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A B S T R A C T S
Urban Hor ticultur e: Futur e
Scenarios

Richard Bisgrove

U n i versity of Reading, School of Biological
Sciences, Harborne Building,Whiteknights, Reading
RG6 6AS, UK
* corresponding author: r.j.bisgrove@reading.ac.uk

Abstract
Given the diversity of current urban landscapes
and the diversity of influences acting on them it is
not possible to make concise predictions about
the future of urban horticulture. It is, though,
possible Ð and hopefully useful Ð to explore these
diversities and to develop a range of scenarios Ð
possible outcomes Ð to guide our thinking on the
role of horticulture in the urban landscape.
Of course towns and cities vary enormously
throughout the world but the urban landscape has
evolved in broadly similar ways, from the village to
the market town to the industrial city to the
commercial city and, in especially in the late 20th

and 21st centuries, to the dispersed city and its
suburbs. As the scale of the city increases so do
the separation of its inhabitants from the farmed
and natural landscape and the need for other ways
of fostering this important contact with the green
world. The value of plants and green landscape
increases in proportion to their scarcity.
In simplistic terms the role of horticulture in the
urban landscape depends on locat ion. T h e
archetypal city has a pyramidal structure with
concentric zones from a high-rise commercial
c e n t re, t h rough transit ion zones to largely
residential suburban areas and an agricultural /
natural hinterland, though in the case of the larger
cities this structure is complicated by minor peaks
which indicate the centres of set tlements
absorbed by urban expansion.
This classic picture of concentr ic r ings is
complicated by fault lines Ð rivers, canals, railways,
major roads and other linear or random features
with the potential to introduce vegetation into the
city centre. In the past 40 years especially, the
picture has also been complicated in much of the
developed world by the collapse of heavy industry
and the restoration of industrially derelict land.
Large areas of old industr ial cities are now
occupied by swathes of green landscape of variable
quality and use.

A mosaic of growth and decay has characterised
the urban landscape for centuries and the city will
doubtless continue to evolve. There are five key
factors which will shape this evolution in the 21st

c e n t u ry and which will determine the
contributions to be made by urban horticulture.
1.Climate change is a relatively recent concern but
an increasingly urgent one. Cities of concrete and
steel, of hard surfaces and efficient drainage, of
central heat ing and air conditioning, h ave a
profound effect on carbon emissions although,
p a r a d ox i c a l ly, compact cit ies make possible
efficient mass-transport systems for people and
food to offset our infatuation with the private car.
Amelioration of and adaptation to climate change
is engaging politicians, planners and architects
worldwide but the horticultural ecologist has an
important role to play in providing soft approaches
to the problems, approaches which themselves
often require new and sophisticated techniques.
2. Peak Oil is an even more recent a concern. The
timescale for the peak and steady decline of oil
production is fraught with uncertainties but is
increasingly considered to be a matter of years or
decades rather than centuries. Awareness of the
implications of a global economy deprived of oil
has led to the emergence of the idea of ÔTransition
TownsÕ,urban areas in which people meet to
discuss these implications and look for strategies
to foster increasing self-reliance. These grass roots
activities by a highly sophisticated neo-peasantry
are in their very early formative stages but they
c e n t re on increasing local product ion and
consumpt ion of food and fuel using pr ivate
gardens, allotments, wasteland and perhaps public
parks.
3. Population growth on a global scale is the very
large Ôelephant in the roomÕ that no-one talks
about. It is increasingly obvious, though, that the
world cannot sustain current levels of global
population growth. If the population of the
developing world continues to expand and if that
population seeks to achieve even a tenth of the
wealth of the rich countries of the developed
world Ð an entirely reasonable ambition - the most
draconian attempts to limit carbon emissions will
be futile. As food shortages develop and each
country looks to feed its own people, the long-
established tradit ion, in Br itain at least, o f
i m p o rt ing cheap food will fail. Home fo o d
production on farms and especially in gardens will
become imperative.
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4. The countervailing attractions of town and
country will be a major determinant of urban
form, influenced by private and political actions.
The suburban idyll of a detached house and a
garden, made possible on a vast scale in the 20th

century by the car, is aspired to by the great
majority of families with children. While families
overwhelmingly prefer the suburbs, planners and
architects prefer the visual delights and subtle
spatial sequences of compact, urban and urbane
developments arguing that high density (but not
necessarily high rise) residential areas set in a
green matrix offer more diversity and opportunity
than the faceless suburbs. The balance between
urbane and suburban will be determined ultimately
by market forces but, if the population increases
and land values rise, there will be greater pressure
for more compact development and therefore
more need for high quality green public spaces.
5. Social order or disorder is a matter of great
concern in Britain and many other countries. The
causes of social disorder are nu m e rous and
complex but the effects are manifest in a general
disenfranchisement of a significant (even if a
minor) proportion of young people who are
g rowing up to become disenfranchised older
people producing a new dysfunctional generation.
It is here that urban horticulture may have its
biggest role to play. The value of horticulture as a
therapy has long been recognised. Its role in Ôsoft-
engineeringÕ of a sustainable urban environment is
increasingly recognised. The social benefits of
community cohesion are very evident where good
examples exist but the challenge of engaging,
motivating and creating self-esteem in what could
otherwise become a lost  generation still lies
ahead.
Politically the most fruitful direction would be the
emergence of a cadre of benevolent dictators and
the abandonment of welfare benefits in favour of
recruitment to a new army of environmental
enhancers to cure social evils. Such a Utopia is not
likely to emerge but it is a vision which we should
have in mind when pursuing our own limited
ambitions to improve the world by our practice
and promotion of urban horticulture.
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A B S T R A C T S
Dutch mountains 
Integration of ar chitectur e
and landsca pe

Ellen Van der Wal

Mecanoo Architecten b.v. Oude Delft 203 2611
HD Delft.The Netherlands
* corresponding author: ellen.vanderwal@mecanoo.nl

Abstract
As an architect I believe in the necessity of
integration of arc h i t e c t u re and landscap e.
Mecanoo is an international office, working in
several different cultures and landscapes. We have
been practicing landscape architecture for 25 years
and have 6 dedicated landscape professionals.
Architecture is a combination of various elements,
like town and landscape planning and interior
design. MecanooÕs work is characterized by the
integrat ion of these disciplines. M a ny of our
sustainable design techniques are implemented in
our landscape designs.
The Netherlands is the most malleable country in
the world; the land of water, wind and clouds.The
Dutch landscape is not static, but it is changeable
with contrasting ingredients: order and chaos,
polders and lakes, canals and wetlands, dykes and
river forelands, wet and dry. With the help of
engineers you can build everywhere.There are no
limits, the land is so malleable that you can destroy
it too. Nature has an irreplaceable value and
beauty, many colours, materials and textures. The
wealth of water, skies, trees and leaves, grass,
stones and rocks is an important source of
inspiration in our works
Making and shaping landscape is in our DNA.
For us, buildings are the mountains of the flat
Dutch landscap e ; Dutch Mountains. Beauty in
architecture, urban development and landscape
architecture is partly determined by compositions,
sizes, relationships and proportions. Intensive land
use and high-rise buildings are logically situated in
places where they coincide with efficient public
transport, forming the peaks in the landscape of
Dutch Mountains. Each city in the Randstad can
choose the height to suit  its own ident ity.
Rotterdam, of course, is the Mount Everest of the
Dutch Mountains.
In this lecture I will explain how we integrate
urban design, l a n d s c ape design and eve n

horticulture in our projects. We integrate the
dutch landscape not only our dutch projects, but
we implement our way of thinking in all our
projects all over the world.
A selection of projects shown;
The Meke l p a r k , a t ransition of the Te c h n i c a l
University Delft into a Campus park.
Studenthousing in Delft
The Library of the University in Delft
The Fifty-two degrees building for Philips,
Nijmegen
ArtistsÕ Home Rosa Spierhuis in Laren
The new Entrance building for the Flowe r
Exhibition Keukenhof.
The National Performing Arts Center , Kaohsiung,
Taiwan.
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A B S T R A C T S
Places f or people , places f or plants:
evolving thoughts on contin uous
productiv e urban landsca pes.

Viljoen,A(1). Bohn, K(1).Tomkins, M. (1), Denny, G.(2)

(1) School of Architecture and Design, Faculty of
Arts and Architecture, University of Brighton,
Mithras House, Lewes Road, Brighton BN2 4AT,
UK.
( 2 )D e p a rtment of A rc h i t e c t u re, Faculty of
Architecture and History of Art, University of
Cambridge, 1-5 Scroope Terrace, Cambridge CB2
1PX
* corresponding author: a.viljoen@brighton.ac.uk

Abstract

This paper reviews the role of urban agriculture
within the context of the Continuous Productive
Urban Landscape (CPUL) design concept. CPUL
proposes a sustainable landscape strategy for the
c o h e rent introduct ion of urban agr iculture,
alongside other open urban space uses, into cities.

The authors contend that the case for CPUL has
to be made by taking into consideration multi
faceted and cross disciplinary arguments,
collectively these provide a strong case in support
of CPUL and urban agriculture, but frequently
arguments are disaggregated and a strong case is
weakened.

This paper will focus on urban agriculture as one
of the major components of CPUL. M a k i n g
re fe rence to recent high profile internat ional
exhibitions, publications, conferences, the authors
practice and that of other architects and artists
the paper traces urban agricultureÕs shift from a
fr inge interest to one at  the centre of a
contemporary urban - architectural discourse.

Two types of urban agriculture are evident, one
characterised by the integration of commercially
viable urban market gardens and the other led by
community and individual practice, exemplified
re s p e c t i ve ly by, for example, the Cuban
ÒorganoponicoÓ and the UKÕs allotment
movement. Recent research related to each of
these types is reviewed and demonstrates the
complex and interconnected arguments related to
urban agriculture.

The paper explores in some detail recent studies
at tempt ing to quantify the green house gas
emissions associated with contemporar y
industr ialized remote agr iculture and fo o d
production. The paper will argue that a strong
environmental case, with respect to food related
green house gas emissions, can be made for the
integration of urban agriculture if it is understood
that this will require changes to current patterns
of consumption and production.

These arguments will be contextualized in relation
to the potential land available for CPUL
implementation, CPUL design strategies and the
need for commercially viable urban agriculture.

At another scale, that  of the individual non
c o m m e rcial growe r, evidence is emerging fo r
b e h aviour change potential related to fo o d
growing. In the UK, the allotment has shown itself
to be a catalyst for changes related to diet and
h e a l t h . S u rveys within Cambridge and
Middlesbrough, reveal the allotmentÕs continuing
influence across all socio-economic ranges. Most
notable are a substantial increase in the quality and
quantity of food being consumed by allotment
g a rdeners dur ing the grow i n g - s e a s o n , a n d
decreased dependency on grocery stores as a
source for fresh produce: 70% in growing-seasons
and 24% during the off-season. Changes in Ôfood-
milesÕ reduced personal carbon emissions by an
average of 950 kg CO2/year, even while still
predominantly utilizing grocery stores during off-
season months and maintaining an ove r a l l
dependence on fossil fuelled transport year round.
Allotment tenants also surpass the recommended
30 minutes/day of daily activity, through time spent
within the allotment itself and through active-
c o m mut ing related to food pro c u re m e n t .
Furthermore allotment holders who ate less than
the recommended daily intake of fruit and
vegetables before they had an allotment, increased
their fruit and vegetable intake once they started
growing food, and this increase was reflected in an
i n c reased pro p o rt ion of fruit and ve g e t a b l e s
p u rchased thought the ye a r. If this trend is
validated in further research, it will indicate the
significant behaviour change impact that may be
attributed to even re l a t i ve ly modest urban
agriculture interventions.
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In relation to how individuals practice urban
agriculture at a small scale and the design and form
of contemporary urban space the paper will
present initial ideas informing research into the
evident contradictions between the often
opportunistic way people grow food in cities, and
the formal layout and realization of urban design
p ro p o s a l s . The idea of Ò d e s i re-in-useÓ of the
everyday life of people and the predetermined
Òembodied-desireÓ of planners will be introduced
as concepts relating these two situations.
Specifically, within the context of a lower carbon
city, this paper argues that one of these desire-in-
use strategies that needs to be encouraged is food
gardening.

In 2008, a temporary transformation turned the
roof of a multi-storey ÔCAR-parkÕ in Croydon
(South of London), into a food producing Ôcar-
PARKÕ.The roof space was effectively a blank
canvas, and once permission was granted, the
ability to express a different desire in-use from the
preconceived embodied-desire of the architecture
was subtly accomplished.The same principle could
be applied to the myriad of small underutilized
spaces that litter the UK city landscape. However,
instigating food grow i n g , either as policy or
activism, would require consolidating residents
current food consuming habits Ð predominately
shopping Ð with the public performance of food
growing and finally harvesting. Moreover, how
could local food growing, either self grown or from
market gardens and predominately vegetable and
fruit based, intercept the dominate diet of meat-
cereal-dairy?

The paper concludes that while urban agriculture
is receiving a great deal of attention,and there are
notable examples of its implementation, t h e
theory underpinning its design and the rational for
developing policy to support its practice, will
require sophisticated cross disciplinary research if
it is to reach its full potential as an element of
essential infrastructure within future sustainable
cities.

Comm unity gar dening: food
production in the neighborhood

Bradley, L.

North Carolina State University, Campus Box
7609, Raleigh, NC  27606-7609, USA
* corresponding author: Lucy_Bradley@ncsu.edu

Abstract
A number of factors have brought community
gardening to the forefront as an effective strategy
for creating community, improving health through
better nutrition and exercise, increasing local food
security through providing locally grown produce,
and enhancing environmental stewardship. NC
State University Cooperat ive Extension has
implemented and integrated strategy invo l v i n g
p ro fessionals in Family Consumer Science,
Community Development, Horticulture, 4-H Youth
D eve l o p m e n t , and Env i ronmental Resourc e
Management to support community gard e n i n g
programs throughout the state. In partnership
with the NC Department of Public Health and a
myriad of others, training programs, community
garden management tools, a website, a listserve
and a state advisory board have been formed.
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ÒIndustrializ ed agricultur eÓ on
mini-plots within cities /
con urbations

Siegmar,T.*

Dresden University of Technology, Institute of
L a n d s c ape A rc h i t e c t u re. S a x o ny, D - 0 1 0 6 2
D re s d e n . K n o l l e n weg 17, D-01445 Radebeul,
Germany.

* corresponding author:
Siegmar.Thomas@mailbox.tu-dresden.de

Abstract
ÒIndustrialized agricultural practicesÓ on mini-plots
also in the immediate vicinity to living houses and
residential areas can sometimes stay under tension
between 1) fabulous gardens, crop fields, vineyards
( l a n d s c ap e / t ow n s c ape aesthet ics, re c re a t i o n a l
functions) on the one hand side, and - contrarily Ð
2) environmental risks on the other hand side.
This is shown by an example of vineyards within
the conurbation ÒUpper ElbeÓ between Pillnitz
south of Dresden and Seu§litz north of Mei§en
(50 km).
To 1): Photos of the wonderful historic castles and
vineyard farm houses on predominantly  right-
hand Elbe river slopes (exposed to south and
west) show the surrounding old viney a rd s
(ÒWeingŠrtenÓ).Since the Middle Ages the wine
rows were planted parallel to contour lines. On
extreme steep slopes (slope inclination more than
15 to 20¡ up to more than 45¡) the well-known
stone walls were constructed, forming narrow
vineyard terraces. The region harbored a large
variety of Ð now Ð rare, species. (A plant list is
g i ve n , containing indigenous, a rc h a e o p hyte and
n e o p hyte species, n ow extre m e ly rare,
disappeared or endangered).
To 2): These former slope vineyards are now
managed as urban Òindustr ialized agr iculture Ó
a re a s , m o s t ly by nearly 3650 hobby - m i n i -
winegrowers in the conurbation ÒUpper ElbeÓ.The
old contour-line-following wine-rows were mostly
replaced by such ones following the slope curves /
altitude gradients; old terrace walls were, if at all
possible, removed (except on very steep slopes
with large terrace walls many above the others).
The slope-up tillage with cable winch machines or
special tractors is often causing enormous Òdesert
stormsÓ,wind and water erosion.Also the spread
of pesticides with the most powerful engines
causes pesticide drifting into living areas. The
biodiversity is strongly reduced.

Urban design f or f ood-security:
Thinking globall y designing locall y

Bhatt,V., Farah, L.*

McGill Unive r s i t y, School of A rc h i t e c t u re,
Macdonald-Harrington Building, 815 Sherbrooke
Street West, H3A 2K6, Montreal, Quebec, Canada.
* corresponding author: leila.farah@mcgill.ca

Abstract
Food-insecurity does not affect only countries in
the South; the North is not immune to it. In
affluent MontrŽal,CanadaÕs second largest city, one
citizen in six is food insecure, and it is mainly the
poor, young and those in age to be parents who
frequent food-banks. In the province of QuŽbec,
children represent 38% of food-bank clients. In
1998, it was estimated that 21% of those 15 years
or older faced food insecurity in the Montreal
region.Further, food security-related studies often
overlook the disabled. Data for MontrŽal is not
available, but in Toronto  48% of food-bank clients
are disabled. To make cities where a majority of
humanity now lives more livable, it is vital to
a dd ress food insecurity and promote designs
inclusive of all its citizens.
In 2008, the M i n i mum Cost Housing Gro u p, a
research unit of McGill School of Architecture,
p a rt n e red with N u t ri - C e n t re, a commu n i t y
development organization, to re-think and upgrade
a collective garden in Lasalle, one of MontrealÕs
poorest boroughs. We interlinked sustainability,
food security and environmental quality through
i n n ov a t i ve urban design  to enhance fo o d
production in the city.The intervention included: a
redesigned garden, with a doubled planting area and
n ew fruit -bear ing bushes and tre e s ; t h e
introduction of an outdoor community-kitchen within
the gardening space; a rest area; a meeting space; a
planting area specially reserved for children; and the
better integration of mobility-impaired clients; As a
result, a challenging urban setting was transformed.
This paper presents the context and the outcomes
of this action-research project.
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Assessment of periurban v egetab le
production in F rance

Geoffriau, E.*

AG RO CAMPUS OUEST Ð Inst itut National
dÕHorticulture et de Paysage INHP 2 rue Le N™tre
49045 Angers France
* corresponding author:
Emmanuel.Geoffriau@agrocampus-ouest.fr

Abstract
ÒGreen beltsÓ were traditionally developed around
cities in order to provide fresh vegetables to urban
population. The situation has changed a lot with
the development of exchange and transportation
means, and also with the urban development.
Per iurban vegetable product ion in France is
n ow a d ays at cro s s i n g - roads between r isks of
disappearing and a need for a new recognition and
new functions. In order to assess the various
situations existing in France and the proposed
strategies to insure the future of per iurban
vegetable production, the case of medium-size
cit ies was studied. Vegetable growe r s , l a n d
m a n a g e r s , c o m m e rcializat ion managers, c i t y
planners we re interv i ewed in Lille, O r l Ž a n s ,
Bordeaux, Toulouse, Perpignan and Lyon. These
cities have in common an important history of
periurban production. However, the status of the
periurban vegetable area is very different from one
city to another. The studied cases pre s e n t e d
various degrees of urban pressure on periurban
vegetable units, with natural constraints such as
flooding risks as the only insurance against future
urbanization of some areas. Depending both on
the cityÕs interest and growersÕ dynamism,different
strategies were developed in order to maintain
and possibly increase the vegetable production in
periurban areas. Due to the food aspect of the
product and the intensive production process,
especially regarding labour and economic viability
on a limited area, vegetable production was often
considered as important to be maintained in
per iurban are a s . The possible strategies
(production and commercialization) and the future
of the periurban vegetable production in France
will be presented.

Allotment gar dens f or senior
citiz ens in Ital y: current status and
technical pr oposals

Tei F.*, Benincasa P., Farneselli M., Caprai M.

Dept. of Agricultural & Environmental Sciences,
University of Perugia, Italy
* corresponding author: f.tei@unipg.it

Abstract
Allotments gardens have several socio-cultural and
economic functions mainly for the senior citizens
for whom they are a place where to establish
contacts and overcome loneliness,a supply of fresh
vegetables at minimum cost and an opportunity of
self-fulfillment during the period of retirement.
The aim of this research was to study the situation
of allotment gardens in Italy and to examine
criteria and possible solutions for planning small
garden areas in the urban environment.
A survey was carried out in 2001 throughout Italy
by a quest ionnaire sent to all mu n i c i p a l
administrations of Province towns and other
municipalities, and by interviews with municipality
technicians and representatives of the allotment
garden associations.
Municipalities with allotment gardens were 111
(90% in Northern Italy and 9% in Central Italy)
with a total of 18709 plots:Emilia Romagna Region
plays a leading role with 77 municipalities and
about 14000 plots. Most of gardens we re
developed after 1975 and especially in the last 10
years. The number of gardens per town and the
size (from few to hundreds square meters, in most
cases 30-70 m2) vary with the town as a result of
land use planning, size and arrangement of urban
land are a s , local authorit iesÕ sensitive n e s s ,
presence of complementary/alternative services
and facilities for citizens. In most cases the
allotment and use of a garden follow a regulation
for administrative aspects (ranking in the list of
applicant, conditions of the contract, duration,
lease rate, consumption rates, insurance) and
technical aspects (way of use, keeping, fencing, use
of chemicals and water),while agronomical aspects
are often neglected. Suggestions and proposals for
allotment gardens planning and for specific
agronomical management were discussed.
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Cities farming f or the futur e: multi
stakeholder policy f ormulation and
action planning on urban
agricultur e in de veloping countries

de Zeeuw, H.

RUAF Foundation, PO Box 64, 3830 AB Leusden,
the Netherlands
* corresponding author:
H.DEZEEUW@ETCNL.NL

Abstract
The RUAF Foundation is an International network
of Resource centres on Urban Agriculture and
Food security that share a common vision on
urban development and poverty reduction, and
together implement internat ional pro g r a m m e s
focused on urban agriculture and food security.
The RUAF undertakes activities at global level and
at regional and local level, through programmes
likeÒCities farming for the FutureÓ and ÒFrom Seed
to Ta b l e Ó . RUAF facilitates and supports the
fo r mulation and implementation of adequate
policies and programmes on urban agriculture
amongst others by the organisation of policy
awareness seminars, staff training activities and
especially by supporting local stakeholders (local
authorities, urban producer groups, community
based organisations, NGOÕs, universities) to create
a Multi stakeholder Platform on Urban Agriculture
and to develop a City Strategic Agenda on Urban
Agriculture and Food Security and to design and
implement local urban food production,processing
and marketing projects (ÒFrom Seed to TableÓ).

Learning the value of gar dening:
results fr om an e xperience of
comm unity based simplified
hydr oponics in nor th-east Brazil.

Fecondini, M.(1), Damasio de Faria,A.C.(2), Michelon,
N.(2), Mezzetti, M.(1), Orsini, F. (1), Gianquinto, G.(1)*

(1) Dept of A g ro - E nv i ronmental Sciences and
Technologies, University of Bologna, viale Fanin, 44,
Bologna, Italy
(2) Horticity s.r.l. - Via dei Pioppi 14/A - 35124
Padova, Italy
* corresponding author: giorgio.gianquinto@unibo.it

Abstract
In the suburbs of main cities the introduction of
gardening activities may be a sustainable tool to
reduce pove rty and improve food security.
H oweve r, due to low access to fe rtile land
h o rticultural product ion is constrained. T h e
introduction of low cost hydroponic gardens may
be a sustainable way to launch hort i c u l t u r a l
production in roof, terraces and courtyard.
The present work will examine the results survey
based on a questionnaire proposed to the
beneficiaries of a food security project in north-
east Brazil after four years of activity. Project
involves 10 clubs of mother (Òclubes de maesÓ)
where women were trained on: hydroponics and
plant nutrition, technical management of simplified
hydroponics system, basic economical aspects of
vegetables production,human nutrition, associative
work and there fo re those we re the aspects
assessed by the survey. Results shown that
technical and practical aspects are the easiest to
assimilate for the gro u p s , whilst economical
aspects and knowledge about human nutrition
were not well known even if, mostly the latter one,
they were explained clearly by the team of the
project. Moreover rural and peri-urban community
behaves similarly, even if peri-urban population
seemed to be faster in learning a not usual
production technique as hydroponics.
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Organic v egetable pr oduction on
the peri-urban interface: helping
low income pr oducers access high
value mark ets in Lima, Peru
through technical, organizational
and mark eting inno vation

Prain, G.*, Gonzales N.

Urban Harvest, the CGIAR System-wide Program on
Urban and Peri-urban Agriculture, CIP,Avenida La Molina,
P.O. Box 1558, Lima, Peru.
* corresponding author: gprain@cgiar.org

Abstract
Strategies and methods have been developed in Lima,
Peru to enable urban agricultural producers to take fuller
advantage of the nearby location of a wide range of high
quality fresh and processed food markets. Horticultural
p roducers in the poor eastern fringe of Lima are
c u rre n t ly constrained by a lack of technical and
e n t re p reneurial skills and the capacity for joint ly
identifying and meeting demand. T h rough building a
collaborative research and development platform among
local producers, the watershed irrigation committee and
the District Municipality staff, Urban Harvest has
implemented four main re s e a rch and deve l o p m e n t
interventions to make local horticulture more sustainable
and profitable: 1) Implementation of ÒFarmer Field SchoolsÓ
to stimulate innovation and learning in  ecological production
in an urban setting. This included improvements in
productivity that also addressed environmental health
issues. Its method resulted in farmers able to produce
high quality, safe vegetables and with interest to produce
and market organic foodstuffs,. 2) The integration of
agriculture within local government administration to enhance
municipal support for safe and healthy hort i c u l t u ra l
production and marketing. The municipality established a
Sub-Division Office on Urban A g r i c u l t u re which is
supporting diverse marketing strategies, certification of
h e a l t hy pro d u c t s , p romotion of green markets and
elaboration of new legislation and planning proposals to
secure different types of local agriculture. 3) Design and
implementation of a ÒSchool for Urban FarmersÓto strengthen
and empower the producer organizations and establish new
m a r keting opport u n i t i e s. As a result of the school,
producers have established small-scale agro-enterprises
and identified a wide range of markets involving direct
and indirect sales of high quality, organic products. 4)
Testing of a micro-credit scheme to enable producers to access
new technology. Part run by the Municipality and the
producer-based irrigation authority, the scheme links the
provision of small loans to capacity-building activities and
collective responsibility among beneficiaries in healthy
vegetable and livestock production.

