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ISHS Committee for Research
Cooperation: An Outreach
Instrument

NEWS FROM THE BOARDNEWS FROM THE BOARD

Norm E. Looney

Since the time of the World Conference on
Horticultural Research, organized by past-
President Sansavini in 1998 and subsequently
published as Acta Horticulturae 495, ISHS
leaders have been committed to improving our
capacity to serve and strengthen horticultural
science throughout the developing world. To
more forcefully address this need your present
Board has assembled a Committee for
Research Cooperation (CRC) with representa-
tives of some key agencies in the research for
development field. It reports directly to the
Board with Professor Uygun Aksoy, Director
for Outreach and Membership Services, as
Chair. The other CRC members are:

Dr. Rodomiro Ortiz, Director of Research,
International Institute for Tropical Agriculture,
CGIAR, Ibadan, Nigeria.

Dr. Jacky Ganry, Deputy Director for Research,
Fruit and Horticultural Crops Department,
French Agricultural Research Centre for
International Development (CIRAD-FLHOR),
Montpellier, France.

Dr. Wilfried O. Baudoin, Senior Officer -
Horticultural Crops Group, Plant Production
and Protection Division, FAO, Rome, Italy

Dr. Hubert Zandstra, Director General,
International Potato Research Institute (CIP),
CGIAR, Lima, Peru.

Dr. André de Jager, Manager Research
Programs International, North-South Centre,
Wageningen, The Netherlands.

Dr. Alfons Th. J. Werrij, Secretary General of
EUAGRI, Wageningen Agricultural University,
Wageningen, The Netherlands 

The Board and four CRC members met jointly
at Providence, Rhode Island on October 5,
2003. At this very productive meeting the
Terms of Reference for the CRC were discussed
and approved. Each CRC member outlined his
agency’s involvement in horticultural research
for development, specifically mentioning those
areas where cooperation with the ISHS could
add value to what is already happening. This
was followed by a general discussion of new
initiatives that could direct the resources of the

international horticultural science community
to the needs of horticultural science and indus-
try in some of the world’s poorest countries. It
was recognized that ISHS is in a strong position
to facilitate a host of important initiatives. A
key asset is our flexible and efficient system of
Sections, Commissions and Working Groups
organizing scores of international symposia
every year. Others include our more than 5500
individual members with broad-ranging
knowledge and experience with horticultural
science and industry in both rich and poor
countries, and our highly respected publica-
tions and internet resources.

Our international symposia on specific crops or
research topics, each meeting in a different
country every three or four years, are clearly
serving an important need in international net-
working and information exchange. Collec-
tively, these symposia visit as many as 20 dif-
ferent countries every year. However, relative-
ly few of these meetings are held in the poor-
est countries of Africa, Asia and Central/South
America. This does not reflect any disinterest in
the crops grown mainly in the tropics but
rather underscores the fact that our colleagues
working on these crops are unable to partici-
pate regularly in meetings held outside of their
country or region. It is difficult for them to
become active in a Working Group and they
seldom have the facilities or staff support
needed to host an international meeting. Thus,
it was recognized that organizing more sym-
posia in these countries will not happen with-
out major input from Society members in more
affluent countries and some level of partnering
with international development agencies and
charitable foundations.

The Board was delighted to learn the degree to
which our CRC members are familiar with a
wide array of agencies and foundations that
have an interest in supporting such activities,
particularly initiatives that connect strongly to
overriding issues like food security, human
nutrition, urban and peri-urban horticulture,
preserving genetic resources, and developing
new crops or cropping systems that can rescue
small-holder farmers from a life of poverty.   

by Norm E. Looney, ISHS President

The idea of holding a ‘Partners Meeting’ to
announce this new ISHS initiative to the com-
munity of international development agencies
and other funding bodies was put forward by
Dr. Ortiz. He points out that the Society is
positioned to be an attractive partner. It has a
broad-based and growing membership, an
efficient Secretariat, excellent publications and
web resources, and is in a secure financial posi-
tion. What is needed to make such a meeting
successful is a “menu” of professional activities
that ISHS can facilitate or services it can pro-
vide with agency or foundation support.

There was no shortage of ideas put forward. It
was suggested, for example, that we use our
publishing expertise to encourage Acta publi-
cation from regional scientific meetings organ-
ized and supported by international agencies
such as FAO or CIRAD; that we identify poten-
tial leaders for a new Working Group that
would address the broad topic of urban and
peri-urban horticulture in some of the world’s
poorest cities; and that we find a home for an
international symposium on use of brackish or
saline water for irrigation of horticultural crops.
(This latter proposal has already resulted in an
offer from the International Center for
Biosaline Agriculture, located in Dubai, to
organize such a meeting.) We would be very

CRC members meeting with the
ISHS Board of Directors.
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Tropical Soils: An Asset to World
Development

ISSUESISSUES

by Pedro A. Sanchez

interested in receiving additional suggestions
from our members. Many of you are perfectly
positioned to recognize such needs and
opportunities.

The ISHS is healthy and strong enough to
undertake these kinds of initiatives. If we so
choose, we can become an important player in
the research for development community.
However, your Board recognizes the wisdom
of moving surely and deliberately to ensure
that the workload at the Secretariat does not
become unmanageable. We will continue to
sponsor 20 to 30 international symposia every

year and publish the proceedings as volumes
of Acta Horticulturae. We will continue to
improve our home page resources and publish
four issues of Chronica. We will continue to
have an International Horticultural Congress
every four years, Council meetings every two
years, and Executive Committee meetings
every year.

Still, we are confident that our investment in
the Committee for Research Cooperation will
return some very tangible and important ben-
efits to the Society. The early promise is that it
will strengthen our position with respect to

tropical and subtropical horticulture and thus
expand the range of crop and commodity
information published in our Actas and avail-
able to scientists everywhere through the
Actahort webpage. It should result in an
increase in all categories of membership. But
most importantly, it will help us serve the infor-
mation and networking needs of our col-
leagues throughout the tropical and subtropi-
cal world and help them in their efforts to
improve the lives and economic well-being of
billions of people.

Soils vary greatly in both temperate and
tropical regions. The stereotype dark drown,
highly fertile temperate region soils (Mollisols,
Alfisols) and the stereotype acid, red, low fer-
tility tropical soils (Oxisols and Ultisols) repre-
sent a minority in both regions (Table 1). Soils
are now classified according to quantitative soil

The term “tropical soils” commonly evokes red, acid, infertile soils that
believed by many to be unsuitable to agriculture, and when cleared of vege-
tation become worthless red brick pavement or laterite. Brazilian soil scientists
however, could not understand what the fuss was all about, as their soil sur-
veys showed that most of Brazilian soils were “lateritic” and their country’s
agriculture was rapidly developing (Marcelo Camargo, head of the Brazilian
Soil Survey, personal communication, 1973). Such ideas originated in the
literature published by scientists in the north temperate region, and although
dismissed in contemporary soil science (Sanchez and Buol, 1975; Lal and
Sanchez, 1992; Richter and Babbar, 1991) they often resurface in writings of
other disciplines. Soil science arose in the northern temperate regions of
Russia, Europe and the United States where the latest glaciation (in the
Holocene, about 10,000 years ago) produced large areas of generally fertile
soils with clay minerals whose capacity to retain nutrient cations was high and
permanent. In contrast, temperate Southeastern United States, Southeastern
China and the tropics escaped that glaciation and have similarly large areas of
soils with clay minerals whose capacity to retain cations varies with soil
acidity. This apparently innocuous difference resulted in major consequences
to how soils are managed.

of seasonal soil temperature variation greater
than 5°C (Buol et al., 1997). All other general-
izations are essentially incorrect. To state that
all tropical soils are old and infertile is equiva-
lent to stating that all temperate soils are
young and fertile.

Putting together those reasonably fertile soils
with sufficient rainfall in non-arid environ-
ments, and subtracting the 1.8 billion hectares
of soils with permafrost at high latitudes, the
overall comparison can be summarized in Table
2. The proportions of fertile soils with sufficient
rainfall and no permafrost are roughly equal in
tropical and temperate regions.

Nevertheless, the agricultural productivity of
the stereotype tropical soils was definitely
inferior until research weighed in. Soil scien-
tists in Southeastern United States, Brazil,
Peru, Colombia, Kenya, South Africa, Hawaii,
Australia and elsewhere developed a series
of conceptual and practical breakthroughs
that turned this around. They are listed in
Table 3.

THE BRAZILIAN CERRADO

These research breakthroughs, along with
improved crop cultivars, sound agronomic
practices and supportive government policies
have changed tropical agriculture in acid soils.
Nowhere is this more evident than in the
Cerrado of Brazil, a 200 million hectare spread

taxonomy, akin in precision and complexity to
plant taxonomy (Soil Survey Staff, 1999). The
tropics include all 12 soil orders; 38 out of the
53 suborders; hundreds of great soil groups
and thousands of soil families and soil series
(Sanchez and Palm, forthcoming). The only
property common to all tropical soils is the lack
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Table 1. Soil distribution by taxonomic orders in tropical (< 23.5° latitude) and
non-tropical regions (> 23.5° latitude). Adapted from Sanchez and Logan, 1992).

Tropic Temperate and boreal

Soil orders (Million ha) (%) (Million ha) (%)

Oxisols and Ultisols (red/yellow, acid, low fertility) 1632 36 605 7
Aridisols (desert soils) 685 16 2189 24
Entisols (young soils, many alluvial, high fertility) 574 13 2156 24
Alfisols (high base-status, fertile soils) 559 13 1231 12
Inceptisols (young soils-variable fertility) 532 12 1015 11
Vertisols (cracking clays-fertile) 163 4 148 2
Mollisols (dark brown, very fertile) 74 2 1026 11
Histosols (peat soils-low fertility) 69 2 458 5
Andisols (volcanic soils-high fertility) 43 1 101 1
Spodosols (Podzols, sandy, infertile) 36 1 204 2

Total 4387 100 9133 100

Tropic Non-tropic

Soil type (Billion ha) (%) (Billion ha) (%)

Fertile soils with sufficient rainfall,
no permafrost 1.97 45 3.77 41

Poor, low fertility soils, desert soils and those
with permafrost 2.42 55 5.36 59

Table 2. Tropical vs. non-tropical soils; overall comparison; boreal areas
excluded  (Sanchez and Palm, forthcoming). 

of tropical savanna dominated by Oxisols with
low pH, high aluminum saturation, low and
often undetectable levels of available phos-
phorus and high phosphorus fixation
(Goedert, 1986; Lopes, 1996). Prior to the
1970’s, the Cerrado was thinly populated with
very extensive cattle grazing as the main land
use. I vividly recall being asked by Roberto
Meirelles de Miranda, a senior official of the
Brazilian Ministry of Agriculture in 1972,
whether I thought the Cerrado could be good
for agriculture now that the new capital,
Brasília, was established in the midst of it. I
said yes!  Research conducted at Embrapa’s
Cerrado Research Center and elsewhere pro-
vided several of the breakthroughs mentioned
before, and the government set policies to
promote road building, credit and the use of
nearby lime and phosphate rock deposits.

The results shown in Table 4 indicate that in
20 years the cropped area more than doubled,
average yields increased by 60% and total
grain production more than tripled. Soybean
production in the Cerrado became competi-
tive with that of the best Mollisol areas of the
United States. In addition, improved pastures
went from negligible amounts to 30 million
hectares and plantation forests from nil to 3
million hectares.

EAST AND SOUTHERN
AFRICA

Upon joining the World Agroforestry Centre
(ICRAF) in 1991, I was amazed at the
extremely low maize yields obtained in soils of
subhumid tropical Africa, many of them very
similar to the best soils of the Cerrado of
Brazil, called Terra Roxa. What happened is

that small-scale African farmers depleted the
soils of their two main nutrients, nitrogen and
phosphorus by not returning those nutrients
removed by crop harvests from the soil over
many years. After about four years observing
the same situation throughout Sub Saharan
Africa, I called attention to soil fertility deple-

tion as the fundamental biophysical root cause
for decreasing per-capita food production in
Africa in 1995 (Sanchez et al., 1996) helping
put this problem into the development agen-
da.

But the policy environment in subhumid trop-
ical Africa was drastically unlike Brazil’s when
the Cerrado was “domesticated”. African
governments paid little attention to the rural
sector resulting in poor roads, markets, and
weak agricultural research and extension sys-
tems. Fertilizers cost about 2 - 4 times more at
the farm gate in Africa than in Europe, the
Americas, Asia or Latin America. Therefore, a
different approach from the Cerrado had to be
developed, using the basic principle of tropical
soil management, but adapting them to the
African reality.

The World Agroforestry Centre and its part-
ners developed a robust natural resources
management approach, which combines
organic inputs with mineral fertilizers
(Sanchez, 2002). Nitrogen is fixed from the
air; phosphorus is brought from indigenous
phosphate rock deposits, and biomass trans-
fers of nutrient-accumulating hedge species
add additional nutrients and soluble carbon.
Leguminous tree fallows of several species of
Sesbania, Tephrosia, Crotalaria, Glyricidia
and Cajanus grown after maize harvests main-
ly during the dry seasons accumulate 100 -
200 kg N/ha in 6 months to 2 years. The fal-A cerrado field near Brasilia showing the startling influence of Phosphorus fertilization.
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low biomass is incorporated to the soil before
planting; increasing maize yields 2 - 4 times.
These quantities of nitrogen are in the range
of what farmers in the temperate region
apply to their maize, unlike many other
organic approaches that provide small quan-
tities of nutrients and incur high transporta-
tion costs. These fallows also provide multiple
benefits such as fuelwood grown in-situ, cap-
ture of leached nitrates, recycling of other
nutrients, control of the parasitic weed striga,
improved soil physical properties, water hold-
ing capacity and carbon sequestration
(Sanchez and Jama, 2002).

The concept of building-up phosphorus as an
investment in natural capital came straight
from the Brazilian experience. Experiments in
Western Kenya show that a single large
recapitalization rate of phosphorus or annual
additions of indigenous phosphate rock dou-
bled or tripled maize yields in phosphorus
deficient and high P-fixing soils as efficiently
as imported triple superphosphate and at
60% of the cost (Sanchez and Jama, 2002).
Tithonia diversifolia, a common hedge
species, has high nutrient concentration in its
leaves (3.5% N, 0.37% P, 4% K) and decom-
poses rapidly in the soil. Biomass transfers of
tithonia at dry mass rates of 2 -5 tonnes/ha
routinely double maize yields without mineral
fertilizer additions. It also prevents incipient
micronutrient deficiencies and adds much
needed soluble carbon that soil microorgan-
isms need for effective nutrient cycling (Jama
et al., 2000).

Over 200,000 farm families are becoming
food secure and no longer suffer from hunger
periods because of the tremendous maize
grain yield increases attained by these tech-
nologies. They also provide higher returns to
land and labor than current practices, with
returns on investment on the order of 90 -
120%. Farmers are now taking advantage of
improved soils by diversifying and growing
higher value horticultural crops and trees, and
many are beginning to have a dairy cow for
the first time, taking the first steps out of
poverty. The elimination of this root cause of
food insecurity in Africa augurs well for turn-

Table 3. Major research breakthroughs in the management of tropical soils since
the 1970’s, in rough chronological sequence. (Sanchez and Palm, forthcoming). 

The aluminum ion was identified as the major cause of soil acidity, leading to the development
of practical liming recommendations to pH 5.5.

An understanding of the role of variable charge clay minerals that dominate the chemical
dynamics of Oxisols, Ultisols and red Alfisols led to realistic methods for determining cation
exchange capacity and base saturation.

A vastly improved data base on the geographical distribution of soils, their classification
according to quantitative criteria led to interpretations of constraints to agriculture on a realis-
tic basis.

The development of laboratory services that use methodologies appropriate to acid soils with
variable charge led to the identification of crop specific critical-nutrient levels as the basis for
sound fertilizer recommendations.

The development of techniques to ameliorate subsoil acidity, by leaching calcium into alu-
minum-toxic subsoils expanded the volume utilized by roots, decreasing drought stress. 

The utilization of indigenous rock phosphate sources coupled with the characterization of
long-term effects of broadcast and banded phosphate applications provided ways to alleviate
phosphorus deficiency in soils with high phosphorus fixation capacity. 

The widespread development and use of specific rhizobial strains for inoculating legume
species, particularly soybeans, increased nitrogen fixation in tropical croplands. 

Crop and pasture cultivars were selected or bred for tolerance to aluminum toxicity and for
tolerance to low phosphorus, iron or zinc, thereby lowering the amounts of mineral nutrient
inputs.

The development and widespread use of conservation tillage and water harvesting systems in
smallholder farms decreased energy use and improved water management.

The quantification of organic input quality with similar predictability of nutrient release as
those used for mineral fertilizers brought science into the management of organic inputs.

Robust models developed for carbon, nitrogen and phosphorus soil pools and cycling helped
bring an ecosystems approach to soil management 

Large-scale nitrogen fixation on smallholder crop fields achieved with nitrogen fixing tree fal-
lows and leguminous cover crops was successful in overcoming nitrogen depletion at low cost
also controlling weeds and providing firewood in the case of tree fallows.

Nutrient cycling in tropical natural ecosystems showed that many systems are nutrient limited,
facilitating interactions between agronomists and ecologists.

Deep subsoil capture of nutrients leached from the topsoil by trees on oxidic subsoils with pos-
itive charges provided a safety net against nitrate leaching into waters.

Variable 1970 1980 1990

Area planted to grain crops* (million ha) 5 7 11

Average grain yields* (t/ha) 1.2 1.3 1.9

Grain production* (million t) 6 9 20

Improved pastures (million ha) 0 16 30

Plantation forests (million ha) 0 1 3

Table 4. Impact of Oxisol management technologies in the Cerrado of Brazil
from 1970-90. Sources: Wenceslau Goedert, Embrapa (compiled from Fundacâo
Instituto Brasileiro de Geografía e Estatística) and Raul Vera, CIAT.

