International Horticultural Congress: Advances in Vegetable
Breeding 84

636 XXVI International Horticultural Congress: Key Processes in the
Growth and Cropping of Deciduous Fruit and Nut Trees 140

635 XXVI International Horticultural Congress: Managing Soil-Borne
Pathogens: A Sound Rhizosphere to Improve Productivity in
Intensive Horticultural Systems 57

634 XXVI International Horticultural Congress: IV International
Symposium on Taxonomy of Cultivated Plants 68

633 XXVI International Horticultural Congress: Protected Cultivation
2002: In Search of Structures, Systems and Plant Materials for
Sustainable Greenhouse Production 109

632 XXVI International Horticultural Congress: Citrus and Other
Subtropical and Tropical Fruit Crops: Issues, Advances and
Opportunities 81

631 XXVI International Horticultural Congress: Issues and Advances in
Transplant Production and Stand Establishment Research 70

630 XXVI International Horticultural Congress: Nursery Crops;
Development, Evaluation, Production and Use 78

629 XXVI International Horticultural Congress: The Future for Medicinal
and Aromatic Plants 107

628 XXVI International Horticultural Congress: Issues and Advances in
Postharvest Horticulture 168

627 XXVI International Horticultural Congress: Toward Ecologically
Sound Fertilization Strategies for Field Vegetable Production 71

626 XXVI International Horticultural Congress: Berry Crop Breeding,
Production and Utilization for a New Century 96

625 XXVI International Horticultural Congress: Biotechnology in
Horticultural Crop Improvement: Achievements, Opportunities and
Limitations 98

624 XXVI International Horticultural Congress: Elegant Science in
Floriculture 110

623 XXVI International Horticultural Congress: Plant Genetic Resources,
The Fabric of Horticulture’s Future 80

622 XXVI International Horticultural Congress: Genetics and Breeding of
Tree Fruits and Nuts 120

621 XXVI International Horticultural Congress: Horticultural Science in
Emerging Economies, Issues and Constraints 46

620 XXVI International Horticultural Congress: Asian Plants with Unique
Horticultural Potential: Genetic Resources, Cultural Practices, and
Utilization 99

619 XXVI International Horticultural Congress: Potatoes, Healthy Food for
Humanity: International Developments in Breeding, Production,
Protection and Utilization 99
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618 XXVI International Horticultural Congress: Environmental Stress and
Horticulture Crops 107

617 Workshop on Rootstocks’ Performance in Phylloxera Infested
Vineyards 51

616 I International Symposium on Acclimatization and Establishment of
Micropropagated Plants 104

615 IV International Conifer Conference 97
613 VIII International Symposium on the Processing Tomato 96
612 XXI International Eucarpia Symposium on Classical versus Molecular

Breeding of Ornamentals - Part I 55
611 International Congress on Greenhouse Vegetables. The Production

Chain of Fresh Tomatoes, Peppers and Cucumbers 43
610 V International Symposium on Kiwifruit 109
609 International Symposium on Managing Greenhouse Crops in Saline

Environment 102
608 International Symposium on The Horizons of Using Organic Matter

and Substrates in Horticulture 70
607 IX International Symposium on Timing of Field Production in

Vegetable Crops 61
606 International Workshop on Characterization of Genetic Resources of

Temperate Zone Fruits for the Tropics and Subtropics 30
605 II International Symposium on Fig 74
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

596 VIII International Symposium on Pear 154
595 International Symposium on Apple Breeding for Scab Resistance 52
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
580 IV International ISHS Symposium on Artificial Lighting 63
579 II Balkan Symposium on Vegetables and Potatoes 120
578 International Symposium on Design and Environmental Control of

Tropical and Subtropical Greenhouses 80
577 VII International Symposium on Plum and Prune Genetics, Breeding

and Pomology 80
576 International Conference on Medicinal and Aromatic Plants.

Possibilities and Limitations of Medicinal and Aromatic Plant
Production in the 21st Century 76

575 International Symposium on Tropical and Subtropical Fruits 150
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 - Part II 55
571 Workshop Towards and 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 II International Symposium on Application 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 Symposium on Pollination - 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 VII 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
Millennium 68

553 IV International Conference on Postharvest Science 123

552 XX International Eucarpia Symposium, Section Ornamentals,
Strategies for New Ornamentals - Part I 53

551 IX International Symposium on Small Fruit Virus Diseases 43

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

549 International Symposium on Composting of Organic Matter 47

548 International Symposium on Growing Media and Hydroponics 108

547 III International Symposium on Rose Research and Cultivation 75

545 V International Protea Research Symposium 62

544 IV International Walnut Symposium 100

542 VII International Symposium on the Processing Tomato 73

540 I International Conference on Banana and Plantain for Africa 96

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

538 Eucarpia symposium on Fruit Breeding and Genetics 123

536 XIVth International Symposium on Horticultural Economics 111

535 First International Citrus Biotechnology Symposium 56

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

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

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

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

530 International Symposium on Methods and Markers for Quality
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529 III International Pineapple Symposium 67
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Crops 49
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Chronica Horticulturae
Author Information

Chronica Horticulturae is the quarterly publication of the International Society for Horticultural Science
(ISHS) and is received by all members of the Society and numerous libraries throughout the world.
Members and non-members are urged to contribute articles for consideration. However, it needs to be
understood that Chronica is not to be construed as a scientific journal that publishes original research.
Research articles appropriate for Acta Horticulturae or horticultural science journals are usually inappro-
priate for Chronica. We seek horticultural articles of interest to a broad audience composed of ISHS mem-
bers and the horticultural, scientific, and academic communities.

Chronica Horticulturae is currently made up of seven sections as follows:

News from the Board. This section is usually confined to editorials from Board Members as well as
general announcements of the Society.

Issues. Articles of a broad focus that often involved controversial topics related to horticulture including
broad social issues and economic development are appropriate for this section. These articles are
intended to stimulate discussion. Often, guest writers are asked to contribute articles, which usually range
in size from 1000 to 2000 words.

Horticultural Science Focus. This section is intended for in-depth articles on a topic of horticulture,
generally, but not always, scientific in nature. Many articles are mini-reviews, and bring current topics of
interest to the horticultural community up to date. Articles may be up to 6000 words. We encourage
these articles to be illustrated.

Horticultural Science News. Shorter current articles about particular topics including horticultural
commodities and disciplines are welcome. Articles vary from very short notes (about 500 words) to 2000
words.

The World of Horticulture. This section highlights articles on horticultural industries and research
institutions of particular countries or geographic regions throughout the world. They are meant to be
profusely illustrated with figures and tables. This section also includes book reviews, which are requested
by the Science Editor. Members who wish to recommend a book review should arrange for a copy of the
book to reach the Secretariat.

Symposia and Workshops. Meetings under the auspices of ISHS are summarized, usually by a
participant of the meeting. These articles are delegated by the symposium organizers.

News from the ISHS Secretariat. This section contains information on membership, memorials for
deceased ISHS members, and a calendar of ISHS events. Brief memorials (up to 500 words) should be sent
to the Secretariat. 

Authors who wish to contribute articles for Chronica should contact headquarters and their request will
be transmitted to the Science Editor or another appropriate editor. Authors should be aware that most
articles should have a broad international focus. Thus, articles of strictly local interest, are generally
unsuited to Chronica. There are no page charges for Chronica Horticulturae. Photographs submitted
should be of high resolution. We encourage electronic submission. Send articles or ideas for articles to:

Jules Janick, Science Editor, janick@purdue.edu

Kelly Van Dijck, Assistant Editor, kelly.vandijck@ishs.org