Comm unity-based v egetable
production systems: an ans wer to
the f ood and sanitation crisis of
urban poor in the Philippines?

Holmer, R.J.

Xavier University, Fr.William Masterson Ave, 9000
Cagayan de Oro, Philippines
* corresponding author: rholmer@xu.edu.ph

Abstract
The Philippines is classified among the worldÕs
fastest  urbanizing countr ies. Among the many
challenges of this rapid urbanization process is
food security. 20 % of Filipinos are regularly
suffering from hunger and about one third of all
children are underweight with iron deficiency
anaemia and low vitamin A levels. Average per
capita vegetable consumption is very low with 36
kg per year. Further, two thirds of all children suffer
from intestinal worms due to lack of water and
appropriate sanitation facilities at home and in
schools. More than 90 % of the waste water is
untreated and pollutes the water bodies.
As a response, several community-based vegetable
production projects were established in Cagayan
de Oro City, Southern Philippines following the
completion of agro n o m i c, health and socio-
economic studies. To date, more than 100 poor
families are growing vegetables in seve r a l
community and school-based allotment gardens of
the city on family parcels of a size of 300 m2 each.
About 75 % of the produce is being sold to outside
customers while the remaining 25 % are used for
own consumption or school-feeding programs.
This enabled the participating families to increase
their monthly income by 20 to 40 %. Each garden
is equipped with a compost heap where
biodegradable wastes are composted, t h u s
contributing to the local governmentÕs integrated
solid waste management pro g r a m . F u rt h e r, a l l
g a rdens are equipped with ur ine-dive rt i n g
dehydration toilets which improve the sanitary
conditions of the area. They also contribute to
close the loop in the nutrient cycle that cities have
broken by reusing the treated human excreta for
production of ornamentals and fruit crops. The
allotment gardens also foster commu n i t y
strengthening by providing a place where people
can meet and enjoy spending quality time with
their families and friends in a clean and quiet
natural environment.
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New tr ends in Mediter ranean urban
vegetable gardening

La Malfa G., Branca F.,Tribulato A., Romano D.*

Universitˆ degli Studi di Catania - 
Dipartimento di OrtoFloroArboricoltura e
Tecnologie Agroalimentari,Via Valdisavoia 5,
95123, Catania, Italy
* corresponding author: dromano@unict.it

Abstract
After a short review of the reasons that promoted
vegetable gardening in urban open spaces, the
present paper focuses on the main characteristics
of traditional urban vegetable growing. In the past,
these characteristics mainly regarded the direct
utilization of the products, the use of plants also
for ornamental purposes, the high number of
species and cultivars grown, the specific techniques
and product ion means adopted, the home
production of propagation materials.
During the last decades, due to the change of
socio-economical features of the society, some
modifications occurred in the traditional
characteristics of vegetable production.The target
switched, from the simple vegetable production for
home consume, to new tasks of ve g e t a b l e
gardening which are nowadays exploited to meet
requirements related with life quality. Recreational
(gardening for fun), socialization (for old or lone
p e o p l e ) , t h e r apeutical (garden therapy fo r
psychological and physical health), quality or safety
of veggies (organic production, pot cultivations,
roof gardening), historical documentation (about
species, cultivars, methods and techniques used in
the past), etc. are nowadays considered to be new
aims for urban and sub-urban vegetable gardening.
In this frame the authors aim to highlight the
scientific and operative questions linked to genetic
resources threatened by the reduction of areas
committed to vegetable gardening and the
i n c reasing use of commercial seed. G e n e t i c
resources preservation should also be considered
in relation to valorise landscape, to exploit old
varieties and to a more generic extent for the
didactic and cultural values of the urban vegetable
gardening.

Assessment of ir rigation systems
for dr y season v egetable
production in urban and peri-urban
Southw estern Nig eria

Ojo, O.D.*(1), Kintomo,A.A.(1), Olajide-Taiwo, L.O.(1),
Afolayan, S.O.(1), Connaughton, M.(2)

(1) National Hort icultural Research Institute
(NIHORT),P.M.B. 5432, Idi-Ishin, Ibadan, Nigeria.
(2) Winrock-USDA International, 2101 Riverfront
Drive, Little Rock,Arkansas 72202.
* corresponding author: davidojo@hotmail.com

Abstract
Irrigation is necessary for dry season vegetable
production in Nigeria. Vegetables grown during
the dry season are of higher quality and profit due
compared to vegetables grown under rain fed
c o n d i t i o n s . D i f fe rent irrigation systems we re
evaluated in terms of cost, benefits, and problems
e n c o u n t e red across southwestern Niger ia.
Producers lack adequate start up capital and are
frequently faced with low stream flow, conveyance
of water from source to farm site, and sources of
water dr ying up. T h e re are high labor
requirements and competition for limited lands
around perennial surface water. The majority of
p roducers lack basic knowledge of water
requirements, irrigation scheduling and skills in
maintaining and operating the irr i g a t i o n
equipment. Crops are either over- or under-
irrigated, and water is used inefficiently. Based on
our findings we recommend the use of micro- and
macro-trickle irrigation systems which reduce cost
of pumping, water loss to evaporation and use
water efficiently.
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A B S T R A C T S
The ornamental edib le plants in the
urban hor ticultur e

Toscano, S., Scuderi, D.*, Noto, G.

Universitˆ degli Studi di Catania - Dipar timento
di OrtoFloroArboricoltura e Tecnologie
Agroalimentari,Via Valdisavoia 5, 95123, Catania,
Italy
* corresponding author: dscuderi@mbox.unict.it

Abstract
The very small sizes devoted to plant cultivation in
proximity of house in the urban area has increased
the interest to have plants characterized both by
ornamental traits and edible organs. The edible
landscaping offers an alternative to conventional
resident ial landscap e s , designed mainly fo r
ornamental purposes. Edible landscaping is the use
of fo o d - p roducing plants in the structure d
landscape, principally the residential landscape. It
combines fruit  and nut t re e s , b e rry bushes,
vegetables, herbs, edible flowers and ornamental
plants into aesthetical designs. These designs can
incorporate every garden style and include a
variable number of edible species. In this view it is
interesting the possibility to individuate plants
suitable to use in this particular landscape. A
specific trial was carried out with the aim to obtain
preliminary information about plant choice. In
particular 56 cultivars of 6 different vegetables
(tomato, eggplant, cucurbit, basil, mangold, persil)
and 10 edible flowers were analysed. For each
cult ivar the fo l l owing funct ional parameters,
evaluating with a 1-5 grading scale (1 = poor; 5 =
good), were determined: shape, size, compactness,
maintenance need, foliage density, colour, shape
and size of leaf, flower and fruit, defect absence,
product innovation and overall quality. In this way
it was possible to determine, in holistic point of
view, an objective grading of the suitability to
specific use.

Investigation the possibility of
planting medicinal plants in
landsca pe for medicinal-
ornamental uses (Medicinal
landsca ping)

Mollafilabi, A.*(1), Jahedi Pour, S.(2), Taghi Ebadi, M.(3),
Abassian, J.(4), Hassanzadeh-rad, K. (5)

(1) Dep. Of agriculture, Islamic Azad University of
Torbat-e Jam-Iran.
(2) Natural Resources & Watershed of  Khorasan
Razavi Prov. Head Quarter, Mashhad, Iran.
(3) College    of Agriculture, Ferdowsi University of
Mashhad, Mashhad, Iran.
(4) College of  A g r i c u l t u re, Shahid Bahonar
University of Kerman, Kerman, Iran.
(5) Islamic Azad University of Mashhad, Mashhad,
Iran.
* corresponding author: dr_filabi@yahoo.com

Abstract
The or ientat ion of diffe rent societies to the
subject  of medicinal plants has lead to the
domestication and production of these plants. But
beside the commercial production in field levels,
with regard to the abundant beauties existing in
many of medicinal plants, we can use them as
plants which have medicinal and ornamental uses.
We can also use the active substances of these
plants at end of the growing season after harvest.
Of course, there are some problems on the way. In
this re s e a rch for three years (2004-07), 1 3 0
species of medicinal and aromatic plants were
planted in the ecological garden of medicinal and
a romatic plant in Fe rd owsi Unive r s i t y. In the
morphological investigations, characteristics such
as beauty and the general form of the plant, color
of flowers, color of leaves, beauty and color of
fruit, stability of flower, duration of flowering,
intensity of inflorescence, duration of freshness of
plant (in annual plants), water need of plant,
s t u rdiness of stem and compat ibility with
environmental shocks (such as lack of water,
touching with hand, water logged and etc.) were
studied. Observations, comparisons and nothings
were done by some charts and with regard to the
mentioned criteria scoring operations were done.
Observations, comparisons and nothings of almost
130 species of plants regarded to 22 species
indicated suitable potential for Two purpose
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plant ing which are listed as below : P u r p l e
Coneflower (Echinacea purpurea),Wild Marjoram
( O r i g a num vulgar), Winter Cherry (Phy s a l i s
alkekengi), Purple Foxglove (Digitalis purpurea),
G a rden Sage (Salvia officinalis), M a r i go l d
(Calendula officinalis), Hollyhock (Althaea rosea),
R o s e m a ry (Rosmarinus officinalis), H y s s o p
(Hyssopus officinalis), L avender (Lav a n d u l a
officinalis), Castor Oil Plant (Ricinus communis),
Damask Rose (Rosa damascena), Dog Rose (Rosa
c a n i n a ) , Verbena Lemon (Lippia cit riodora),
B a r b e rr y (Berber is vulgar is), Jujube (Ziziphus
jujuba), Eucalyptus (Eucalyptus globculus), Ginkgo
( G i n k go biloba), Pussy W i l l ow(Salix aegy p t i c a ) ,
Olive (Olea europaea), Chaste tree (Vitex agnus-
castus), Myrtle (Myrtus communis).

In Vitr o Flowering of  Selected
Ornamental Plants

Mat Taha, R.*, Hasbullah, N.A.,Awal,A.

Institute of Biological Sciences, Faculty of Science,
University of Malaya, 50603 Kuala Lumpur, Malaysia
* corresponding author: rosna@um.edu.my

Abstract
In Vitro flowering of three selected ornamental
species from Malaysia was studied. O x a l i s
triangularis, Celosia cristata and Begonia x hiemalis
were found to be able to flower on MS (Murashige
and Skoog, 1962) medium supplemented with
various hormones, such as Benzyl aminopurine
(BAP), Naphthalene acetic acid ( NAA), etc at
different concentrations. In tissue culture, in vitro
flowering is normally induced for many reasons.
One of the most important ones being to shorten
the life cycles of plants, other aims include to
gather knowledge on in vitro flowered plantlets for
the formation of fruits and seeds, to overcome
problems associated with premature fruit drop or
poor seed set. In the present work, we focused on
the effect  of diffe rent hormones and
concentrations, on in vitro flowering of the three
selected species.The effect of Adenine and sucrose
at different concentrations were also tested for
Begonia x hiemalis.
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Hor ticultur e, and city suppl y in
Africa: evidence fr om South-W est
Cameroon.
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(4) Centre RŽgional de Recherche Agricole (CRRA),
Ekona, PMB 25 Buea, Cameroon.
* corresponding author: laurent.parrot@cirad.fr

Abstract
This art icle documents change in periurban
horticulture and structural changes of local trade
and livelihoods in a market town in the South West
Province of Cameroon using two panel surveys
conducted in 1995 and 2004. Real household
incomes increased by 14%, with a large shift from
farm to nonfarm income. Within agriculture,
activity shifted from staple crops to horticulture,
both for sale and in home consumption. In 1995,
t h e re we re large remittances from farmers
involved in periurban horticulture to their village
of origin; in 2004 remittances cont inued and
horticultural farmers were also heavily involved in
i n formal financial associat ions. Pe r i u r b a n
horticulture is disproportionately practiced by
women and older workers, and plays an important
and growing role in African livelihoods.
Results also revealed a 40% fall in market turnover
and a substitution effect between farm and non-
farm incomes. Price analysis revealed that most
farm gate prices did not change significantly which
means that there are no constraints as yet on the
supply side despite reduced land area. However,
the results also revealed that most of the turnover
went to middlemen from other provinces which
could be a more global sign of specialization in
wholesale trading at an upper scale. City supply
and periurban trade has gained in importance:
exports to Douala increased from 22 to 63% of
the marke t Õs turnove r. I m p roved roads have
proved to be efficient in increasing regional trade
but more attention should be devoted to the
monitoring of intensification in agriculture.

Easy home h ydr oponic pr oduction
of leafy gr eens

Chiancone, I., Bacco, A., Stipic, M., Caponigro, V.,
Venezia, A.*

CRA Centro di r icerca per lÕort i c o l t u r a , V i a
Cavalleggeri 25, 84098, Pontecagnano, Italy
* corresponding author: accursio.venezia@entecra.it

Abstract
The floating panel is an inexpensive and easy
hydroponic cultivation method for leaf vegetables
and herbs, consisting mainly in growing plants into
shallow basins containing a nutrient solution, with
potential for improving plant disease control and
produce quality. A small scale implementation is
possible for home growing greens, which could
suit every type of housing premises, even flats in
urban tower blocks, with few square meters of
balcony.
We experimented with small commerc i a l ly
available basins, fish tank oxygenators and
polystyrene trays (0.6 x 0.4 m), to set up a growing
system for leafy greens, mainly baby leaf salads of
s everal species, as ro c ket-salad (D i p l o t a x i s
tenuifolia), corn-salad (Valerianella locusta), tatsoi
(Brassica rapa var. rosularis) and mizuna (Brassica
ra p a v a r. n i p o s s i n i c a) . A standard hy d ro p o n i c
nutrient solution was used at the rate of 45 litres
per basin.To find optimal levels for some influential
factors of the cult ivation system, as seeding
density, water oxygenation and shading, a series of
experiments was conducted in a thermo regulated
g l a s s h o u s e, collect ing data on env i ro n m e n t a l
variables, yield, nitrate content, visual quality and
microbial load.
Experimental results show that with cheap devices
it could be possible to produce at home almost
continuously, for at least six months per year in the
M e d i t e rranean env i ro n m e n t , high quality fre s h
greens from several successive crops.
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Simplified h ydroponic floating
systems f or v egetable pr oduction
in Trujillo , Peru.

Orsini, F., Fecondini, M., Mezzetti, M.,
Gianquinto, G.*

Dept of A g ro - E nv i ronmental Sciences and
Technologies, University of Bologna, viale Fanin, 44,
Bologna, Italy
* corresponding author: giorgio.gianquinto@unibo.it

Abstract
Simplified hydroponic systems are a sustainable
way for fruit and vegetable production in/for the
cities. Small scale farming, both on a family and a
community basis, may allow to achieve the goals of
both improve nutrition and reduce poverty. A
project for the development of soilless cultivation
in mother groups was carried out between 2002
and 2004 in Trujillo, northern Peru.
In this work we will present some results of a
simplified soilless floating system, adopted for the
cultivation of radish, lettuce, baby leaf lettuce, leaf
beet and garden beet . The growing system,
composed by a 1 square meter wooden structure,
made waterproof through the application of a
plastic film, and filled with nutrient solution hosted
the floating alveolate polystyrene panels where
plants were grown.The growing substrate was rice
hulls.Yield of cropped species was about 3.2 kg m-
2 cycle-1 (radish), 10.7 kg m-2 cycle-1 (lettuce),6.3
kg m-2 cycle-1 (baby leaf lettuce),5.4 kg m-2 cycle-
1 (leaf beet), 3.6 kg m-2 cycle-1 (garden beet). An
analysis of the economic value of gardening is also
provided.

Simplified substrate soilless cultur e
for v egetab le pr oduction in Trujillo ,
Peru.

Orsini, F., Mezzetti, M., Fecondini, M.,
Gianquinto, G.*

Dept of A g ro - E nv i ronmental Sciences and
Technologies, University of Bologna, viale Fanin, 44,
Bologna, Italy
* corresponding author: giorgio.gianquinto@unibo.it

Abstract
Simplified hydroponic systems are a sustainable
way for fruit and vegetable production in/for the
cities. Small scale farming, both on a family and a
community basis, may allow to achieve the goals of
both improve nutrition and reduce poverty. A
project for the development of soilless cultivation
in mother groups was carried out between 2002
and 2004 in Trujillo, northern Peru.
In this work we will present some results of a
simplified soilless system on organic substrate
(rice hulls), adopted for the cultivation of tomato,
carrot and radish.The growing system, composed
by a 1 square meter wooden structure, made
waterproof through the application of a plastic film
provided of a drainage, was filled with the growing
substrate on which plants were directly sown.
Tomato yield was about 15.8 kg m-2 cycle-1,
whereas carrot yielded 10.1 m-2 cycle-1, and
radish about 3.2 m-2 cycle-1. An analysis of the
economic value of gardening is also included.
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Women and simplified
hydroponics: comm unity gar dening
as a way of emancipation in Trujillo ,
Peru.

Mezzetti, M., Orsini, F., Fecondini, M.,
Gianquinto, G.*

Dept of A g ro - E nv i ronmental Sciences and
Technologies, University of Bologna, viale Fanin, 44,
Bologna, Italy
* corresponding author: giorgio.gianquinto@unibo.it

Abstract
In the suburbs of Latin American cities, living
conditions are affected by severe poverty and
malnutrition. Slums are inhabited by immigrants
from rural areas, and the presence of social
network is extremely limited, which leaves families
or individuals on their own to struggle for life. In
these conditions, most disadvantaged people are
t h e re fo re wo m e n , c h i l d ren and elder. T h e
formation of women groups, both on a volunteer
basis than with the help of gove r n m e n t a l
institutions and/or NGOs, is a phenomena widely
spread in Peru, both with the aims of improving
child nutrition (by reducing the cost of the meal)
than providing the service of a nursery for the
mothers that work during the day. In Trujillo, in the
northern Peru, this associations, called Clubes de
Madres, are present in the suburbs of the cities
and, between 2002 and 2004 five Clubes have
participated in an horticultural project aimed at
i n t roducing soilless farming both for the
i m p rovement of the child diet than for the
creation of income (both by the selling of the
products and by the reduction of the meal costs).
In this study, the results of a survey carried out in
2004 are shown, with a description of the results
of gardening for the beneficiaries.

Hydr oponic gar dens: under taking
maln utrition and po verty thr ough
vegetable pr oduction in the
suburbs of Lima, Peru

O r s i n i , F.( 1 ), M o r b e l l o, M .( 2 ), Fe c o n d i n i , M .( 1 ),
Gianquinto, G.(1)*

(1) Dept of A g ro - E nv i ronmental Sciences and
Technologies, University of Bologna, viale Fanin, 44,
Bologna, Italy
(2) Peruvian Delegation of TdH-Italy - Terre des
hommes Italia ONLUS - Viale Monza, 57 - 20125
Milano, Italy
* corresponding author: giorgio.gianquinto@unibo.it

Abstract
Most of cities of Latin America are surrounded by
slums where the population migrating from rural
areas settles in search of wealth and better living
conditions. In Peru, about 25% of the country
population is concentrated in the suburbs of Lima,
where people live in extreme poverty. In these
contexts, expectations are unattended and the
poorest have to struggle to satisfy their basic
needs, and the matter of feeding the population
becomes of great importance. Urban agriculture,
and particularly the small scale production of fruit
and vegetables may play a crucial role on the
livelihood improvement, through the three steps of
1) improving nutrition, 2) generating income and 3)
creating social networks.This as a consequence of
both the high nutritional value and the high labour
content (which translates into highest prices at the
m a r ket) of fruits and ve g e t a b l e s . M o re ove r,
through the creation of farming and/or marketing
associations, new communitarian connections may
be established.
In this work we will present a preliminary study
for the implementation of small scale hydroponic
gardens in the Huachipa district, in the periurban
area of the city of Lima, in Peru.
The work combines the results of field visits,
p a rt i c i p a t o ry meet ings, farmers interv i ew s ,
discussion with local university staff and
researchers, and a market survey, thus allowing the
description of many social, economic, agronomic
and climatic parameters.
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Contribution of backy ard gar dens
to the conser vation of biolo gical
and cultural div ersity and to
human w ell-being

Galluzzi, G. (1), Negri,V.(2)*
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(2) Dipartment of Applied Biology, University of
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* corresponding author: vnegri@unipg.it

Abstract
Backyard or home gardens have been recognized
as important repositories of biological diversity
and are generally characterized by great structural
complexity and multifunctionality. Whether in the
countryside or in town, such gardens represent
dist inct micro e nv i ronments within a larger
landscape, in which they are well integrated. It has
been found that gardens provide different benefits
to ecosystems and people. They offer refuge to
wild flora and fauna and conserve high levels of
inter- and intra-specific plant genetic diversity by
preserving local or traditional (heritage) species.
They therefore become an important social and
cultural space where knowledge related to plants
and agricultural practices is kept and transmitted,
at  the same time providing re c re a t i o n a l
opportunities. In poorer countries these gardens
also generate household income by producing
food for subsistence or small-scale marketing.
Since they are usually managed non intensively,
they become a valid example of sustainable land-
use systems. N u m e rous projects have been
initiated to provide schools or pensioners or
marginal communities with their own garden,
i m p roving live l i h o o d s , p roviding educational
o p p o rt u n i t i e s , encouraging recycling of waste,
protecting biodiversity and offering an additional
instrument in urban planning. Anyhow, further
research into specific biological and social benefits
of home gardens is needed and gre a t e r
importance should be devoted to their promotion
as multifunctional and sustainable solutions for the
c o n s e rvat ion of biodiversity in man-made
environments.

Low cost h ydr oponics: a model f or
small scale urban a gricultur e in the
tropics and a sustainab le way to
impr ove women gr oups liv elihood.

Orsini, F.(1), Mezzetti, M.(1), Michelon, N.(2),
Fecondini, M.(1), Gianquinto, G.(1)*

(1) Dept of A g ro - E nv i ronmental Sciences and
Technologies, University of Bologna, viale Fanin, 44,
Bologna, Italy
(2) Horticity s.r.l. Via dei Pioppi 14/A - 35124
Padova, Italy

* corresponding author: giorgio.gianquinto@unibo.it

Abstract
The suburbs of main cities of developing countries
are characterized by a spread poverty and high
rate of unemployment. The promotion of home
and community gardens allows to produce fresh
vegetables, in order to reach the goal of both
improving people health, by diversifying diet, and
c reating employ opport u n i t i e s . O f t e n , in per i-
urban are a s , soils are not suitable for cro p
p roduction or access to land is scarc e. T h e
adopt ion of soilless garden should allow to
overtake this constrain.To assure soilless systemsÕ
sustainability at stakeholder level, all materials have
to be inexpensive and easy to find locally, and
garden management must be simple.
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Abstract
Geophytes which have an important commercial
value especially in ornamental, food and medicinal
industries are perennial plant species. Bellevalia
tauri Feinbrun which has got beautiful flowers is an
endemic geophyte belongs to the Liliaceae family.
Because of this proprety it can be used as an
ornamental plant in garden design. The rate of
propagation of many geophytes is very slow in
nature so in this study in vitro micropropagation
techniques were used for rapid production of this
plant. Fresh bulbs and immature embryos were
used as an explant sources. Surface sterilization
was made with commercial bleach and ethanol.
After surface sterilization, immature embryo and
bulb scale explants were cultured on Murashige-
Skoog (MS) medium supplemented with various
combinations of 6-benzylaminopurine (BA) and ?
naphtalenacetic acid (NAA). Regenerated bulblets
were transferred subsequently to the rooting
medium and potted soil.