* Soybean, upland rice, beans, wheat and maize

using tree fallows, the pressure to buy fertiliz-
er is gone. My family used to suffer. Before I
discovered how to use improved fallows, I had
to spend money on fertilizer and my family
would go hungry. But now my crops are good
and there is no more hunger in my family. In
fact we are still eating maize from last season.
This is unusual around here. When I go to the
grinding mill they are surprised that I still have
maize from last season. “

Mr. Peter Sikobe, Kenya: “When I use tithonia
and rock phosphate on my crops the plants are
always healthy and green. When I found that
I got twice the yield of tomatoes, I doubled
the size of my tomato plot so I had extra to
sell for cash. “

The large scale commercial farming success in
the Cerrado and the small-scale farming suc-
cess in East and Southern Africa show how
tropical soils, even these stereotype ones, can
be an asset to world development. 

ing around the poverty-environmental spiral
in this continent. Testimonies from people
farming on soils replenished using these tech-
niques offer the most potent proof that they
have achieved food security: 

George Mphanza, Zambia: “Since I started
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Cassava is called Africa’s food insurance
because it gives stable yields even in the face
of drought (Fig. 1), low soil fertility and low
intensity management. It can remain in the soil
until needed, spreading out food supply over
time, helping families through the hungry time
each year when seasonal harvests run out and,
helping people avert the tragic “boom and
bust” cycle of oversupply that is followed by
shortage. Cassava’s low input requirements
and its ability to survive despite the devasta-
tion of drought and armed conflict have let it
thrive where other crops have failed. Cassava
thus plays an important food security role in
Africa. In addition, data collected by the

Collaborative Study of Cassava in Africa
(COSCA) in 563 villages scattered across 11
countries, which account for over 80% of cas-
sava production on the continent, have shown
that cassava generates cash income for the
largest number of households in comparison
with other staples.

In fact, today, the crop performs five main roles
in Africa: famine reserve crop, rural food sta-
ple, cash crop for urban consumption, industri-
al raw material, and earner of foreign
exchange. Thus cassava has tremendous
potential for future exploitation to contribute
to food security, rural income, and the econo-

my in the continent. At a time when a variety
of approaches to poverty alleviation are being
considered by governments in the developing
world and their development partners,
increased attention is being paid to the poten-
tial of cassava as a food security, as well as a
cash, crop.

CONSTRAINTS

Many pathogens still take a huge toll on the
African cassava crop, occasionally in epidemic
proportions in both traditional and new areas
of production. Diseases such as cassava mosa-
ic virus disease (CMD), transmitted by the
whitefly vector Bemisia tabaci and infected
cuttings, and cassava brown streak virus dis-
ease (CBSD), bacterial blight (CBB -
Xanthomonas axonopodis pv. manihotis), and
anthracnose (Colletotrichum gloeosporoides)
are the most important diseases. Pests include
insects such as the cassava mealybug (CM -
Phenacoccus manihoti), which is now under
good biological control, and African root and
tuber scale (ARTS - Stictococcus vayssierei), as
well as cassava green mite (CGM -
Mononychellus tanajoa), which is under bio-
logical control in at least 12 countries, and
nematodes (particularly Meloidogyne spp.). As
environments in which cassava could be culti-
vated are impoverished by overuse or devas-
tated by new diseases or pests, there is the
urgent need to protect and broaden its
genetic base in order to continue to ensure
food security.

by
Alfred G.O. Dixon, Ranajit Bandyopadhyay, Danny Coyne, Morag Ferguson,
R. Shaun B. Ferris, Rachid Hanna, Jackie Hughes, Ivan Ingelbrecht, James
Legg, Nzola Mahungu, Victor Manyong, David Mowbray, Peter
Neuenschwander, James Whyte, Peter Hartmann and Rodomiro Ortiz

Cassava (Manihot esculenta), a root crop originating in Tropical America, has
been called Africa’s food insurance but vital as that is, it has the potential to
be much more. Already, cassava provides more than half of the dietary calo-
ries for over 200 million people in sub-Saharan Africa (about half of the total
population). It also contributes substantial amounts of protein, minerals (iron
and calcium) and vitamins (A and C) through leaf consumption (Table 1)
though to a much smaller population at the present time.

Crop Energy (billion kcal) Crop Protein (million t)

Cassava 107 Maize 1.9
Maize 86 Groundnut 1.5
Rice 37 Cassava* 0.91
Groundnut 32 Rice 0.69
Yam 30 Yam 0.66
Plantain 27 Plantain 0.19

Cowpea* 0.17
Soybean 0.16

Table 1. Some of the most important food crops in sub-Saharan Africa as per
energy supply (billion(109) kcal) or crude protein content (million t).

(*) Additional protein supply through cassava leaf and cowpea leaf -consumed as veg-
etables, are not included
Source: IITA (2001)

Cassava woman farmer at harvest.
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ACTORS IN RESEARCH-FOR-
DEVELOPMENT AND INSTI-
TUTIONAL ARRANGEMENTS

The International Institute of Tropical
Agriculture (IITA), since its creation in 1967,
has included cassava research as a vital part of
its overall research-agenda. Conventional
breeding, agronomy (within the cropping sys-
tem), plant health management, post harvest
and marketing are the most important areas of
study for this crop at IITA. The Centro
Internacional de Agricultura Tropical (CIAT) -
another center of the Consultative Group on
International Agricultural Research (CGIAR),
does the same for Asia, the Pacific, Latin
America and the Caribbean. In 1990 IITA and
CIAT received the CGIAR King Baudouin
Award for the biological control of cassava
mealybug. This further led in 1995 to the
award of the World Food Prize to Hans Herren
- former Research Leader and Director of the
Biological Control Program and the Plant
Health Management Division, respectively, at
IITA. The spectacular control of the cassava
mealybug by an introduced South American
parasitoid Anagyrus (Apoanagyrus,
Epidinocarsis) lopezi was the first of many suc-
cesses of the IITA Biological Control Center for
Africa (BCCA, Cotonou, Republic of Benin)
and yielded a benefit-cost ratio of 200:1; i.e.,

minimum benefits of 2.2 billion (109) USD
from a total expenditure of 14.8 million USD.
As stated in IITA’s last External Program and
Management Review, “One could easily sur-
mise that without biological control, mealy-
bug would have destroyed most of the crop
across Africa. This project was unique in its
geographic scale, organization and level of
documentation, and has become a classic text-
book example.”

Long-term research led to the development,
by IITA scientists, of improved, high-yielding
Tropical Manioc Selection (TMS) cassava culti-
vars that increased yields in many African loca-
tions by 40% without the use of fertilizer
(Table 2). Through the introduction of more
productive cultivars that are resistant to the
prevailing diseases, combined with the effec-
tive biological control of the cassava mealybug
and to a certain extent of the cassava green
mite, it is almost certain that large-scale famine
has been avoided. At the same time these cul-
tivars cater for the varying needs of farmers
and for consumer preferences. Without this
research, cassava production would be 50% or
less than it is today. That translates to over 13
million t of dry cassava per year, an amount
enough to meet the calorie requirements of 65
million people. Likewise, the Pan-African part-
nerships throughout the cassava commodity
chain, impact the crop’s output in the world
(Table 3) because of the significant gains in the

fields grown by African farmers that are not
only contributing to the African diet but also
propelling entrepreneur development through
agro-processing of this crop, i.e., moving cas-
sava from a food security to a trade crop across
the continent.

Regional networks and projects. To utilize the
limited root crops resources in the East and
Southern Africa sub-regions effectively, two
root crop networks, executed by IITA include
cassava. The East African Root Crops Research
Network (EARRNET with offices in Kampala,
Uganda), and the Southern African Root Crops
Research Network (SARRNET with offices in
Lilongwe, Malawi), bring together root crop
researchers in the respective regions, and link
them to relevant organizations for technical
assistance. The United States Agency for
International Development (USAID) provides
the funding for IITA to support both networks
with technical backstopping. The research
agenda of the networks is guided by their
respective Steering Committees, which include
regional stakeholders from different sectors:
national agricultural research institutes, non-
governmental organizations (NGOs), universi-
ties, and the private sector as members. The
sub-regional organizations, IITA and the devel-
opment investor (USAID) are among the
observers.

Since the 1980s the International Fund for
Agricultural Development (IFAD, Italy) and
later the Danish International Development
Agency (Danida) have provided funding to
IITA and African national partners for develop-
ing and promoting integrated cassava pest
management across the continent, particularly
for cassava mealybug, cassava green mite and
more recently for the African root and tuber
scale. The Common Fund for Commodities
(CFC, The Netherlands) recently approved
funding through IITA for an Eastern and
Southern Africa regional project that uses cas-
sava flour as a means for agro-processing and
enterprise development.

National research capacity and in-country
bilateral projects. Many professionals doing
cassava research-for-development benefit
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Figure 1. Total output for crops in five cassava-producing, drought-affected
southern African countries from 1981 to 2001.

Early 1960s Late 1990s Growth rate (% 40-year period)

Region Area Yield Production Area Yield Production Area Yield Production
(M ha) (kg/ha) (million t) (M ha) (kg/ha) (million t) (M ha) (kg/ha) (million t)

Sub-Sahara 5.66 5670 32.11 10.64 8545 90.91 87 51 183

Sub-region
West 1.43 7629 10.92 4.43 10337 45.82 210 35 320
Central 2.20 5503 12.08 3.17 7384 23.43 145 34 94
Eastern & Southern 1.98 4509 8.92 3.03 7194 21.64 53 59 143

Table 2. Area, yield and production of cassava grown by African farmers in early 1960s (1) and late 1990s (2).

Source: FAOSTATS (2003)

(1) 3-year average (1961-1963)
(2) 3-year average (1997-1999)

Source: FAO website (2002)
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from training at IITA. They either obtained
their MSc or PhD degree under the co-super-
vision of IITA researchers and/or participated
in group training. IITA alumni, some of whom
are cassava researchers, can be found in virtu-
ally all agricultural research institutes of sub-
Saharan Africa, often in positions of high
responsibility. In 1978, IITA was instrumental
in assisting National Agricultural Research
Systems (NARS) to create the Africa Branch of
International Society of Tropical Root Crops -
Africa Branch (ISTRC-AB) to stimulate
research, production, and utilization of root
and tuber crops including cassava in Africa.
Among its various activities, it holds a sympo-
sium once every three years at which presen-
tations by African root crop scientists predom-
inate. IITA actively encourages young African
root crop scientists to present their work at
this forum, and readily gives lead authorship
to postgraduate students supervised at IITA so
that their authorship and presentation are
clearly credited.

The effectiveness and efficiency in developing,
adapting and disseminating improved agricul-
tural technologies depends on the existence of
a strong research base, comprising personnel,
infrastructure, and financial resources.
Strengthening national programs’ capacity to
conduct research and training is necessary for
agricultural development and is the founda-
tion of long-term sustainable agricultural
research in Africa. Collaborative partnerships
are indispensable for effective impact on a
common objective. In addition, collaborative
research schemes help to identify regional
research priorities, catalyze information
exchange, avoid duplicating research efforts
and increase the transfer of technologies
among partners. Making use of the compara-
tive advantage of NARS to conduct different
types of research benefits all institutions
(national, regional and international), and the
ultimate beneficiaries, the farmers. Feedback
on technologies in both directions is invaluable
in the continuous refinement of research
strategies for effective impact.

The national research capacity available in
African institutions and backstopping from
IITA provide a means to deal with new threats
affecting cassava on the continent. For exam-
ple, the total benefits from the cassava multi-
plication R4D partnership project between
National Agricultural Research Organization
(NARO, Uganda) and IITA to combat the cas-
sava mosaic disease pandemic in six districts of
Uganda was approximately 36 million USD
over 4 years (1998-2001) for an initial invest-
ment of 0.8 million USD.

Partnerships between NARS and IITA are key
for this and other successes in the genetic
enhancement of cassava in Africa. In this
regard, the first ever CGIAR Outstanding
Scientific Partnership Award was given in
1996 to the Institute of Agricultural Research

(Sierra Leone) and IITA as recognition of the
outstanding achievement in collaborative
research for cassava improvement in West
Africa.

Not surprisingly in recent years and with fund-
ing from IFAD, in-country research-for-devel-
opment programs on root and tuber crops
(with more weight on crop technology deliv-
ery, and mostly driven by cassava and to a
lesser extent yams) became operational in
Benin, Ghana, Nigeria and soon to start in
Cameroon. Likewise, USAID also provides
funds for in-country programs (with IITA as
the implementing agency or the regional net-
works with technical backstopping from IITA)
in the Democratic Republic of Congo, Malawi,
the Republic of Congo, Mozambique, Nigeria,
Tanzania and Uganda. Furthermore, the
Gatsby Charitable Foundation previously in
Cameroon and now in Kenya and Uganda as
well as the Rockefeller Foundation in Kenya,
Mozambique and Tanzania are supporting
NARS projects on crop technology delivery
with technical backstopping, when required,
from IITA.

One of the major limitations of delivery of
crop-technology improvements for in-country
programs appears to be the lack of a local sus-
tainable system of multiplication and distribu-
tion of healthy, pest-free planting materials
that farmers are able to access. Sustainable
multiplication and distribution of certified cas-
sava-planting material of improved cultivars is
fundamental to the acceleration of impact at
the farm level. Even when the cultivars are
officially released, rapid multiplication schemes
must function well if the cultivars are to reach
farmers on a relatively large scale. Research
has over the years produced technical solu-
tions to minimize the limitation. The required
diagnostics and indexing protocols are avail-
able to ensure phytosanitary standards, and
laboratory, nursery, and field techniques are
available for micropropagation and rapid field-
based multiplication, which can vastly improve
the quantity and quality of propagules deliv-
ered in a given time frame. Pathogen elimina-
tion and micro-propagation of selected cassa-
va germplasm are routine at IITA to serve the
needs of African partners in research-for-
development.

MOST IMPORTANT ON-
GOING CASSAVA RESEARCH-
FOR-DEVELOPMENT BY IITA
AND PARTNERS

Fighting CMD epidemics. IITA and Nigerian
partners launched in 2003 a major project to
preempt an outbreak of a more virulent CMD.
Nigeria grows more cassava than any other
country in the world. Any reduction in cassava
production could have incalculable effects on
the Nigerian economy and on the lives of the
millions of Nigerians for whom cassava is the

major starchy staple food. Such an outbreak
could also lead to food shortages in the cassa-
va belt of West Africa. The action has the sup-
port of the government of Nigeria, which pro-
vides the funding to this undertaking together
with the Niger Delta Development
Commission (NDDC) and USAID. The two
viruses (African Cassava Mosaic Virus - ACMV,
and East African Cassava Mosaic Virus -
EACMV), which can combine to form a more
destructive form of the disease, have already
been detected in the cassava belt of Nigeria,
prompting IITA to take immediate preventative
action to prevent a repetition of the devasta-
tion that occurred in Uganda in the 1990s.
There, an EACMV/ACMV hybrid virus reduced
the production of cassava to such an extent
that serious famine was only marginally avoid-
ed. Fortunately, scientists at IITA had already
successfully bred cassava cultivars with durable
resistance to the disease and their deployment
in Uganda was a huge success. Nevertheless,
the disease has continued to spread into other
countries and Nigeria is now threatened. For
Nigeria, IITA will be producing millions of new,
disease-resistant, cassava plantlets and cut-
tings and deliver them into the hands of
Nigerian farmers. The improved plants will not
only resist the disease but will also slow its
spread to non-resistant cultivars, acting as a
barrier to the advance of the disease. The
viruses that cause CMD are most often carried
from plant to plant by the ubiquitous white-
flies,pinhead sized insects that feed on the cas-
sava leaves. The viruses attack the leaves, pre-
venting effective photosynthesis. As a conse-
quence, the diseased plant produces fewer,
smaller or no storage roots. IITA-bred cultivars
also produce more cassava per plant and their
distribution should lead to increases in total
Nigerian production. As part of the unique
preemptive strategy, IITA and its partners from
both the Nigerian public and private sectors
will work to establish value-added industries
and post-harvest processing to ensure markets
for the increased production that is expected.
In addition, IITA-bred cassava cultivars with

Cassava mosaic disease spread in sub-
Saharan Africa (whitefly vector in inset).

White fly

Diseased cassava
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durable resistance to CMD are also of global
value as source materials for combating cassa-
va mosaic diseases e.g., in India, for use
against the closely related Indian cassava
mosaic disease, ICMV, and potentially in Latin
America should the disease spread to that con-
tinent.

Conventional breeding and biotechnology.
Using new genetic variation effectively
requires extensive inter-crossing and selection.
The wide range of target agro-ecologies, farm-
ing systems, utilization patterns and consumer
preferences for cassava in Africa demands that
a number of different recombining populations
are handled by IITA and in partnerships with
some NARS in the continent. Back-up special
populations are essential as feeders of agro-
ecologically broad-based populations, and as
sources of specific trait populations. Hence, the
on-going priority activities include (1) the con-
tinued maintenance and improvement of spe-
cial traits and broad-based populations for the
development of breeding materials for differ-
ent agroecologies with emphasis on quality
traits for food, feed, and agroindustrial uses, as
well as root conformation and ease of peeling;
(2) characterization and analysis of genotype-
by-environment interaction for rationalization
and selection of testing sites and distribution
area domains; (3) germplasm exchange in the
form of true-seed populations and virus-tested
in vitro plantlets of elite germplasm to NARS;
and (4) increased attention to breeding for
mid-altitude and lowland semiarid agroecolo-
gies, drawing on progress made in genotypic
adaptation and on the increased capability of
both IITA and NARS in the East and Southern
Africa region.

In vitro conservation and micro-propagation of
vegetatively propagated crops (cassava, yams
and Musa) are routine at IITA and a few other
organizations in sub-Saharan Africa. In addi-
tion, IITA is undertaking research on cryo-
preservation of cassava and yams. Through a
special project funded by the Swiss
Development Cooperation (SDC, Switzerland),
IITA and the Institute for Plant Science (ETH,
Zürich) are working on a reproducible regener-
ation and transformation system for a range of
African cassava germplasm, which mainly
focuses on Agrobacterium tumefasciens-medi-

gene bank collections. More recently, IITA and
North Dakota State University researchers
started developing expressed sequence tags
(EST) and micro-array techniques for cassava
as part of the collaboration funded through an
USAID-US Universities Linkage Grant. In col-
laboration with the Royal Veterinary and
Agricultural University (KVL, Denmark), two
genes (CYP79D1 and CYP79D2) from a
Colombian cassava cultivar which are coding
for the enzyme catalyzing the first committed
step of the biosynthesis of cyanogenic gluco-
sides, tested positively in 46 African cassava
genotypes. The degree of expression of the
two genes varied in each genotype, but the
results were not clear enough to distinguish
between low-cyanide and high-cyanide cassa-
va cultivars. Preliminary research on this sub-
ject with RAPD markers (60 primers) provided
encouraging results. Four primers show poly-
morphism and two of these were selected for
further characterization of cassava germplasm.