Hydr oponic gar dens:
under taking maln utrition thr ough
vegetable pr oduction at
Treiche ville , Ivor y Coast

Bationo, J.(2), Fecondini M.(1), Mezzetti, M.(1),
Orsini, F.(1), Gianquinto, G.(1)*

(1) Dept of A g ro - E nv i ronmental Sciences and
Technologies, University of Bologna, viale Fanin, 44,
Bologna, Italy
(2) Horticity s.r.l. Via dei Pioppi 14/A - 35124
Padova, Italy

* corresponding author: giorgio.gianquinto@unibo.it

Abstract
Most of African cities are surrounded by slums
were the population migrating from rural areas
set tles in search of wealth and better living
c o n d i t i o n s . In Ivo ry Coast , this phenomena
dramatically affects metropolitan centres, as a
consequence of both the high immigration rate
becoming from Burkina Faso, Mali, Nigeria, Guinea
Bissau and Lebanon, and the national migrating
fluxes as a consequence of the internal clashes in
2002.
In these contexts, expectations are unattended
and the poorest have to struggle to satisfy their
basic needs, and the matter of feeding the
population becomes of great importance. Urban
a g r i c u l t u re, and part i c u l a r ly the small scale
production of fruit and vegetables may play a
crucial role on the livelihood improvement, both
by improving nutrition and generating income, as a
consequence of the high nutritional value and the
high labour content (which translates into highest
prices at the market) respectively of fruits and
vegetables.
In this work we will present a preliminary study
for the implementat ion of family hy d ro p o n i c
g a rdens in the Mair ie de Tre i c h ev i l l e, in the
periurban area of the district of Abidjan, in Ivory
C o a s t . M a ny social, e c o n o m i c, a g ronomic and
climatic parameters will be described altogether
with the results of a part i c i p a t o ry survey
conducted in 2008.
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Azaleas in Borg o a Mozzano:
histor y, cultivation and PGI
cer tification scheme
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Abstract
In 1954 Borgo a Mozzano, a nice village located in
the Tuscany countryside, became the seat of ShellÕs
Centre for Agriculture, a filiation of the well-
known oil company.
S h e l l Õs Centre act ivity improved local farmers
knowledge and finance.At that time azaleas where
often planted in the courtyard around farmersÕ
houses; their wonderful flowering suggested Borgo
a Mozzano to be the ideal place for azaleas
g row i n g . Azaleas development Program was
d e l i ve red by Shell Centre assur ing technical
assistance to farmers and promoting public events
as Azaleas Fair in 1970. The Azaleas Fair was
successful and increased its importance becoming
in 1975 Azaleas Market Fair, hold every two years.
Azaleas are grown under plastic tunnels and
greenhouses to prevent cold injury and are shaded
in summer to avoid light and temperature stresses.
Propagation method is by soft cuttings taken in the
period between July and September and rooted in
a peat-perlite mix. Overhead irrigation is usually
preferred both for its low cost both for positive
effect on lowering temperature. Fertilization is
carried out with a NPK fertilizer plus MgO, adding
N fertilizer during summer if necessary.Azaleas in
B o r go a Mozzano are never fo rc e d , h e a t i n g
systems being used only to avoid frost injury when
temperature falls under 0 ¡C; flowering normally
starts in March. Mechanical or manual pruning is
carried out to give plant one of the two typical
shapes, small tree or bush (round shaped).
PGI (Protected Geographical Indicat ion)
certification scheme includes growing techniques,
historical notes and descriptive card for local
cultivar. Descriptive cards trace out the scheme
requested by CPVO (Community Plant Variety
Office) for new variety patent granting.

Agricultural pr oducts f or the city:
Òpilot-cultivationsÓ in the ter ritor y
of Palermo (Ital y) 

Aprile S.*, Sacco I., Zizzo G.V.

C.R.A. Ð Unitˆ di ricerca per il recupero e la
valorizzazione delle specie floricole mediterranee,
S . S . 113 Ð km 245,500 90011 Ð Bagher ia
(Palermo)-Italy
* corresponding author: simona.aprile@entecra.it

Abstract
For a long time the crisis of the Italian citrus
sector has caused, in most districts of Sicily, a
c o nversion of citrus cult ivations mainly into
vegetables and others fruits. On the contrary the
territory of Bagheria,near Palermo, once centre of
the citrus cultivations of the ÒConca dÕoroÓ,has
been marked by unsuccessful or slow conversions.
These cultivations currently remain abandoned,
causing serious repercussions not only on the local
rural economy but on the territory and the
landscape as well. In fact, as the decades have
passed, the loss of interest in agricultural income,
along with the pre s s u re of urbanization, h a s
p ro d u c e d , in the terr i t o ry of Bagher ia, a
progressive fragmentation of landed property.
Given the current structural situation, the local
agricultural compartment needs to be reprojected
by introducing profitable innovative products or
processes. The C.R.A.-SFM of Bagheria, confiding
on recent technical-scientific results and with the
contribution of the Regional Province of Palermo,
has proposed alternatives to the citrus with Òpilot-
cultivationsÓ in model-farms of the territory of
Palermo.
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citiz ens in Perugia (Central Ital y): a
case study
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(2) Provincia di Perugia, Perugia, Italy
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Abstract
Allotments gardens for the senior citizens were
established in Perugia in 1976 in two different
urban areas with a total of 340 plots of about 150
m2 each. Allotments are owned by the Province of
Perugia and allotted free of charge to old-age
pensioners only on the basis of application date
and income. Allotment is automatically renewed
each year. Plotholders can grow vegetables and
f l owers but not viney a rds and tall t re e s .
Plasticulture, pet entry and animal breeding are
forbidden. Fencing and plot maintenance are ruled.
A survey on demograp h i c, socio-cultural and
technical aspects (i.e. crop rotation; irrigation,
fertilisation and pest management...) was carried
out in 2008 to collect information useful to
elaborate a collaborative project between the
Provincia di Perugia and the Faculty of Agriculture
of the University of Perugia.
The project is aimed to: built a community room
for social activities; install new fences, tool sheds
and composting kits for the biodegradable wastes;
i m p rove irr igat ion water av a i l a b i l i t y ; o r g a n i s e
training course on env i ro n m e n t a l ly sound
(sustainable) cultural pract ices; announce a
competition ÒAllotment of the YearÓ in order to
stimulate plot care and maintenance.
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Appl ying an ecolo gical perspectiv e;
the futur e of urban hor ticultur e?
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Abstract
Over the past 30 years there has been an increase
in the application of science to urban horticulture,
particularly amongst researchers and educators in
the field, but also to practice. This has in some
cases lead to better management of planted
vegetation,as in the case, for example, of cavitation
prevention and management in urban trees and
the provision of appropriate root zone conditions
in urban street tree plantings. Much of this
science, in the authors experience is primarily
i n formed by what might be called a plant
physiology, rather than an ecological perspective.
This is not surprising as physiology often deals
with the organism as an individual, removed from
itÕs broader environment, in much the same way
that traditional horticulture tends to see plants
largely as specimens. This perspective is most
strongly founded with trees, but is deeply seated in
the attitudes of horticulturists to many cultivated
plants. The author would argue that there is real
value in increasing ecologically founded thinking in
urban horticulture, recognising how the ecological
context of the plant in its original wild habit in
relation to the ecological context of the planting
site is key to successful cultivation, as indeed is the
plants ecological relationships with competing
species (spontaneous and planted) at the planting
site. It is desirable to move away from always
wanting to grow plants as well as is possible (i.e.
meeting some notional physiological optima) to as
well as is necessary in a given cultural or ecological
context. Linked in with this is the need to move
away from seeing plant stress as always being a
problem but rather to recognise stress as an
i n evitability in many urban contexts that can
sometimes be used to advantage, and especially in
designed plant communities of many species which
have to compete for the same finite resources.The
paper will explore these ideas with reference to
the authors work on naturalist ic designed
vegetation.

Urban Residential Landsca pes f or
Sustainab le Living

Bradley, L.

North Carolina State University, Campus Box
7609, Raleigh, NC  27606-7609, USA
* corresponding author: Lucy_Bradley@ncsu.edu

Abstract 
H o m e owners can incorporate a var iety of
strategies to minimize the environmental impacts
of residential landscapes. With goals ranging from
energy and water conservation to wildlife habitat
restoration to minimizing greenwaste, increased
attention must be placed on plant select ion,
placement and management strategies.
Homeowners can incorporate both passive and
active water harvesting to help mitigate drought as
well as other strategies for minimizing storm
water run off and the contamination of storm
water run off. M o re edible plants are being
incorporated in residential designs as concern
over local and organic food production increases.
An array of specific strategies for decreasing the
environmental impact of residential landscapes will
be presented.
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Use of ornamental v egetables and
aromatõc-medõcal plants õn urban
landsca pe desõgn

Arslan, M.*(1),Yanmaz, R.(2)

(1) University of Ankara, Faculty of Agriculture,
Department of Landscape Arthitechture,
06110/Ankara/Turkey
(2) University of Ankara, Faculty of Agriculture,
Department of Horticulture,
06110/Ankara/Turkey,
* corresponding author: arslan@agri.ankara.edu.tr

Abstract
Ornamental vegetables, medical and aromatic plant
species with their  gro u n d c overing pro p e rt i e s ,
var ious leave fo r m s , color and texture
c h a r a c t e r i s t i c s , and attract ive fruit forms and
colors contribute to the planting design through
their aesthetic and functional quality and they have
a rich collection in Turkish natural flora.
Turkey has a rich plant resource as a result of its
geomorphological structure and rich variety of
ecological conditions.This makes Turkey one of the
most important plant species resource in The
World.Turkey has about 9000 fern and seedy plant
species and is one of the richest countries in terms
of flora. EuropeÕs flora has about 12000 species
and that shows how rich in flora Turkey is.Total of
endemic plant species in all European countries is
2750 while Turkey has 3000 endemic species
alone. Urban landscape areas can be designed in
order to produce, grow, and introduce endemic or
endangered plant species, especially ornamental
vegetables, medical-aromatic plants.
Ornamental vegetables and medical-aro m a t i c
plants, planted either solitary or in groups, have a
wide range of use in collection gardens, flower
beds, villa gardens, plant boxes and roof gardens; as
well as their aesthetic characteristics, they can be
used for their economic values.
In this study, after the presentation of a general
information of the species selected plants, their
areas of use and design criterias will be specified,
and lastly, their aesthetic and functional purposes
as well as economical contr ibut ions will be
defined.

Sustainab le management of urban
landsca pes with wildflo wers

Bretzel, F.*, Pezzarossa, B.

Institute for Ecosystem Studies, CNR, via Moruzzi
1, 56124 Pisa, Italy
* corresponding author: francesca.bretzel@ise.cnr.it

Abstract

Urban derelict soils are characterized by low
content of nutrients and organic matter.They also
lack in structure and water holding capacity.These
p roblems are ve ry ser ious when grow i n g
traditional kind of ornamentals:horticultural plants
such as flowering shrubs, borders of annuals and
so on, that require nitrogen and high soil. On the
other hand, wild herbaceous flowers sown on
these soils create beautiful vegetal communities
and improve biodiversity, with little maintenance.
In Italy this practice is not widespre a d . T h e
projects carried out in Tuscany (Italy) for the last
eight years are reviewed. The work focused on
adapting wildflower cultivation techniques to the
M e d i t e rranean pedo-climatic condit ions. M o re
than 20 species (annuals and perennials) which
showed good performance and most suited to this
area were selected. Local Councils were involved
and public green spaces we re successfully
cultivated with wildflowers. Matter of the study
was also related to  the seed production of these
plants at large scale.
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Bior etention s wales as
multifunctional landsca pes and
their r esponse to Australian urban
biodiv ersity

Kazemi, F.*(1,2), Beecham, S.(1), Gibbs, J.(3)

(1) C e n t re for Water Management and Reuse,
University of South Australia,Adelaide,Australia.
(2) D e p a rtment of Hort i c u l t u re, Faculty of
Agriculture, Ferdowsi University, Mashhad, Iran.
(3) School of Natural and Built Environments,
University of South Australia,Adelaide,Australia.
* corresponding author:
fatemeh.kazemi@unisa.edu.au

Abstract
Water Sensit ive Urban Design (WSUD) is a
relatively new and sustainable approach for water
management in Australian urban environments. In
E u ro p e, a comparable concept is that  of
Sustainable Urban Drainage Systems (SUDS).Both
WSUD and SUDS propose changes in urban water
infrastructure from conventional hard engineered
systems to softer and more ecologically based
vegetated systems such as ponds, wetlands and
b i o retention basins and sw a l e s . B i o re t e n t i o n
swales are re l a t i ve ly small vegetated W S U D
systems with the capacity to harvest and filtrate
storm water through filter media and convey it
either for reuse or for environmental discharges
into receiving waters. These systems are now
act ing as new ly defined multifunct ional urban
landscape structures.
While there have been some attempts to quantify
and enhance the biodiversity values of large-scale
systems such as wetlands and ponds, there has
been little research into the biodiversity and
habitat values of re l a t i ve ly small-scale W S U D
installat ions such as bioretent ion sw a l e s .
Consequently, information is required on methods
for enhancing their biodiversity and ecological
performance in urban environments.
Using ecological field parameters and terrestrial
i nve rtebrates as biodiversity indicators, t h i s
research investigated the biodiversity and habitat
values of some bioretention swales in the
Melbourne metropolitan area. The distribution
patterns and assemblages of the invertebrate taxa
in a summer sample were assessed.The study also
examined the relationship between environmental

or habitat factors and invertebrate assemblages
within the bioretention swales.
Knowing habitat features that improve biodiversity
in bioretent ion swales will guide landscap e
planners, engineers and catchment managers on
the ecological potent ial of these landscap e
features. These outcomes will also lead to the
f u t u re design and management of more
ecologically sustainable bioretention swales that
incorporate wildlife habitat enhancement in urban
environments.
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Exploitation of P otential Use of
Wild Flo wers In Urban Landsca pe

Younis,A.*(1,2), Saleem, S.(2), Riaz,A.(2)

(1) Department of Horticultural Sciences,University
of Minnesota, MN, 55108, USA
(2) Institute of Horticultural Sciences, University of
Agriculture, Faisalabad, 38040
* corresponding author: youni004@umn.edu

Abstract
Wildflowers and native plants can be a unique and
interesting addition to the urban landscape.While
wildflowers are relatively easy to care for and they
re q u i re least  maintenance, the idea of lazy
gardening is going to popular around the world.
When selecting wildflowers for a landscape, it is
important to understand the conditions required
by the plant when growing in the wild and to
purchase plants from a reputable nursery. A lot of
work is going on for the selection & development
of native wildflowers for use in landscape. The
present study was conducted to explore the
possibilities of using wild plants for sustainable
establishment of landscape in accordance with the
perception of the peopleÕs and local conditions.
The data was analyzed statistically by using the
computer software Statistical Package for Social
Sciences (SPSS). Plant ing design was made
considering soil condition, local environment and
p e o p l e Õs choice. The idea re c e i ved a quick
response from the community and had great
impact on the city environment.All the wasteland
in the interior city has been greatly improved and
it helped to curb pollution, enhance biodiversity
and beautify the city at the same time.

Urban landsca pe mana gement and
implications: For gr eening of urban
areas and contr olling pollution in
conte xt to Indian conditions 

Joshi,T.*(1), Gautam, D.R.(2)

(1) G . B . Pant University of A g r i c u l t u re and
Te c h n o l o gy, P a n t n a g a r, 2 6 3 1 4 5 , U.S Nagar,
Uttrakhand, India
(2) D i rector Hort i c u l t u re & Food Pro c e s s i n g ,
G overnment of Uttarakhand, Krishi Bhaw a n ,
263645 Chaubattia, Raniket, Uttrakhand, India
* corresponding author: tanayjoshi@rediffmail.com 

Abstract
In the last  decade many of the deve l o p i n g
countries in Asia have witnessed rapid growth of
industrialization and have emerged as economic
p ower house. This express growth in
industrialization has lead to unplanned expansion
of urban areas by large scale cutting of trees,
converting agricultural land for human habitation.
This has affected adve r s e ly on general
environment and maintaining ecological balance.
M o re ove r, in this blind race of growth and
d evelopment indiscriminative ÒminingÓ is also
ident ified as another potential threat  to
e nv i ro n m e n t . R apid migration and increase in
population in the urban areas has also lead to large
scale spreading of air & water pollution, garbage
etc., and also impairing aesthetic value of area /
land.
Now, it is well accepted that urban greening plays
an important  role in the social and natural
sustainability of a city. An increase of vegetated
surfaces in the urban landscape, provide ecological
diversity etc. - can help mitigate several negative
effects of urbanization on climate, air pollution,
since they contribute to the reduction of the
structural differences between the urban area and
its rural surrounding. This study aims at: Initiating
eco-restoration efforts; Rehabilitation of mined out
areas; Identification and selection of the suitable plant
species for affo re s t a t i o n ; C reating Env i ro n m e n t a l
awareness; Standardization of horticultural practices
with relevance to urban landscape management.
Excellent valued green space enhances the quality
of urban life and contr ibutes to wider
Government objectives such as improved health,
more sustainable, pollution free neighbourhood
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re n ewal and better community cohesion,
e s p e c i a l ly in more deprived commu n i t i e s .
Neglected parks attract anti-social behaviour and
have the potential to undermine regeneration of
deprived neighbourhoods. Urban green spaces
provide a wide range of outputs, however, due to
their  multi-funct ional character ist ics, t h e
development and management of parks and green
spaces is becoming a more and more complex
planning issue that needs careful consideration, if
green spaces are to be successfully acknowledged
and appreciated by citizens.

Evaluation of shrubs to slope
consolidation in urban landsca pe

Amoroso G.(1), Frangi P.(1), Piatti R.(1), Fini A.(2),
Ferrini F(2).

(1) Fondazione Minoprio - Centro MiRT, V i a l e
Raimondi, 54, 22070, Vertemate con Minoprio
(CO), Italy
(2) D i p a rt imento di Ort o f l o ro f r u t t i c o l t u r a ,
University of Florence, Viale delle idee, 30, 50019
Sesto Fiorentino (FI), Italy
* corresponding author:
g.amoroso@fondazioneminoprio.it

Abstract
Shrubs are often used to consolidate slope in
urban landscape. Only few species are commonly
used in the city environment (i.e Pyracantha or
Cotoneaster) bestowing on the city a monotonous
ap p e a r a n c e. Poor information are curre n t ly
available about other species.The aim of this trial,
set up at Minoprio Foundation (Vertemate con
Minoprio, Como, Italy; 45¡44Õ N,9¡04Õ E),was to
collect data about the performance of 25 shrub
species or cultivars grown in a slope during two
seasons. Moreover, in order to evaluate weeds
influence on both management cost and plant
growth, two mulches (a biodegradable textile and
a polypropylene sheet) were used in comparison
with a no mulched test. The experimental design
was a randomized block design with 3 replicates.
Each block was constituted by 75 experimental
plots (25 per mulching treatment) of 8 m2 area.
Shrubs were planted in late spring of 2007. In
order to simulate urban conditions no pruning and
disease control were applied. Irrigation was carried
out only in the first growing season. Plant height
and covering area percentage were measured
every 2 months. Plant phenology and health state
we re re c o rded we e k ly. Weeds we re re m ove d
twice in the first year and three times in second
year. Time for weed removal was recorded for
each experimental plot. Results show that the
highest growth was detected in mulched plots
probably due to both limited weed competition
for water and nutrients and lower water loss by
evaporation. Among shrubs differences in growth
and ground covering were observed.
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Response of eight cultivars of Acer
x freemanii and Acer rubrum to soil
compaction and pr oduction
fertiliz er tr eatments.

Fair, B.

North Carolina State University, Campus Box
7609, 154 Kilgore Hall, Raleigh, NC 27695, U.S.A.
* corresponding author: barbara_fair@ncsu.edu

Abstract
Compaction in urban and suburban planting sites
often poses growth limitations on trees. Urban
horticulture practitioners are also concerned that
trees receiving high levels of fertilizer during
production will be ill-suited for these poor quality
sites. To assess the effects of compaction and
production fertilizer rates on tree establishment
and growth, field soils were compacted to an
average bulk density of 1.6 gcm-3. Considered
restrictive to tree growth by many researchers, the
high bulk density also resulted in a 72-85%
d e c rease in hydraulic conductivity. D u r i n g
production, half the containerized maples were
randomly assigned to a fertilization treatment of
either 25.3 g L-1 N or 101.1 g L-1 N.Trees growing
in high bulk density soils showed a significant
decrease in many biomass measures, particularly
caliper. Cultivar type had a consistently significant
effect on tree growth (P < 0.0001), despite the
biomass measurement. Limited root growth and
the reduction in hydraulic conductivity may be
factors in reduction of tree grow t h . W h e n
averaged across all cultivars, trees treated with the
high fertilizer rate had larger biomass measures
than those receiving the low rate. C u l t i v a r s
responded differently to fertilizer treatment.There
was no interact ion between fe rt ilizer and
compaction treatments, indicating that production
fertilizer rates do not purport a detriment to trees
growing in compacted soils. Results may guide the
selection of compaction tolerant cultivars for
urban and suburban planting sites.

Clonal selection of herbaceous
perennials f or nor thern urban
areas: health y and har dy with high
ornamental value

Tuhkanen, E.-M.*, Juhanoja, S.

A g r i food Research Finland MTT, H o rt i c u l t u re,
Toivonlinnantie 518, FI-21500 Piikkiš, Finland
* corresponding author: eeva-maria.tuhkanen@mtt.fi

Abstract
In Finland, urban landscaping has mostly used
woody plants in public areas. Along the extension
of urban environment, the demand for more ample
choice of species is incre a s i n g . At A g r i fo o d
Research Finland MTT, a project aiming at an
increasing use of perennials in urban landscaping
was started in 2005.To investigate the diversity of
several perennial herbaceous plants in Finland,
clones of several species were collected from
nursery, botanical and private gardens for field
trials.The field trials were set up in 2005 and 2006
in Piikkiš, Southern Finland and in Ruukki,
Northern Finland, and will continue until 2010.
They consist of about 350 clones of Aconitum,
A c o n ogo n o n , A s a r u m , A s t e r, A s t i l b e, A s t ra n t i a ,
Campanula glomerata, Delphinium elatum, Dicentra,
Doronicum, Eupatorium, Fallopia, Geum coccineum,
Iris, Monarda didyma, Nepeta, Salvia and Thymus.The
species were selected because of their potential in
landscaping and because of confusions in their
nomenclature in nurseries.The clonal selection of
perennials aims at finding the most healthy and
hardy clones for use in Finland and other northern
areas.The selection of the clones with the highest
quality is done by intensive monitoring of health,
pests, covering, growth, phenology, over-wintering,
flowering and ornamental value. One of the main
aims of the project is also to taxonomically identify
clones within a species and to clar ify the
n o m e n c l a t u re. For this purpose, D N A -
fingerprinting has been introduced in the perennial
research and will be applied in the near future.
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New perspectiv es for the use of
elms as str eet tr ees

Hiemstra, J.A.

Applied Plant Research, Nursery Stock section
P.O. Box 85, 2160 AB Lisse, the Netherlands
* corresponding author: jelle.hiemstra@wur.nl

Abstract
In the past centuries elms (Ulmus spp) became a
very important part of the landscape in large areas
of the Netherlands. Because of its combination of
highly valued characteristics elms, and especially U.
hollandica varieties, were the dominant tree in the
coastal areas as well as in the large cities in the
western part of the country. The occurrence of
Dutch Elm Disease (DED) in the 20th century
however resulted in millions of trees being lost.
B reeding programmes for developing re s i s t a n t
varieties were started in the Netherlands as well
as in other countries. As a result nowadays many
new varieties that are (much) less susceptible to
DED are av a i l a b l e. H oweve r, the cont inu i n g
problems with DED in the old elm varieties have
made many policy makers and managers of urban
green very reluctant in using these new varieties.
In order to restore confidence in the elm in 2006
a research project was started focusing on the
n ew elm variet ies. T h ree aspects are being
investigated: 1. the relative levels of resistance, 2.
the best way to propagate (root-stock, own-
rooted), and 3. growth characteristics in the urban
environment. To test and compare resistance of
recent var iet ies against  DED under Dutch
conditions a large field experiment with about
1200 trees of 30 varieties from the Netherlands as
well as from the USA has been planted in the
spring of 2006. In 2007 another field experiment
comparing growth and development of 11
varieties on two different root-stocks as well as on
their own roots will be planted.Finally potential of
18 recent varieties for use as street tree is being
evaluated in two large scale plantings in the city of
Amsterdam.The first results of these experiments
will be presented.

Herbaceous per ennials f or urban
areas in Finland

Juhanoja, S.*, Luomala, E.M.

M T T, A g r i food Research Finland, H o rt i c u l t u re,
Toivonlinnantie 518, 21500 Piikkiš, Finland
* corresponding author: sirkka.juhanoja@mtt.fi

Abstract
In Finland, woody plants are widely used in
landscaping. Herbaceous perennials could offer
more variation than woody ornamentals and an
economic and ecologic choice for annuals or lawn
in parks and cemeteries. At MTT, A g r i fo o d
Research Finland, a project aiming at an increasing
use of perennials in urban landscaping was started
in 2005 and it continues until 2010. This project
aims at finding suitable species and combinations
of species for different purposes and creating
guiding practices for low maintenance techniques
based on plant ecology and sociology.
Knowledge of the basic features of the species,
ecology and competition is collected from field
trials at MTT and from trials set up in landscaping
a reas in six towns and three cemeteries in
different climatic zones. The emphasis is, on one
h a n d , on large species suitable for bro a d
plantations and, on the other hand, on low ground
covering species. The plant material originates
from Finnish nurseries and botanical collections.A
soil free from weeds is used. Detailed care of
plants is avoided and treatments take place only a
few times during the growing season. For traffic
areas, ideal perennials with drought, heat and
exhaust tolerance and the low growth habit, can
be planted either as pot plants or mats. For
cemeteries, perennials are looked for replacing
a n nual flowers and grass on the grave s . Fo r
northern areas, the most suitable large species and
combinations of species for extensive perennial
a reas are looked fo r. Based on the re s u l t s ,
guidelines are prepared for the use of the 50-100
most important perennials.
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Study on the ornamental gr ound
cover used in urban parks

Zhou,W.Z*,Weng,Y.

Institute of art , southeast  unive r s i t y, 2 1 0 0 9 6 ,
Nanjing, China
* corresponding author: wzzhou@seu.edu.cn

Abstract
The ornamental ground cover has long played a
significant role in the urban environment. They
help mitigate the loss of ÒnaturalÓ vegetation in
modern city, often have scenic qualities, provide for
recreation, beautification, education. This article
explores the ornamental ground cover used in
urban parks,and the investigation region is Nanjing
city. By investigated eight NanjingÕs urban parks and
conducted a series of interviews-questionnaires
with several horticulturists, who worked for those
parks many ye a r s , this art icle observed the
disadvantages and advantages of the ornamental
ground cover used in those parks.Then found two
important aspects affected the landscaping and
situation of the ornamental ground cover. First, the
human disturbance is the main reason for the
degeneration of the vegetation landscape, and
second, adaptive management should pay more
attention to the ecotype construction of the
vegetation. From the two factors, this article tried
to discuss the feasible design and management way
to instruct future urban parkÕs ornamental ground
cover constructions. In conclusion, the article
identified a step-by-step pro c e d u re for the
development trends of the ornamental ground
cover used in urban parks in southeast of China.

An Anal ysis on Planting Design in
Urban Open Space in Nanjing

Zhou,W.Z.(1), Zhang, J.*(2)

(1) Inst. Art, Southeast University, 211189, Nanjing,
China
(2) Inst. Art, Southeast University, 211189, Nanjing,
China
* corresponding author: wzzhou@seu.edu.cn

Abstract
Urban open space is an important component of
urban space system. It provides the place and
environment for people to take part in all kinds of
public activities and social lives.
Plant served as both spatial structural element and
ornamental element is indispensable for urban
open space and planting design is also important to
the quality of urban open space.
Nanjing is an important city in the east of China. In
recent years, the development of gardening in
Nanjing has made remarkable pro g re s s . Fo r
example, the green space ratio in built-up area had
reached 41.3%, green coverage rate 45.5% and
public green space per capita 13m2 by 2007.
However, there are many problems in planting
design in urban open space. These pro b l e m s
include: 1) some functions of open space have
been hindered by unreasonable planting design; 2)
plant view is monotonous and similar in many
open spaces; 3) the original vegetation is damaged
sometimes because of the construction of urban
open space.
These problems are universal in most cities in
China. Taking Nanjing as an example, this paper
illustrates the present situation of planting design
in urban open space in China and analyzes the
problems above. In the end, a series of relevant
suggestions are put forward.
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Evergreen Plants in Urban P arks
and Their Impor tance Regar ding
Landsca pe Architectur e, a Sample
of Trabzon City

Yalcinalp, E.*,Var, M., Pulatkan, M.

Karadeniz Technical University, Faculty of Forestry,
Department of Landscape Architecture, Trabzon -
Turkey
* corresponding Author: emrahyalcinalp@gmail.com

Abstract
In botany, basically, an evergreen plant is a plant
having leaves all year round. In fact,deciduous trees
shed their leaves usually as an adaptation to a cold
or a dry season, which means there might be no
reason regarding climate for being deciduous in
some parts of the world. However, low nitrogen
concentration in soil might also be a major reason
for being deciduous in such places.
Although the term evergreen firstly means pine, fir,
spruce and some more woody trees to many
people, it is quite possible to talk about many
different evergreen plant taxa in different sizes,
shapes, colors and textures.This variety and their
attention getting characteristics make them very
popular. Many landscape designers and amateur
users often prefer evergreen species for landscape
designs or plantations owing to their influential
and conspicuous appearances through the year. In
addition, when a functionally plantation is done,
evergreen plants can mean a stronger effect while
deciduous ones could hardly be recognized in
winter.
In this study, four well known and heavily used
urban parks of Trabzon city were chosen as the
research areas.These areas were analyzed by using
GIS techniques and field surveys so that their floral
structures and user profiles could be determined.
Then, evergreen species in the research areas
were identified. After their ratios among all the
woody species in the parks and their contribution
to biodiversity were defined, a questionnaire was
used to be able to get some social and cultural
approaches of the users to evergreen plants.
Finally, some visualization was shown to the users
in order to appoint what the importance of
evergreen plants for them in giving a character to
a park was.

A Study on Rock ery Ar t in
Traditional Chinese Gar dens

Zhou,W.Z.*, Chen X.

Department of Tourism, Southeast University, 2 Si
Pai Lou, 210096, Nanjing, China
* corresponding author: wzzhou@seu.edu.cn

Abstract
For thousands years, the Chinese have a tradition
of mountain worship. Some mountains in gardens
a re real ones, h oweve r, most  ÒmountainsÓ in
Chinese traditional gardens are artificial rockwork.
Rockery has taken a very prominent place in
traditional Chinese garden design.
The ro c ke ry has originated and deve l o p e d
together with Chinese garden. In late Yin dynasty
and early Zhou dynasty, the rudiment of rockery
appeared, namely, ÒtaiÓ in imperial gardens. In Qin
and Han dynasties, the rockery was in the form of
earth piled hill or earth and stone piled hill from a
far-range view. In Wei, Jin, Northern and Southern
dynasties, rockery had gradually established its
dominant position in Chinese traditional gardens,
and started to transform into a realistic style in a
close-range view. In Sui and Tang dynasties, though
rockery itself was not quite popular, the aesthetic
value of it was highly recognized and was usually
appreciated in the form of garden rockery and
bonsai. In Song dynasty, the rockery art which
imitated the nature had achieved its highest level
and best state and started to pile the rockery by
natural stones. Furthermore, a group of craftsman
specified in rockwork appeared. In Ming and Qing
dynasties, lots of great masters had developed the
rockery art into a freehand style on the basis of
Song. They perfected the rockery art from both
theory and practice.
Due to generations of creation and thousands
years of experience, rockery has become an artistic
image with the best  expre s s i ve fo rce and
c h a r a c t e r i s t i c s . It  had come down in one
c o n t i nuous line and still popular  today. T h e
Òrockery feverÓ in modern garden and landscape
a rt design vividly shows its pro found cultural
foundation and peopleÕs aesthetic taste in China.
The same as sculptureÕs position in western garden,
rockery takes a crucial place in Chinese traditional
garden. ÒDerived from the nature and superior to
the natureÓ,if it is the main characteristic of
traditional Chinese garden, then, it is the high-level
rockwork art which makes it true.
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of Assisi.

Giacch•, G.*,Torquati, B.M.
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* corresponding author:ggiulia@hotmail.com

Abstract
This paper focuses on the role of the farmers to
maintain the rural landscape in the Assisi plane.The
agriculture has taken on greater importance in Assisi
Municipality because the whole municipality area
(including the rural area) has been recognized by
UNESCO as World Heritage. In 2000 Unesco
justified the inclusion of the Assisi town to the List of
Intangible Cultural Heritage of Humanity by saying
that ÒAssisi re p resents a unique example of
c o n t i nuity of a city-sanctuary within its
environmental settingÉÓ.This nomination has raised
some projects for the protection and management of
the site in order to preserve the architectural
heritage and landscape.The aim is retain the current
characteristics that have contributed to its
recognition as World Heritage. To ensure the
maintenance of environmental setting, as the rural
landscape the key is understand:Who are the farmers
who maintain the rural landscape and which are the
characteristics of the farms.
The purpose of our study was to understand who
produce the rural landscape and which tools propose
to ensure the maintenance of agriculture. T h e
re s e a rch was done through the collection of
technical economic data relating farms and semi-
structured interviews.
Regarding the current situation most farmers have
more than 60 years and lead companies below 10 ha
so unchanged for at least 30 years. Most companies
produce cereals and production of oil and wine
mainly for own consumption. Most farmers have
another work or are retired and continue to cultivate
the land as a hobby.The increase of the average age,
the rise of materials prices and the change of the
common agricultural policy have led many farmers to
wonder whether or not to continue theirs activity.
As for future prospects the questions that we have
tried to answer are:
How the land use will change in the next few years,
when the younger generation cultivate the land of
their grandparents, with a less affection feeling to the
land of their fathers?
What tools of agricultural policy is necessary to
activate now to maintain the important role of
agriculture as a producer of landscape?

Event and dail y grind: Challeng es in
after-use concepts of International
Garden Festival Sites in Austria

Gugerell, K., Roither,A.*

Institute for Landscape Planning, Department of
L a n d s c ap e, Spatial and Infrastructure Sciences,
University of Natural Resources and Applied Life
S c i e n c e s , V i e n n a , Pe t e r- Jo rdanstra§e 65, 1 1 8 0
Vienna,Austria 
* corresponding author: antonia.roither@boku.ac.at

Abstract
Austria has a specific culture of Garden Festivals,
with differing concepts in the federal states.
International approaches in Festivals were made
1964 and 1974 in Vienna and 2000 in Graz, Styria.
2013 a tri-national show in the region of Lake
Constance will take place. Strategies for follow up
use have been part of all these event programmes.
The siteÕs development Ð parts remain as a public
park Ð leads to an up-valuation of the nearby area.
The aim is to detect the foreseen ideas for the
after-use and the strategies of the actual state of
the realised pro j e c t s . S t a rt ing point for the
c o m p a r a t i ve sur vey is the project  IG
UnterpremstŠtten Graz, a work of late garden-
architect Dieter Kienast. The remaining site is
under responsibility of Joanneum (Landesmuseum)
and houses the Austr ian Sculpture Park, a n
i n t e r n a t i o n a l ly re m a r ked collection of
contemporary works. The art collection is in
progress, but traces of decline can be attested in
the garden as piece of art. The maintenance is
ambitious and needs a lot of skilled craftsmanship
in gardening but also understanding for KienastÕs
philosophy and work.Ten years after the opening
some major and cost intensive preservation works
a re evident and fo r t h c o m i n g . T h ey are an
expression of limited investments and a lack of
understanding in previous years. A care concept
would help to maintain the garden; investments
can be phased and budgeted.The garden could be
sensibly adapted and developed further to the new
use as a place for displaying art without loosing its
unique design. In fact the problems shown are
results of the garden show concepts, the lacking
discussion of what comes afterwards and the
missing understanding for the coherence of design,
p l a n n i n g , using and maintenance in gard e n
architecture and administration.
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A B S T R A C T S
Lawns: are they mor e than just a
nice gr een color?

Petrovic, A.M.(1), Easton, Z.M. (2)

(1) Department of Horticulture 134A Plant Science
Building Cornell University Ithaca, N ew Yo r k
14886
(2) Department of Biological and Environmental
Engineering Cornell University, Ithaca, NY 14853
* corresponding author: amp4@cornell.edu

Abstract
As urban and suburban areas grow, concern about
pollution in urban waters has increased. In urban
w a t e r s h e d s , s o u rces of contaminants include
anthropogenic and natural, or as wet and dry
atmospheric deposition. Lawns can have an impact
on the surface and ground water quality from
nitrogen (N) and phosphorus (P). Several studies
showed more P losses in runoff from unfertilized
lawns than fertilized lawns due to lower runoff.
Fertilized lawns had higher dissolved P losses than
the other land uses but only on the shallow runoff
prone soils. Particulate P losses were highest from
the unfertilized wooded and urban barren land use
due to erosive P losses. There was a two fold
increase in P loads to a stream when compared to
the undeveloped, forested upper watershed. Best
management practices should focus on reducing
runoff and P loss from high source areas to realize
the largest reduction in P loading to surface water.
Fertilized lawns had higher N loss than the other
land uses in areas with a high runoff potential. On
the deeper soil with low runoff, the fertilized lawns
had lower N loss than the other land uses.
Precipitation derived N inputs had an influence on
N lost from all land uses in the watershed, while N
m e a s u red in through fall under the wo o d e d
canopy was of the same order of magnitude as the
N lost in runoff from these areas. The N stream
loads we re as high as or higher from the
undeveloped upper watershed indicating the urban
areas may be an N sink.The risk of N impacting
groundwater quality is affected by age of the site,
fall fertilization timing and irrigation. Long term,
the source of N had no effect on the extent of
NO3 leaching and controlled summer irrigation
reduced the amount of N leaching.Thus, to reduce
the r isk of N impacts to gro u n d w a t e r, N
applications should be less as the site matures,
limit the amount N applied in mid to late fall and
control the amount of irrigation to closely match
the amount of evapotranspiration.

Public Gar dens Private Spaces

Greenfield, L.

UniversitŠt der KŸnste, Berlin, Postfach 12 05 44,
D-10595, Berlin, Germany
* corresponding author: lumilu@hotmail.com

Abstract
Gardens have always been places of contradiction,
mixing utilitarian function with ornamental form.
H i s t o r i c a l ly, a rtists have re p resented them as
cultivated enclosures that convey a sense of
paradise when juxtaposed with the reality outside
the garden gates. Germany is home to one million
pr ivate allotment gardens that are clustere d
together in colonies and open to public view.
Allotments offer a glimpse into the varied creative
e n d e avors of thousands of gardeners in a
concentrated, urban setting. In Germany, these
seemingly natural spaces are in fact artificially
constructed on top of landfill, and exist as the
result of concerted horticultural and political
e f fo rts on the part of gardeners and their
advocates. Consequently, the German garden plot
exemplifies the challenges and artistic possibilities
inherent to the practice of maintaining nature in a
city.
KleingŠrten spaces are constantly in flux. The
gardeners choose what elements to cut, contain,
cultivate and adorn, revealing the individuality of
their spaces in the same way that, in filmic terms,
the choice of framing and editing reveals intention.
I see the KleingŠrten as occupying a metaphoric
position that connects documentary to spectacle,
making them ideal material to explore the notion
of authenticity in art. Fences contain the individual
spaces; there is a sense of privacy, although public
pathways serve as a network to view the garden
scenes as personal tableau.They act as a verdant
backdrop, a ÒnaturalÓ retreat, for the gardeners to
evoke fantasy in the center of a metropolis.At the
same time their historical significance and the
constant maintenance required in the gardens
calls for a documentary approach to filming them.
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Healing gar dens in Ital y: cur rent
status and technical pr oposals

Chiusoli A. (1), Marsigli Rossi Lombardi F. (2),
Minelli A. (3), Minelli M. (4), Rinaldi Ceroni L.(4)

(1) Full Professor (retired),Department of fruit trees
and woody plant sciences-landscape unit, Alma
Mater Studiorum University of  Bologna
(2) Temporary professor at Parchi e Giardini course
at the Alma Mater Studiorum University of
Bologna . Landscape Architect,AIAPP/EFLA
(3) Assistant professor, Department of fruit trees
and woody plant sciences Ð landscape unit Alma
mater studiorum Ð University of Bologna
(4) Landscape architect,AIAPP/EFLA

Abstract
The importance of horticultural therapy is well
known now in Italy too:a large number of gardens
are designed and realized near healing buildings.
In the last ten years we can appreciate an evolution
around this culture: to offer a healing garden is
now considered a value to add to a healing centre,
an opportunity to win a contract, specially for
private enterprises.
This Department is studding and working around
this reality from more than 10 years, and it is time
to evidence the evolution: it is well accepted that
urban greening plays an important role in the
social and natural sustainability of a city, but we go
over.
This study aims at highlight how the landscape
design is changing according with the new
requirements of civilized society.
Italian sanitary requirements are different from
Anglo-Saxon one, but also there is an interesting
movement around common people request, and
the offer of individual traders; people requires a
new landscape, or is getting back to an old
landscape, to a sensible landscape, and people is on
hand to pay it.

Management of Landsca pe and
Urban Hor ticultur e in Punjab -
India 

Bilga, J.S

Municipal Corporation Amritsar-143001, India
* corresponding author: sanghera_js@yahoo.com

Abstract
Landscape be in urban  or country, plays an
i m p o rtant role for re f reshing human life.
H o rt i c u l t u re provides the best  platform fo r
Landscape in general and in urban life particular.
The best combinations of Landscape and Urban
Horticulture in any city, reflects the living standards
of its people. With average of 13 % area under
forests, in India it is widely varied from a minimum
of 3.17 % to a maximum of 83 % while in urban life
it  var ies from 4 to 13.5 %. The north and
progressive state of India, Punjab have provided 5-
7 % greens in urban life. Five major cities of the
state are managed by their Municipal Corporations
i . e, A m r i t s a r, B a t h i n d a , J a l a n d h a r, Ludhiana and
Patiala.These cities are provided with 346,105, 235,
727 and 195 parks respectively along with 36, 9, 28,
45  and 17 roadside plantations besides 22, 5, 8, 10
and 6 road islands, in addition to few scattered
green belts which constitutes the major Landscape
and Urban Hort i c u l t u re. Being a deve l o p i n g
country,ample budget is not there for the desirable
management of  such greens for the pleasant living
of their residents. Watching the global scenario,
these Municipalities have  introduced the ÒPublic
Private PartnershipÓ.Under this system Amritsar,
B a t h i n d a , Jalandhar and Ludhiana cit ies have
allotted 240, 56, 195 and 390 parks of the total
number to their local Welfare Societies so called
Park Management Committees for the most
economical as well as the best performance for
their up-keep with nominal grant provided by the
municipalities. Similarly Landscaping of 22, 3, 8, 16
and 6 municipal roads of the total is being
maintained by the Advertising agencies in lieu
advertising revenue. In addition development and
maintenance of Landscape of 12 round abouts in
Amritsar, 3 in Bathinda, 7 in Jalandhar, 6 in Ludhiana
and 3 in Patiala is being looked after by different
industrial houses in lieu for their publicity. It is quite
evident that the Management of Landscape and
Urban Horticulture in Punjab Ð India is significantly
economical as well as better than that of being
maintained by their own efforts.
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A B S T R A C T S
Mitigation of the detrimental
effects of ar tificial turf on the
envir onment and end users: an
inno vativ e hybrid natural-ar tificial
spor ts pitch construction system.

Lulli, F.*(1),Volterrani, M. (1), Magni, S.(1),
Armeni, R(2).

(1) C e n t re for Research on Turfgrass fo r
Environment and Sports Ð University of Pisa, Via
San Michele degli Scalzi 2, 56124, Pisa, Italy.
(2) L a b o s p o rt  Italia S.r. l . , Via Monza 16, 2 3 8 7 0
Cernusco Lombardone (LC), Italy
*corresponding author: flulli@agr.unipi.it

Abstract
Third generation artificial turf pitches have long
been the object of criticism due to their high
abrasiveness to athletes falling on the surface, the
high temperatures recorded in summer periods
and their unpleasant rubber odour. On the other
hand, natural turf pitches are not able to withstand
the high play volumes currently associated with
modern high-profile sports pitches and community
sports pitches. Hybrid systems with a varying
presence of artificial fibres and reinforcements
h ave long been tested and installed, w i t h o u t
p roviding a definitive answer to the
abovementioned problems of natural turf. During
2004-2007 an innovative hybrid natural-artificial
sports pitch construction system was devised and
tested at Pisa University.This system consists of a
modified third generation artificial grass with
organic infill, on which natural grass is allowed to
grow. Specific procedures need to be followed
during construct ion, installation and turf
establishment in order to carry out a successful
construction and grow - i n . An 11000 m2

experimental pitch was constructed in Pisa in
summer 2007 and tested during 2007-2008. The
hybrid pitch showed total absence of rubber
odour, summer temperatures similar to natural
turf pitches, wear resistance superior to natural
turf pitches, abrasiveness similar to natural turf
pitches and good infill particle size stability. Playing
quality parameters fell within both the FIFA
s t a n d a rd re q u i rements for ar tificial turf and
generally accepted playing quality parameters for
natural turf. During the first two years of its life the
pitch was the object of repeated fungal disease

attacks from various pathogens, from which the
pitch always recovered. Optimum hybrid natural-
artificial pitch maintenance proved to be very
similar to a natural turf pitch, except for the
absence of any soil aeration procedures. Future
research will focus on continued monitoring of the
pitch for natural turf behaviour, turfgrass disease
management procedures, long term infill particle
size stability, pitch drainage perfo r m a n c e, a n d
testing of alternative turfgrass species for warmer
climates.
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Zoysia : a high quality warm season
turfgrass g enus for urban and spor ts
l aw n s . ve ge t a t i v e establ i s h m e n t
b e h aviour and adaptat ion to the
mediter ranean climate

Pompeiano,A., Grossi, N., Gaetani, M.*,
Volterrani, M.

Centre for Research on Turfgrass for Environment
and Sports Ð University of Pisa, Via San Michele
degli Scalzi 2, 56124, Pisa, Italy.
* corresponding author: mgaetani@agr.unipi.it

Abstract
Zoysia is a warm season turfgrass genus native to
Asia and the South Pacific that is well adapted to
the transition (including Mediterranean), warm-
arid and warm-humid climatic zones. Zoysiagrass is
relatively inexpensive to maintain and environment
friendly because of its excellent heat, drought, pest
and wear tolerance compared with the more
common cool season grasses. Its main
disadvantage lies in its slow establishment which
limits a more widespread use.
The objective of the study, carried out at the
research station of CeRTES, University of Pisa (43¡
40Õ N,10¡ 19Õ E,6 m a.s.l.), was to evaluate the
differences in establishment rate and adaptation to
the latitude of coastal Tuscany.
In this study 5 cultivars of Zoysia japonica Steud., 2
cultivars of Z oysia matre l l a (L.) Merr. , Z oy s i a
t e n u i folia W i l l d . Ex Thiele and 2 interspecific
hybrids of Zoysia japonica x Z. pacifica Goundsw.
were evaluated.
Sample stolon length, stolon number per plant and
stolon cumu l a t i ve length per unit  area we re
measured. During the establishment period stolon
weekly growth rate was measured along with
monitoring of temperature at soil surface. Ground
cover until full establishment, turf quality and turf
colour were also evaluated.
For the tested zoysiagrass cultivars, g round cove r
was more influenced by stolon number than by
stolon length. Stolon growth sensitivity to gro u n d
t e m p e r a t u re seems to be cultivar specific and
indicates that most zoysiagrass cultivars continue to
g row until average ground temperatures reach 10¡C.

Optimizing water use efficiency in
urban landsca pes using GIS

Tsirogiannis, I.L.

TEI of Epirus, Dept. Floriculture & Landscape
Architecture. P.O. Box 110, 47100 Arta, Greece 
* corresponding author: itsirog@teiep.gr

Abstract
Improved design and management of irrigation
systems can lead to significant higher efficiency in
water usage and / or better distribution of the
water sources in order to have more sufficiently
i rr igated Ðhence vigo rous- plants. U r b a n
landscapes are usually complicated regarding the
plethora of plant  species and their  spat ial
distribut ion which makes the design and
management of relevant irrigation systems a hard
work to do.
In the framework of the proposed design
approach, in GIS environment, the landscapes are
first divided in hydrozones based on different area
parameters (geometry, usage), soil characteristics
( t y p e, slope) and landscape ev ap o t r a n s p i r a t i o n
rates (microclimate, plant density and species).For
the calculation of the reference evapotranspiration
the well established method of Penman-Monteith
is used while the water needs of every zone are
estimated using the WUCOLS approach. In this
s t a g e, alterations to plants selection can be
proposed aiming to more uniform zones regarding
water needs. The hydrozones are then combined
with the usage of each area in order to select the
p roper irr igat ion system (type, l ayout and
p recipitation rate). F i n a l ly, detailed seasonal
watering schedules are formed for each zone
based on water needs, plants, soil and irrigation
system characteristics.
The use of GIS facilitates the design process and
gives a strong visual dimension to it. The first
outcomes (application for the improvement of the
irrigation system of a 10 acres university campus
and a 0,5 acres public garden) re s u l t e d
considerable water savings.
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Use of endemic plants as
ornamentals in the Canar y Islands.

Rodr’guez PŽrez J.A., Hern‡ndez Gonz‡lez, G.*
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* corresponding author: limonium@terra.es

Abstract
With a complicated orography and great variety of
microclimates, Canary Islands have developed a
wide endemic vegetation. However, just some of
these endemic plants have been widely used in
gardening; lack of knowledge on how theses plants
behave cultivated in gardens is one of the reason
to remain underutilized.This review focuses on 23
endemic species of the island of Gran Canaria with
potential value in gardening. Several criteria have
been used to choose species such us ornamental
potential value and presence in Gran Canaria.
Three aspects with ornamental and environmental
interest are studied in plants cultivated in gardens:
F l owering phenology, biometr ic measure m e n t s ,
chorology and spatial use restrictions in Gran
Canaria. Spatial use restrictions are underlined in
order to avoid enviromental problems such as
hybridism and subspontaneity in Gran Canaria.
Important differences in flowering phenology and
biometric study were found between wild and
cultivated plants, with longer flowering period and
larger biometric measurements.

Low impact de velopment
techniques f or urban sustainab le
design: a case study of Òrain
gardensÓ

Bortolini, L.*, Semenzato P.

Dipartimento Territorio e Sistemi Agroforestali,
Universitˆ degli Studi di Pado va,
Viale dellÕUniversitˆ 16, 35020 Legnaro (PD) Italy.
* corresponding author: lucia.bortolini@unipd.it

Abstract
Private gardens and small urban open spaces can
play an important role in preventing local floods
caused by urban run-off especially during heavy
rainfall events. Borders and other garden spaces,
designed for the interception, storage and drainage
of rainwater, collected by the nearby impervious
s u r f a c e s , a re defined as Òrain gard e n s Ó .T h e
appropriate planning and design of Òrain gardensÓ
can, at the same time, have a positive influence on
the water cycle and offer interesting opportunities
for aesthetically creative landscape design. The
paper presents a case study of the application of
the Òrain gardenÓ model to different public and
private urban sites, in the Veneto region. Different
solutions in re g a rds to dimensioning, s p e c i e s
selection, and site preparation are presented.
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The eff ect of design of an urban
park on traffic noise abatement

Papafotiou, M.*, Chatzijiannaki, Z., Stilianaki, G.