Integrated cassava pest management. While
pest management in cassava has achieved
remarkable progress in recent years, with the
management of African cassava mosaic virus,
cassava mealy bug, and cassava green mite
among others, it is important that the estab-
lishment of new pest or disease epidemics be
avoided. Cassava is not indigenous to Africa,
and so the further introduction of exotic pests
or diseases remains a potential threat.
Furthermore, as cropping intensification
occurs, with more continued cropping of cas-
sava on the same areas of land, the appear-
ance of new pests and diseases in relation to
cropping practice becomes more likely. There
remains therefore an acute need to maintain a
high level of quality, fundamental research on
cassava pest and pathogen biology and ecolo-
gy. At IITA this continues as a strong focus.
Such fundamental knowledge is necessary to
develop, test and implement effective, com-
mercially viable and environmentally safe cas-
sava plant protection technologies, which
reduce the pests and disease-incurred losses.
The most important components of this holis-
tic approach for integrated cassava pest man-
agement are biological control (particularly for
cassava mealybug and cassava green mite),
host plant resistance (with high priority for
CMD and CBB), and cultural methods (within
a cropping system perspective).

Mid-1970s to mid-1980s Mid-1980s to mid-1990s 

Region Area Yield Production Area Yield Production
(M ha) (kg/ha) (million t) (M ha) (kg/ha) (million t)

Africa 9.7 1.6 2.4 3.1 1.2 4.2
Latin America -0.5 -0.4 -1.4 0.0 0.7 0.7
Asia 2.5 2.1 4.6 0.1 0.4 0.5

World 0.9 1.4 2.2 1.6 0.4 2.2

Table 3. Annual growth rates (%) of cassava in the world.

Source: CIAT (2002)

Healthy (left) and diseased (right) cassava
affected by cassava mosaic disease symptoms
in East Africa (EACMV-Ug strain).

ated transformation as a gene transfer system.
Primary, secondary and cyclic somatic embryo-
genesis, and plant regeneration were estab-
lished in 12 African cassava genotypes (8 lan-
draces and 4 improved). The regeneration pro-
tocols were further improved in order to
increase their efficiency and also for better
understanding of the factors most critical for
optimization when research starts on a new
genotypes. With the use of silver nitrate, sup-
pression of callus formation with concomitant
stimulation of shoot development was
achieved. Agar strength also has effects on
shoot bud and plantlet formation. The modi-
fied medium is being used for the recovery of
transformants in the transformation studies.
Studies are underway to produce friable
embryogenic calli from some selected cassava
genotypes. Genetic transformation methods
using Agrobacterium, compatible with shoot
organogenesis and somatic embryogenesis,
are being tested and transient GUS expression
has been demonstrated. A range of African-
adapted cassava germplasm is being assessed
for the establishment of a routine transforma-
tion system. With recent advances in applied
molecular biology, particularly in diagnostics
and cassava genetic transformation, IITA start-
ed a new project in 2002 in partnership with
the International Laboratory of Tropical
Agricultural Biology (ILTAB) of the Donald
Danforth Plant Science Center (St. Louis,
Missouri, USA) and with funding from USAID.
The project aims to enhance capacity building
for the application of biotechnology to cassava
in Africa and the current focus is on the control
of CMD.

Cassava gene mapping research at IITA, and in
collaboration with CIAT, focuses on CMD. This
research, which provides hands-on-training to
NARS partners through learning-by-doing or
degree training to young Africans, receives
funding from the Rockefeller Foundation.
Interval mapping with RFLP and micro-satellite
markers resulted in two flanking markers in
between a dominant gene providing new
sources of resistance to CMD. New research at
ILTAB and IITA with funding from USAID con-
siders the potential cloning and sequencing of
this “gene”. Micro-satellites are proving very
useful in studying the diversity in Manihot
gene pools and to identify duplicates in the
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Biological control is one of the plant protection
strategies that IITA has used with great success
in fighting cassava pests. The highly successful
biological control project against the cassava
mealybug was followed by the on-going suc-
cessful classical biological control campaign
against the cassava green mite, financed ini-
tially by IITA core donors and later with special
project allocations from IFAD, UNDP and
Danida, and executed in close collaboration
with national programs and regional orga-
nizations. Classical biological control of CGM
has been based on the introduction and suc-
cessful establishment of predatory mites
(Typhlodromalus aripo DeLeon and T. mani-
hoti Moraes) and later an acaropathogenic
fungus (Neozygites tanajoae) from climatically
similar areas of Brazil. Where the predatory
mites have been continuously present for at
least two years, CGM densities have declined
by 30 to 60% and cassava yields have
increased between 15 and 35%, with two
cases of 62 and 85% increase in yield. The
addition of the fungus N. tanajoae has led to
further 25% decline in CGM populations. In
West Africa alone, where CGM biocontrol was
first achieved, economic benefits have reached
a hundred-fold - i.e., 100 USD in return to
each 1 USD invested in the program. This
CGM biocontrol campaign is continuing in
central, eastern and southern Africa with the
addition of strains of predatory mites adapted
to mid-altitude agroecologies, and the empha-
sis on the integration of cassava varietal suit-
ability to predatory mites (a relatively nascent
dimension of biological control in general),
owing to the sensitivity of T. aripo to specific
morphological characteristics of the cassava
apex where the predators reside during much
of the daylight hours. Heritability of suitable
traits is being investigated by IITA with the aim
of eventually incorporating the traits into cas-
sava improvement programs.

Post harvest handling and human health. The
high water content of the cassava root, and
associated spoilage within a couple of days
and high transport costs make traditional post-
harvest processing laborious and costly. Also,
the cyanogenic potential of the crop can pose
a health risk if the content is high and the roots
are not properly processed before consump-
tion, and if the nutritional status of the popu-
lation is poor. Availability of high quantity and
quality of dry and safe products with long shelf
life is necessary to support the development of
cassava-based agro-industries. Hence, on-
going research at IITA and some NARS
includes post harvest technology in the cassa-
va research-for-development agenda.
Although only a fairly recent area of attention,
improved and new postharvest processing
technologies are available and product devel-
opment has received some attention. There is
growing interest in agro-industrial utilization.

The fungus Aspergillus flavus, infests poorly
conserved cassava chips, and produces afla-

toxin, which is toxic. As tolerance levels for
aflatoxin set by the European Union are
extremely low, even what might be considered
minor aflatoxin infestation can effectively pre-
vent export of cassava chips for feed in Europe.

OUTLOOK

Decentralizing cassava breeding with farmer
participatory methods. IITA’s founders invested
in crop improvement on the premise that trop-
ical food crops, had received insufficient
research attention and would probably show a
large response to dedicated efforts in crop
improvement. This hope was borne out in cas-
sava, as much higher yielding, disease -resist-
ant cultivars (particularly to bacterial blight and
mosaic disease) were quickly developed and
rapidly adopted by farmers wherever planting
material became available. Despite the proven
track record in cassava improvement by IITA
and NARS partners in Africa, many challenges
remain. Most of the early breeding work at
IITA was undertaken in the lowland humid
tropics. Germplasm adapted to the other agro-
ecologies is also needed, particularly the cool
mid-altitude and the dry savannas. Also, the
considerable diversity of African cassava culti-
vars is yet to be fully exploited, particularly to
tap on the genes for resistance to the major
pests and diseases as well as the preferred food
quality characteristics and plant architecture.
Cassava cultivars have specificity and, or limit-
ed adaptation due to their high sensitivity to
genotype-by-environment interaction. The
diverse production/cropping systems and large
environmental variability of the agroecological
zones where the crop is grown, as well as its
diverse utilization forms demand that a series
of cultivars adapted to specific ecological con-
ditions and targeted end-uses are developed.
Hence, decentralizing cassava breeding and
using participatory research approaches are
MUSTS.

End-user and market-driven breeding. Specific
cassava genotypes targeting end-uses in the
animal, starch, confectionery, textile and phar-
maceutical industries as well as with different
flour characteristics for various end-uses are
needed. Cassava leaves are also a preferred
vegetable in many countries, but lack of con-
tinuous assessment for their food and feed
quality attributes has slowed efforts for
improvement. The suitability of the leaves
(foliage yield and digestibility) of cassava
genotypes, and utilization of residues (e.g.
leaves, peel) for the livestock sector need to be
exploited. Increased utilization in animal feed,
starch, confectionery (e.g. tapioca), textile and
pharmaceutical industries can reliably be ascer-
tained by an improved and constant supply of
cassava with the desired quality characteristics.

Broadening the genetic endowment of cassa-
va in Africa. The early introductions made by
the Portuguese in the 1500s in West Africa and

in the 1700s in East Africa were not ample
enough to transfer into Africa the wide genet-
ic base existing at the center of origin of the
species. Farmers continue to abandon old cul-
tivars for new ones indicating the need for bet-
ter cultivars and highlighting the lack of genet-
ic diversity. Germplasm with high yield, early
bulking, and the required quality characteris-
tics for specific end-uses is needed. Cultivars
selected for efficient nutrient assimilation, bet-
ter ability to be inter-cropped with legumes or
other soil fertility conservation strategies will
be required. There is now a higher need than
ever to tap available gene pools, particularly
those adapted to harsh environments.
Germplasm introductions from Latin America
are needed and its utilization in the breeding
program to further broaden the germplasm
base of cassava by providing unique sources of
variability not currently available in Africa.

Biotechnology for cassava genetic enhance-
ment. The biochemical and biophysical basis of
biotic and abiotic stresses, culinary and nutri-
tional quality, cyanogenesis, yield physiology
and stability, as well as attributes of adaptation
need further investigation. The genetic basis
and inheritance, as well as the mechanisms
and environmental influences of these impor-
tant attributes are also largely unknown.
Hence, biotechnological tools, where appropri-
ate and cost-effective, could be applied for a
better understanding of the cassava genome
through gene mapping, and for its rapid and
efficient improvement through genetic trans-
formation and marker-aided breeding.

Protein content and wild Manihot species. It
is well known that cassava storage roots have
low protein content. Since they are consumed
extensively as a dietary energy source in the
cassava-growing belt of Africa, often con-
tributing more than 50% of the caloric intake,
minor increases in their protein content would
make a significant contribution to the dietary-
protein intake of cassava consumers. In the
early 1990s, IITA initiated a program to
hybridize cassava with Manihot tristis, a wild
species known to store high levels of protein in
the roots, with the objective of producing

New CMD-resistant cassava genotypes
grown by farmers.
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hybrids that would possess the food quality
characteristics of cassava and the high protein
content of M. tristis. The retention of the pro-
tein during processing and the nutritional qual-
ity of these proteins remains to be evaluated. A
similar germplasm enhancement approach
may be useful with other wild Manihot species
in addition to targeted micronutrient breeding.

Maintenance of national and regional capaci-
ty to use biological control in the manage-
ment of existing and potential exotic pests.
Biological control is one of a few activities in
pest management where a one-time interven-
tion leads to sustainable results, permanent
benefits at largely no cost to farmers, and
without unwanted non-target effects to the
environment. In addition to the realized bene-
fits in biological control in terms of reduction
and pest population and damage, and increase
in crop yield and quality, past and existing bio-
logical control programs carried out by IITA
and its partners have resulted in the establish-
ment and maintenance of a vital and ready
capacity to carry out biological pest control
research and implementation in Africa. The
maintenance of this capacity both at national
and regional levels cannot be overemphasized.
This capacity enables IITA and its partners to
deal not only with cassava pests present in
Africa, but also be ready to deal with alien
pests that get accidentally introduced into
Africa with potentially catastrophic conse-
quences to food security and livelihood of
hundreds of millions of people.

Another example of successful biological con-
trol concerns the spiralling whitefly,
Aleurodicus dispersus. Following its accidental
introduction in coastal West Africa in the early
1990s it became locally a major pest on cassa-
va. Two aphelinid parasitoids, Encarsia haitien-
sis and E. guadeloupae arrived on their own
and have since suppressed the whitefly below
economic levels, a process that was document-
ed in detail by IITA.

Integrated management of the African root
and tuber scale (ARTS). ARTS is a subter-
ranean insect indigenous to the humid forest
zone of Central Africa, home to some of the
poorest human populations on the continent.
Since the mid-1970s, ARTS has increasingly
become a major pest of cassava. It has been
reported from Cameroon, Gabon, Central
African Republic, Democratic Republic of
Congo, and Republic of Congo and most
recently from Equatorial Guinea where (on the
eastern borders with Gabon) farmers are aban-
doning cassava cultivation due to the severity
of the pest. Yield loss trials from the Bas-Fleuve
district of the Democratic Republic of Congo
(DRC) showed that high scale densities could
lead to losses of over 60% of cassava root
yield and possibly an increase in losses due to
cassava root rots. Farmer surveys in IITA’s
Forest Benchmark in Cameroon indicated that
ARTS ranked very highly as a major pest con-

cern, and it is thought to be contributing to
approximately 30% of cassava losses. IITA has
recently launched a project, funded in part by
IFAD as a component of a cassava IPM pro-
gram, to address the problem of ARTS on cas-
sava in Central Africa. The work builds on pre-
vious research by IITA and NARS collaborators
in Cameroon and Democratic Republic of
Congo which has shed some light on some of
the factors that may have led to such dramat-
ic increase in ARTS pest status. Apparently
increased pressure on forest resources has led
to shortening of fallow periods and general
degradation of forest soils, resulting in an envi-
ronment in which ARTS has thrived, aided by
increasing abundance of the native ant
Anoplolepis tenella, which is thought to play a
vital role in ARTS ecology. However, the pres-
ence of distinct and perhaps new biotypes of
ARTS has not been ruled out as part of (or all)
the cause for the proliferation of ARTS and the
increase in its pest status. The new program
includes the following components: (1)
Development of vegetation management
strategies to reduce ARTS infestations in cassa-
va fields through improved understanding of
the patterns of ARTS distributions in relation to
such land characteristics as forest cover, degree
of forest fragmentation, vegetation composi-
tion, land use patterns, and field size and bor-
dering vegetation; (2) enhanced understand-
ing of the variability in geographic/host ARTS
populations; (3) identification and characteri-
zation of natural enemies associated with
ARTS, and the development of strategies for
their use in ARTS control; (4) enhanced under-
standing of the biology and ecology of A.
tenella and its impact on ARTS biology and
proliferation, and the development of means
of disrupting ant-ARTS association; and (5)
identification and deployment of ARTS resist-
ant/tolerant cassava germplasm.

CBB integrated management. IITA and CIAT
researchers, among others have investigated
CBB during the last 25 years, which provided
information on epidemiology of the disease,
and based on which integrated management
practices were suggested. These integrated
practices include the use of resistant cultivars,
clean planting material, intercropping with
cereals, weeding, alterations in planting time,
timely harvest, and field sanitation.
Implementation of the integrated manage-
ment practices can be a research-for- develop-
ment project by itself. The strongest pillar of

these management practices is host-plant
resistance. Since most African landraces are
susceptible to the disease, cassava breeders
have extensively used only a few sources of
resistance to produce improved high-yielding
and CBB-resistant clones that have been
released for widespread use. A reliable and
rapid assay is an essential research tool to
make rapid progress in research on host plant
resistance. There is significant genotype-by-
environment interaction resulting from varia-
tions in environment, ecosystems and
pathogen populations. As a result, resistance is
often location-specific. Variations in pathogen
population were investigated in Latin America
by CIAT and in Benin by IITA. However, this
research gave more emphasis on the pathogen
population and less on the cropping environ-
ment where the resistant cassava clones are
deployed. To date, an integrated understand-
ing of host plant resistance vis-à-vis. pathogen
variability in specific agro-ecosystems is lack-
ing.

Management of CBSD; a major emerging
plant protection constraint. CBSD has been
recognized from coastal East Africa for almost
seven decades. It was not until the 1990s,
however, that hitherto unparalleled epidemics
of this virus disease, which leads to a dry-spoil-
ing root rot in affected plants, caused real dev-
astation to production, most notably in north-
ern Mozambique. More recently still, reports
have begun to emerge of possible new occur-
rences in the Democratic Republic of Congo
and the Republic of Congo, previously consid-
ered to be outside the natural range of CBSD.
IITA has sought to build on early work by sci-
entists of the UK’s Natural Resources Institute
and University of Bristol, who together with
African partners, and with the support of the
UK Department for International
Development’s Crop Protection Program
(CPP), have characterized the virus causing
CBSD, described its epidemiology and raised
awareness of the current magnitude of the
problem. IITA convened an international stake-
holders meeting in late 2002, also with CPP
support, to review the current status of CBSD
research-for-development, and to chart the
way forward. Building on its increased com-
mitment to addressing this issue, IITA recog-
nized the need to strengthen its own core-
financed research into this problem (through
new funding for Africa from the Canadian
International Development Agency -CIDA).
CBSD is certainly the most poorly understood
of the major pests and diseases afflicting cas-
sava in Africa. In order to develop sound con-
trol measures that will be appropriate for pro-
ducers and will be sustainable, this situation
needs to be urgently addressed through care-
fully planned and focused high-quality
research. As a first step therefore, a work plan
addressing some of the basic research ques-
tions on CBSD and its viral causal agent was
rapidly developed. This plan proposes to draw

Cassava brown streak disease leaf
symptoms.
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on the diverse range of disciplinary expertise
available to the Institute, including virology,
vector biology, breeding, molecular genetics
and biotechnology. The expected outputs of
this new IITA research-for-development initia-
tive are: (a) characterization of the virus(es)
causing CBSD, (b) improved CBSD detection
through the development of both enzyme-
linked immunosorbent assays (ELISA) and
polymerase chain reaction (PCR)-based diag-
nostic techniques, (c) comparative epidemio-
logical studies to describe and quantify rates of
CBSD spread in different cultivars and con-
trasting agro-ecological environments, (d)
determining mechanisms of host-plant resist-
ance to CBSD to facilitate resistance breeding,
and (e) an assessment of the potential of GM-
cassava to suppress CBSD.