Agricultural University of Athens, Department of
Plant Science, L a b o r a t o ry of Floriculture and
Landscape Architecture, Iera Odos 75, 118 55,
Athens, Greece
* corresponding author: mpapaf@aua.gr

Abstract
One of the major environmental problems of the
big cities nowadays is the traffic noise. This study
was aiming to evaluate the effect of vegetation and
design of an urban park (Pedion Areos) in the
centre of Athens on the traffic noise attenuation
inside the park, and to propose solutions for extra
noise reduction in it.The noise (dBA L10 and L90)
was measured on the whole area of the park and
on the streets at the boarders of the park. Major
differences (5-10 dBA) in traffic noise reduction
were found at the first 60 m of the park perimeter
depending on the vegetation, altitude and design of
the park. Dense vegetation of shrubs and trees in
the periphery of the park, compared to areas
where the vegetation consisted of trees only,
resulted in extra noise reduction. Differences of
the altitude also affected noise reduction.The wide
lanes of hard laying (mainly asphalt) that are
crossing the park, and the big squares of hard
laying, too, did not allow big noise reduction in the
central area of the park. Proposals for planting and
noise barriers are made in order to minimize the
noise level inside the park.

The eff ect of planting le vel at an
urban r oad slope on plant gr owth

P ap a fo t i o u , M .*, Vo re a ko u , M . , Rafailidis N.,
Katsojiani, S.

Agricultural University of Athens, Department of
Plant Science, L a b o r a t o ry of Flor iculture and
Landscape Architecture, Iera Odos 75, 118 55,
Athens, Greece
* corresponding author: mpapaf@aua.gr

Abstract
In this work it was studied the growth of Lantana
camara L., Limoniastrum monopetalum Boiss. and
Teucrium frutescens L., as affected by the planting
distance from the foot of an urban slope. The
experimental area was divided in two zones, the
upslope and the footslope. Plants of the three
species were planted randomly at the upslope and
the footslope at the end of June 2003.From the day
of planting until the middle of October the plants
were irrigated automatically by a drop system.
Every month until October the plant growth was
evaluated, measuring the plant height, number and
length of lateral shoots, main and lateral stem
t h i c k n e s s , plant  diameter and flower nu m b e r,
depending on plant species. In December of the
same year the dry weight of the plant foliage was
measured, too. Chemical characteristics of the soil
and soil moisture were also measured at the two
experimental zones. It was found that the planting
zone affected plant growth in all species. L. camara
plants at the footslope were taller, developed more
and longer laterals, t h i c ker stems and more
flowering shoots, as well as bigger dry weight,
compared to L. camara plants at the upslope. T.
frutescens plants at the footslope developed more
laterals and had bigger total length of shoots and an
indication of bigger dry weight compared to the
upslope plants.The growth of L. monopetalum plants
in both upslope and footslope did not differ during
the first three months of culture, but after six
months in culture the plants of the footslope had
bigger total, leaf and stem dry weight.The L. camara
and T. frutescens plants were left to resprout during
the fo l l owing year and measurements we re
repeated with similar results. L. monopetalum plants
were damaged by exceptionally low temperatures
that occurred in winter 2004 in the region.
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The role of the urban a gricultur e in
the construction of the landsca pe
of Beijing

Cui,Y.T.*, Fleury,A.,Vidal, R.

CERAPT / ENSP Superior national school of
architecture Paris-Malaquais , 75006 Paris, France
* corresponding author: cui_yueting@yahoo.fr

Abstract 
The acceleration of the urbanization in China
brings some advantages for the Chinese people,
but it also pulls major inconveniences of mainly
economic, social and environmental order. The
fragility of the urban agriculture is evident against
the city explosion.
Beijing was chosen to organize the Olympic Games
in the 2008 summer by the CIO. For this occasion,
the town planning undergoes import a n t
transformations. To welcome this big event, series
of works are made on several domains notably in
the environmental sphere. Its main challenge is the
fight  against  the pollution, and the essential
governments answer is to increase the greenery
rate which became its main preoccupation. It is
about one of the basis of this search as the same as
the accelerat ion of the urbanization and the
importance of the construction of the ecology, the
transfer and the dynamics of the agricultural space
from the landscape point of view.
The objective of this search is to understand the
current situation of the urban agriculture of Beijing.
We will try to prove the following hypothesis: the
urban agriculture of Beijing as landscaped element
can play a role or even be necessary for the
construction of the Beijing landscape.
These last years, the construction of the Beijing
landscape corresponds to the main objectives of
the Chinese government, and thanks to some
e xe m p l a ry operat ions, the idea of the urban
agriculture such a place of landscape extended
considerably. But at the same time, because of a
several failing politics, insufficient knowledge and
other troubles, errors were committed. I aspire to
the fact that this search could put a new vision on
the landscape, the urban agriculture, and especially
give a justification for the necessary role of the
urban agriculture in the construction of Beijing
landscape. This knowledge will hopefully allow to
improve in the future.

New methods f or the r ecovery of
post  industr ial are a s : c h o o s i n g
plants f or ph ytor emediation

Larcher, F.(1)*,Vigetti,A. (1), Merlo, F. (1),
Ajmone-Marsan, F. (2), Devecchi, M. (1)

(1) D e p t . A g ro n o my, Fo re s t ry and Land
management, University of Turin, Via Leonardo da
Vinci 44
10095 GRUGLIASCO (TO), Italy
(2) D e p t . Valor ization and Protect ion of the
Agricultural and Forestry Resources,Via Leonardo
da Vinci 44, 10095 GRUGLIASCO (TO), Italy
* corresponding author: federica.larcher@unito.it

Abstract
During the last years ecologists have started working
on urban ecosystems, considering the interaction of
the social, biological and physical components of a
city as one of the best way to understand dynamics
and driving forces in urban development. Besides,
urban design and planning projects have been
d evoted to find sustainable ways to contro l
i n c reasing phenomena such as urbanization and
urban sprawl. In this context urban green areas can
carry out many environmental functions in particular
related to increasing biodiversity, assessing meso and
microclimate, absorbing noise and promoting air and
soil quality.Among these phytoremediation is a set of
remediation methodologies that are based on the
use of plants to remove pollutants, especially metals,
from the soil or to reduce their impact on the
environment. Ornamental plants can be used for this
purpose in urban design, where both environmental
and aesthetical solutions are needed. A pilot study
was carried out in two green areas in the city of
Turin (Italy):ÔPellerina ParkÕ and ÔSpina 3Õ Park,that is
a post industrial area. Four plots for each species
we re planted. Two species have been tested:
Helianthus annuus ÔHoleko H.O.Õ and Brassica juncea
ÔRed GiantÕ Physico-chemical characteristics of top
soil befo re and after the experiment we re
d e t e r m i n e d . During cultivation growing data on
plants we re determined. After harve s t , m e t a l
contents in plants we re measure d . R e s u l t s
demonstrate that  the use of phy t o re m e d i a t i o n
techniques in urban soils can be an interesting
method to control heavy metals accumulation during
t i m e. Species like Helianthus annuus can be
successfully used both for ecological and aesthetical
purposes. Further studies are required in order to
find new ornamental species useful in urban green
areas and to evaluate proper methods for their
disposal.

INTERNATIONAL  CONFERENCE  ON  LANDSCAPE  AND2ND
74



LUH 09
Design of AthensÕ Tram and Urban
Bus Depots sur rounding ar eas
based on noise le vels monitoring
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* corresponding author: nikosntoulas@hotmail.com

Abstract
AthensÕ Tram and Urban Bus Depots we re
installed near the former International Airpor t of
Athens soon after its translocation in 2001. The
current study monitored the traffic noise levels at
the areas surrounding the depots, the neighboring
highway and the inhabitant area in the vicinity of
the depots.The aim of the study was to determine
the sources and the levels of noise pollution. It was
found that the recorded A-weight sound pressure
levels (L10) were over the permissible limits of 70
dB for open spaces.The noise pollution detected
within the inhabited area originated mainly from
the buses moving from and to the depot and from
the highway. It was also identified that the noise
p roblem from the bus depot became more
profound during the night at the end of the bus
shift. In contrast noise levels from the Tram depot
did not exceed the permissible noise limits. Based
on the traffic noise levels and taking into
consideration the adjacent inhabited area a design
proposal was created rerouting the passage of the
bus line. In addition specialized sound barriers,
noise control earth berms and sound masking
techniques combined with thick vegetation strips
were suggested in order to reduce noise level. A
new urban park was also designed and proposed
around the depots, which attended to serve the
inhabitants of the neighboring municipalities. The
proposed urban park is expected to reduce the
noise pollution, to improve the micro c l i m a t i c
conditions of the region, and to contribute to the
ecological restoration of the natural environment.
The abovementioned improvements are expected
to rejuvenate an area that has been negatively
affected for many years by the operation of the
depots and the International Airport of Athens.

Temporal shifts in plant
composition of turfgrass mixtur es
in r esponse to plant gr owth
regulators

Macolino, S.(1), Leinauer, B.(2), Ziliotto, U.(1)

(1) Department of Environmental Agronomy and
C rop Pro d u c t i o n , U n i versity of Padov a , v i a l e
d e l l Õ U n i versit ˆ  16, AGRIPOLIS 35020 Legnaro
Padova, Italy;
(2) Department of Extension Plant Sciences, New
Mexico State University, N230 Skeen Hall, MSC
3AE, Las Cruces, NM, 88003, USA;
* corresponding author: stefano.macolino@unipd.it

Abstract
As a result of the positive environmental and social
value of lawn areas, turfgrasses have become an
important component of urban centers and are used
in many different macro and micro climates.A 2 year
field experiment was conducted at the Experimental
Agricultural Farm of Padova University in Legnaro,
I t a ly, to investigate temporal changes in species
composition of three turfgrass mixtures to which a
plant growth regulator was applied.
Three grass mixtures were established in 2006 and
subsequently treated with the plant growth regulator
trinexapac-ethyl (Primo) at either half, recommended,
or one and a half  the recommended rate, or left
untreated (control). The three turfgrass mixes used
were 1) Lolium perenne (40% [by weight]), Festuca rubra
ssp. trichophylla (15%), Festuca rubra ssp. commutata
(15%), and Poa pratensis (30%); 2) Festuca arundinacea
(90%) and Poa pratensis (10%) and 3) Lolium perenne
(60%) and Poa pratensis (40%). Species in each mix
consisted of 2 varieties in equal proportions. Plots
were mowed at 4.5 cm and 15-9-15 fertilizer was
applied at 20 gN m-2 yr-1.Treatments were replicated
three times in a randomized complete block design.
From February 2007 to July 2008 the succession of the
species composition of the three mixtures was studied
by means of linear analyses method.
Plant growth regulator applications did not affect
species composition; however there was a shift in
plant composition over time for mixtures 1 and 3.
Lolium perenne decreased in both mixtures, while a
constant increase of Festuca rubra and Poa pratensis
was observed in mixture 1 and 3.The composition of
mixture 2 stayed stable with Festuca arundinacea as the
dominant species. Results indicate that under climatic
and management conditions prevalent in this study,
Lolium perenne can disappear rather rapidly while
Primo has no effect on changes in species
composition.
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areas
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Abstract
Case situation in witch the urban development
h i g h ly accelerated, can generate unpleasant
contrasts or even antagonisms between public and
private landscape properties.These case situations
a re typical for countr ies with a high urban
development, related with residence crisis.
Analyzing the current situation in our country, we
can observe a gap between the use of vegetation,
association of ve g e t a t i o n , maintenance of
landscape areas belonging to the city hall and
private landscape areas with direct impact upon
the urban landscape, especially at county level.
This case situation is amplified by the lack of laws
regarding the urbanism, inobservance of the laws,
even by the authorities. Appling the laws, by the
authorities is a decisive factor in accepting them by
the citizens for a proper education and discipline
regarding the urban landscape.
For accomplishment of the mentioned above
strategies, the urban landscape plays a key role for
prevailing the advantages of the green spaces, with
accent on the urban aspects.
The paper propose a case study with main idea
focused upon the coherence of the urban landscape
finding adequate solut ions for urbanism and
landscape that will lead to a harmonization of the
contrasts in the adopted styles.
Concluding, the paper propose the extension and
comprehensive retail of the landscape areas by finding
modern solut ions for landscape designing,
re s p e c t f u l ly for the laws and classical urban
standards, especially for the contact area between
the public and private landscape properties, with
direct implementation in the general urban area.

Hydr oponic perg ola as an e xample
of living furnitur e in urban
landsca pe

Montero, J.L.*(1), Salas, M.C.(2)

(1) Espacios y Paisajes SL, Plaza Durcal 9 Ð 4¼ 1,
04007,Almer’a, Spain.
(2) D e p a rtamento de Producci—n Vegetal -
Universidad de Almer’a, Ca–ada de San Urbano
s/n, 04120,Almer’a, Spain.
* corresponding author: lmp@espaciosypaisajes.com

Abstract
Current city centres are evolutioning in their
utilities into functional and public uses.That makes
more necessary to provide urban population with
living green places to use while they are out of
their  homes. Since city centres are alre a d y
developed it is very difficult to find out the way to
obtain more garden surfaces,usually limited to the
histor ical gardens of the cit ies. Besides this,
traditional gardening is not considered correct
among the population, due to the high water
consumption they mean. On the other hand,
xerogardening is an alternative that usually does
not generate the levels of vegetal covered surface
or natural shade it is desired in this kind of urban
areas. The use of hydroponic techniques with
re c i rculat ing nutr ient solution to design new
models of urban furniture means a new way to
enjoy the profits that traditional gardening offered,
as for example natural shade, vegetal covered
surface or green urban landscape, with none of its
disadvantages, as they are the high water waste or
specifically prepared soil.
The main of the project is to find out a model of
urban furniture with minimum water consumption
using compat ible ornamental plants with
recirculating techniques.
The model of an hydroponic pergola is an example
of urban furniture, able to build urban landscapes
using living plants, to provide green areas with all
the profits that citizens expect.
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Abstract
The environmental quality in urban areas requires
specific procedures to research the open spaces
system and the function of the vegetation in the
city.This work was firstly based in the definition of
open spaces and the survey of public open spaces
in the Baeta Neves District, S‹o Bernar do do
Campo City, near S‹o Paulo Metr opolitan Region,
state of S‹o Paulo , Brazil. In the quantitative
analysis, it was considered the existence or not of
the open spaces in that area, verifying its ability to
support the recreation of the population that lives
in the around open spaces, and the quantification
of open spaces. Subsequently, we analyzed the
quality, function and distribution of open spaces of
the District.

Integrating Gr een Technolo gies
into Cur riculum f or Tomor rowÕs
Professionals 

Kuzovkina, J.

University of Connecticut, 1376 Storrs Rd., U-
4067, Storrs, CT, 06269, USA
* corresponding author: jkuzovkina@uconn.edu

Abstract
As revitalization of metropolitan areas continues to
e x p a n d , i n n ov a t i ve green technologies hold
considerable promise for creating sustainable
urban ecosystems. Over the last three decades
green designs have been successfully applied over a
diverse range of environmental problems including
storm water management, energy conservation,
m i c roclimate mit igation, pollution re m e d i a t i o n ,
food pro d u c t i o n , and biodiversity re s t o r a t i o n .
Keeping current with new trends in these rapidly
evolving technologies is crucial to comprehending
the potential of green plants that  accelerate
ecological transformations of urban land.
This rapid development of green technologies
suggests teaching opportunities at the university
level to assist future professionals in understanding
the pr incipals of green designs. The new
interdisciplinary course engages students majoring
in various fields such as landscape architecture,
horticulture and natural resources and acquaints
them with the effective selection and use of plants
in the modified urban environment. The course
familiarizes students with a broad range of
innovative green technologies including green roofs
and green walls; p hy t o remediat ion and
bioretention including bioswales, wetlands and rain
g a rd e n s ; as well as urban stre e t s c ap i n g , a n d
discusses the design principals related to each
technology. The course also addresses the proper
selection of plant genotypes based on proven
attributes which are critical for the success and
sustainability of each installation. Selection of the
optimal plant for a specific environmental concern
requires an understanding of the characteristics
and capabilities of diffe rent plants and their
suitability to perform effectively under specific
conditions in order to employ the concept of
green applications to its fullest potential.And finally,
the course presents principles of how to design
sustainable plant communities specific to each
installation that are based on the ecological models
and principals of designing for biodiversity.
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Abstract
We have worked for a requalification project of a
garden in the Tuscan landscape The garden has a
charming overview of the surrounding landscape
characterized by spectacular formations of
badlands, a view of VolterraÕs town, woodlands and
cultivated fields that change aspect every month.
The gard e n , whose extension is about two
hectares, is close to a ancient rural building, now
undergone to restructuring in order to obtain a
holiday housing complex. Since all the trees have
been abandoned the first phase of the project
requires the safety implementation by applying
modern arboriculture techniques. The difficult
agronomic characteristics that affect the area,
(clayey soil, orography characterized by high slopes
and summer drought) combined with the
impossibility of reaching groundwater due to
excessive depth, have bound the project phase to
a preliminary identification of the most suitable
plant species and have determined the need to
install a phytopurification system of sewage waters
to recycle them for the gardenÕs irrigation. The
need to cushion the impact of the built complex
and the infrastructures attached to it, safeguarding
at the same time the exciting views that open from
this stage on VolterraÕs landscape, has been solved
with the insertion of autochthonous arboreal and
shrubby species. In conclusion the project of the
garden requalification has been developed with the
intent to pre s e rve the spectacular view s , t o
valorise the historical traces of the place, to favour
the social cohesion among the different user
typologies and to minimize maintenance costs.

Reshaping the landsca pe in the
Asylum of San F rancisco de P aula,
in Jaboticabal, Sao Paulo , Brazil.

Pivetta, K.F.L.*, Batista, G.S., Martins,T.A., Gimenes,
R., Oliveira, N.C., Rodrigues, M.A.

U n i versidade Estadual Paulista, Faculdade de
Ci•ncias Agr‡rias e Veterin‡rias, Departamento de
Produ•‹o Vegetal,Via de acesso Prof. Paulo Donato
Castellane, s/n, CEP: 14884-900, Jaboticabal, S‹o
Paulo State, Brazil.
* corresponding author: kathia@fcav.unesp.br

Abstract
It is trite fact that there are elderly who have no
family or who donÕt receive any kind of help from
their relatives because the family normally doesnÕt
have sufficient financial conditions to help them.
Those elderly live in shelters privates or publics
that normally donÕt have enough money to cover
all costs necessary, being forced to survive with
donations. In these shelters, is funded, primarily,
nutrit ion and health, being treated with litt le
importance the leisure and often the well-being.
But that leisure could be obtained in a simple and
effective way: the green area of the site, which
normally already exists and is spacious, though
misused, can become a rest area with a simple
landscaping project. It is important to mention that
a garden itÕs not just a beautiful landscape, it
becomes a place of importance for the day-by-day
life of older people.The objective of this study was
to improve the quality of life of elderly who live in
the Asylum of San Francisco de Paula, i n
Jaboticabal,Sao Paulo State, Brazil. In this study, the
s u rvey was conducted planners-alt imetr y,
photographic and registration, besides an analysis
of local gro u n d . We re also re c o rded the
preferences of employees and visitors of the
building, as well as the critical points of the area.
After this primary analysis was done the planning
landscape (with AutoCAD), prioritizing the use of
plants with easy maintenance and not dangerous.
Besides that , was created a space for an
orchidarium with the goal of providing weekly
workshops for cultivation of orchids.
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Abstract
Shrubs have an important role in urban landscape,
mainly as border elements and for biodiversity
conservation. In the ÒRegolamento del verdeÓ of
m a ny Italian municipalities the use of
autocthonous species is highly recomended but
such tool is still poorly used by administrations of
coastal towns of Mediterranean area. Moreover
the use of autocthonous shrubs in the urban green
is usually restricted to a little number of species: a
p re l i m i n a ry sur vey in four towns (Sanre m o,
Livorno, Bari, Palermo) showed that only oleander,
dwarf palm, laurel, Teucrium fruticans and Tamarix
spp. are significatively used. A low diffusion of
autochtonous shrubs has been observed mainly in
towns where in past times there was a strong
introduction of exotic plants (Sanremo, Palermo).
Such situation contrasts with the fact that the flora
of Mediterranean maquis offers a large number of
species with diffe rent morpho-phenological
characteristics (height, colour, flowering period)
useful in urban green design and suitable for low
input maintanance. A list of species with high
ornamental value, l a n d s c ape significance and
drought resistance is reported on the basis of the
experience of the authors on cultivation of native
flora species, some of them endemic.

Old gra pevines in historical city
centr es and suburbs of Emilia
Romagna: inventor y and
preliminar y characterisation of a
cultural herita ge

Bignami, C.*, Sgarbi, E., Pellini,A.

Dipartimento di Scienze Agrarie e egli Alimenti
Universitˆ di Modena e Reggio Emilia
*corresponding author: cristina.bignami@unimore.it

Abstract
The long history of Vitis in Italy is strictly linked to
man. Cultivated in the countryside, grapevine has
been introduced in the cities near buildings or in
country houses as a complement of ornamental
and productive interest. Several urban specimens
have survived to the events occurred to houses
and owners and to the changes of life style,
acquir ing a cultural and historical meaning,
enriching the urban landscape with a rural touch
and representing a potential source of germplasm
for ornamental and agronomic purposes.
Nevertheless their existence is almost unknown
and generally neglected even in the pro j e c t s
specifically devoted to the inventory and collection
of Vitis genetic resources.
A program aimed at the individuation of Vitis
specimens near the buildings in the Emilia
Romagna city centres and suburbs has then
started in 2007 in order to collect information on
their traits, present use and state of conservation.
Exploration and collection of information about
their presence was the first step of the work.
Passport data were collected; for site location
Global Positioning System (GPS) information was
recorded, for geo-coding purposes. Plant size has
been measured.As a first step towards the varietal
identification, the ampelographic characterisation
of leaf, bunch and berry samples for some of the
inventoried plants has been started, according to
the OIV descriptors.
The plants individuated are maintained both near
private or public buildings and have sometimes
i m p o rtant locations: c h u rc h e s , cloisters and
squares in the city centres (S. Biagio and Piazza
della Pomposa, Modena; cloister in the area of S.
Maria Maddalena convent, in Bologna). The plants
are generally leaned against the walls of buildings
or trained to pergolas.
These information are the base for planning
protection and conservation activities and for
grapevine exploitation at a scientific, spreading
and educational level.
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Abstract
Architectonic quality represents an issue of great topical
relevance in the design of farm open spaces, also in light
of the inclusion of landscape considerations within the
strategic Community guidelines rural development in
the period 2007-13.
Thus the theoretical and technical framework in the
design of farms shall consider the general matter of
landscape quality of rural areas, since farms potentially
represent centres attracting customers, big buyers and
common visitors, and their peculiar form of settlement
deeply structures rural landscape.
The work discusses landscape design as a technique for
conceiving structural and functional organization of
rural areas that seeks and materializes a deep sense of
the relationship between the whole and its parts.
The work suggests the design results of the case study
of the open spaces of a farm located in the hills of Imola,
Emilia-Romagna (Italy), characterized by an articulated
set of design constraints and functional requirements
related to wine production. In fact, the experimental
practice of the landscape design of the open spaces of
farms represents both a very important theme in itself,
and one of the main base subjects for the consideration
of the broader issue of the evolution of countryside.
The theme of landscape quality came to the fore in
agricultural business with reference to the needs of
promoting production at national and international
levels. The need for users and external stakeholders
visiting the farm and for their stay in the farm, both for
short time visits and longer stay at the guest-house for
professional or recreational experiences related to the
culture of wine, led the case-study design process
through needs that usually are not part of the tradition
of the project of rural farms.
The contemporary issues themselves determine the
centrality of the landscape in the design and therefore of
the landscape project as a philosophy of conceiving rural
development.

Green Mar vel Ð A 100-Year
Integrated Vegetation Strateg y for
the Red Riv er Floodwa y

Manning, G.*, Morgan, J.

Canadian Society of Landscape Architects
* corresponding author: gmanning@htfc.mb.ca

Abstract
The Red River Floodway is a 48 kilometre
diversion channel constructed in the 1960Õs to
p rotect  Winnipeg and adjacent prair ie
communities during flood emergencies. Built in
spite of great political opposition, the massive
project has saved an estimated $10 billion in
property damage. In 2008, it was recognized by
the International Association of Macro Engineering
Societ ies as one of the wo r l d Õs gre a t e s t
engineering marvels for its technical achievement
and foresight.
The Floodway curre n t ly is being widened to
provide even greater flood security.As part of this
expansion pro j e c t , the Manitoba Floodway
Expansion Authority is re-examining the role of
this 2400 hectare landscape in the region. Where
the original floodway was seen primarily as a
limited access utility, the expansion pro j e c t
includes a visionary vegetation management
strategy integral to the operation of the floodway
and the growing communities flanking the channel.
In addition to being one of the largest native
prairie restoration projects in North America, the
100-year strategy weaves in food production,agro-
forestry, alternative forage and grazing practices,
carbon sequestrat ion, habitat re s t o r a t i o n ,
re c re a t i o n , i n t e r p re t a t i o n , and economic
development. In its scale, foresight, and technical
challenges, this plan is a living complement to the
engineering marvel, and a boost to its sustainability
and local quality of life.
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Abstract
F l o r i c u l t u re fe a t u res through the growth of
ornamental plants, cutting plants (flowers and
leaves), pot plants, flowering or not, even seeds
production, bulbs, palm trees, seedling, shrub, and
other gardening species. Minas Gerais state (Brazil)
was currently considered 4th in national ranking of
ornamental plants production. The characteristics
of the production in this state, however, are
unknown. Thus, aiming to carry out a diagnosis of
the floriculture in the mentioned sate, analyzing
social character istics of the producers of
ornamental plants trade, a survey was performed
in Minas Gerais state producers from 2003 to
2005. The interviews were done in loco, and the
individuals we re identified by visiting the
productive area and answering the questionnaire
themselves. Studying the answers, it was found that
the Minas Gerais sate ornamental plants
production is practiced by 427 producers. This
sector envo l ves 2.633 wo r ke r s , being 2.591
permanents and 42 temporaries.The most part of
the producers works in this activity for 4 to 10
years (48%) and, 68,9% of the producers work in
this activity by the lucrativity. Others social
information were observed and are described in
this article.

Identification of mineral and
organic waste r esour ces as
alternativ e materials f or a f ertile
soil r econstitution

Damas, O.*, Rossignol, J.P.

Plante & CitŽ, 3 rue Alexandre Fleming 49066
Angers Cedex 1 France
*corresponding author: olivier.damas@plante-et-cite.fr

Abstract
Plante & CitŽ is a French national technical centre
dedicated to landscape and urban horticulture. The
aims of this platform are to develop new scientific
and technical research programs, realisations and
data transfer to green spaces professionals working
in local governments and landscape companies.
As for agronomy and urban soils aspects, difficulties
have become to appear for many years concerning
availability of materials used for fe rtile soil
reconstitutions and tree plantations. Two options of
fertile soil reconstitution are usually practiced, (i) a
transported agricultural soil, or (ii) a compacted mix
of transported soil and stones with a bearing capacity
for pave m e n t . Both materials - transport e d
agricultural soil and quarry stones - are non-
renewable. Besides, distances to supply materials
become more and more important incre a s i n g
c o n s e q u e n t ly their economic and env i ro n m e n t a l
costs.
This research program aims to (i) identify alternative
materials from urban waste resources available and
(ii) propose new options of fertile reconstituted soil
by associating a mineral fraction (fine fraction or
recycled stones) and an organic fraction (certainly
normalised composts).
This project started in 2008 will last at least for 3
years. First, the method is based on an exhaustive
inventory of potential waste resources from the
European Waste Catalogue (Commission Decision
2000/532/EC of 3 May 2000). Then in 2009, a
selection of 5 to 10 materials with best potential will
be studied for their agro n o m i c, g e o t e c h n i c a l ,
mechanical properties and their eventual ecotoxic
effects or impacts on human health and environment.
Finally a third step will test in real conditions
(through urban tree plantation programs) many
mixtures of materials evaluated previously with
laboratory studies. Here are some examples of
potential materials identified thanks to the
prospective study: demolition and building materials
(rubbles and fine fraction), excavated soils, mineral
washing residues, dredging sludge, non-toxic
industrial residues and normalized composts.
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Abstract
Five landscape mulches as grass-clipping,peat,bark,
keramzit and paper were evaluated to determine
their  influence on soil temperature and
ornamental quality of such bedding plants as
Impatiens walleriana and Tagetes patula. Results
show that mulching reduces fluctuation of soil
temperature in warmer summer months. During
the day and night time the most stable soil
temperature stays under bark mulch. At night
higher soil temperature was under paper mulch
and diurnal stays in unmulched plots. O t h e r
mulches also show different results depending on
day and night time. Dry weight of plant different
p a rts also can be affected diffe re n t ly by soil
temperature under mulching materials. Plants can
produce higher flower biomass in cooler soil
condit ions provided by mu l c h i n g . A negative
correlation is found between I. walleriana plant
flowerÕs dry weight and the soil temperature.
Changes of soil temperature have influence on
growth of bedding plants in summer month.Other
results will be discussed.

Tree inventor y in Reggio Emilia
Province .

Montermini A.(1), Catellani A.(1), Gasperini S.(2)*,
Morelli G. (3)
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Abstract
The projectÕs aim is to inventory and map all the
public trees in Reggio Emilia Province, adding some
private monumental trees, in order to develop a
long-term maintenance plan of the trees.
The area of the project is about 230.000 Ha,
crossing different landscapes: flat lands, humid
areas, hills in 45 municipalities.
All the trees we re ident ified, m apped and
evaluated using a Visual Assessment Form mainly
pointed at  phy s i o l o g i c a l , pathological and
management aspects.A photograph is also taken of
each tree.
The collected data were incorporated into a
M i c rosoft  Access application and A u t o CA D
s o f t w a re and presented on the web site:
w w w. c e n s i re. i t , a portal with a hierarc h i c a l
controlled access.
On the web site, maps and some information of
the visual forms are available.
The inventory update is made by the technicians of
the Municipality or by external professionals and
arborists.
ÒCensireÓ is periodically tested by the technicians
of the Consorzio Fitosanitario Provinciale of
Reggio Emilia.
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Characteristics of the arbors in
urban gr eening of Chao yang
district, Beijing 

Hao, P.(1), Dong, L.(1)*, Pi, D.(2)

(1) Dept. Landscape Architecture, Beijing Forestry
U n i ve r s i t y, 3 5 , Qinghua Dong Rd, H a i d i a n
District,Beijing, 100083 China.
(2)Supervision Center for Municipal Administration
of Chaoyang District, 33 ,Ritan Bei Rd,Chaoyang
Disrict, 100020 China
?Corresponding author: dongleah@yahoo.com.cn

Abstract
In order to improve the urban ecological
environment in Beijing, huge financial capital has
been invested for greening construction by the
gove r n m e n t . A c c o rd i n g ly, p roblems related the
g reening management and maintenance are
attracting publicÕs attention. In order to set up an
efficiency digital management system, t h e
government of Chaoyang Distr ict , a highly
urbanized district in east of Beijing,started to build
a data base of the greening land in 2007. As
technical support , we helped to establish an
evaluation system and to survey the accomplished
greening land to collect all of the basic data. On
the basis of analyzing the data, we present here in
this paper the character istics of the arbor
composition in the greening belt. In the district,
there were 72 species/cultivars of arbors which
are categorized into 31 families, summed up to
670540. It included 63 kinds of deciduous trees
and 9 kinds of evergreens, with category ratio of
7:1 and quantity ratio of 1.4:1. Among the 72
species, there are 55 quick-growing species and 9
slow-growing species, with category ratio of  6.1:1
and quantity ratio of 3.3:1. The species of Salix
m a t s u d a n a Ô p e n d u l a Õ, P i n u s t a b u l a e fo r m i s,
P l a t y cl a d u s o ri e n t a l i s, Po p u l u s t o m e n t o s a a n d
Robinia pseudoacacia etc. share high percentage in
number in all kinds of greenbelts, especially the
w i l l ows and poplars. The analysis reve a l e d
problems existing in the plant landscaping such as
low biodiversity, too higher ratio of quick-growing
species and number as well as the monotony in the
way of grouping plants, etc. The data will be of
great value not only for the new approach to
urban greening management, but also for the
references of the future landscape design.

Urban gr een and rural gr een:
similarities and diff erences in
ÒComprensorio ImoleseÓ

Minelli,A.*, Pasini, I.

University of Bologna, Department of Trees and
Fruits Plants, Landscape Unit, Viale G. Fanin 46,
40127 Bologna, Italy.
* corresponding author: alberto.minelli@unibo.it

Abstract
The territory of the ÒComprensorio ImoleseÓ,an
area of center of Italy near Bologna, has been the
subject of a thorough investigation in order to
highlight the differences between the rural and
urban ornamental gre e n . The natural and
anthropogenic components, that were located in 3
sample areas, which were representative of 3
different territories (flat, hilly and mountainous)
were surveyed and loaded in a database containing
all information relating to each type of green.The
results obtained we re processed for the
preparation of a book about the transformations
of the landscape and future prospects.
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Tanslocation of activ e ingr edient
using thr ee trunk injection
methods.

Minelli A.*, Cevenini L.

University of Bologna, Department of Trees and
Fruits Plants, Landscape Unit, Viale G. Fanin 46,
40127 Bologna, Italy.
* corresponding author: alberto.minelli@unibo.it

Abstract  
Trunk injection of trees is a way to treat many
different insect and disease problems, as well as
nutr ient  deficiencies, in an efficient  and
e nv i ro n m e n t a l ly fr iendly way. The used act ive
i n g redient is Azadiracht in and it has been
compared with the only water injection.
The functionality of these treatments has been
tested to find out the best method and its effective
utility in practice activities.
54 young Nettle tree (Celtis australis L.) has been
testes with three instruments Ð A r b o p ro f ̈ ,
A r b o c ap¨  e Arborjet¨  Ð diffe rent for the
injection pressure. These treatments were done
using both active ingredient and water with a
organic colouring. The trees were knocked down
after 2-5-72/96 hours after the injection. Stems
were cut until the colour was visible, and the
length of the translocation profile was misured.
This preliminary work suggest some changes in
the next experiments, such using adult trees and
increasing the knock down time.
The average of the length values explain that the
best method of trunk injection is Arborjet¨.

An efficient and far -sighted tr ees
management: the case of Golf Club
Verona

Minelli,A.*, Pasini, I.

University of Bologna, Department of Trees and
Fruits Plants, Landscape Unit, Viale G. Fanin 46,
40127 Bologna, Italy.
* corresponding author: alberto.minelli@unibo.it

Abstract
Trees management in a Golf Club is very difficult
both in terms of maiuntenance and especially in
economic terms.
This research, conducted in Golf Club Verona,
located at Sommacampagna in northern Italy, near
Garda Lake, tries to define and semplify some
t rees management strategies, that at tempt to
lower costs in middle-long periods, optimising
work times and ensuring peopleÕs safety.
The research has provided for the trees census,
the exact  geographical position and the
compilat ion of a card , containing info r m a t i o n
about species, d i a m e t e r, s h apes and phyto Ð
sanitary conditions of each tree.
Then it has produced a GIS, able to handle every
information obtained in field, to encourage a
faster and efficient trees management.
The research has also considered the possibility to
use microchips to insert inside each plant to
improve the Golf Club management.
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The ÒPartecipanza AgrariaÓ in
Cento: proposals f or landsca pe
enhancement, environmental
impr ovement and enjo yment of
traditionall y rural ar eas

Minelli,A.*, Pasini, I.

University of Bologna, Department of Trees and
Fruits Plants, Landscape Unit, Viale G. Fanin 46,
40127 Bologna, Italy.
* corresponding author: alberto.minelli@unibo.it

Abstract  
Still in use in Veneto and Emilia, the ÒPartecipanze
AgrarieÓ are old forms of collective ownership of
land subject to reclamation, whose origins are
traced to the Middle Ages.
The research, conducted to enhance the landscape
and improve the use of these tradit ionally
agricultural areas, was conducted in Campedella
locality, on lands that belong to Òthe Partecipanza
AgrariaÓ of a town called Cento, near Ferrara.The
survey, started with historical studies and analisys
of the actual area, has therefore led to the drafting
of a range of solutions, designed to promote the
area. Retraining of ÒmaceriÓ,outdoor classrooms,
life paths, routes and cycle paths, tree-shrub bands
are just some of the solutions proposed.

ÒGreen masterplan: guidelines f or
the design of gr een in the to wn of
SenigalliaÓ

Minelli,A.*, Pasini, I.

University of Bologna, Department of Trees and
Fruits Plants, Landscape Unit, Viale G. Fanin 46,
40127 Bologna, Italy.
* corresponding author: alberto.minelli@unibo.it

Abstract
The research tries to define the guidelines for the
design of green in the town of Senigallia, in Marche
region, center of Italy.
The basic element of this project  is the
sustainability in env i ro n m e n t a l , social and
economic terms. New strategies, innovative ideas
and programming models of the ÒgreenÓ are the
results of this research, that tries to improve the
quality of the urban green, lowering maintenance
costs on middle-long period.
The research has led to the drafting of the
Structural Plan of the Green.
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Sustainab le Landsca pe for ne w
Urban Residential Areas

Minelli,A.(1)*, Minelli, M.(2), Bellelli, L.(2)

(1) Assistant professor, Department of fruit trees
and woody plant sciences Ð landscape unit Alma
Mater Studiorum Ð University of Bologna
(2) Landscape architect,AIAPP/EFLA
* corresponding author: alberto.minelli@unibo.it

Abstract 
N ew resident ial landscapes need to consider
strategies to minimize the environmental impact.
The new goals for these projects are: historical
landscape preservation, rain water conservation,
pollutants control, house energy control.
For a sustainable living we need more plants and
less machines, we need to go back to an ecosystem
processes in which man has to be part, and the
landscape will respond: an attentive choice of
plants helps the control of buildings temperature,
minimize storm water run off and the
contamination of water -bearing layer, reduce the
air pollutants.
S h ap e s , colours and textures of plants are
becoming important for human well-being.
PlantsÕ use is revalue as spatial structural element
for orienteering, instead of the over presence of
signboards.
The paper shows some cases of urban residential
areas where landscape is not only a decoration but
also a way to preserve the ecological environment,
and a place where people can interact with plants
in a positive and therapeutic way against modern
stressed way to live.

Bike and pedestrian paths f or
showing Mar che fruits and
vegetable germplasm in rural ar eas

De Prato L. (1), Minelli A.(1)*,Murri G. (2), Neri D. (2)

(1) Department of fruit trees and woody plant
sciences Ð landscape unit Alma Mater Studiorum Ð
University of Bologna
(2) S A P ROV, Po lytechnic University of Marc h e,
Ancona
* corresponding author: alberto.minelli@unibo.it

Abstract 
The present project was meant to improve the
multifunctional valorisation of the Experimental
Farm of the Polytechnic University of Marche
towards elementary and college students, and to
urban citizens.
The Experimental Farm has already arr a n g e d
several open days concerning agriculture and its
technical problems and it has organised some visits
for the demonstration of local traditional products
and seasonality.The actual idea is to introduce the
enjoy of sport and natural life style joined with the
introduction of the marvellous beauty of the
vegetable and fruit germoplasm.
The mountain bike tours and the pedestrian tours
are studied to visit the different fields, where
traditional regional varieties are cultivated. The
message that we want to pass is: enjoy the nature
and the human work to produce food, culture and
beauty.
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Prairie r econstruction as a model
for sustainab le landsca pe design in
the upper midw est

Borsari, B.(1), Minelli,A.(2)*, Neri, D.(3)

(1) Biology Department, Winona State University,
Winona, MN 55987
(2) Department of fruit trees and woody plant
sciences Ð landscape unit Alma Mater Studiorum Ð
University of Bologna
(3) S A P ROV, Po lytechnic University of Marc h e,
Ancona
* corresponding author: alberto.minelli@unibo.it

Abstract
The tallgrass prairie of North America stretched
t h rough 68 million hectares befo re Euro p e a n
settlement and supported a diverse community of
herbivores and their predators. The long term
effect of glaciations, climate and the growth/decay
cycle of plants and animals made prairie soils the
most fertile and suitable for farming.Thus, for the
last one hundred and fifty years, the development
of large scale agriculture led to an extirpation of
prairie habitats. However, an increasing interest to
re s t o re and reconstruct prairies is emerging
rapidly in the Midwest region of U.S.,not only in an
e f fo r t  to conserve biodiversity in rural
communities, but also as a form of sustainable
landscape for the design of urban environments.
This work presents the env i ronmental and
economic benefits of employing native prairie
perennials in an effort to beautify the landscape,
while restoring valuable ecological services that
enhance the sustainability of human dwellings.
Selected arrangements of grass and forb species
will be presented to inspire horticulturists and
landscape architects to support enthusiastically,
the feasibility of this type of design for landscapes
in this unique bioregion of the USA.

Hydr oponic system f or gr owing
ground co ver plants on v ertical
surface

Salas, M.C.(1)*, Montero, J.L.(2)

(1) D e p a rtamento de Producci—n Vegetal -
Universidad de Almer’a, Ca–ada de San Urbano
s/n, 04120,Almer’a, Spain.
(2) Espacios y Paisajes SL, Plaza Durcal 9 Ð 4¼ 1,
04007,Almer’a, Spain.
*corresponding author: csalas@ual.es

Abstract
T h e re are not many ways of increasing the
vegetation surface in urban environment since it is
very difficult to find out available surfaces. It could
be with the well known Vertical Gardens or Green
Roof. This kind of garden have been revealed like
excessively expensive and not very easy to built
and keep in good conditions.
L i ke other forms of vegetat ion surfaces, t h e
ground cover plants have advantages as removing
carbon dioxide and volatile organic chemicals from
the air, keeping the environment cooler in the
summer or warmer during the winter, etc.
Ground covers also can cover the wall as a carpet
of vegetation, enhance the beauty of buildings and
b reak up the monotony of urban landscap e.
Ground cover plants provide a variety of textures
and colours.The list of species that can be used for
ground cover has over 250 species.
In comparison to another plants traditionally used
in Vertical Garden, most of cover species has a small
radical volume and its management is minimum.
Another advantage is that a ground cover should
spread by itself,since they are species that produce
rhizomes or stolons and they will develop rapidly
into a dense cover.
In the present article we try to expose the
possibility to execute easily modular sets with a
m i n i mum cost  and a ve ry br ief per iod of
execution, with an easy management.
The aim of this paper is introducing a simply and
cheap structure based in hydroponic system with
l ow density substrate and cover plants as a
solution for urban areas that make difficult the use
of plants in landscape designs.
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Native ornamental species f or
landsca ping and x erogardening in
semi-arid en vironments

J. Ochoa(1)*, M. Mu–oz(1), M.J.Vicente(1),
J.J. Mart’nez-S‡nchez (1,2), J.A. Franco(1,2)

(1) D p t o. de Producci—n Ve g e t a l . U n i ve r s i d a d
PolitŽcnica de Cartagena. 30203 Cartagena, Spain.
(2) Unidad Asociada al CSIC de ÇHort i c u l t u r a
Sostenible en Zonas ç r idasÈ (UPCT- C E BA S ) .
Spain.
* corresponding author: jesus.ochoa@upct.es

Abstract
Vegetation is the most important component of
any landscape project. Sustainability, biodiversity
and low maintenance are the main issues
u n d e r lying the current trends in landscap e
designing. In addition, native species are of great
interest because of their ability to adapt to abiotic
stresses (heat, drought and salinity).The Regi—n of
Murcia (SE Spain) is a territory of a great floristic
d i ve r s i t y, most of them with ornamental and
ecological features of great interest for landscaping
and xerogardening.The purpose of this project is
to develop a guide of use of native species with
ornamental value for landscaping and
xerogardening in semi-arid regions via web. The
web contains information about ecology, nursery
production methods and xerojargardening and
landscape uses of a wide range of Mediterranean
native species, including trees, palms, shrubs and
herbaceous perennials.The data is available to the
general public and to the professional sector and is
expected to be increased in line with the
professional sector needs.The home page explains
the site map, the involved partners the species
forms, links to related websites and scientific
re fe rences that  support  all the info r m a t i o n
contained in the web. The web will be updated
with a powerfull search engine that provides real-
t ime data and advice in select ing the most
appropriate to each type of project and landscape
design.

Identification of Alternativ e
Ornamental Plants in Response to
Invasiv e Species f or Landsca pe
Industr y Sectors of Ha waii.

Ricordi,A.H.*, Kaufman,A.J., Criley, R.A.

Department of Tropical Plants and Soil Sciences,
College of Tropical A g r i c u l t u re and Human
Resources, University of Hawaii
*corresponding author: albertoh@hawaii.edu

Abstract
In the State of Hawaii, landscape industry sectors
across the state grow, specify and use ornamental
plants to improve the urban env i ro n m e n t .
Unfortunately, some landscape plants escape their
urban environments and become invasive. The
management of inv a s i ve species in HawaiÕi is
estimated at $150 million annually.To help combat
this, organizations are working with private and
public stakeholders to reduce env i ro n m e n t a l
impacts from these invasive ornamental plants.
Assisting in this effort, this study is identifying the
most frequently used invasive ornamental plants
and selecting non-invasive alternatives. Through
literature review and industry surveys, 5 trees and
5 shrubs were identified from a list of 60 highly
invasive ornamental plants to be selected for
possible replacement. After a match of landscape
form and function, 3 alternative non-invasive trees
and shrubs (1 native, and 2 exotic) for each
i nv a s i ve trees and shrubs we re selected fo r
invasiveness test. These selected plants where
analyzed through the Hawaii-Pacific Weed Risk
Assessment (WRA) to determine there invasive
potential in Hawaii. Plants that rated as non-
invasive were then split up into two groups: 1)
plants for field testing and 2) plants for greenhouse
propagation and planting. Data from this project
has identified underused ornamental plants for use
by HawaiiÕs landscape industry which is not an
invasive threat to HawaiiÕs natural environment.
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Department of City and Regional Planning,
Kayseri,Turkey.

Abstract
K ay s e r i , which is a developing industr y and
economy city, has a deep rooted history.According
to historian Stephanus, Kaisareia (Kayseri) is the
capital of Cappadocia. The first settlement in the
plateau in which the city is currently situated dates
back to the XI century BC.
The city has settled on the north foots of the
volcanic Erciyes Mountain which is the highest
mountain of Middle Anatolia.Vineyard and orchard
areas surround the city especially from its south.
Most of these areas are in the domain of the
greater city municipality. Other vineyards are in a
close spatial and functional relation with the city
and they tend to be merge with the city spatially
and administratively.
Vineyards, their existence has known from XV.
century, have been householder for Christian and
Moslem communities until XX. century. In the
sett lement pattern, t h e re are natural, u r b a n ,
archeological and mixed protected areas.Vineyards
and orchards in which a rich cultural pattern,
together with viticulture, fruit growing and making
wine have been impotant activities for economic
intentions.Varied types of fruits have been kept as
fresh or dried and molasses and fruit juice have
been produced.
These areas are not suitable for agricultural an
urban uses from the viewpoints of slope, soil
structure and geomorphological structure. And
now, a lot of house in these areas have been
abandoned and neglected. Some of the historical
buildings have destroyed and instead of them,
summer cottages which cause a style caos have
built.Vineyards - orchards and traditional vineyard
life have disappeared in the course of time and
lands have become smaller by dividing. And they
are face to face with multi storeyed and dense
urban development.

In these study, the past and present situations of
vineyards and orchards will be compared, the
solution proposals will be improved for make
viticulture and horticulture activities alive and
revitalizing.
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A B S T R A C T S
Potential eff ects of global chang e
to urban v egetation: vulnerability
and adaptations

SavŽ, R.

I RTA - To rre Marimon. E- 08140 Caldes de
Montbui (Barcelona). Spain.
* corresponding author: robert.save@irta.cat

Abstract
An urban area is a space with high population
density which develops new, major and complex
structures in comparison to the areas surrounding
i t . Urban areas may be cities, t owns or
conurbations.
In order to develop these structures and to
maintain population and its activity, metabolism of
urban areas need a lot of external sources of
energy and nutrients (water, food, materials ...) and
produce heat waste, garbage, sewage and pollution,
which are some major problems for urban areas,
and the close and far areas of it.
This metabolism develops specific microclimates,
which are attributable to the large clustering of
heat absorbent surfaces that heat up in sunlight, the
important modifications in hydrological cycle due
to drastic soil reduction and that channel rainwater
into underground ducts.
This metabolism promotes major environmental
changes in the urban areas. From XIX century,
hygienist movement developed a new way of life of
the citizens by means of gardens and landscape
design. This process has been increased in the last
decades in together with the development of social
economy and social sensibility.As a result urbanism
and landscaping have acquired a very important role
in the quality of life of the people.
These environmental changes modify natural flora
and potential plants used in gardening.
The main env i ronmental factors that  affe c t
vegetation in urban areas are water stress (drought
at soil and air level); flooding; salinity; radiation and
light levels; wind; pollutants; competitiveness due to
sources scarcity and invasive species, which are
defined as global change.
E c o p hysiological studies can provide object ive
information that ready to be used as a tool to
improve the vegetation management in urban areas
from design to the garden, and consequently avoid
the potential vulnerabilities associated to global
change.
This presentation will be mainly focused on
BarcelonaÕs vegetation.

Information about eight tr ee
species tolerance of urban pa ved
sites Ð a review fr om the
perspectiv e of tr ee planners in
Scandina via

Sjšman, H.*, Busse Nielsen,A.