Root-knot and other nematodes. Remarkably
little attention has been paid to nematode con-
straints of cassava. This is in part due to the
scarcity of nematological expertise to address
the situation, but also due to the insidious
nature of nematode epidemiology. For exam-
ple, in an experiment to assess root-knot nem-
atode (Meloidogyne spp.) (RKN) damage on
cassava, high pest pressure resulted in virtually
no storage root yield (98% loss) but without
any affect on aerial growth and development.
At IITA, the importance of nematodes as pests
to crop production in Africa is fully recognized
and it is one of only two CGIAR centers to
employ nematologists to tackle this relatively
unexplored field. On cassava, RKN’s are the
most important nematode pests. Globally, they
are also the most economically damaging
group of nematodes across crops. This is part-
ly as a result of the immensely broad host-
range of individual species and also that the
group comprises a vast number of different
species, each with similar symptomology and
often overlapping host-ranges. Numerous
species are often found in the same situation at
the same time and differentiating the different
species can be difficult. Consequently, it is
important to establish the geographical distri-
bution of species on cassava and the relative
importance of the species in different geo-
graphical situations and different agroecologi-
cal environs. This has important implications
for focused screening for resistance to such
nematodes. In developed agriculture nemati-
cides are used extensively to manage RKN’s,
but are mostly inappropriate for subsistence
farmers in developing countries. Resistant crop
cultivars offer one of few potential manage-
ment possibilities. Rapid and efficient resist-
ance screening methodologies of germplasm
are being developed at IITA, in a close working
partnership with the breeders. Species preva-
lence and distribution in any given area is,
however, an essential precursor to the devel-
opment of any successful breeding program.
Identification of RKN species is a highly spe-
cialized, time consuming skill, prone to inaccu-
racy. Recent progress at a number of research

institutes in Europe and USA now enables the
rapid, accurate, and quantitative identification
of species from multiple species infestations,
although largely of temperate species.
Differentiation of species from mixtures has
previously proved lengthy, with a low proba-
bility of detecting species of comparatively low
densities. Development of a similar system for
African conditions and species would have
substantial benefits for all crops, in addition to
cassava, enabling accurate forecasting of
species distribution in view of targeted resist-
ance breeding. A major research objective at
IITA will be to characterize RKN species affect-
ing cassava in Africa in order to develop
improved germplasm through targeted resist-
ance breeding at the species level, thereby
improving cassava production in Africa
through reduced losses to root-knot nema-
todes. However, an additional consideration is
the interaction between nematodes and other
constraints. While there is concern that nema-
todes themselves will pose increasingly greater
threats to cassava production with intensifica-
tion of production, there is equally justified
concern that there will be concomitant increas-
es in other - more obvious -  problems.
Deterioration of storage roots through infec-
tion by fungal pathogens is more apparent
under intensified conditions. Research at IITA
shows that the presence of RKN’s substantially
increases the incidence and severity of damage
to storage roots by Botryodiplodia theobro-
mae, one of the main causal agents of root rot
in Nigeria. Developing solutions to such prob-
lems requires an interdisciplinary approach,
exemplified by research at IITA.

Industrial processing, marketing and entre-
preneur development. Sub-Saharan Africa is
confronted by the problem of a growing pop-
ulation with associated demand for food, feed
and industrial raw materials. The population
increase and competition for land calls for
innovations in food production and utilization
technologies. The trends in the socio-econom-
ic as well as the physical environment in Africa
favor the increased production of cassava. As
cassava production expands, there is also a
need for expansion of utilization, commercial-
ization and trade to provide a range of food,
feed, and industrial products from cassava,
that is quantitatively and qualitatively compet-
itive with other high-energy foods and import-
ed items. Increased reliance on cassava as an
energy food and its use as an animal feed and
in other industrial applications will provide
incentives that should motivate farmers,

Cassava brown streak disease severity
in Eastern and Southern Africa.

processors and consumers to expand produc-
tion and utilization, respectively. This will
require increase in the productivity and effi-
ciency of the entire cassava subsector/system
and a shifting from production-oriented
research approach to market-oriented research
approach in enhancing the cassava transfor-
mation in Africa to alleviate rural poverty.

As a consequence of the cassava research-for-
development successes by IITA and partners in
sub-Saharan Africa, the Integrated Action
Program for Cassava Starch Production and
Export was launched by the President of the
Republic of Ghana for developing the cassava
starch industry in this country as a major vehi-
cle for job creation and poverty reduction in
rural areas. Similarly, the Federal Government
of Nigeria recently took positive steps to pro-
mote cassava production in the country by
launching a Presidential Initiative to promote
cassava as a foreign exchange earner in Nigeria
in addition to satisfying the national demand.
The challenge of the initiative is to make
Nigeria earn 5 billion (109) USD yearly in
value-added cassava exports within the next
three years. The initiative also seeks to develop
and satisfy the huge untapped, domestic mar-
ket for cassava as raw materials in the industri-
al sector as well as build capacity for export
market. At a meeting held with major stake-
holders from various sectors (policy makers,
research directors, farmers and extension
agents, food processors, financiers and mar-
keters on July 11, 2002, President Olusegun
Obasanjo inaugurated a National Committee
on Cassava Production and Export, under the
Chairmanship of the Honorable Minister of
Agriculture and Rural Development. While
addressing the committee, the President
tasked the committee to evolve strategies to
increase production with a view to meeting the
local food needs of Nigeria, improve post har-
vest management and processing of cassava,
promote local industrial utilization of cassava
products, create marketing linkages to indus-

Cassava brown streak symptoms on
diseased leaf and tuberous storage roots.
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From fresh (above) to dry (under)
cassava market: generating income in
the village.

tries, effect cooperative development, and
promote export to meet a target earning of 5
billion(109) USD yearly within the next three
years.

Cassava as food security crop in African
drought-prone environments. The recurrent
drought in Eastern and Southern Africa calls
for new undertakings, which will need to rely
on more crop options for sustaining agriculture
and propelling agro-processing as source of
income. It will be worthwhile to determine the
potential of cassava as an appropriate crop for
adding more resilience and opportunity into
rain-fed but drought-prone farming systems
compared to reliance on cereals alone. Such a
diversification strategy should enable these
systems to better cope with the vagaries of
weather, particularly erratic rainfall patterns
whether they be high, moderate or low rain-
fall regimes.

Preliminary analysis of crop yield outputs
reveals that cassava has suffered considerably
less than maize during drought in Southern
Africa (Fig. 1). Indeed, cassava should be seen
as a crop adapted to drought-prone environ-
ments that also grows well in poor soil.
Cassava grown under stress reduces water use
by following an avoidance strategy of stomatal
closure followed by extensive leaf fall.
Following the recession of the stress, regrowth
of cassava leaf area occurs, which of course,
influences root yield in cassava depending on
the developmental stage of the crop, the
genotype and the environment where it is
grown. Moreover, the low labor requirements
for cassava provide an alternative to the
declining maize subsidy and growing labor
shortages in Malawi, Zambia and other African
nations with the same constraints. Hence, cas-
sava appears as an important option for diver-
sifying agricultural systems that rely on cereals
in the drought-prone environments of sub-
Saharan Africa.
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Securing Global Food Production
A STATEMENT FROM THE
CONGRESS: “IN THE WAKE
OF THE DOUBLE HELIX:
FROM THE GREEN
REVOLUTION TO THE GENE
REVOLUTION”, BOLOGNA,
ITALY, MAY 28-31, 2003

Population growth in developing countries,
especially in Africa, will add another one billion
people within the next 12 years and the glob-
al population will reach 10 billion in another 40
years. There are two billion people at risk from
malnutrition in the world today. Clearly, cur-
rent annual increases in food production will
not be sufficient to meet the needs of an addi-
tional 4 billion people in 2050.

Early in the last century, Italian plant breeders
released new wheat varieties that were culti-
vated world-wide and foreshadowed the first
Green Revolution, mainly achieved by increas-
ing grain production in wheat, rice and other
crops without using more farm land. In fact,
over one billion hectares of additional land,
equivalent to the size of Europe, would have
been needed with the crop varieties and agri-
cultural technologies available prior to the
Green Revolution. This land remains available
for conservation of biodiversity, recreational
and other uses that enhance the quality of life.

Nobel Peace Laureate Norman Borlaug chal-
lenged the Congress participants by saying
that, while the Green Revolution doubled
world food production, a further doubling will
be needed over the next three decades. How
will the required increase in food production be
achieved? M.S. Swaminathan, the first World
Food Prize Laureate, called for a new ‘ever-
green’ revolution. He and others emphasize a
holistic approach: wisely using scientific knowl-
edge and biotechnology along with natural
resources, integrating crop production and
socio-economic issues to the advantage of
farmers and urban populations. Along this line,
B.S. Ngubane, the Minister of Arts, Culture,
Science and Technology in South Africa, in his
closing remarks at the Congress stated “...let
us join hands - the developing and the devel-
oped - to ensure that we together realize the
positive potential of biotechnology and of
agricultural research more generally, and
manage it in a responsible and safe manner to
ensure the protection of our biodiversity and
our health. And let us confront those who

emotionally protest against biotechnology,
who are often responsive only to their own
fears rather than to the responsible care for
the whole of humanity. In short, Africa needs
both the benefits of the green revolution and
the gene revolution”.

Increasing food production for the world’s
urban and rural poor, especially in Africa which
was by-passed during the first Green
Revolution, requires a new dedication to
research, development and distribution of
information and materials. The solutions will
be complex and multifaceted. Food crops, par-
ticularly in developing countries, are a primary
target: improvement of the genetic potential
of crops is a key element, but not the sole solu-
tion. Crop yields are also limited by soil nutri-
ents, water, diseases and pests. Beyond that,
there are government policies and infrastruc-
ture issues related to markets, roads and trans-
portation systems. However, we should always
remember that farmers grow food, not sci-
ence, policy, or infrastructure.

The more than 300 delegates who attended
this Congress from 45 countries affirmed that
facilitating a major sustainable increase in food
production, hence food security and income
generation for poor farmers, is the highest pri-
ority for the first half of the 21st century. We
emphasize Africa, but not to the exclusion of
the rest of the developing world. We support a
multidisciplinary approach to achieve the
needed advancement in food production by
sustainable and environmentally sound prac-
tices that include, but are not limited to:

* Accelerated and publicly funded research
programs to improve knowledge of the
genomics of crop plants, accompanied by
policies to ensure fair access to genetic
resources for humanitarian purposes;

* Better recognition that genes found in
domesticated crops, other plants and other
living entities are the source for improve-
ment and protection of crops in sustainable
and environmentally sound ways;

* Support for appropriate and internationally
coordinated research in the public and pri-
vate sectors, both in the developed and
developing nations, in the recognition that
public  research provides knowledge and
balance to the private sector;

* Support with capacity-building in biotech-
nology and in modern crop improvement
methods in developing countries and estab-
lishment of an appropriate regulatory over-

sight for evaluation of new traits in crop
varieties;

* Reviewing and streamlining the regulatory
processes now being enacted in Europe and
elsewhere in order to affirm everyone’s right
to benefit from scientific advancement and
to prevent unnecessary delays in the intro-
duction of crop plants with valuable traits
that can save lives and alleviate devastating
human diseases;

* Reexamination of the purposes and uses of
intellectual property rights policies, in partic-
ular those that impact on biotechnologies, in
order to ensure that the public good and
international humanitarian purposes are well
served.

As members of the scientific community we
are confident that the adoption of the above-
mentioned points will facilitate harnessing the
benefits of plant biotechnology applied to
agriculture, while bringing harmony with the
environment and human health, and we look
forward to the implementation of the neces-
sary measures.

The attendees of this Congress are dedicated
to the highest standards of ethics in agriculture
and to solutions that benefit all peoples
through a sustainable agriculture, the mainte-
nance of a nutritious food supply and the right
of freedom from hunger.
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Pineapple Wars

The world fresh fruit market for pineapple
has been reinvigorated and is growing about
10% per year, an expansion exceeded only by
the mango industry. The recent explosion of
the pineapple market since the mid 1990s has
been associated with the introduction of a
sensational cultivar ‘MD-2’ sold under the
name Del Monte Gold Extra Sweet Pineapple
which is extensively grown in Costa Rica, and
marketed through Del Monte Fresh Produce.
Fresh pineapple sales in the US have more
than tripled earning hundreds of millions of
dollars in profit for Del Monte Fresh in a
world-wide market valued at more than $1
billion. Costa Rica has increased its grip on the
world market with Ecuador a distant second.
At the present time a number of similar types
of pineapple are being marketed and a legal
imbroglio has developed over the ownership,
identity, and trademarks of these new types.

The origin of the new gold-fleshed pineapples
on the market is confused. These types origi-
nated in the 1970s in the breeding program
carried out by scientists at the Pineapple
Research Institute (PRI) in Hawaii, a trade
group of growers that conducted joint
research including Del Monte, Maui Land &
Pineapple, and Dole. Two seedlings, perhaps
similar sister seedlings of a complex cross
appear to be involved in the story: 73-50
(marketed at one time as ‘Hawaii Gold’) and
73-114 (marketed at one time as ‘Royal
Coast’). The selection 73-114 had bright gold,
very sweet, low acidity flesh and was highly
resistant to parasites and internal rot; its skin
turned amber when ripe and most important-
ly could survive cold storage for up to two

weeks. However, at that time the Hawaiian
industry was dominated by ‘Smooth
Cayenne’, the premier cultivar for processing
that was also used for the fresh sales and the
new gold-fleshed types did not become well
established.

Hawaii’s processing industry moved to Asia
due to high labor costs in Hawaii. As a result

‘Golden Ripe’ Pineapple.

PRI dissolved in 1987 and its assets including
germplasm was divided up among Del Monte
and Maui Land. Del Monte claimed ownership
of 73-114 which became known as MD-2. Del
Monte rolled out production in 1996 in Costa
Rica, and acceptance was immediate even at
very high prices. Patent protection had been
applied for in 1992 but the patent was denied
because the pineapple had been previously
marketed and ownership was in dispute with
Maui Land. 

Subsequently Del Monte Fresh patented
another yellow-fleshed cultivar, CO-2, selling
it as Del Monte Gold. Under dispute was
‘Hawaiian Gold’ marketed by Maui Land
which they claimed was 73-50-co-owned by
Maui Land and Del Monte, and identical to
CO-2! Until recently there were legal disputes
between Del Monte and Dole who markets
their gold-fleshed selection as ‘Premium
Select’, that Del Monte claimed was really
MD-2, in which the propagules were obtained
illegally. These litigations seem to have been
resolved and it is clear that the new yellow-
fleshed types will soon dominate the entire
world fresh fruit industry. The pineapple wars
indicate the key role of improved cultivars to
horticulture.

Jules Janick

A key morphological change that accompa-
nies the domestication of many fruit and veg-
etable crops is the dramatic expansion of fruit
and the explosion of shape variations. Thus,
cultivated tomato typically produce fruit that
weigh anywhere from 50 to 1000 g and occur
in a wide variety of shapes. Genetic studies
involving crosses of wild and cultivated toma-
to by Jiping Liu, Bin Cong and Steven D.

Genetic Control of Fruit Size

Tanksley in a 2003 paper entitled “Generation
and analysis of an artificial gene dosage series
in tomato to study the mechanism by which
the cloned quantitative trait locus fw2.2 con-
trols fruit size (Plant Physiology 132:292-299)
have demonstrated that one of the major
genes involved in tomato domestication may
be the gene fw2.2. This gene appears to be a
“negative” regulator of fruit size and acts by

repressing two- and three-dimensional cell
division in placental and pericarp tissue. Thus,
in wild germplasm with typically small fruits,
this gene inhibits cell division to keep fruits
small, which is naturally selected because large
fruit is usually not a survival character and
reduces fitness.
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Leafy Vegetables Increase Nutrition in
Africa

Leafy, green vegetables, used primarily to
accompany starchy staples such as cassava,
sweet potato, and yam, are part of the diets of
many households across Africa. However, rapid
urbanization and changing taste preferences in
recent years have led to indigenous leafy veg-
etables being replaced by introduced Brassica
species such as cabbage, kale, and mustard
greens. While these introduced species have
benefited from extensive breeding and selec-

tion, traditional vegetables such as amaranth,
African nightshade, jute mallow, and cassava
leaves have been virtually ignored. But these
vegetables are nutritionally rich, and con-
tribute to crop diversity that could prove vital
to poverty-reduction strategies. A survey by
the International Institute of Tropical
Agriculture to (IITA) indicates that traditional
vegetables grown in gardens of the poorest
households and tended primarily by women

contribute both to the local economies and to
improving nutrition. The survey concludes that
traditional leafy vegetables have too often
been overlooked in the past, and suggests fur-
ther research and development to ensure that
these vegetables are conserved in the food
systems of West and Central Africa.

Black Currants Attempt Comeback in
the USA

Black currants had long been banned for
most of the last century in the United States
because they were a host of white pine blister
rust, but at present restrictions have been lift-
ed in most of the country. In New York State,
where black currants once thrived, they were
declared a public nuisance in 1911 and their
planting, cultivation, sale, and transport were
outlawed. Recently the New York State ban on
black currants has been overturned and a

number of growers are taking a second look.
One grower has started a company (Au
Currant Enterprises) and has come up with 65
food products that use black currants including
juice, jams, candy, yogurt, ice cream and sev-
eral products based on international currant
conferences in Finland and Poland in the last
two years. He even has a working name
(Electric Currant) for a carbonated black cur-
rant drink aimed at teenagers. There are a

number of cultivars available that are resistant
to the rust disease and some have twice the
antioxidant power of blueberries, four times
the vitamin C content of oranges, and twice
the potassium content of bananas. A black
currant concentrated juice product, known as
Ribena, was widely consumed by children in
England in World War II as a source of Vitamin
C and is still on the market in the UK.

Health Benefits of Red Wine traced to
Resveratrol

The beneficial effects of calorie restriction on
longevity and resistance to many chronic illness
has long been known and there is now evi-
dence of an association between calorie restric-
tion and the activation of certain genes such as
SIR2 in yeast and an analogous gene SIRT1 in
human cells. According to an article in Science
(301:1165) recent studies in the Harvard
Medical School by David Sinclair and Leonard

Gruaente at the Massachusetts Institute of
Technology have identified several molecules
that extend the life of yeast cells by approxi-
mately 70%. These include the polyphenols
quercetin found in apples and tea and
piceatannol, as well as resveratrol, found in
grapes and red wine, that trigger SIRT1 activi-
ty. Resveratrol increased SIRT1 activity in
human cells 13-fold. This suggests an explana-

tion for the so-called French paradox, the
observation that despite a high-fat diet people
in France suffer about 40% less from cardio-
vascular diseases. Perhaps warning labels in
some countries concerning the harmful effects
of wine need to be reversed.

Letter to the Editor

In the article “World Apple Cultivar
Dynamics“ that appeared in Chronica
Horticulturae 43(3):10-13, 2003, there is an
error in Table 2. The cultivar Gloster was not

identified as the product of a breeding pro-
gram. It is in fact a selection derived from the
Jork Fruit Research Station, Germany. The
parentage is Glockenapfel x Richared Deli-

cious, crossbred in 1951 and released in 1969).
Received from: Dr. Max Saure, Dorfstr.17,
21647 Moisburg, Germany.
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SYMPOSIA AND WORKSHOPSSYMPOSIA AND WORKSHOPS

Section Medicinal and Aromatic
PlantsIIIrd World Congress on Medicinal and

Aromatic Plants for Human Welfare
(WOCMAP III)

The 3rd World Congress on Medicinal and
Aromatic Plants for Human Welfare
(WOCMAP III) was held in Chiang Mai,
Thailand, February 3 - 7. The Congress, organ-
ized under the auspices of the International
Council for Medicinal and Aromatic Plants
(ICMAP), the International Society for
Horticultural Science (ISHS), and several other
cooperating agencies, was held in Chiang Mai,
Thailand. Located approximately 700 km north
of Bangkok, Chiang Mai is one of the oldest
continuously inhabited cities in Thailand.
Chiang Mai is also located in one of the most
scenic areas in Thailand, situated in a valley
surrounded by mountains rising to heights of
more than 2,500 meters and having unique
ecosystems hosting a rich and varied flora.

At the Congress, scientists from 52 countries
focused on issues related to biodiversity, sus-
tainable use, science, and trade associated with
medicinal and aromatic plants. During the pre-
sentations, representatives from both producer
and consumer countries had the opportunity
to become acquainted with growing, collect-
ing, and protecting medicinal and aromatic
plants in the era of globalization. A declaration
issued at the end of the Congress called for
increased research and protection of medicinal
and aromatic plants and their habitats to
ensure sustainable use of these plant materials
and for worldwide uniformity of existing laws
and regulations on medicinal and aromatic
plants to provide safe and effective medicines
and other bioactive extracts.

After an opening ceremony welcome by Prof.
Dr. Nipon Tuwanon, president of Chiang Mai
University and Executive President of
WOCMAP III, an orientation report on the
Congress by Prof. Dr. Vernon H. Heywood,
outgoing ICMAP President, and an inaugural
address by Her Royal Highness Princess Maha
Chakri Sirindhorn, the Congress began work
on such problems as plant protection, plant
cultivation, natural product chemistry, drug
and cosmetic screening, product efficacy and
quality, industrial processing, market econom-
ics, traditional medicine systems, nutraceuti-

cals, and industrial perspectives. A total of 137
oral and 250 posters were presented.
EXPOMAP, an adjoining natural medicine
trade exhibition featuring 66 companies and
open to both Congress participants and local
residents, drew thousands of visitors.

The last day of the Congress was reserved for
a field trip to the 700 hectare Queen Sirikit
Botanic Garden located in a valley north of
Chiang Mai and surrounded by tropical moun-
tain forests. At the Garden, Congress atten-
dees got the opportunity to see many tropical
species, including selections of medicinal and
aromatic plants. An overview on the ecology
of tropical rain forests was presented by scien-
tists and assistants from the Botanic Garden
and from Chiang Mai University.

Hosted by Thai scientists and sponsored by
Thailand’s National Research Council, Tourist
Authority, Ministry of University Affairs, and
Ministry of Agriculture and Cooperatives plus
the Boehringer Ingelheim KG of Thailand and
the Society for Medicinal Plant Research (GA),

the well-organized Congress provided several
occasions for researchers in medicinal and aro-
matic plants to develop close working relation-
ships through business and social events. A
welcome reception, held at Chiang Mai
University, featured a traditional Lanna Thai
market where delegates were showered with
jasmine flowers and got the opportunity to
taste various Thai foods and beverages fla-
vored with aromatic plants while listening to
local Thai music and watching traditional Thai
dances.

Under the leadership of ISHS and ICMAP,
WOCMAP III continued the series of coopera-
tive efforts of medicinal and aromatic plant sci-
entists working to improve world health
through the use of plant materials. These
World Congresses, highlighting progress in the
study of medicinal and aromatic plants and
providing the opportunity for information
exchange, have been held about every five
years. WOCMAP I was held in Maastricht, The
Netherlands, in 1992, and WOCMAP II was

Her Royal Highness Princess Maha Chakri Sirindhom addressing the WOCMAP III
audience.
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Araya Jatisatienr, Convener, and Lyle Craker,
Chair ISHS Section MAP

CONTACT

Araya Jatisatienr, Chiang Mai Univ.,
Thailand, and Prof. Dr. Lyle Craker,
Univ. Massechusetts, Amherst, MA,
USA

held in Mendoza, Argentina, in 1997. At the
closing ceremony, the newly elected president
of ICMAP, Dr. Prof. Cholwig Franz of Austria,
announced plans are already being made to
hold WOCMAP IV in 2007 or 2008.
Proceedings of the WOCMAP III are being
published in six volumes of the ISHS series -
Acta Horticulturae (www.actahort.org).

From 10-14 August 2003 Doorwerth, a small
village near Wageningen, The Netherlands,
was the venue for the 8th International
Symposium on Postharvest Physiology of
Ornamental Plants. The symposium was called
‘QualiFlor2003’, and was hosted by
Wageningen University and Research Centre.
Notwithstanding the high temperatures rela-
tive to usual Dutch conditions (> 35° C), 92
colleagues from 16 different countries partici-
pated very actively. It was good to see dele-
gates form countries that were not represented
in previous ornamental Postharvest symposia,
like Iran.

Simon Pearson (Marks and Spencer supermar-
kets, UK) presented a keynote paper that intro-
duced the participants into the impact of qual-
ity on the market. Poor quality not only gener-
ates complaints but also can lead to consider-
able reductions in sales. He emphasised the
need for understanding the underlying
processes of quality differences.

The keynote lecture of Jan van Kan
(Wageningen University, The Netherlands)

Section Ornamental Plants -
Commission Quality and Postharvest
Horticulture

Symposium on Postharvest Physiology
of Ornamentals - QualiFlor 2003

QualiFlor

gave an excellent overview of the infection
process of Botrytis cinerea. He illustrated the
perspectives for exploiting this fundamental
knowledge in designing novel control strate-
gies that may contribute to a reduction of the
damage inflicted by this fungus.

The third session of the symposium concerned
flower development, with special attention to
flower bud opening and was introduced by a
keynote lecture of Michael Reid (University of
California, Davis, USA). There were two ses-
sions about senescence: Leaf and flower
senescence, introduced by an overview about
plant programmed cell death given by Ernst
Woltering (ATO-WUR, Wageningen, The

Netherlands), and Molecular biology of flower
senescence with a keynote lecture of Vicky
Buchanan-Wollaston (Horticulture Research
International, Warwick, UK). Using Arabidop-
sis as a model, genes are studied that are
involved in control of leaf senescence to eluci-
date the signalling pathways involved in senes-
cence.

Nollie Marissen (PPO-WUR, Aalsmeer, The
Netherlands) gave a clear overview of the

Active discussion amongst the participants
during the poster sessions.

Terril Nell (Chair of the Working Group
Quality of Ornamentals) (middle)
handing an ancient drawing to Abraham
Halevy (left) to thank him for his out-
standing contribution to the field of
postharvest physiology of ornamentals.

WOCMAP III VIP’s. From left to right: A. Jatisatienr (WOCMAP III Secretary General), P.
Griffee (FAO representative), V.H. Heywood (Outgoing President of ICMAP), N. Tuwanon
(CMU President), B. Sunthorntum (Dean of the Faculty of Science), Ch. Semthong (CMP
Vice President).



CHRONICA HORTICULTURAE •VOL 43 • NUMBER 4 •2003    • 21

importance of growth conditions for posthar-
vest performance. Recent developments in
new inhibitors of ethylene perception were
highlighted by Margrethe Serek (University of
Hannover, Germany) as start of the session
Packaging, storage and post harvest treat-
ments.

In total 36 oral presentations and 41 excellent
posters were presented. In comparison to pre-
vious symposia there was an increased atten-
tion for the role of preharvest growth condi-
tions on postharvest physiology. Several papers
about the use of advanced techniques to
measure and predict quality, like acoustic emis-
sion, chlorophyll fluorescence, and microarrays,
were presented. The progression of under-
standing the genetical basis of senescence is
slowly but steadily growing. Despite the atten-
tion for the effects of 1-MCP, there was less
emphasis on the use of chemicals to enhance
vase life, compared to previous symposia.

There was a mid-conference technical tour to a
flower auction, producers of lilies, roses and

CONTACT

Uulke van Meeteren, Horticultural
Production Chains Group, Plant
Sciences, Wageningen University,
Marijkeweg 22, 6709 PG
Wageningen, The Netherlands, email:
uulke.vanmeeteren@wur.nl

Uulke van Meeteren, Chair of the
Organizing Committee

A visit to the vineyard
‘De Wageningse Berg’.

Schlumbergera, and a large bouquet producer
and exporter. The tour ended with the confer-
ence dinner at Castle Doorwerth. During this
dinner Prof. Abraham Halevy from Israel was
honoured for his significant contribution to the
postharvest physiology of ornamentals during
the last 30 years.

A business meeting was held, and it was
agreed that the 9th symposium will be organ-
ized in 2007 in Great Britain. The convener will
be Tony Stead (University of London).

It’s now nearly 50 years after the first interna-
tional collaboration in the research on fruit tree
viruses. In 1954, three North American scien-
tists, pioneers in this field of virology, visited
Europe and met in Switzerland with European
scientists working in the same field. This meet-
ing, since then called the First Symposium, led
to the foundation of a “European Committee
for Cooperation in Fruit Tree Virus Research”,
which was the organizer of subsequent sym-
posia. Participants of the 9th Symposium (East
Malling, UK, 1973) agreed to join the
International Society for Horticultural Science
(ISHS) as the Working Group on Virus Diseases
of Fruit Trees. Later on, the Working Group on
Virus Diseases on Small Fruits joined them, due
to the fact that many scientists worked on
viruses from both groups of species.

From July 21 to 25 both symposia, the 19th
International Symposium on Virus and Virus-
like Diseases of Temperate Fruit Crops and the

Section Pome and Stone Fruits -
Commission Plant Protection

19th International Symposium on
Virus and Virus Like Diseases of
Temperate Fruit Crops and 10th
International Symposium on Small
Fruit Virus Diseases

10th International Symposium on Small Fruit
Virus Diseases, were held at Valencia (Spain).
These symposia were sponsored by the ISHS
through the Working Group on Virus Diseases
of Fruit Trees and the Working Group on Virus
Diseases of Small Fruits. The symposia were
organized by the Valencian Institute for
Agricultural Research (IVIA) and the Valencian
Authorities of Agriculture, Fisheries and Food
(CAPA), with the collaboration of the
Politechnical University of Valencia (UPV), the
Institute of Molecular and Cellular Plant
Biology (IBMCP, UPV-CSIC), the Spanish
Society for Horticultural Science (SECH) and
the Spanish Society of Phytopathology (SEF). It
was a great success, attracting 151 delegates
from 28 different countries. Fifty-seven oral
communications were presented, with an addi-
tional 85 communications displayed as posters. 

The opening ceremony was presided by the
Vice-minister for Agriculture, Fisheries and

Gerardo Llacer (Convener) showing the
ISHS medal received from Alfons
Vanachter (Commission Plant Protection
Chair).
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Food of the Valencian Regional Government,
Dr. Alfons Vanachter, Chairman of the
Commission Plant Protection of the ISHS, Dr.
Fernando Riquelme, chairman of the SECH, Dr.
Florentino Juste, director of the IVIA and Dr.
Gerardo Llácer, Convener of the Symposium.
The opening was followed by an invited lec-
ture by Dr. José Antonio García from the
National Centre of Biotechnology (Madrid) on
the topic “Pathogenicity determinants in plum
pox virus infection”.

The Symposium was scheduled into 9 oral ses-
sions and 3 poster sessions. In the sessions

focussing on Virus diseases of pome and stone
fruits (other than plum pox), most papers dealt
with detection methods, molecular characteri-
zation, genetic variability and sequence analy-
sis of different viruses. A new Trichovirus was
described in stone fruit trees and the results of
vertical transmission of Prunus necrotic
ringspot virus by gametes in apricot were pre-
sented.

The sessions on Virus diseases of small fruits
included amongst others communications on
detection methods, molecular characterization
and sequence analysis. Other topics were epi-

demiology and transmission of different virus-
es by vectors (aphids, leafhoppers or mites).
Three new viruses were described on blackber-
ry and another three on strawberry. The virus
mostly dealt with in these sessions was the
Blackcurrant reversion virus which produces
sterility of flowers. Two papers were devoted
to ‘Candidatus Phlomobacter fragariae’, a
phloem-restricted uncultured bacterium asso-
ciated with ‘marginal chlorosis’ of strawberry
plants, a disease formerly thought to be
caused by a virus.

The sessions focussing on Plum pox (sharka)
virus were as usual those with the largest num-
ber of communications, because it is the most
important virus disease affecting stone fruits in
Europe and was recently detected in North
America and Chile. Papers bore upon the cur-
rent status of the disease in different countries,
detection methods, host range, epidemiology,
molecular characterization of isolates, Prunus-
PPV interactions at the molecular and cellular
level, several aspects of infection on cherries,
evaluation of susceptibility and studies on nat-
ural resistance and pathogen-derived resist-
ance from transgenic plants.

In the session on Viroid diseases, the main
topics were detection techniques, occurrence
of natural transmission and sequence analysis.
The last-mentioned aspect aimed to study the
genetic variability of isolates and the patho-
genicity determinants. Most papers in the ses-
sion on Phytoplasma diseases concentrated on
epidemiology and vector transmission. Other
topics were detection methods, molecular
characterization and genetic variability of iso-
lates.

A whole session was devoted to Advances in
pathogen detection. In this session theExplanations during the technical visit.

Participants in the meeting.
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Gerardo Llácer and María Luisa Badenes,
on behalf of the Organizing Committee.
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progress on increasing specificity and sensitiv-
ity of diagnostic methods was reported, espe-
cialy with the new RT-PCR variants and micro-
arrays technology. However, although the
used techniques are very sensitive and specif-
ic, they only reveal what is present in the
analysed sample. The problems related to
sampling protocols (sample size, distribution
and time of the year), very important for some
viruses of erratic distribution and for phyto-
plasmas, remained unaddressed and were not
dealt with in this session.

Finally, in the session Emerging diseases
and/or diseases of unknown aetiology, a new
phytoplasma in almond and peach was report-
ed in the Mediterranean area and new results
on identification of causal agents of fig mosa-
ic and passionfruit woodiness were presented.

Apart from the sessions described, two work-
shops on ‘Plum pox (sharka) virus’ and on
‘Pathogen detection’ were included in the
meeting, covering the major topics of the sym-
posia. In the sharka workshop participants dis-
cussed the way to carry out and publish a
thorough revision of PPV disease, covering all
features of the virus and the plant and includ-
ing all new knowledge obtained since 1994,
the year of the preceding revision. In the sec-
ond workshop, the way to compile and pub-
lish the new recommendations for pathogen
detection (the list of indicators for biological
indexing and the lab testing methods) was dis-
cussed.

Wilhelm Jelkmann (left) and Robert
Martin (right) showing the Posnette
Award Plaques.

The technical tours included a visit to IVIA,
where the general activities of the Institute
and the program of production and certifica-
tion of virus-free citrus plants were presented.
A visit to experimental plots belonging to the
Experimental Fruit Network of the Valencian
Community was included. There, delegates
could see some PPV control trials and the

behaviour of some PPV resistant apricot selec-
tions.

During the Conference Dinner, the Posnette
Award Plaques were presentred to Dr. Robert
Martin (USA) and Dr.Wilhelm Jelkmann
(Germany) for their oustanding contribution in
scientific achievements and cooperation at the
international level. In the same ceremony the
ISHS Medal was awarded to Dr. Gerardo Llácer
in recognition of his meritorious service to the
Society as convener of the two symposia. 

The participants accepted the offer from Dr.
Çaglayan and Dr. Ertunç to organize the next
symposia in Antalya (Turkey), in the year
2006.

As a third conference in the series “An
Integrated View on Fruit and Vegetable
Quality”, the conference Quality in Chains
(QUIC) took place in Wageningen, NL, from 6
to 9 July 2003.

Commission Quality and Postharvest
Horticulture

Quality in Chains - Third International
and Multidisciplinary Conference:
An Integrated View on Fruit and
Vegetable Quality

The meeting was hosted by ATO BV and
Horticultural Productions Chains group both
part of Wageningen University and Research,
in close co-operation with the two previous
organisers: the University of Georgia (US) and
the Institut für Gemüse- und Zierpflanzenbau
(DE). The central target of this conference was
set at the integration of a view on quality of
horticultural products for each and every actor
in the food supply chain. For the first time the
conference was organised under the auspices
of ISHS.

Compared to the two previous conferences
not only the number of participants markedly
increased, but also the scope of the the con-
ference was considerably wider. The number
of participants was well over 150. They came
from all over the world from more then 35
countries. The main focus of the lectures and
posters was indeed still the physiology and
product behaviour during postharvest storage
and handling, but at the same time a substan-
tial number of contributions was devoted to
chain aspects in general, preharvest-posthar-
vest interactions, and consumer responses to
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modern food production and handling sys-
tems. Both the organisers and ISHS were very
proud to present the proceedings to the partic-
ipants at the start of the conference (Acta
Horticulturae 604 Vol 1 & 2).

At the opening Els Wijs, (VEZET BV NL)
stressed the importance of quality for the veg-
etable cutting industry in general and for her
company in particular. She also stressed the
need of commercial companies for more dedi-
cated knowledge on the generation (prehar-
vest) and deterioration (postharvest, post pro-
cessing) of quality in horticultural products.

Errol Hewett (NZ) not only introduced ISHS to
the participants, but also enlightened the audi-
ence on recent successes achieved by New
Zealand companies by applying consistently
the concepts of chain management.

The conference was organised in 5 sessions
each tackling a specific question on food qual-
ity. To assure integration over the different
areas, no parallel sessions were organised. An
invited lecture and a topic lecture highlighted
each question.

Robert Shewfelt (US) and Hannemieke Luyten
(NL) dealt with the question: “What is quali-
ty?” Shewfelt gave an interesting overview of
which quality aspects would likely be impor-
tant in the near and medium-term future.
Luyten discussed the problems and possibilities
of fulfilling consumers’ wishes with respect to
manufacturing food products.

The question: “How to model quality?” was
tackled by Pol Tijskens (NL) and Bernhard
Brückner (DE). The first one went into the the-
ory of quality from a modeler’s point of view
and the technical details how actually to put
these viewpoints into mathematical models.
The second one gave an overview of the prob-
lems when sensing and interpreting multiple
attributes of quality. Even the brain activity
aspects were part of the subject.

The next question was: “How does quality
change by handling?”. Ray Collins (AU)
addressed this question from a chain-manag-
ing point of view. Trust and reliability among
actors in the chain were the most important
aspects for obtaining and maintaining prof-
itable chains. The topic lecture of Lynn Frewer
(NL) covered the way consumers apprehend
and perceive risks and threats in relations with
food production, processing, and handling.
She highlighted the dangers of miscommuni-
cation between legislators, informers, and con-
sumers.