Swedish University of Agricultural Sciences,Faculty
of Landscape Planning, H o rt i c u l t u re and
Agricultural Science, Department of Landscape
Management, Design and Construction
* corresponding author:Henrik.Sjoman@lpal.slu.se

Abstract
Urban paved sites are complex stress environments
and when selecting trees for paved sites, urban tree
planners must prioritise stress tolerance above
aesthetic appeal and functional aspects.The fact that
unhealthy or dying trees are unattractive and unable
to fulfil their intended functions makes this priority
ranking unavoidable. However, this requires detailed
information about the tolerance of tree species to
environmental stresses, so as to support urban tree
planners in selecting a wide range of trees for urban
paved sites. Therefore a review of dendrology
literature, literature directed at plant use in cities,
and scientific papers have been carried out with the
aim of: characterise species specific information
available for tree planners in Scandinavia about the
tolerance of trees to environmental stresses in
urban paved sites; analyse any differences in the
available information between much used species,
species used to some extent and species with very
limited use; assess the information in books and
papers in relation to the needs of tree planners
when selecting trees for urban paved sites. For the
review, eight tree species were selected along a
gradient  re p resenting their  intensity of use in
N o rthern Euro p e. The rev i ew shows that
information is piecemeal and the majority is either
too general (dendrology literature) general or too
focused or contradictory (scientific literature) to
meet the requirements of urban tree planners,
while books directed at plan use in cities do not
integrate enough the local perspective by explicitly
referring to the location of the plantings from which
the experiences are gained. Moreover, contextual
information local to the Scandinavian region is
mainly provided for the already much used species.
These findings led to suggestions on how urban
fo re s t ry and arbor iculture re s e a rch and
dissemination efforts can encourage tree planners
to use a greater variety of tree species in urban
paved sites.
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Abstract
Turfgrass drought performance is often evaluated
through qualitative parameters using a numerical
scale of 1 to 9. Irrigation of turfgrass is often
initiated at the first sign of leaf necrosis or wilt.
The inability for consumers to delineate
incremental drought stress relating to plant health
can result in the misuse of water resources during
d roughty conditions. Q u a l i t a t i ve plant
m e a s u rements may not pre c i s e ly inve n t o ry
drought stress characteristics such as turfgrass
quality and leaf firing so as to apply across regions
or climatic zones. Digital image analysis has been
shown to effectively quantify turfgrass color and
p e rcent cover while re m oving evaluator bias;
however digital imaging has not been evaluated as
a drought stress indicator. A two-year drought
simulation field study captured weekly images of
b e r mudagrass (Cynodon dactylon [L.] Pe r s . ) ,
z oysiagrass (Z oy s i a s p p. [ W i l l d . ] , and St .
August inegrass (Stenotaphrum secundatum
[Walter] Kuntze) at different stages of dry down
during 60 days without water. Correlations are
discussed between percent green cover and
relative drought canopy expression for all three
species. A relationship for comparing drought
studies in diffe rent regions has now been
established to inventory three turfgrass species
response to drought severity and different site
specific environmental variables.

Sub-ir rigation of P etunia: benefits
in dr y summers

Blanusa,T.*(1,2), Kostoulas, G.(2), Ross, C. (2)

(1) Horticultural Sciences Department, The Royal
Horticultural Society,Wisley GU23 6QB, UK
(2) School of Biological Sciences, U n i versity of
Reading,Whiteknights, Reading RG6 6AS, UK
* corresponding author: tijanablanusa@rhs.org.uk

Abstract
With the increasing frequency and magnitude of warmer
days during the summer in the UK, bedding plants which
are a traditional part of the urban green landscape are
perceived as unsustainable and water-demanding. During
the summers when the bans on irrigation of vegetation
in the public spaces were in place (2003, 2006) there
was a significant decrease of bedding plants planted in
the south of England, having a negative financial impact
on the nursery industry. Furthermore, retaining these
Ôwater-lovingÕ traditional bedding plants as a feature in
public and private spaces may be conditional on them
being managed in such a way as to minimise their water
use.
Using Petunia x hybrida ÔHurrah WhiteÕ as a model
species we aimed to discover which irrigation approach
was the most efficient for maintaining plantsÕ ornamental
quality (flower numbers, size and longevity, shoot and
root growth) under water deficit and periods of
complete water withdrawal.Our previous work showed
that irrigating containers with 50% of the full container
c apacity does not significantly reduce ornamental
quality. Plants were grown in wooden Ôroot-boxesÕ (0.4
m (h) x 0.15 m (w) x 0.1 m (d)) where the front of the
box comprised the clear Perspex which enabled us to
monitor root growth closely.The irrigation treatments
were:
1. watering with the amount which constitutes 50% of
container capacity by conventional surface drip-
irrigation (T1)
2. 50% as sub-irrigation at 10cm depth (T2)
3.ÔsplitÕ irrigation: 25% as surface drip- and 25% as sub-
irrigation at 15cm depth (T3)
4. 25% as conventional drip-irrigation (T4).
Plants in T2 and T3 had better ornamental quality
throughout the experiment; furthermore, in T2 quality
was least affected when water was withdrawn. There
were no significant differences between T1 and T4.The
root growth was smaller at deeper soil surface levels for
T1 which indicates that irrigation methods like T2 and
T3 and stronger water deficits encourage deeper root
growth. It is suggested that sub-irrigation at 10cm depth
with water amounts of 50% container capacity would
result in the most root growth with the maximum
flowering for Petunia.
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Abstract
Aerosol marine strongly affects the growth and
d evelopment of urban, g a rden and landscap e
plants. The few studies available are focused on
sodium chloride effect on plant growth, usually
applied in the irrigation water or substrate media.
No information are available on ecophysiology
responses of plants to marine aerosol. Therefore,
the aim of this work was to evaluate the
physiological responses of different plant species
to sea water nebulisation treatments. Plant species
were selected among those that are commonly
used along seaside and among those that might be
potentially used for this purpose. Plants were
bought in local nursery and species used were
Acacia cultriformis, Callistemon citrinus, Carissa edulis
microphylla, Gaura lindheimeri, Jasminum sambac,
We s t ringia fruticosa. Plants we re placed in
randomised block in greenhouse and treated once
everyday for 5-10 seconds with sea water or
irrigation water (control) using a nebulisation
system.
The effect of marine aerosol was studied by
monitoring leaf chlorophyll a fluorescence, SPAD
measurements, leaf osmotic potential, leaf area
damage by image analysis tools and leaf gas
exchanges.
Results were different among species.The effect of
t reatment was re p resented by leaf necro s i s ,
reduct ion of chloro p hyll a fluorescence and
photosynthesis. The most resistant species was
Callistemon citrinus.

Root ada ptations of Mediter ranean
species to h ypoxia and ano xia

King, C.M.*(1), Ross, C.(1), Robinson, S.(2)

(1) Centre for Horticulture and Landscape, School
of Biological Sciences,
(2) Dept Soil Science, School Human and
Environmental Sciences, University of Reading,
Whiteknights, Reading.
* corresponding author: c.m.king@reading.ac.uk

Abstract
Mediterranean species are popular ornamentals in
the UK and well suited to the predicted climate
change scenarios of hotter drier summers. This
work investigates how these species respond to
the wetter winters also predicted. More intense
and unpredictable rainfall br inging spr ing and
summer flooding are also possible future
problems, especially in urban environments where
soil sealing may restrict drainage.
Initial work on flooding of four Mediterranean
species (Lavandula angustifolia ÕMunsteadÕ, Salvia
officinalis, Stachys byzantina and Cistus x hybridus
(syn. C. x corbariensis) in a pot experiment, showed
that the effects of waterlogging were only severe
when the temperature was high and flooding
prolonged. All plants survived the flooding in
winter, but during the summer a 17-day flood
resulted in the death about one third of the Salvia
officinalis and Cistus corbariensis.
To examine the response of roots to oxygen
deprivation over a range of conditions from total
absence of oxygen (anoxia), low oxygen (hypoxia)
and full aeration, rooted cuttings of Salvia officinalis
were grown in a hydroponic-based system and
mixtures of oxygen and nitrogen gases bubbled
through the media. Anoxia was found to reduce
root length dramatically. When the plants were
subjected to a period of hypoxia they responded
by increasing the production of laterals close to
the surface and increasing nodal root production
thus enabling them to acclimate to subsequent
anoxia. This greatly increased their chances of
survival.
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Effects of ir rigation tr eatments on
physiolo gical parameters of Photinia
x fraseri ÒRed Robin and in Viburn um
lucidum g rown under dro u g h t
conditions.
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Abstract
Understanding of physiological responses to
drought stress in ornamental plants can be very
useful to optimize their use in urban architecture,
expecially in regions characterized by long dry
periods such as Mediterranean countries. Photinia
x fraseriÒRed RobinÓ and Viburnum lucidum are two
examples of  broadleaf  hedge shrubs; the first is
w i d e s p read all over Italy, while V. l u c i d u m i s
relatively unknown and scarcely used for urban
landscaping, except in dry regions as Sicily.The aim
of the research is to evaluate the effects of
different irrigation treatments on some biometric
and physiological parameters in these two species
in order to assess their adaptability to drought
stress and to optimize their use for urban hedges.
The experiment was conducted in a greenhouse;
the plants were grown in pot filled with peat and
pumice (1:1) in order to control the moisture
content in the rooting zone all over the growing
period. The irrigation was regulated by means of
soil moisture FDR sensor ; it  was act ivated
whenever moisture content reached value of 73%,
66% or 80% (control) of container capacity. In a
different treatment the moisture content was
maintained constantly at 73%. Net phothosyntesis,
stomatal conductance, water use efficiency, chl a
fluorescence and some biometric parameters (leaf
area, root growth, biomass accumulation) were
monitored periodically during the experiment. A
parallel experiment was conducted by growing the

two species in open field with different irrigation
frequency with the goal to obtain a first evaluation
of their behavior under conditions similar to those
typical of urban landscape. Photinia ÒRed RobinÓ
showed a greater adaptability to water stress,
expecially where water supply was reduced in
terms of irrigation frequency. On the contrary, V.
lucidum showed less adaptability and significant
differences between treatments and control.
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landsca pes in the 21st centur y: a
Las Vegas perspectiv e.
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Abstract
Water conservation in the urban landscape can and
should occur in every region of the United States.
However, in communities located in arid regions of
the southwestern United States, a higher
percentage of the water is used outdoors. In Las
Vegas, the residential sector uses approximately
60% of all the water, with approximately 70% of
that water used for the irrigation of residential
landscapes. Many communities including Las Vegas
continue to grow at a rapid pace while facing an
uncertain future with regards to water resource
availability.Water managers must plan for a future
where more people exist, less water is available and
some of the water available for use is of poorer
quality. In light of this, are cities located in arid and
semi arid regions sustainable? In particular, are
urban landscapes sustainable with re g a rds to
water? Gleick et al (1995) defined sustainable
water use as Òthe use of water that supports the
ability of human society to endure and flourish into
the indefinite future without  undermining the
integrity of the hydrological cycle or the ecological
systems that depend on itÓ. Based on this
definition, many communities in the southwest may
find it difficult to maintain water sustainability in
the 21st century. Baker et al. (2004) suggested that
a Òsevere drought might be the tipping point that
will test the resilience of desert citiesÓ. In the
purest sense, landscapes are sustainable only if they
do not require any additional resources, that they
achieve a certain level of self sufficiency. Although
this goal can be attained in wetter regions;arid and
semi arid regions can only hope to move toward a
g reater  level of water use sustainability. It  is
t h e re fo re ap p ropr iate and cr itical that  cities
implement conservation programs that emphasize
significant  water use reduction on urban
landscapes.

Irrigation Water Conser vation f or
Urban La wn Areas

L e i n a u e r, B . *( 1 ), S evo s t i a n ov a , E .( 2 ), S e re n a , M .( 1 ),
Schiavon, M.(1), Macolino, S.(3)

(1) Department of Extension Plant Sciences,
(2) D e p a rtment of Plant and Env i ro n m e n t a l
Sciences, New Mexico State University, MSC 3AE,
Las Cruces, NM, 88003, USA;
(3) Department of Environmental Agronomy and
C rop Pro d u c t i o n , U n i versity of Padov a , v i a l e
d e l l Õ U n i versit ˆ  16, AGRIPOLIS 35020 Legnaro
Padova, Italy;
* corresponding author: leinauer@nmsu.edu

Abstract
High temperature s , limited pre c i p i t a t i o n , a n d
uneven annual rainfall distribution in many parts of
the world limit the sustainability of adequate
turfgrass growth and quality unless frequent and
abundant irrigation is applied. In addition, lawn
irrigation in residential and industrial areas in
particular has been identified as a major source of
high potable water use dur ing the summer
months, as irrigation water is applied in excess of
a ev ap o t r a n s p i r a t i ve demand. C o n s e q u e n t ly,
strategies aimed at conserving potable water use
for turf irrigation are encouraged. T h e re are
several options to reduce or eliminate the amount
of potable water used for turf. First,potable water
used for irrigation could be eliminated completely
and replaced by recycled or low quality ground
water that does not meet standards for human
consumption. Second, low water use grasses that
a re adapted to the local climatic conditions
present could be used. Third, adopting the most
efficient  available method of irrigation wo u l d
reduce water losses significantly, and fourth, a
combination of all three measures could be used.
The paper will discuss in detail the impact of all
aforementioned strategies on turfgrass irrigation
water use in an urban landscape.
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Abstract
Urban populat ion grow t h , i m p roved living
s t a n d a rd s , limited development of new water
supplies, and dwindling current water supplies are
causing the demand for treated municipal water to
exceed the supply. Although water used to irrigate
the residential urban landscape will vary according
to factors such as landscape type, management
practices, and region, landscape irrigation can vary
from 40 to 70% of household use of water. So, the
efficient use of irrigation water in urban landscapes
must be the primary focus of water conservation.
In addition, plants in a typical residential landscape
often are given more water than is required to
maintain ecosystem services such as carbon

regulation, climate control, and preservation of
aesthet ic ap p e a r a n c e. This implies that
i m p rovements in the efficiency of landscap e
i rr igat ion will yield significant  water- s av i n g s .
Wo r l d w i d e, urban areas face diffe rent water
supply and demand issues and a range of factors
will affect how water is used in the urban
landscape. Our presentation summarizes how
i rrigat ion and water application technologies,
landscape design and management strategies, the
relationship between people, plants, and the urban
landscape, the reuse of water resources, economic
and non-economic incent ive s , and policy and
o rdinances impact the efficient  irr igation and
water use in urban landscapes. We recommend
that communit ies adopt water ap p l i c a t i o n
technologies and specify the level of uniformity
and management needed for their  ir r i g a t i o n
systems to maximize irrigation efficiency. Urban
water managers must use water budgets to
schedule irrigations. A tiered-rate water pricing
s t r u c t u re that  is based on a water budget
d e c reases water consumpt ion without
compromising the quality of the landscape. So,
municipalities that  are committed to efficient
water use in the urban landscape might want to
consider a water budget-based, tiered-rate pricing
structure. Reuse water and filtered nursery runoff
can be used to irrigate the urban landscape.
Effective landscape ordinances can cause significant
water savings in urban landscapes.

URBAN  HORTICULTURE

97



A B S T R A C T S
E c o - f r i e n d l y methods of winter
maintenance in Krak ow gr een areas 
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Abstract
E u ropean Commission re p o rt  est imates that
Krakow, one of the oldest and historical Polish city,
belongs to large European cities with poor air
quality. It is known that urban vegetation improves
inhabitants quality of life because of active contact
with nature by gardening and increasing peoples
c o m fo r t . Trees play a crucial role in urban
environment. They fulfill esthetic, socio-cultural,
e c o l o g i c a l , h e a l t h - p romoting and economic
functions. Urban development and related human
activity bring many risks to green areas within
urban space. Plants are exposed to stre s s
connected with water, soil and air pollution. Living
s p a c e, harmful light  and thermal conditions,
drought, high density and changeable soil pH with
e x c e s s i ve salinity are further disadvantages.
European and Northern American cities have to
cope with a serious danger of tree die-out. It is
caused mainly by the use of de-icing chemicals in
winter, particularly sodium chloride applied due to
the cost-effectiveness and availability.
The paper describes traditional de-icing chemicals
used in urban areas and newly developed sodium
chloride substitutes. M o re ove r, p ro p hy l a c t i c
methods aimed to prevent negative impact of de-
icing campaigns, rules of planning and design of
urban landscap e, and reasonable management
measures and pro-ecological modern technologies
reducing and reversing consequences of
inappropriate actions are presented.

Downscaling of ecoph ysiolo gical
inf ormation fr om natural
comm unities to urban tr ees.

Rossi, F.*, Nardino, M., Georgiadis,T., Baraldi, R.

Istituto di Biometeorologia. Consiglio Nazionale
delle Ricerche. Bologna. Italy
CNR IBIMET
Via P.Gobetti 101 40129 Bologna
* corresponding author: f.rossi@ibimet.cnr.it

Abstract
Knowledge about ecophysiological attitudes at
tree level is basic for a correct knowledge of the
p e r formance of each species in diffe re n t
environments, and for the comprehension of the
mitigation and compensation aspects that urban
vegetation may exert. Data on photosynthesis and
stomata conductance may be obtained fro m
m e a s u rements at  single leaf leve l , but  their
upscaling to plant  level is very complex,due to the
needs of considering light extinction patterns
within complex canopies, and all the other
regulatory physiological and physical factors. This
paper starts from the opposite direction: scaling
d own information about single tre e s
photosynthesis and stomatal conductance from
data collected at stand level.
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Abstract
With the aim of conserving urban biodiversity, the
municipality of Curitiba, Brazil, preserves 313 ha of
woodland in parks and urban wo o d s , w h i c h
comprise the 22 municipal conservation units
(CUs). These areas represent 5% of the area of
urban fo re s t . One of the greatest pro b l e m s
worldwide in the loss of biodiversity in
conservation areas is their infestation by invasive
exotic trees (IETs).The objective of this study was
to inventory the IETs, with a diameter at breast
height (DBH) more than 10 cm, present in the 22
CUs of Curitiba to assist with future actions aimed
at controlling them by municipal public authority.
This inventory is based on a list of IETs prepared
by the Env i ronmental Inst itute of Parana
( O rdinance no. 0 9 5 , M ay 22, 2 0 0 7 ) . R e s u l t s
obtained demonstrated that the most common
species were broad-leaf privet - Ligustrum lucidum
( 3 9 . 7 5 % ) , sweet pit tosporum - P i t t o s p o r u m
undulatum (21.61%), pine - Pinus spp (10.34%),
eucalyptus - Eucalyptus spp (9.37%), japanese raisin
tree - Hovenia dulcis (8.66%), and black mulberry -
Morus nigra (7.59%). The forests Jo‹o Paulo II,
Gutierrez and Parque da Barreirinha were the
locations that showed the greatest density of IETs
(number IETs/ha  of  woodland of the UC). A
greater regeneration was observed for IETs (more
than 100 individuals of the same species with a
DBH less than 10 cm) in the parks Atuba, S‹o
Louren•o and Tingui and the forests Alem‹o ,
Gutierrez, Jo‹o Paulo II, Portugal, Reinhard Maack
and Irm‹ Clementina.

Individual valuation of str eet tr ees.
Young Linden tr ees on Viale Cavour,
Ferrara.

Raimbault, P.(1), Morelli, G. *(2), Gasperini, S.(3)
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Abstract
Street trees participate to the identity of a place
and to its consistency.The traditional tree training
consists in pruning in order to maintain a regular
form of the trees. It doesnÕt take into account 1)
the specific growing habit of the tree, 2) the
unavoidable strong heterogeneity of the trees
alignment due to severe and heterogeneous urban
conditions. This leads to unstructured and often
damaged trees and to a more heterogeneous
alignment.
Individual diagnosis and treatment adapted to each
tree.
In an urban tree population, the concept of Òmean
treeÓ has no signification.Diagnosis and treatment
must be adapted to each individual tree. We
proceeded in 5 steps.
1.- We have first established a standard to describe
the morpho-physiological development of any tree
species from birth to death. It is composed of 10
stages which can be summarized in 4 phases: 1)
apical dominance of the trunk triggers height
growth of the young tree, 2) transfer of apical
dominance to the main and secondly to secondary
branches leads to the establishment of the
d e f i n i t i ve canopy in the young adult t re e, 3 )
permanent epitone renewal (reiterative process)
of branches which allows the mature adult tree to
e n d u re injuring and senescing pro c e s s e s , 4 )
progressive regression of the reiterative process in
the senescent tree which leads to the reduction of
its root system and canopy.
2.- The standard has been adapted to each species.
3.- Each tree is compared to the specific standard
to determine the development stage and
eventually a pathological state.
4.- The trees are split in classes or types .

URBAN  HORTICULTURE

99



A B S T R A C T S
5.- Each type of tree is associated to a treatement
(e.g. pruning)
Application to the 147 Linden trees of Viale
Cavour.
The trees planted in 1985 on Viale Cavour in
Ferrara were evaluated and pruned in 2000.They
were evaluated again in 2003 and 2008.We could
confirm the predicted evolutions of the different
classes of trees, especially reactions to the adapted
pruning techniques; but the strong differences
b e t ween vigo u rous and weak trees incre a s e d
faster than predicted.

The use of Heliconia x nick eriensis in
landsca pe design

Pinheiro, P.G.L.(1), Loges,V.*(1), Guimar‹es, W.N.R. (1),
Leite, K.M.P. (1), Gomes, R.J.(1)
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(2) Fazenda Bem-Te-Vi,Aldeia (PE) Brazil.
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vloges@yahoo.com; v.loges@depa.ufrpe.br

Abstract
Heliconias plants and inflorescences are of great
beauty due to its colors and forms. In Brazil the
designer Roberto Burle Marx started the tradition
of using heliconia for landscaping. Nowadays, this
genus are used in private or public gardens and as
cut flower. Most of the species are vigorous plants,
easy manteinence and present long flowe r i n g
period.The objective of this study was to evaluate
Heliconia x nickeriensis Maas & de Rooij ornamental
characteristics and management for landscape use.
The study was carried out at Heliconia Collection
from the Federal Rural University of Pernambuco
state (UFRPE), Brazil, from January 2007 to July
2008. Heliconia x nickeriensis is identified as short
height plant. The dark green leaves contrast with
the yellow-orange inflorescence that are easely
visualized above its foliage allowing plenty
ap re t i a t i o n . This heliconia present quick
development, with a dispersed type of clump
architecture and open growth habit. The clump
area reached 5,14 m2 at 18 months after planting
(MAP). It demonstrade the necessity of large space
or the use of borders. The emission of shoots in
the internal part of the clump, permited the
complete coverage of the soil. The flowe r i n g
period started nine MAP, reaching an emission of
15 inflorescence per clumb 18 MAP. T h e
inflorescence in the clump kept the quality for
more than 25 days after the emittion. These
genotype represent a good option to be used
isolated for covering large open areas or grouped
with other ornamental plants to gre a t
compositions with diferents colors, forms and
textures.
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Abstract
Three soil rehabilitation protocols were evaluated
to determine their  effects on soil phy s i c a l
p ro p e rties and t ree establishment , ro o t
development and other growth parameters for five
deciduous urban tree species. Rehabilitation plots
were scraped and graded according to common
construction protocols. Subsoil compaction to an
average bulk density of 2.0 g/cm3 was achieved
fo l l owing topsoil re m oval with a vibrat ing
c o m p a c t o r. The rehabilitation protocols under
evaluation consist of several combinations of soil
amendments and/or mechanical loosening
techniques: Undisturbed (no topsoil removal, no
compaction, and no amendments), Minimum Effort
(topsoil amendment only ) , Enhanced To p s o i l
(topsoil amendment, rotot illing) and Pro f i l e
Rebuilding (compost amendment, subsoiling with
e x c avator to a depth of two fe e t , t o p s o i l
a m e n d m e n t , ro t o t i l l i n g ) . The t reatments are
arranged in randomized complete block with six
re p l i c a t i o n s . The effect  of the re h a b i l i t a t i o n
treatments on soil physical properties is evaluated
with bulk density. Bulk densities of 1.65 g/cm3, 1.92
g/cm3, 1.84 g/cm3 and 1.35 g/cm3 were measured
for the treatments, respectively.The effects on tree
growth and development is evaluated in terms of
tree root length and distribution in the soil profile
measured with a minirhizotron, shoot length, trunk
diameter, leaf photosynthesis, chlorophyll content,
fluorescence and water potential. First year average
cross-sectional area increase by species ranged
from 48-130% (Undisturbed), 26-125% (Minimal
Effort), 42-127% (Enhanced Topsoil) and 71-195%
(Profile Rebuilding).

S t reet  tree root development in
topsoil amended with gr eat level of
compost

Vidal-Beaudet, L.*, Olivier, R.

UnitŽ de Recherche EPHor, AG RO CA M P U S
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* corresponding author:
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Abstract
High supply of organic matter can considerably
improve urban soil physical properties and tree
root growth. In return, tree root development can
induce changes of bulk soil physical properties. Up
to now, such tree root interactions have been
hardly studied in the literature.
In October 2004, forty two big box containers
(600L) were filled with two layers of substrate.The
underlying layer (25-40 cm depth) was constituted
of sandy loam. The topsoil layer (0-25 cm) was
enriched with organic matter 40% (v/v). Three
organic products were tested: green waste compost
(GW), sewage sludge and woodchips compost (SS)
and, sphagnum peat (SP).The control container was
composed of two layers of sandy loam. Ostrya
carpinifolia Scop were planted into twenty one
c o n t a i n e r s . Two years after  plant ing, d ry bulk
density, surface permeability and root development
(total root dry mass, root impact number and
distribution) were measured in containers with and
without tree.
Organic mat ter had significant effects on the
physical properties compared to control with a
decrease of the soil bulk density and an increase of
the surface permeability (GW>SS>SP>control). At
the same time, organic matter improved the total
root dry mass and the thin root number (diameter
<1mm) (GW>SS>SP=control).The underlying layer
was unsuitable for root growth with small root
numbers. Conversely, the tree root development
had almost no incidence on the bulk soil physical
properties: for each organic product, comparing
containers with and without tree, statistical analysis
did not show significant differences of bulk density
and surface permeability values.
Globally, great level of compost increased physical
properties and thin root development but after two
years, soil physical property measurements did not
seem to be influenced by ro o t s . F u rt h e r
o b s e rvations five years after plant ing will be
conducted in order to better assess the tree root
impact on soil structuration.
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Abstract
Physical properties of urban soils are often limiting
tree development. Urban soils are compacted,
resulting in reduced water and air infiltration, and
insufficient root growth. For street trees, the
planting hole can be filled with different soil
materials. The most often used is topsoil earth,
which can be mixed in the upper part of the
anthropogenic soil with organic matter, just before
tree plantation. Green waste compost is the main
organic product used. Added volumes vary from
10 to 50% of the earth volume, that is to say about
30 times more than for organic inputs in
agricultural fields. But only a few studies focus on
the influence of such high levels of organic matter
on soil physical properties and tree development.
To investigate this, we built an experimental design
in October 2004. Soils for tree plantation were
reconstituted in 600L boxes with two layers.The
top layer was a sandy loam amended with 20% or
40% of composts or peat. We measured soil
properties during four years. Carbon contents
d e c rease rap i d ly in all mixture s , related to
biological stability of organic matter, but remain
higher in 40% volume mixtures. Compost addition
increases structural stability, porosity and hydraulic
conductivity, especially with 40% volume. Tree
developments in reconstituted soils were more
important for composts than for peat, because of
different nutrient supplies.Soil physicals properties
were nearly not improved in soil reconstituted
with 20%. These results clearly put the emphasis
on the interest of incorporating great level of
organic matter in urban soil.