The fourth session covered the question
“What are opportunities to manipulate quali-
ty?” Bart Nicolaï (BE) depicted the possibilities
and opportunities of models, modelling, on-
line sensors, and climate control for maintain-
ing food quality during storage and transport.
Koos Oosterhaven (NL) highlighted the added
values that integration of knowledge over the

chain actors can offer to storage technology
and product handling.

The last question on the menu was “What are
the “things” to look for to “measure” quali-
ty?” With respiration as an example Maarten
Hertog (BE) gave a very interesting lecture on
the relations between physiological processes
and behaviour of quality attributes. He
stressed ATP as the driving issue in all kinds of
reactions slowing down quality decay. Based
on several quality management models Sirichai
Kanlayanarat (TH) depicted the different types
of fresh fruit and vegetable chains in Thailand.

A wide range of quality related topics in all
links the food supply chain was presented in
about 70 posters covering all aspects of quali-
ty central to the conference.

In conclusion, maintaining quality in the chain
and chain management on a commercial level
turned out to rely strongly on trust and relia-
bility of partners in the chain. To improve the
service science can offer to commercial com-
panies, it was felt that scientists from different
disciplines, countries and interest have to join
forces voluntarily and fully. Exchanging freely
all available knowledge and information
among specialists in a certain field or product,
establishing mutual trust amongst actors in a
chain, is absolutely necessary, despite the
restrictions commerce would like to impose on
scientific research and intellectual properties.

At the conference it was decided to set up a
stone fruit specialist forum (quic@wur.nl,
pkonopac@insad.pl) to try out how to struc-

Animated international discussions at the QUIC conference dinner. From left to right: K.
Maguire NZ), M. Hertog (BE), S. Nicola (IT), D. Lynd (US), W. Lin (CA), S. Prussia (US) and
N. Banks (NZ).

Pol Tijskens, Convener
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ture this kind of international and multidiscipli-
nary co-operation, taking into account the
needs and wishes of commercial companies. 

All participants were quite pleased with the
wide scope of the conference, allowing every-
body to take a look into the problems and dif-
ficulties but also into the possibilities of quality
handling by adjacent actors in the food supply
chain. As a result, the announcement that the
next conference in the series will be organised
in Thailand by S. Kanlayanarat was cheerfully
acknowledged.

Pol Tijskens
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Commission Plant SubstratesInaugural Workshop of the
Standardisation Group within the
Commission Plant Substrates

The movement towards EU (European
Union) wide agreements on analytical proce-
dures and techniques in many areas of horti-
cultural and agriculture has been mediated by
several CEN (Centre Européene de
Normalisation - European Normalisaton
Center) committees. Group TC229 has been
concerned with the harmonisation of tech-
niques for analysis of growing media, and
many members of ISHS have participated in
the often tortuous discussions of standardisa-
tion. The variation in techniques for analysis of
growing media has been highlighted in sever-
al Acta Horticulturae from meetings of the
Growing Media group of the Commission
Plant Substrates, with the results of ring-tests
being outlined by Drs Gerald Schmilewski,
Gerrit Wever and Andreas Baumgarten.

With the EN procedures now becoming estab-
lished, it was felt appropriate to hold a practi-
cal demonstration and discussion workshop,
and this was organised by Dr Baumgarten and
ran from 22 to 25 September 2003. Professor
Peter Fischer kindly negotiated along with Dr
Baumgarten the use of the excellent facilities
at the Fachhochschule Wiehenstephan, near
Freising in Bavaria for this purpose, and also

arranged excellent accommodation close to
the laboratories - no mean feat during the
Oktoberfest season!  The workshop proved
very popular and initial numbers were extend-

William Carlile,
Vice Chair Commission Plant Substrates

Course participants at work.

Participants at the meeting.

ed to allow 23 scientists to attend from 10
countries, including representatives not only
from European states, but also Brazil and
Korea.

A range of physical and chemical extraction
procedures were undertaken by course partici-
pants under the supervision of Dr Baumgarten
and Dr Simone Seling from the Weihenstephan
laboratories. Demonstrations of analytical pro-
cedures formed an integral part of the course.
Analyses of the results enabled intra-laborato-
ry variation to be evaluated. The workshop
was felt by all participants to be a very useful
exercise, and one that could profitably be
repeated.

A social evening in typical Bavarian format was
organised which enabled course participants to
record their thanks to Professor Fischer, and
wish him well in his retirement. 
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THE WORLD OF HORTICULTURETHE WORLD OF HORTICULTURE

Peat as a Growing Medium in
Horticulture

IDEAL GROWING MEDIUM

In order to fit into modern horticulture the
growing medium must fulfil various require-
ments. The demands of the crop plant take
first priority. Along with the technical and
social economical developments in horticul-
ture, other requirements such as homogeneity,
consistent quality, fitness for the required
growth technique, availability, storage proper-
ties, price and environmental aspects, as well

Horticulture, traditionally one of the oldest of professions, is a dynamic mod-
ern industry, with a positive reputation among consumers. The beauty and
aroma of flowers and other ornamental plants, the numberless selection of dif-
ferent flavours of fruits, berries and vegetables as well as healthful impacts of
vegetables in nourishment are highly acknowledged by modern citizens.
Horticulture incorporates several sciences, such as botany, soil science, chem-
istry, physics, plant physiology, plant breeding, microbiology, as well as vari-
ous technologies, logistics and economics. The final result is composed of the
rational and practical interactions of different factors dealt with by nursery
staff. A crucial precondition for uccessful horticultural production is an appro-
priate growing medium.

as the opinions of the grower and consumer,
gained more importance.

The growing medium creates the environment
of the roots. An adequate flux of water, nutri-
ents and oxygen from the growing medium to
the root system is the main criteria. CO2 and
other possible gases excreted by the roots or
soil organisms must be ejected from the root
zone. Necessary porosity and softness are
often required to allow further expansion and
penetration of roots and delicate root hairs.

According to the needs of the root system, the
qualifications of the growing media can be
divided into physical, chemical and biological
characteristics. The texture of the substrate
normally cannot be improved during cultiva-
tion. Water and nutrients, as well as biological
treatments, can be added when needed but
oxygen and gas exchange properties must
exist in the substrate prior to use.

The pH, nutrient status and absence of harm-
ful compounds in the growing medium are the
most crucial chemical characteristics for the
plant. The optimal acidity and nutrient content
in growing conditions are partially dependent
on the crop plant. As far as pH is concerned, a
suitable value in most horticultural substrates is
5.0-6.0. Other more practical chemical param-
eters that must be taken into account during
fertilization are the cation exchange capacity
and nutrient buffer capacity.

Providing conditions for good plant growth,
growing media should pose no risk to the
health of plants. In addition to this, a growing
medium and especially the crop produced on it
must be totally safe for final consumers. As
well, chemical and microbiological security of
the medium must be guaranteed. Absence of
weeds is a basic necessity in professional grow-
ing media. Overall, an ideal growing medium
maintains the optimum desired growth of the
crop plants.

Homogeneous and stable growing media that
easily suit existing growth techniques are a pri-
mary factor in advanced horticulture. A well-
equipped modern greenhouse with computer-
ized handling and controlling techniques also
sets special demands on the growing media.
The growing technique for different horticul-
tural crops can vary enormously. This is evident
when we compare circumstances in seedling
propagation, pot plant production with ebb
and flood irrigation and greenhouse tomato
production. The smallest units for raising
seedlings can be as small as 3-5 millilitres per
plant. Thus, one cubic meter of substrate is
sufficient for up to 300,000 seedlings. The tex-
ture of the growing medium must allow even
filling of every single plug. Every seedling must
obtain sufficient water, nutrients and oxygen
and develop as fast and as evenly as possible.
This demands a very fine homogeneous and
porous substrate that moistens evenly and

Greenhouse production in a homogenous, high quality growing medium (courtesy Finnish
Glasshouse Growers’ Association). 
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rapidly. With regard to the structure, media
should be stable, not prone to degradation
during storage and resistant to shrinkage dur-
ing cultivation, especially of long-term crops.

It is not only environmentally orientated indi-
viduals, but also authorities alongside the con-
sumer in developed countries, who want envi-
ronmental aspects to be considered in all
human activity. The concern over pollution of
the environment, climate change and adequa-
cy of natural resources have also had an influ-
ence on actions and opinions in horticulture.
With this in mind, what should we consider
when we are deciding on an optimal growing
medium? Among other things it should be
locally available, consist of renewable or recy-
cled constituents, consist of materials of low
initial nutrient content, have adequate water
and nutrient retention capabilities and be eas-
ily recyclable or safely disposable.

DEBATE ON THE GROWING
MEDIA

Nowadays environmental activists and lobby-
ists as well as mass media are strongly shaping
general opinion. There are in different coun-
tries many discussions on use of industrially
processed materials, natural resources and

Peat Resources of Northern Europe.

Olli Reinikainen, M.Sc.(Agr.) Senior Researcher,
Horticultural Peat Working Group/International Peat

Society

waste materials. Countries that geologically
have minor resources of indigenous peat are in
the frontline when it comes to developing sub-
stitute materials. The pressure in densely pop-
ulated countries to use local waste-based and
recycled materials in growing media originates
from internal socio-economical/environmental
reasons. Peat has been for several decades and
is still today a predominant constituent of
growing media of greenhouse production in
spite of escalating research efforts to find sub-
stitute alternative materials.

For this debate, however, firm facts are
required. The future success of the horticultur-
al industry requires reliable and safe growing
media with constant quality. Peat is a natural
resource occurring abundantly in certain parts
of the world, especially in Northern countries.
Annual accumulation of peat exceeds the
annual use of peat globally. The use of horti-
cultural peat in Europe amounts 19 million
cubic meters. Global consumption of horticul-
tural peat can be estimated to total about 40
million cubic meters.

In order to continue the debate on wise use of
peat also in horticulture, the International Peat
Society will organise an International Peat
Congress in Finland on 6-11 June 2004. The
congress will take place in Tampere. This event

is going to be a valuable forum to meet inter-
national experts and get current information of
the sufficiency and availability as well as wise
use of peat. An interesting excursion day to a
research station, practical greenhouse opera-
tions and peat production and refining plants is
included. Additional information on the con-
gress is also available on website:
www.ips2004.com.

The Plant Growth Regulation Society of
America conferred its ‘Young Scientist Award’
for 2003 to J. Pablo Morales-Payan, ISHS
Member and Research Associate, Hort. Sci.
Dept. University of Florida, Gainesville. The
award was presented by Dr. Caula Beyl,
member of the PGRSA Board of Directors,
during the PGRSA’s annual meeting in
Vancouver, August 2-6, 2003. The award was

PGRSA - Young Scientist Award for 2003

PGRSA-picture J. Pablo Morales-Payan
(left) and Caula Beyl (right).

The University of Washington, College of Forest Resources, in Seattle, WA,
invites applications for the position of Professor and Director of the Center for
Urban Horticulture and Washington Park Arboretum. Appointment rank is ten-
ured full professor and salary and benefits are com-petetive. The preferred dis-
ciplinary focus is horticulture, but applicants in related fields will be fully con-
sidered. The applicant must be an energetic leader with a proven record in
arboreta/and or public garden management, research administration, fundrai-
sing and public outreach.  Experi-ence in the above areas may be substituted
for a PhD.  Applications will be accepted until the position is filled; the search
committee will begin reviewing applications on February 1, 2004.  For full
position description, see http://www.cfr.washington.edu/Internal/jobs/jobs.htm.
Contact Gordon Bradley, Committee Chair, 206-685-0881;
gbradley@u.washington.edu, for application requirements. The University of
Washington is an affirmative action, equal opportunity employer..

given for 15 years of contributions to applied
research on plant growth regulators and bios-
timulants to enhance horticultural crop per-

formance and to increase competitiveness of
crops with weeds.
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New books, websites
The books listed here are non-ISHS-publications. For ISHS publications cover-
ing these or other subjects we refer to the ISHS website www.ishs.org or the
Acta Horticulturae website www.actahort.org.

BOOK REVIEWS

B.E. Juniper and S.B.
Juniper (eds.) 2003.
The Compleat Planter
& Cyderist By a Lover
of Planting. S.B. Juni-
per, 109 Woodman-
cote, Dursley, Glou-
cestershire, GL 114
AH U.K. £25 + post-
age; ask for overseas
quote.

This volume is a near
facsimile of a little
book published ano-
nymously in 1685.
Only 12 copies of the
first edition and only 4
copies of the 1690
edition are known to

exist. Twenty-seven contemporary engravings
and 12 color plates of the period have been
added. A full bibliography lists all the authori-
ties cited by the anonymous author. The text is
packed with practical information on planting
an orchard, grafting, pruning, manuring, and
protecting fruit against enemies of all kinds.
There is a comprehensive section on the pro-
duction, casking, bottling, and storage of cyder
and other country wines. This is a must-buy for
collectors of pomological books.

Tara Auxt Baugher and Suman Singha (eds.).
2003. Concise Encyclopedia of Temperate Tree
Fruit. Food Products Press, The Haworth
Press, Inc. New York. 387p. ISBN 1-56022-
940-3. Price $94.95 hardbound, $39.95 soft-
bound.

This multi-authored work is not an encyclope-
dia in the traditional sense and those who pur-
chase it based on the title are likely to be dis-
appointed. The arrangement is alphabetical by
topic and is thus rather illogical; the index will
have to be used to find specific subjects.
However, the index is not well done, for exam-
ple the crops cited under Anatomy and
Taxonomy (a strange mixture of topics) are not
cross referenced. This chapter indicates that
there is to be a companion volume on small
(berry) fruit edited by Robert Gough. Many of
the authors are well known and the sections
are well written but the material provided is
brief and rather general. However, I believe the
book would serve as a text book for an intro-
ductory course in pomology.

The Compleat
Planter & Cyderist

D.C. Ferree and I.J. Warington (Eds.). 2003.
Apples: Botany, Production and Uses. CABI
Publishing. Wallingford, Oxon, OX1O 8DE,
UK 660p. ISBN 0-85199-592-6. Price £99.00,
$175.

This excellent compendium consists of 24
chapters by 40 authors known world wide for
their expertise. It is well conceived and well
edited. Each chapter is provided with an exten-
sive bibliography. It includes a number of
excellent color plates in a center section, There
is a comprehensive index and my only com-
plaint is that GoldRush is misspelled. CABI has
made a real contribution to horticulture in pro-
viding topical books on crops that provide a
real service to horticulturists the world over.
This volume is an excellent addition to this col-
lection.

Above books were reviewed by Jules Janick

NEW TITLES
Amit Krishna De (ed.). 2003. Capsicum. Taylor
and Francis, London. 275p. ISBN 0-415-
29991-8. $125.

Coppen, John J.W. (ed.). 2002. Eucalyptus.
Taylor and Francis, London. 464p. ISBN 0-
415-27879-1. $120.

Dris, Ramdane and Arun Sharma (eds). 2003.
Food Technology and Quality Evaluation.
Science Publisher, ISBN 1-57808-235-8,
www.world-food.net

Dris, Ramdane and Catherine Barry-Rayan
(eds). 2003. Plant Physiology - Characteristics,
Breeding, Genetics. Science Publisher, ISBN 1-
57808-240-4, www.world-food.net

Dris, Ramdane, Farouk Hassan Abdelaziz and
Shri Mohan Jain (eds). 2003. Plant Nutrition -
Growth and Diagnosis - Current Status and
Future Prospects. Science Publisher, ISBN 1-
57808-230-7, www.world-food.net

Dris, Ramdane, Raina Niskanen and Shri
Mohan Jain (eds). 2003. Crop Management
and Postharvest Handling of Horticultural
Crops. Vol. 2. Postharvest Technology of Fruits
and Vegetables. Science Publisher, ISBN 1-
57808-216-1, www.world-food.net

Dris, Ramdane, Raina Niskanen and Shri
Mohan Jain (eds). 2003. Crop Management
and Postharvest Handling of Horticulturak
Crops. Vol. 3. Crop Fertilisation, Nutrition and
Growth. Science Publisher, ISBN 1-57808-
278-1, www.world-food.net

Dris, Ramdane, Shri Mohan Jain and Iqrar
Khan (eds). 2003. Influence of Environment
on Crop Production, Growth and Disease.
Science Publisher, ISBN 1-57808-257-9,
www.world-food.net

Dugo, Giovanni and Angelo Di Giacomo (ed.).
2002. Citus. Taylor and Francis, London. 642p.
ISBN 0-415-28491-0. $150.

Edzard Ernst (ed.). 2003. Hypericum. Taylor
and Francis, London. 241p. ISBN 0-415-
36954-1. $120.

Grace, James B. and David Tilman (eds). 2003.
Perspectives on Plant Competition. Blackburn
Press, paperback 484 p. ISBN 1-930665-85-7.
$59,95. www.blackburnpress.com/peonplco

Hanks, Gordon R. (ed.). 2002. Narcissus and
Daffodil. Taylor and Francis, London. 452p.
ISBN 0-415-27344-7. $120.

Hardman, Roland (ed.). 2002. Shengmai San.
Taylor and Francis, London. 136p. ISBN 0-
415-28490-2. $80.

Kintzios, Spiridon E. (ed.). 2002. Oregano.
Taylor and Francis, London. 277p. ISBN 0-
415-36943-6. $115. 

Lis-Balchin, Maria (ed.). 2002. Geranium and
Pelargonium. Taylor and Francis, London.
360p. ISBN 0-415-28487-2. $152.

Lis-Balchin, Maria (ed.). 2002. Lavender.
Taylor and Francis, London. 292p. ISBN 0-
415-28486-4. $128.

McKenna, Dennis J., Kenneth Jones and Keery
Hughes (aut). 2002. Botanical Medicines. The
Haworth Press, Inc. New York. 1140p. ISBN 0-
7890-1266-9/0-7890-1265-0. Price $169.95
hardbound, $79.95 softbound.

Muir, Alister D. and Neil D. Westcott (eds.).
2003. Flax. Taylor and Francis, London. 307p.
ISBN 0-415-30807-0. $135.

Petropoulos, Georgios A. (ed.). 2002.
Fenugreek. 2002. Taylor and Francis, London.
224p. ISBN 0-415-29657-9. $95.

Puri, H.S. (ed.). 2003. Rasayana. Taylor and
Francis, London. 280p. ISBN 0-415-28489-9.
$72.

Sarker, Satyajit D. and Yuji Maruyama (eds.).
Magnolia. 2002. Taylor and Francis, London.
208p. ISBN 0-415-28494-5. $120.

Simson, Sharon P. and Martha C. Straus (eds).
2002. Horticulture as Therapy. The Haworth
Press, Inc. New York. 478p. ISBN 1-56022-
859-8/1-56022-279-4. Price $94.95 hard-
bound, $49.95 softbound.

Stahl-Biskup, Elisabeth and Francisco Sáez.
2002. Thyme. Taylor and Francis, London.
354p. ISBN 0-415-28488-0. $135.

Wing Ming Keung (ed.). 2002. Pueraria.
Taylor and Francis, London. 320p. ISBN 0-
415-28492-9. $95.

Zhen Yong-su (ed.). 2002. Tea. Taylor and
Francis, London. 288p. ISBN 0-415-27345-5.
$104.
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Upcoming Course in Breeding with Molecular Markers, February 10-11,
2004, Davis, CA, USA. Info Dr. Susan Webster Phone: (1)5307547333,
(1)5307578899, email: aginfo@unexmail.ucdavis.edu, web:
http://www.extension.ucdavis.edu/agriculture/index.asp

10th International Citrus Congress, February 15-20, Agadir, Morocco.
Info: Prof. Mohammed El-Otmani, Institut Agronomique et Vétérinaire
Hassan II, Complexe d4agadir, Phone/Fax: (212)48248892, email:
ICC2004@iavcha.ac.ma

2nd New Ag International Conference, March 17-19, 2004, Rome, Italy.
Info: Jean Pierre Leymonie. Phone: (33)389305120, fax:
(33)389305134, web: http://www.newaginternational.com

Development of Biocontrol Agents of Diseases for Commercial
Applications in Food Production Systems, March 24-27, 2004, Seville,
Spain. Info: Dr. Neus Teixido, Fax: (34)973238301, email: neus.teixi-
do@irta.es, web: http://www.biopostharvest.com

Growth and Develoment of Plants: Theoretical and Practical Problems,
June 7-9, 2004, Babtai, Lithuania. Info: Dr. Ausra Brazaityte, Lithuanian

Courses and Meetings

The following are non-ISHS events. Make sure to check out the Calendar of
ISHS Events for an extensive listing of all ISHS meetings. For updated infor-
mation log on to www.ishs.org/calendar.

Institute of Horticulture. Phone: (370)37555476, fax: (370)37555176,
email: ausra@lsdi.lt

International Applied Science Conference “Small Fruit Production nowa-
days”, devoted to the 100th Anniversay of the Belarusian Breeder ‘Biol.
Dr. Prof. A.G. Voluznev’, July 13-15, 2004, Belarus. Info: Dr.
Vyatcheslav Samus, Institute for Fruit Growing of the National Academy
of Sciences of Belarus, Str. Kovalev, 2, settl. Samokhvalovichy, Minsk
region, 223013, Republic of Belarus. Phone: (375)175066407 (Dr. A.M.
Dmitryeva), (375)175066578 (Dr. A.M. Krivorot), (375)175066474 (Dr.
L.I. Nosevich), email: belhort@it.org.by

31st Annual Conference of the Plant Growth Regulation Society of
America (PGRSA), August 1-4, 2004, Charleston, SC, USA. Info: Dr.
Louise Ferguson, Program Chair, Kearney Agricultural Center, 9240
South Riverbend Avenue, Parlier, CA 93648, USA. Phone:
(1)5596466541, fax: (1)5596466593, email: louise@uckac.edu, web:
http://www.griffin.peachnet.edu/pgrsa

FROM THE SECRETARIAT
FROM THE SECRETARIAT

THE ACTA HORTICULTURAE
LIBRARY

At present ISHS has published over 630 Acta
Horticulturae titles containing some 31,500
articles. These Actas represent a tremendous
resource of horticultural information that has
been available online for two years on the ISHS
website (www.ishs.org) or accessed directly
(www.actahort.org). This database represents
a virtual library of horticultural information.

The database ActaHort, consisting of all arti-
cles in each Acta, is fully searchable by key-

Navigating Acta Horticulturae Online
It once was a dream: to provide access to the wealth of the information con-
tained in all back issues of the ISHS series Acta Horticulturae; moreover, to
make it available to all hort-researchers from wherever over the globe. Two
years ago this dream came true and now it is a steadily growing tool to the
benefit of both our ISHS members and others interested in horticulture
throughout the world.

word or author. It has proven to be a huge
success, greeted with enthusiasm by many
ISHS members as well as those who reach our
site through search engines such as Google.
There is a constantly growing number of
online articles as ISHS publishes about 30 Acta
volumes per year. The number of visitors to
the ISHS website has been steadily increasing:
on average it receives more than 18,000 hits
per day and visitors come from all over the
globe. Each article in the database is indexed
by the main online search engine. As a result,
the ISHS online information gateway has

grown into one of the most respected and vis-
ited sources of horticultural information on the
internet.

The initial concept of setting up a permanent
and complete record of Acta Horticulturae,
accessible to ISHS members as well as the
entire horticultural science community has
been achieved. In addition, we also launched a
service called ActaHort CD-Rom which allows
you to create your own Acta Horticulturae
library. More details on ActaHort CDRom are
available from www.ishs.org under the item
“publications” or via the order form at
www.actahort.org.

FEATURES OF ONLINE ACTA
HORTICULTURAE

ISHS members are entitled every year to 10
free downloads of Acta articles. Additional
downloads can be purchased online (at a cost
of 7.5 Euro each) if required. Non-members
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can purchase downloads online but we sug-
gest that obtaining ISHS membership often will
be a cost saving since the cost of membership
is less than six down loads.

The main page of the site www.actahort.org
consists of two separate parts 

The left frame includes the most useful links to
navigate the site or to login/logout. Check
your account by clicking the “login link,” or
proceed to the powerful full text search engine
by clicking on “search.” For easy navigation

the left frame remains visible all the time.
Consider the right frame to be the desktop of
the site. It initially shows a list of most recent
titles but also provides the option to browse
the titles by number or by subject (linked to
the ISHS Scientific Structure framework of
Sections, Commissions, and Working Groups).
The right frame is also used to display article
abstracts or full text articles.

One of our main objectives was to keep the
site simple and user-friendly so most of the

Figure 2. Screen shot of the ‘Acta Horticulturae’ search

Figure 1. Screen shot of the ‘Actahort’ website www.actahort.org

Peter Vanderborght

CONTACT

Peter Vanderborght is Senior Officer of
the ISHS Staff, responsible for IT appli-
cations, peter.vanderborght@ishs.org

links are quite straightforward and easy to
understand. One link however - “advanced
search” - requires some attention because of
its enhanced capabilities and because it is your
main key to the database and guarantees
retrieving exactly that piece of information
that you are looking for 

You can activate the search engine by typing a
search term in the small search box in the left
frame or by clicking the “search” link just
above the search box.

The search engine consists of two parts: (1)
“simple” or “advanced search,” or (2)
“expert” search.” In the “expert search” you
can compose your own complex query
using powerful search functions such as
“wildcards” and “Boolean operators”. The
more precisely you define your search, the
more accurate the results will be. We recom-
mend you experiment with the “advanced
search”. We are convinced that after some
experimentation you will be able to explore
the capabilities of the ActaHort search func-
tion. Additional help and answers to some fre-
quently asked questions are available from
www.actahort.org/help.htm

LOGGING IN

Your key to login and start using this and other
ISHS online services is your own email address.
If your email address is already included in the
main ISHS membership database you can
request your personal password online from
the login page. In seconds the password will be
mailed to your email address. If your email
address is not included in the ISHS member-
ship database just send it to us together with
your membership number and we will activate
your online access. The ISHS team wishes you
a nice search on the ‘Actahort’ website
www.actahort.org

www.actahort.org
31,500 articles on-line
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New ISHS Members

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

NEW INDIVIDUAL
MEMBERS:

Argentina: Prof. Alain Cornic; Australia: Dr.
Elizabeth Dann, Dr. Jill Wilson, Elisa Kaesler,
Malcolm Wesley Smith, Margaret Lomdahl,
Mr. David Peddie, Mr. Ian Kerr, Mr. Ian Smith,
Mr. John Wellman, Mr. Kuen Wu, Mr. Max
Crowhurst, Mr. Mike Harrison, Mr. Nick
Noske, Mr. Peter Macqueen, Mr. Reece
Edwards, Mr. Rick Donnan, Mr. Robert
Moltoni, Mr. Toby Smith, Ms. Hui Oon, Ms.
Kate Catterall, Prof. Bernie Dell, Simon Mills;
Belgium: Mr. Geert Devlieghere; Brazil: Dr.
Moacyr Fernandes, Marcelo Rosa Ito, Mr.
Gilson Raeder, Silvana Sonoda; Canada: Dr.
Danielle Donnelly, Joel Campbell, Kathryn
Robert, Mr. Joshua Death, Ms. Marie  sullivan,
Prof. Alain Rioux; Chile: Mr. Guillermo
Giachino, Mr. Tomas Eguiguren, Prof. Carlo
Sabaino; China: Ass. Prof. Qiang Zhou;
Colombia: Johann Pachon, Margarita Prado,
Ms. Natalia Rodriguez; Cyprus: Ms. Chrystalla
Constantinou; Ecuador: Mr. Santiago Sghirla,
Ms. Mary H. Evans; Ethiopia: Katherine
Daniel; Gambia: Mr. Ayoola Adekuhle;
Germany: Dr. John Hendrikx, Mr. Rafael
Lozada, Mr. Wayne Shaw; Greece: Dr. Stavros
Vougioukos, Mr. Konstantinos Arapis; India:
Ass. Prof. Sandeep  Kaur, Dr. Aijaz Asghar
Zaidi, Dr. Tejpal Singh, Mr. Lajpat Rai, Mr.
Manohar Lal, Mr. Ved Parkash Bhatoo, Ms.

Suman Kenny; Iran: Mr. Damon Monzavi
Amroabadi, Ms. Seyed Hassan Zayeni; Ireland:
Mr. Andrew Finn, Mr. Patrick FitzGerald; Italy:
Ass. Prof. Francesco Porcelli, Dr. Gerardo
Mercurio, Riccardo Lo Bianco; Japan: Mr.
Takeyasu Kubota; Kenya: Mr. Francis
Ombwara, Mr. Lloyd Barker; Korea - South:
Dr. Joon Kook Kwon, Ms. Dong-Ah Shin;
Malaysia: Mr. Sia Kian Min, Mr.
Vickneswarren Vytheswaran; Mexico: Dr. Juan
Guillermo Cruz-Castillo, Mr. Guadalupe
Osorio, Ms. Alba Ortiz, Rafael Ramírez-
Malagón; Netherlands: Bram van Staalduinen,
John Schiphuis, Mr. Jacques de Vroomen; New
Zealand: Dr. Tony van der Weerden, Mr.
Malcolm  Garnham, Ms. Andrea Pickering;
Nigeria: Mr. Godwin Ebunshua; Pakistan: Dr.
Safdar Ali; Philippines: Mr. Butch Acop;
Portugal: Margarida Soares, Mr. Manuel
Sobral, Nuno Barba, Prof. Dr. Joao Matos
Silva; Puerto Rico: Marili Pizarro; Slovenia:
Tomaz Dornig; South Africa: Dr. Wiehann
Steyn, Mr. Elro  Braak, Mr. Paul J.R. Cronje,
Mr. Willem Kruger, Ms. Elke Craich, Patrick de
Vries; Spain: Anton Cordoba, Dr. Abel
Piqueras, Dr. Carlos de Torregrosa, Dr. Jaume
Jorba Camps; Switzerland: Julia Menk, Mr.
David De Corte, Mr. Raphael Singer, Ms.
Kimberly  Ferro; Taiwan: Mr. yao-chin Huang;
Thailand: Ms. Gulyawat Wacharaput; Turkey:
Ass. Prof. Nursen Coruh, Mr. Kudret Yazgan,
Mr. Ugur Yazgan, Ms. Neylan Cetin, Prof. Dr.
Koksal Demir; United Kingdom: David Wright,
Dr. Christopher Stewart, Dr. Marcus Bellett-
Travers, Dr. Terence McBurney, Gerald
Lawson, Mr. Axel Van Nieuwenhove, Mr.

Marcus Hawksley, Mr. Phillip Bosworth; United
States of America: Al Toops, Alan Lavallee,
Arlin Mitchell, Ass. Prof. Matthew Kleinhenz,
Benny C Fouche, Bentley Mills, Bob Jones,
Brent Cummings, Carl Engebreth, Cheryl Fiore,
Constantine Scaros, Delores Kikuchi, Devin
Cooper, Dr. Bruno Borsari, Dr. John Dunley, Dr.
Larry Knerr, Dr. Nahla V. Bassil, Dr. Nassif
Burkhuch, Dr. Ramon Hannah, Dr. Schuyler
Seeley, Dr. Susan Fuerstenberg, Dr. Ursula
Schuch, Dr. Xiong Tan, Dr. Yong-Biao Liu, Eric
Klein, Gerald  Bodily, Gregory Rains, Ian M.
Wedderspoon, Ian Yarbrough, Jake  Browder,
James Harris, Jason Woyner, Jeff Fabbri, Jodi
Sauer, John Heffron, Jonathan Campaigne,
Judy McWhorter, Marisa Paolillo, Mr. Alan
Conklin, Mr. Denis Hine, Mr. Dennis  Lentz,
Mr. Edmund Wheeler, Mr. Frank Zgrablich, Mr.
Harish Utgikar, Mr. Hiroyuki Shima, Mr. John-
Henry Williams, Mr. Kenneth Day, Mr. Marc
Frank, Mr. Mark De La Mater, Mr. Robert
Neuendorf, Mr. Ronald  Pate, Mr. Timothy
Loeffler, Mr. Timothy McAulay, Ms. Ann
Kleinschmidt, Ms. Diane Addo-Yobo, Ms. Gitta
Coaker, Ms. Jennie Lopez, Ms. Jennifer Nelkin,
Ms. June Rooker, Ms. Marina Tiede, Ms.
Ujwala Ranade, Ms. Xin Zhao, Nadia Sabeh,
Nick Bruns, Paula Costa, Prof. Dr. Djaja
Soejarto, Prof. Dr. James Green, Prof. Stephen
Welter, Richard Whyler, Robert Bennett,
Stephen Culp, Steven Smith, Suzanne Nelson,
Thomas McConville, Tom Stoebner, William
Donald Richards

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

YEAR 2004

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

■ February 9-12, 2004, Palmerston North (New Zealand): I International Root
and Tuber Crops Symposium: “Food Down Under”. Info: Dr. M. Nichols,
INR, Massey University, Private Bag 11-222, Palmerston North, New Zealand.
Phone: (64)63505799 ext. 2614, Fax: (64)63505679, email:

m.nichols@massey.ac.nz web: www.crop.cri.nz/conferences/roottuber2004/

■ March 9-14, 2004, Taichung (Taiwan): XI International Symposium on Virus
Diseases of Ornamental Plants. Info: Dr. Chin-An Chang, Taiwan Agricultural
Research Institute (TARI), 189 Chung-Cheng Road, Wufeng, Taichung 413,
Taiwan. Phone: (886)423302803, Fax: (886)423331089, email:
cachang@wufeng.tari.gov.tw or Dr. Anne Marie van Zaaijen, Duinroos 35,
2202 DB Noordwijk, Netherlands. Phone: (31)71-3618182, Fax: (31)71-
3617591, email: a.vanzaayen@inter.nl.net web: http://www.tari.gov.tw/isv-
dop-11/index.html

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

■ April 3-7, 2004, Melbourne (Australia): International Symposium on Protea.
Info: Dr. Audrey I. Gerber, New and Innovative Industry Development Officer,
Primary Industries Research Victoria, Department of Primary Industries, OvensNEW
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Centre, PO Box 235, Myrtleford VIC 3737, Australia. Phone: (61)357311244,
Fax: (61)357311223, email: audrey.gerber@dpi.vic.gov.au 

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

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

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

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

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

■ June 13-18, 2004, Budapest (Hungary): VIII International Symposium on
Integrating Canopy, Rootstock and Environmental Physiology in Orchard
Systems. Info: Prof. Dr. Károly Hrotkó, St. Stephen University, Buda Campus,
Department of Fruit Science, 1518 Budapest, Pf. 53, Hungary. Phone:
(36)13726284, Fax: (36)13726337, email: hrotko@omega.kee.hu

■ June 14-18, 2004, Reus-Tarragona (Spain): VI International Congress on
Hazelnut. Info: Dr. Joan Tous and Dr. Mercè Rovira, Apartat 415, 43280 Reus
(Tarragona), Spain. Phone: (34)977328424, Fax: (34)977344055, email:
joan.tous@irta.es or merce.rovira@irta.es web: www.hazelnut2004.com 

■ June 15-17, 2004, Cameron Highlands (Malaysia): International Symposium
on Greenhouses, Environmental Controls and in-house Mechanization  for
Crop Productions in the Tropics and Subtropics: Controlled Environment
Technology for Sustainable Agricultural Production. Info: Dr. Rezuwan
Kamaruddin, MARDI (Malasian Agricultural Research and Development
Institute), Serdang, PO Box 12301, GPO 50774 Kuala Lumpu, Malaysia.
Phone: (60)389437072, Fax: (60)389482961, email: rezuwan@mardi.my,
web: http://www.mardi.my/ver2/sem_conf/ishs/index.html

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

■ June 21-24, 2004, Orlando, FL (USA): I International Symposium on Tomato
Diseases. Info: Dr. Timur Momol, Plant Pathology Department, NFREC, IFAS,
University of Florida, 155 Research Road, Quincy, FL 32351, USA. Phone:
(1)8508757154, Fax: (1)8508757188, email: tmomol@ufl.edu web:
http://plantdoctor.ifas.ufl.edu/istd.html

■ June 21-25, 2004,  Davis, CA (USA): VII International Symposium on
Grapevine Physiology. Info: Prof. Dr. Larry Williams, 9240 South Riverbend
Ave., University of California - Davis, Kearney Ag Center, Departement of
Viticulture and Enology, Parlier, CA 93648, USA. Phone: (1)559-646-6500,
Fax: (1)559-646-6593, email: williams@uckac.edu 

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

■ August 1-8, 2004, Corvallis, OR (USA): I International Symposium on
Humulus. Info: Dr. Kim Hummer, USDA ARS NCGR, 33447 Peoria Road,
Corvallis, OR 97333-2521, USA. Phone: (1)541.738.4201, Fax:
(1)541.738.4205, email: khummer@ars-grin.gov and Prof. Dr. Lyle Craker,
Dept. of Plant & Soil Science, University of Massachusetts, Stockbridge Hall,
Amherst, MA 01003-7245, USA. Phone: (1)413-545-2347, Fax: (1)413-545-
3958, email: craker@pssci.umass.edu web: www.ars-grin.gov/cor/hopsympo-
sium.htm

■ August 18-21, 2004, Perth (Australia): International Symposium on
Horticultural Education Extension and Training. Recent Advances in
Horticultural Education. Info: Peter J. Batt and Ass. Prof. Zora Singh, ISHS
Education Symposium, Horticulture Curtin University of Technology, GPO Box
U1987, Perth 6845, WA, Australia. Phone: (61)892667596 or 892663138,
Fax: (61)892663063, email: ishs@curtin.edu.au web:
www.muresk.curtin.edu.au/ishs/ download the first announcement here. 

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

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

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

■ September 6-10, 2004, Bursa (Turkey): III Balkan Symposium on Vegetables
and Potatoes. Info: Dr. H. Özkan Sivritepe, Department of Horticulture,
Faculty of Agriculture, Uludag University,  16059 Bursa, Turkey. Phone:
(90)2244428970, Fax: (90)2244429098, email: ozkan@uludag.edu.tr

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

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

■ September 12-17, 2004, Fortaleza (Brazil): III International Symposium on
Tropical and Subtropical Fruit. Info: Dr. Osvaldo Kiyoshi Yamanishi, University
of Brasilia, Faculty of Agriculture and Veterinary, Fruit Section, Caixa Postal
04508 - Asa Norte, 70910-970 Brasilia, DF Brazil. Phone: (55)613072858,
Fax: (55)613071161, email: kiyoshi@unb.br web: http://www.3istsf.cjb.net 

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

■ October 4-8, 2004, Corfu (Greece): VI International Symposium on Chemical
and Non-Chemical Soil and Substrate Desinfestation. Info: Prof. Dr. Eris
Tjamos, Agricultural University of Athens, Department of Plant Pathology,
Iera Odos 75, 11855 Votanikos-Athens, Greece. Phone: (30)2105294505,
Fax: (30)2105294513, email: ect@aua.gr web: http://www.aua.gr/SD2004/ 

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

■ October 20-23, 2004, Chaves (Portugal): III International Chestnut
Symposium. Info: Dr. Carlos Abreu, Universidade de Tras-Os-Montes e Alto
Douro, Apartado 202, 5000-911 Vila Real . Phone (351)259350508 Fax:
(351)259350480, email: cgabreu@utad.pt web: www.utad.pt/eventos/chest-
nutcongress

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

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

■ November 14-21, 2004, Almería (Spain): IX International Symposium on
Growing Media and Hydroponics. Info: Dr. Miguel Urrestarazu Gavilán, Dpto.
Producción Vegetal, Universidad de Almería, Lan Cañada de San Urbano,
04120 Almería, Spain. Phone: (34)950015929, Fax: (34)950015939, email:
mgavilan@ual.es

■ November 15-18, 2004, Melbourne (Australia): International Symposium on
Processing Tomatoes. Info: Mr. Bill Ashcroft, Institute for Sustainable Irrigated
Agriculture, Ferguson Road, Tatura, VIC 3616, Australia. Phone:
(61)358335253, Fax: (61)358335299, email: bill.ashcroft@nre.gov.au 

■ November 2004, Cancun (Mexico): II International Symposium on
Acclimatization and Establishment of Micropropagated Plants. Info: Dr. Jorge
Santamaria, Centro de Investigación Cientifica de Yucatán, Dept.
Biotecnología, Calle 43 No. 130 Col. Chuburna de Hidalgo, 97200 Mérida,
Yucatán, Mexico. Phone: (52)999813923, Fax: (52)999813900, email:
jorgesm@cicy.mx 

YEAR 2005
■ January 10-14, 2005, Santiago (Chile): VI International Symposium on Peach.

Info: Prof. Dr. Rodrigo Infante, Santa Rosa 11.315, Departamento de
Produccion Agricola, Universidad de Chile, Santiago, Chile. Phone:
(56)26785813, Fax: (56)26785626, email: rinfante@uchile.cl web:
www.peach2005.cl

■ January 17-22, 2005, Talca (Chile): V International Symposium on Mineral
Nutrition of Deciduous Fruit Crops. Info: Dr. Jorge Benjamin Retamales,
University of Talca, Escuela de Agronomía, Casilla 747, Talca, Chile. Phone:
(56)71200214, Fax: (56)71200212, email: jretamal@utalca.cl

■ March 13 - 17, 2005, Bonn (Germany): X International Symposium on
Timing of Field Production in Vegetable Crops. Info: Dr. Felix Lippert, Institut
für Obstbau und Gemüsebau, Universität Bonn, Auf dem Hügel 6, 53121
Bonn, Germany. Phone: (49)228735139, Fax: (49)228735764, email: lip-
pertf@uni-bonn.de

■ April 11-15, 2005, 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 

■ April 12-14, 2005, Almeria (Spain): International Workshop on Greenhouse
Ventilation, Cooling and Control. Info: Dr. J. Pérez Parra, Estacion
Experimental Las Palmerillas de Cajamar, Autovia del Mediterráneo Km. 420,
04710 El Ejido (Almería), Spain. Phone: (34)950580569, Fax: (34)950580450.
email: jpparra@cajamar.es

■ May 20-24, 2005, Rafsanjan (Iran): IV International Symposium on Pista-
chio and Almond. Info: Dr. A. Javanshah, Iran Pistachio Research Institute,
PO Box 77175/435 Rafsanjan, Iran. Phone: (98)3914225201, Fax:
(98)3914225208, email: javanshah@pri.ir 

■ May 23-27, 2005, Murcia (Spain): XIII International Symposium on Apricot
Breeding and Culture. Info: Dr. Felix Romojaro, CEBAS-CSIC, Avda De la
Fama 1, 30003 Murcia, Spain. email: apricot@cebas.csic.es,
web: www.murcia-turismo.com

■ 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: atillaer@uludag.edu.tr or Co-convener Dr. Masum
Burak, Ataturk Central Horticultural Research Institute, 77102 Yalova, Turkey.
Phone: (90)2268142520, Fax: (90)2268141146, email: masum_burak@yalo-
va.tagem.gov.tr

■ 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 

■ 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 

■ July 6-9, 2005, Columbus, Ohio (USA): International Symposium on
Herbaceous Ornamental Plant Germplasm Conservation and Utilization.
Info: Dr. David Tay, Director, Ornamental Plant Germplasm Center (OPGC),
Ohio State University, 670 Tharp Street, Columbus, OH 43210-1086, USA.
Phone: (1)614-292-1941, Fax: (1)614-292-3768, email: opgc@osu.edu  web:
http://opgc.osu.edu

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

■ August or September 2005, Townsville or Hamilton Island, 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

■ December 5-7, 2005, Santiago (Chile): IX International Rubus and Ribes
Symposium. Info: Dr. Maria Pilar Banados, Universita Catolica de Chile, Fac
Agron. de Casilla 306-22, Vicuna Mackenna 4860, Santiago, Chile. Phone:
(56)26864305, Fax: (56)25534130. email: pbanados@puc.cl

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

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

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

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

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

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

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

■ 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.fernandez@upct.es 

■ August 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)0432558601, Fax: (39)0432558603, email:
enrico.peterlunger@dpvta.uniud.it

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

■ 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:
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Acta      Acta Title Acta
Number Price (EUR)

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 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 99

619 XXVI International Horticultural Congress: Potatoes - Healthy Food
for Humanity 99

618 XXVI International Horticultural Congress: Environmental Stress
and Horticultural 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

614 VI International Symposium on Protected Cultivation in Mild Winter
Climate 164

613 VIII International ISHS Symposium on the Processing Tomato 96

612 XXI International Symposium on Classical versus Molecular Breeding
of Ornamentals 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

ACTA HORTICULTURAEACTA HORTICULTURAE

List of Acta Horticulturae numbers available

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

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
604 International Conference on Quality in Chains. An Integrated View

on Fruit and Vegetable Quality 157
603 VIII International Conference on Grape Genetics and Breeding 150
602 VI International Protea Research Symposium 54
601 II International Persimmon Symposium 62
600 VIII International Controlled Atmosphere Research Conference 160
599 International Conference: Postharvest Unlimited 146
598 International Symposium on Sustainable Use of Plant Biodiversity

to Promote New Opportunities for Horticultural Production
Development 71

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 II 55
571 Workshop Towards Ecologically Sound Fertilisation in Field

Vegetable Production 61
570 VIII International Symposium on Flowerbulbs 87
569 I Latin-American Symposium on the Production of Medicinal,

Aromatic and Condiments Plants 72
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■ ACTA 604: International Conference on Quality in Chains. An
Integrated View on Fruit and Vegetable Quality, Wageningen,
Netherlands, 6-9 July, 2003. A uniform concept on quality is not gen-
erally accepted or introduced. In this conference some viewpoints and
theories on quality and quality behaviour, which could be applicable
over all areas involved, and over all links active in the food production
chain, not limited to only the preharvest and postharvest areas were
discussed. The newly acquired concepts are outlined so that everyone
involved starts to think, starts to do research and starts to act accord-
ing the same rules in all areas of the food chain. Sometimes the con-
cepts will be new but mostly they are intuitively known but not
explicitly formulated. This Acta consisting of 105 articles in two vol-
umes gives a good view of subjects in this field. ISSN 0567-7572,
ISBN 90 6605 976 1. Price for non-members of ISHS for Volume 1
and 2: 157 EUR.

Acta Horticulturae Reviews
■ ACTA 607: Ninth International Symposium on Timing of Field

Production in Vegetable Crops, Piracicaba, Sao Paulo, Brazil, 20-24
May, 2001. The topics in this Acta volume include seed production,
seed technology, transplant production, field establishment of veg-
etables, crop nutrition, cultural practices and management, harvest-
ing and postharvest, and economics and marketing. It contains 34
articles. ISSN 0567-7572, ISBN 90 6605 986 9. Price for non-mem-
bers of ISHS: 61 EUR.

■ ACTA 609: International Symposium on Managing Greenhouse
Crops in Saline Environment, Pisa, Italy, 9-12 July, 2003. In many
regions, in particular in the Mediterranean basin, protected horticul-
tural crops have to cope with increasing salinity of irrigation water.
High salinity of the supply water has detrimental effects on soil fertil-

568 X International Symposium on Virus Diseases of Ornamental Plants 62
567 IV International Strawberry Symposium 142
566 International Symposium on Applications of Modelling as an

Innovative Technology in the Agri-Food-Chain - Model-IT 93

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

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

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

562 III International Symposium on Sensors in Horticulture 77

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

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

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

558 I International Symposium on Litchi and Longan 79

557 VI International Symposium on Orchard and Plantation Systems 84

556 V International Congress on Hazelnut 96

555 II International Symposium on Edible Alliaceae 62

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

553 IV International Conference on Postharvest Science 123

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

551 IX International Symposium on Small Fruit Virus Diseases 43

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

549 International Symposium on Composting of Organic Matter 47

548 International Symposium on Growing Media and Hydroponics 108

547 III International Symposium on Rose Research and Cultivation 75

546 International Symposium on Molecular Markers for Characterizing 
Genotypes and Identifying Cultivars in Horticulture 105

545 V International Protea Research Symposium 62

544 IV International Walnut Symposium 100

542 VII International Symposium on the Processing Tomato 73

540 I International Conference on Banana and Plantain for Africa 96

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

538 Eucarpia symposium on Fruit Breeding and Genetics 123

536 XIV International Symposium on Horticultural Economics 111

535 I International Citrus Biotechnology Symposium 56

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

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

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

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

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

529 III International Pineapple Symposium 67

527 International Symposium on Growth and Development of Fruit
Crops 49

526 V International Symposium on Grapevine Physiology 84

525 International Conference on Integrated Fruit Production 87

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

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

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

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

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

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

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

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

For more titles logon to www.actahort.org 
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ity and reduces crop growth and yield. Nevertheless, moderate salt
concentration in the root zone may improve the quality of many hor-
ticultural products; in some areas, salinity is not a constraint, but has
become a tool to increase economic profitability of some horticultur-
al crops.
The Symposium, and its proceedings with 77 articles, was structured
around three main topics: plant physiology, crop physiology and crop
technology are one of the main results of HORTIMED (an INCO-MED
Project aimed to develop a context sensitive strategy for managing
irrigation and nutrient supply of protected crops with constraints on
the quantity and quality of water supply). ISSN 0567-7572, ISBN 90
6605 996 6. Price for non-members of ISHS: 102 EUR.

■ ACTA 611: International Congress on Greenhouse Vegetables. The
Production Chain of Fresh Tomatoes, Peppers and Cucumbers,
Amsterdam, Netherlands , 31 Oct -1 Nov, 2001 In view of the fact
that this meeting was co-organised with the industrial sector, abstracts
arising from presentations from professional participants were also
accepted for publication in this Acta volume. The 16 articles cover
topics of international trade, consumer reguirements & health, seeds
& cultivation, technical installations and year round supply & produc-
tion locations. ISSN 0567-7572, ISBN 90 6605 070 5. Price for non-
members of ISHS: 43 EUR.

■ ACTA 612: 21st International Symposium on Classical versus
Molecular Breeding of Ornamentals, Munchen, Germany, 25-29
August, 2003. This Acta issue comprising 24 articles offers informa-
tion on the following major topics: classical breeding, molecular
breeding and biotechnology, genetic resources and release of new
varieties. ISSN 0567-7572, ISBN 90 6605 147 7. Price for non-mem-
bers of ISHS: 55 EUR. (Volume II will be published later).

■ ACTA 621: XXVI International Horticultural Congress: Horticultural
Science in Emerging Economies, Issues and Constraints, Toronto,
Canada, 11-17 August, 2002. The basic concept of this symposium
was to convene leading scientists and/or science administrators from
emerging economies in four geopolitical regions of the world: Asia,
Africa, Central Asia/Eastern Europe, and Central/South America. The
13 contributed papers that appear in this Acta effectively comple-
mented the messages of the principal presenters. ISSN 0567-7572,
ISBN 90 6605 050 0. Price for non-members of ISHS: 46 EUR.

■ ACTA 622: XXVI International Horticultural Congress: Genetics and
Breeding of Tree Fruits and Nuts, Toronto, Canada, 11-17 August,
2002. The majority of present-day fruit and nut crops under intensive
cultivation were consumed in The Neolithic Age. Some of them have
been so transformed by continuous selection and genetic recombina-
tion that they are far removed from their wild progenitors, yet a few,
fig, date, and almond for example, seem little changed from antiqui-
ty. Throughout the millennia genetic improvement of these species
has been achieved by grower selection: first from natural seedling
populations and then from grower fields with unique genotypes fixed
by vegetative propagation, particularly grafting. In fact, much of the
world fruit industry is still based on grower-selection from chance
seedlings and as a result is characterized by a narrow germplasm base.
These elite seedlings have unique attributes such as outstanding
flavour and texture, high fruitfulness and productivity, but also special
problems associated with limited adaptations, and pest and disease
susceptibilities.
Many of the 66 papers in this Acta emphasize new technologies
including protoplast fusion, transgene technology and marker-assist-
ed selection. It is clear that the future of fruit breeding lies in the use

of these techniques as a tool to enhance, but not replace, traditional
methods. ISSN 0567-7572, ISBN 90 6605 189 2. Price for non-mem-
bers of ISHS: 120 EUR.

■ ACTA 623: XXVI International Horticultural Congress: Plant Genetic
Resources, The Fabric of Horticulture’s Future, Toronto, Canada, 11-
17 August, 2002. The UN Convention on Biological Diversity (CBD)
along with the FAO Commission on Genetic Resources for Food and
Agriculture have defined and engaged International Issues concerning
plant genetic resources. In this Acta 40 papers give a good overview
over Plant Genetic Resources: international policy and agreements, in
situ conservation, genomics and bioinformatics, management and
conservation strategies, evaluation and utilization. ISSN 0567-7572,
ISBN 90 6605 167 1. Price for non-members of ISHS: 80 EUR.

■ ACTA 624: XXVI International Horticultural Congress: Elegant
Science in Floriculture, Toronto, Canada, 11-17 August, 2002. The 76
papers in this Acta are under four different themes: Biodiversity
(Where do they come from? Issues in germplasm, biodiversity and
new floral crops); Physiology, (physiology of flowering and flowers);
Post-harvest (After the flower - Quality issues) and Biotechnology
(Floriculture’s future in biotechnology). ISSN 0567-7572, ISBN 90
6605 238 04 Price for non-members of ISHS: 110 EUR.

■ ACTA 625: XXVI International Horticultural Congress: Biotechnology
in Horticultural Crop Improvement: Achievements, Opportunities
and Limitations, Toronto, Canada, 11-17 August, 2002. The applica-
tions of biotechnology to the improvement of horticultural crops have
been considerable. In vitro propagation technologies, commonly
referred to as micropropagation, are the methods of choice for prop-
agating a wide range of horticultural crops. Of great importance has
been the link between micropropagation and pathogen elimination
protocols, which has led to pathogen-indexed plants for worldwide
distribution. The application of biochemical and molecular markers to
horticultural crops has also developed rapidly. Genetic markers are
now routinely used. Novelty horticultural crops have been developed
through various tissue culture techniques. Numerous horticultural
crops have been improved by selective insertion of specific genes.
The objective of this symposium was to provide an update and spe-
cific examples of the impact of biotechnology on horticultural crop
improvement, some of the limitations, and including a very recent sur-
vey of the public’s perception of genetic modification in the US. The
56 articles in this Acta are organized in four major themes: Progress in
Using Molecular Markers for the Improvement and Identification of
Horticultural Crops; Innovations in Micropropagation of Horticultural
Crops; Genetic Engineering/Tissue Culture; Enhancing the Quality and
Productivity of Horticultural Crops as well as Genetic Engineering -
Impact of the Environment on Human Health and Public Acceptance.
ISSN 0567-7572, ISBN 90 6605 258 9. Price for non-members of
ISHS: 98 EUR.

■ ACTA 627: XXVI International Horticultural Congress: Toward
Ecologically Sound Fertilization Strategies for Field Vegetable
Production, Toronto, Canada, 11-17 August, 2002. This Acta shows
in 35 articles different worldwide experiences, perspectives, strategies
and results in achieving a more sustainable fertilization. ISSN 0567-
7572, ISBN 90 6605 320 8. Price for non-members of ISHS: 71 EUR.