The Role of Urban Vegetation in
Filtering Fine Airborne P ar ticulates

Whitlow,T.H.*, Beil, R.S.

Urban Hort i c u l t u re Inst itute, D e p a rtment of
Horticulture, Cornell University, Ithaca, New York
USA 14853
* corresponding author: thw2@cornell.edu

Abstract
Fine airborne particulates (PM2.5, particles with a
diameter < 2.5 µm) contribute to cardiopulmonary
disease and their levels are regulated by
governments wo r l d w i d e. Aw a reness of the
ecosystem services provided by vegetation has
spawned interest in using trees as part of the
s t r a t e gy for  reducing PM2.5 concentrat ions,
especially in cities where levels are elevated by
industrial and vehicular emissions. Models like the
Urban Forest Effects model (UFORE) predict that
the urban forest removes < 1% of PM2.5 at the city
wide scale but cannot address the role trees play at
the scale of individual parks and other small
landscapes. It is at this scale where design could
reduce exposure to local emissions, but species
specific performance values have been lacking. We
conducted wind tunnel comparisons of tree species
representing a wide range of leaf morphologies to
quantify diffe rences in deposition velocity and
extinction rates of particulate plumes. Although
there are statistical differences among species with
different leaf types, the filtering effect is small.
Indeed, deposition to the interior surfaces of the
empty tunnel exceeded deposition to the tunnel
containing leafy branches. In all likelihood this is
caused by par ticles being entrained in edd i e s
downstream of leaves, thus having longer average
residence times in the air.These findings lead to the
conclusion that  par ticle size, not surface
c h a r a c t e r i s t i c s , is the major  determinant  of
d e p o s i t i o n . Field measurements in and aro u n d
different canopy types and at varying distances from
roadways show that particle concentration not only
decreases with distance from source but that
hedges reduce particle concentration immediately
down wind.This probably results not from filtration
but from deflection of particle laden air over and
around the canopy.While trees are inefficient filters,
there may be legitimate opportunities for urban
design to protect priority areas. Caution must be
exercised when estimating the magnitude of this
protection, however.
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Urban tr ees and air quality:
Nitr ogen dio xide levels inside and
outside urban tr ee canopies in
Springfield, Massachusetts, USA
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* corresponding author:
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Abstract
Urban and periurban environments are sources of
air pollutants, resulting primarily from combustion
processes. Nitrogen oxide (NO) is emitted from
combust ion of fuels. NO becomes nit ro g e n
dioxide (NO2). NO2 is the signature pollutant
typical of urban environments. NO2 is also the
starting point of the photochemical oxidant cycle,
whose principal product is ozone (O3). O3 can
accumulate and affect human and plant health.
Reduction of NO2 is likely to reduce O3 in urban
environments. Plants, particulary trees, have been
shown to take up NO2 at high concentrations
under controlled experimental conditions. Large
computer models have been used to quantify
uptake and removal of NO2 by trees in cities
indicate that trees are a significant factor in NO2
removal.Verification of the results with actual data
obtained under ambient urban condit ions is
lacking. We have begun to address this need in a
p roject in Spr ingfield, M a s s a c h u s e t t s , U S A . A
heavily traveled interstate highway runs through
the city and is a source of NO2. NO2 is
monitored with passive samplers (Ogawa) outside
and inside the canopies of red maple (Acer
rubrum) and London plane (Platanus x acerifolia)
trees in plots along transects from the highway.
NO2 concentrations are consistently higher inside
canopies of both trees than outside, a trend that
continued throughout the 2008 growing season.
We are continuing to investigate the significance of
these unexpected results.

Direction in seeking f or
tomor rowÕs city tr ees Ð habitat
studies as a selection model

Sjšman, H.*(1), Gunnarsson,A.(1), Pauleit, S.(2)

(1) S wedish University of Agr icultural Sciences,
Faculty of Landscape Planning, Horticulture and
Agricultural Science, Department of Landscape
Management, Design and Construction.
(2) Landscape Planning at the Danish Centre for
Fo re s t , L a n d s c ape and Planning, U n i versity of
Copenhagen
* corresponding author: Henrik.Sjoman@lpal.slu.se

Abstract
Trees can be exposed to severe stresses in the
urban environment, such as the lack of soil volume,
and insufficient supply of water and nutrients.As a
consequence, numerous city trees are found to be
in a bad condition or even dying which reduces
their aesthetic and recreational values as well as
their ecological functions to moderate climates,
capture air pollutants and serve as a habitat for
wildlife.
Two approaches to address the problems are, first,
to improve the growing conditions mainly under
ground and, second, to search for plant-material,
bet ter adapted to the harsh env i ro n m e n t a l
conditions in urban areas. Recent research has
concentrated on improvement of site conditions,
while select ion of suitable tree species has
received less attention.The choice of species used
in urban areas is often quite narrow with an
u n c e rtain adaptation for urban env i ro n m e n t
among many if the species.This narrow catalogue
of urban species can also jeopardize the future for
urban greening depending on the risk for new
serious tree-killing pests. Therefore, identification
and testing of new species is required, better
adapted to the urban environment.
An approach for plant selection is presented to
find and select suitable trees for paved city
environments from habitats where trees have
naturally evolved under conditions which resemble
the urban environment.
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A B S T R A C T S
Urbanization eff ect on floristic and
landsca pe patterns of gr een spaces
in Guangzhou, China

Chen,W.Y.*, Jim, C.Y.

Department of Geography,The University of Hong
Kong, Hui Oi Chow Science Building, Pokfulam
Road, Hong Kong.
* corresponding author: wendycy@hkucc.hku.hk

Abstract
The study asked two research questions: (1) How
would rapid urbanizat ion affect  urban plant
biodiversity? (2) How could the findings be applied
to urban nature conservation?  Managed green
spaces in Guangzhou (south China) in nine
districts were assessed to establish the floristic
i nve n t o ry. The relationship amongst species
richness, diversity and urban development were
analyzed by community ecology indices, cluster
analysis, and statistical tests. The flora of 1033
vascular species was dominated by a small number
of popular, eve r g reen and exot ic species,
accompanied by many rare species and urban
endemics dwelling in small and scattered ruderal
and remnant natural sites. By species richness, tree
was the dominant growth form, followed by herb
and shrub. W i d e s p read adoption of we s t e r n
landscape style has brought exotic lawns and
suppressed indigenous herbs.The urban vegetation
contained two subpopulations: urban pan-tropical
exotics and local-regional natives. Species richness
and diversity, despite stressful site conditions and
habitat  simplification, was only slight ly below
urban-fr inge secondary fo re s t s . Var iat ions of
species diversity between districts we re not
significantly correlated with development history
and green area. Old and young districts offered
disparate conditions for species enrichment to
establish divergent flor istic and grow t h - fo r m
assemblages. Urban species profile and multiplicity
were mainly influenced by pragmatic human needs
and changing landscape fashion rather than nature
enhancement or inheritance. Massive urbanization
in China and other developing countries could
integrate urban nature conservat ion thro u g h
habitat preservation, habitat creation, and a more
naturalist ic ap p roach to landscape design and
management.

Leaves of Quercus ile x as indicators
of airborne trace element
distribution in Lucca (Central
Italy).

Francini,A., Lorenzini, G., Loppi S., Nali, C.*

Department of Tree Science,Entomology and Plant
Pathology ÒGiovanni ScaramuzziÓ, University of
Pisa, via del Borghetto 80, 56124, Pisa, Italy
* corresponding author: cnali@agr.unipi.it

Abstract
Ambient air has always contained particles, ranging
from sub-micrometric aerosols to clearly visible
dust and sand grains. Plants have evolved to
maximise light interception and CO2 assimilation
and, as a consequence, they are also highly efficient
receptors of airborne pollutants.The use of plant
tissues has since long been shown to be an
effective indicator of metal air pollution. Leaves of
the evergreen species Quercus ilex were used as a
passive monitor to describe the distribution of
selected elements in the area around the Walls of
Lucca (Central Italy).
Unwashed healthy mature leaves collected in June
2006 from 16 sampling sites were analysed by ICP-
MS for Al, Ba, Be, Bi, Br, Ca, Cd, Cl,Co, Cr, Cs, Cu,
Fe, K, Li, Mg, Mn, Mo, Na, Ni, Pb, Si, Ti,V and Zn.
Values were normalised by subtracting baseline
concentrations of biologically essential elements
coming from Q. ilex plants collected into Botanical
Garden of Lucca.
Enrichment factors (EF) were calculated taking Al
as crustal reference element. Cd, Cu and Zn
exhibited the highest EF, with values ranging
between 100 and 1000. Varimax rotated factor
analysis allowed to identify three main source
groups of elements, namely crustal components,
sea-salt  spray and anthropogenic sourc e s
(vehicular traffic, industrial activities). The factor
one (crustal components) explained 48.3 of the
total variance. Common high loadings for this
factor were Al,Bi, Br, Co, Cu, Fe, Si,V, and Zn, which
indicate a predominant soil contribution. Results
are discussed with emphasis on the potential role
of vegetation for the re m oval of part i c u l a t e
pollution.
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Ecoph ysiolo gical and histochemical
responses to oz one in tr ee species
can be influenced b y the
provenance?

Nali, C.*, Francini, A., Pellegrini, E., Santarelli, S.,
Lorenzini, G.

Department of Tree Science,Entomology and Plant
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Pisa, via del Borghetto 80, 56124, Pisa, Italy
* corresponding author: cnali@agr.unipi.it

Abstract
It is well known that the responses of trees to air
pollutants vary between and within species under
strong genetic control, but this phenomenon can be
also regulated by plant provenance.
Leaf symptoms attributed to ozone (O3) have been
detected in a growing list of tree species such as
ash, commonly planted in urban area and also
important forest trees in Italy.
Two-years old seedlings of Fraxinus ornus and F.
excelsior, represented both by two provenances
(Piedmont  e Tu s c a ny) we re exposed to O3
fumigation (150 ppb for  8 h d- 1, 35 d) and
compared to controls maintained in filtered air.
After twenty days of fumigation, treated F. excelsior
developed chlorosis and adaxial necrosis on mature
f u l ly expanded leave s . This was t rue for both
p rovenances even if diffe rent photosynthetic
efficiency was observed. Ozone directly influenced
in some cases stomatal aperture, because stomata
a re closed pre m a t u re ly, inducing a slow CO2
movement into the leaf; in other cases, stomatal
c l o s u re resulted as disturbances in the
photosynthetic apparatus.
On the contrary, F. ornus s h owed variations
between the provenances; trees from Tuscany were
generally more tolerant to O3 in terms of injury
than those from North Italy.
Histochemical markers such as autofluorescence,
the presence of cell-wall thickenings, the enlarged
cell vacuole and the typical necrotic lesions of
palisade tissue we re investigated in order  to
understand if symptoms induced by O3, being
independent of the taxonomic position of species,
allow differential diagnosis of O3 injury. Moreover
the final purpose of this work was to analyze
species-specific and prove n a n c e - s p e c i f i c
a n t i ox i d a t i ve capacity and to compare the
antioxidant capacity of symptomatic (O3 visible-
i n j u ry) and asymptomatic (O3-symptom fre e )
leaves.

Ozone, CO2 assimilation and PSII
function in urban tr ees: the case of
Tilia americana .

Pellegrini, E., Francini,A., Lorenzini, G., Nali, C.*

Department of Tree Science,Entomology and Plant
Pathology ÒGiovanni ScaramuzziÓ University of
Pisa, via del Borghetto 80, 56124, Pisa, Italy
* corresponding author: cnali@agr.unipi.it

Abstract
Air pollution is one of the main environmental
problems in urban areas and not only. In particular,
ozone (O3) concentration in urban atmosphere
during the warm season may be, for many hours,
well above 100 ppb. Plant responses to O3 vary
significantly among species: the genus Tilia, for
instance, generally does not show any foliar injury
induced by O3 under natural conditions.
M e a s u rements of leaf gas exchange under
saturating light and chlorophyll a fluorescence
parameters were performed on Tilia americana L.
during 45 consecutive days of O3 exposure (120
ppb, 5 h d-1).Although at the end of the fumigation
the plants did not exhibit any visible fo l i a r
s y m p t o m s , e c o p hysiological parameters we re
altered starting from 15 days after the beginning of
treatment. Ozonated plants compared to controls
showed stomatal closure (-9.2%) and increased
intercellular CO2 concentration (+15.7%), leading
to a significant decrease of photosynthetic activity
(-24.5%). The reduction in CO2 assimilation was
confirmed from the light  curve at  high light
intensities. Fluorescence parameters analysis (at
the end of the treatment) suggested that the light
reactions were virtually altered in treated plants as
demonstrated by a significant reduction (-7.4%) of
the maximum efficiency of PSII (Fv/Fm), that was
preceded by a change in photochemical quenching
(-17.1%) and in quantum yield of non-cyclic
electron flow (-33.5%), indicating an effect on the
PSII reaction centre by O3.
This paper shows that physiological tools, such as
gas exchange and chloro p hyll fluore s c e n c e
a n a lyses play an important  role in the ear ly
detection of environmental stress, even without
symptom development, and could constitute an
i m p rovement for the management in urban
environment.
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Ethylenediur ea (EDU) protects
sensitiv e trees and shrubs fr om
ozone injur y

M a n n i n g , W. J .( 1 ), C o n t r a n , N .( 2 ), Fe rr a r a , A . M .( 3 ),
Tagliaferro, F.(3), Paoletti, E.* (4)

(1) Department of Plant, Soil and Insect Sciences,
University of Massachusetts,Amherst, MA 01003-
9320, USA
(2) Department of Biotechnology and Biology,
University of Milano-Bicocca, Piazza della Scienza
1, Milan, Italy
(3) IPLA, Corso Casale 476, I-10128 Turin, Italy
(4) IPP-CNR, Via Madonna del Piano 10, I-50019
Sesto Fiorentino, Florence, Italy
* corresponding author: e.paoletti@ipp.cnr.it

Abstract
Ozone (O3) is the air pollutant of major concern
for ve g e t a t i o n , because of its elev a t e d
phytotoxicity and widespread distribution. In the
Northern hemisphere, background ozone levels
have increased 2-4.5 times since the pre-industrial
age. Although precursor emission is decreasing,
background levels are still increasing (0.5-2% every
year). Ozone concentrations in the cities are
usually lower than in suburban and rural areas, but
levels in Mediterranean cities may exceed the
criteria for vegetation protection. Ozone may
induce a number of plant responses - including leaf
visible injury, premature leaf senescence, growth
reduction, altered water balance, predisposition to
other urban stressors like water deficit or
pathogen attack - that affect the ornamental value
of urban fo re s t s . A n t i oxidant application may
protect sensitive plants from ozone injury. The
most successful synthetic antioxidant is N-[2- (2-
ox o - 1 - i m i d a z o l i d i ny l ) e t hy l ] - N Õ - p h e ny l u re a
( e t hy l e n e d i u re a , a b b reviated EDU). EDU is
effective in protecting crop and tree species when
regularly applied.EDU is rapidly transported in the
acropetal direction, probably via the xylem stream,
and accumulates in the apoplastic space of the
leaves, but for a limited time. EDU in leaves is not
t r a n s p o rted from them to leaves that have
developed since EDU treatment, hence the need
for application at 1-3 week intervals to provide
continuous protection for newly-formed leaves.
The applicat ion to adult ornamental t re e s ,
however, is technically difficult. Foliar spray and soil

drench would require a prohibitive amount of
EDU to treat large trees. Injection and infusion in
a tree trunk require making an entry hole. We
summarize the most recent results of EDU
application to ornamental trees (Fraxinus excelsior)
and shrubs (Hibiscus syriacus) in Italy. The results
show that EDU can be used for scientific (analysis
of ozone mechanisms and effe c t s ) , d i a g n o s t i c
(determination of ozone involvement in visible
injury occurrence in the field), and practical aims
(protection of ozone-sensitive plants).

INTERNATIONAL  CONFERENCE  ON  LANDSCAPE  AND

108

2ND



LUH 09
New aspects on the impact of
vegetation in urban en vir onment.

Baraldi, R. *, Rapparini F.

Ist ituto di Biometeoro l o g i a , I B I M E T, C o n s i g l i o
Nazionale delle Ricerche.Via P.Gobetti 101, 40129
Bologna, Italy
* corresponding author: r.baraldi@ibimet.cnr.it

Abstract
Benefits of trees in the urban environment include
reduction of pollution and atmospheric carbon,
shading and reduct ion of temperature, b e t t e r
visual impact and an increase in human health and
well-being. Trees can emit gases known as volatile
organic compounds (VOC) that can contribute to
the production of pollutants, especially ozone and
particles.This new aspect, relating to the impact of
vegetation in urban areas, is receiving increasing
a t t e n t i o n . The present study invest igated the
effectiveness of different forest species in carbon
sequestration, and screened and quantified VOC
emission in order to provide useful information
for a correct and innovative management of trees
for the  improvement of air quality and life
condition in urban environment.

Evaluation of salinity tolerance in
Buxus spp.

Caser, M.*, Larcher, F., Scariot,V., Devecchi, M.

Dept. Agronomy, Forestry and Land management,
University of Turin,Via Leonardo da Vinci 44, 10095
GRUGLIASCO (TO), Italy
* corresponding author: matteo.caser@unito.it

Abstract
Urban green area design and management require
deep knowledge on environmental context. Many
abiotic stresses can compromise the vitality and
the aesthetic value of plants, such as salinity.
E s p e c i a l ly in the Mediterranean re g i o n s ,
characterized by hot, dry summers and cool, wet
winters, several urban green areas are on salt-
affected soils, irrigated by saline water, affected by
sea aerosol or contaminated by ant ifre e z e
solutions.
Salts exert their toxic action on plants both
i n d i re c t ly and dire c t ly. I n d i rect  damages are
caused by an increase of the osmotic pressure.
Direct damages are caused by the contact of salts
with foliar or root tissues that induces diffused
or local necroses and alteration of chlorophyll
content.Thus, information about salt tolerance in
ornamentals are needed in order to select
species suitable for urban environment.
This work aimed to investigate the response to
saline stress in two species of Buxus commonly
used in Mediterranean green areas. One-hundred
twenty plants of B. sempervirens and B. microphylla
were grown from January to June 2006 at the
Experimental Centre of the Faculty of Agriculture
of the University of Turin (Italy) and submitted to
two NaCl solutions (0.125 N and 0.25 N),applied
at the beginning of the experiment by immersion
or perfusion. Colour variation, determined by
means of spectrophotometer and visual check,
SPAD values and leaf chlorophyll content were
evaluated each two weeks. Differences between
NaCl supply methods and between species were
observed.Perfusion with NaCl, unlike immersion,
negatively affected plant growth and ornamental
c h a r a c t e r i s t i c s . In part i c u l a r, foliar  damages
appeared in B. sempervirens perfused with both
NaCl concentrat ions after 72 day s , in B.
microphylla after 87 days with perfusion at 0.25 N
NaCl.
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Bioherbicides f or the urban
envir onment
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(1) Dipartimento di Biologia delle Piante Agrarie,
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* corresponding author: Sbenve@agr.unipi.it

Abstract
Weed presence in urban environment is undesired
and implies that  ap p ropr iate weed contro l
measures should be undertaken. Eco-compatible
weed management appears to be of gre a t e r
importance in the urban environment than in the
agro-ecosystem, as the high density of the urban
population would imply a serious risk for human
health if chemical weed control is applied on a
large scale. Indeed, the application of the common
herbicides in an urban context has enormous
impact not only on the quality of the surrounding
ecosystem but above all on the health of citizens
exposed to the prolonged presence of herbicides
in the atmosphere. In this background the efficacy
of essent ial oils extracted from seve r a l
Mediterranean asteracee was tested against two
common weeds: Portulaca oleracea and Digitaria
s a n g u i n a l i s. Asteracee species as essential oils
source were selected as a function of their typical
rusticity in the perspective of their easy cultivation
as crops for a new industrial production of natural
herbicides. Indeed, the aim of the experiments was
to explore the possibility to obtain an economic
source of essential oils.The overlapping of quanti-
qualitative productivity (plant biomass and % of
extracted essential oils) and their efficacy indicate
the good performance of some species such as
A rtemisia verlutorum, A rtemisia annua, O t a n t h u s
maritimus and Xanthium strumarium. Their use as
p re-emergence and/or post-emergence bio-
herbicide was discussed as a function of the
phytotoxic or phytocide effects of the several
essential oils extracted from each plant species.

New guide-lines f or urban
landsca pes plan and mana gement
by organic and ecolo gical methods
(Landemed)

Natale, D.*(1), Pulga A.(2), Bazzocchi C.(3)

(1) Lande ÐGiardini e Paesaggi, Napoli, Italy
(2) Icea Ð Bologna Italy
(3) St.Ass.Agro-Biologico - Cesena (FC), Italy
* corresponding authors: davide.natale@lande.it

Abstract
Landemed is the first Associative Project that has
elaborated and set-up a complex of methods and
criteria for planning and managing urban green
spaces of social interest, referred to urban eco-
systems (public gardens and parks) and to semi-
natural ecosystems (historical gardens, botanical
gardens, thematic gardens and garden centres)
characterised by the typical botanic, naturalistic and
landscaping profiles from the Mediterranean Basin.
In order  to ap p ly this idea, the A s s o c i a t i o n
Landemed has:
1) designed an own logo / label
2) set-up diffe rent giude-lines for the organic
management and planning, and the certification of
urban and semi-natural ecosystems as previously
defined, according to European and international
standards
3) developed and organized a training system
oriented to Institutions and professionalÕs profiles,
in order to qualify different skills to different tasks:
a) P ro fe s s i o n a l Õs Offices Ð Fre e l a n c e s ( L a n d s c ap e
Architects, Agronomic and Naturalistic Engineers)
for  extending and implement ing expet ise in
planning urban green spaces, and for  serv i c e
certification, according to Landemed guidel-ines. b)
Public Administrations and Organizations for urban
g reen spaces management and cer t i f i c a t i o n ,
a c c o rding to Landemed guidel-ines. c) G re e n
Gardeners for extending and implementing expetise
in managing urban green spaces, and for service
certification, according to Landemed guidel-ines.
4) set-up projects and actions, on its own and/or
under assignment from other Organizations, in
order to reach the aims previously reported.
In addition, Landemed will be 
1) organizing confe re n c e s , e x h i b i t i o n s , t r a i n i n g
courses in order to promote the mission and the
programs of the Association Landemed
2) co-operating together with organizations or
individuals that operate and support dive r s e
programs that help to protect the environment,
both in the social and in the cultural fields
3) acting according the Valore Sociale standard.
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Old Sophoras on Piazza
Capitaniato , Padova.
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Abstract
Seven 140 years old Sophoras are the remaining
t rees from an ancient alignment across the
historical Piazza Capitaniato in Padova.
The old Sophoras were topped several times on
main branches, resulting in hollow and thin-walled
scaffold branches and trunk. Main roots were cut
when the pavement was removed and injuries
occur regularly at the collar. Nevertheless the
t rees are still vigo rous and their dimensions
exceed the mechanical capacities of scaffold, trunk
and roots. Substitution of the trees by new ones is
ÒpoliticallyÓ impossible.
What are the biological characteristics of the
Sophora? 
1) On young trees or after topping, long shoots (1-
3 meters) develop at the tip of the last yearÕs long
shoot : the branches grow very fast. 2) After few
years, however, the annual growth decreases (50
cm) and apical inflorescences develop. 3) On the
upper side of the bending branches, new shoots
(reiterations) develop if the number of branches is
not too high. 4) The wood is light (530 g.dm-3),
flexible and doesnÕt break easily. 5) The cambial
activity is exceptionnally high.
Is it possible to restore those trees? 
Using the previous characteristics, 1) we can
reduce pro g re s s i ve ly the crown of the tre e s
without shortening branches of large diameter.We
have first to simplify the forks by suppressing the
lower branch.This allows new epitone reiterations
to grow inside the crown. Few years later, we can
cut back the branch at the level of a reiteration. 2)
If we bring an aerated substrate (up to 30 cm
above the soil) all around the collar, the cambial
zone will initiate new roots from the collar. This
large area around the collar must be protected
from injuries at the expense of a few parking
places.We suggest to place a circular bench around
each tre e, which will increase the conv i v i a l
character of the place. .

Suitab le plant species to meet the
envir onmental conditions of
Piraeus Port

Paraskevopoulou,A.T.*, Papafotiou, M., Massas J.

Agricultural University of Athens, Department of
Plant Science, L a b o r a t o ry of Flor iculture and
Landscape Architecture, 75 Iera Odos, 118 55
Athens, Greece
* corresponding author: aparas@aua.gr

Abstract
The Port of Piraeus is located 9 km to the
southwest of the city centre of Athens, Hellas. The
port links mainland Hellas with the Aegean islands
and Crete and constitutes the main gate of the
European Union in the southeast. It is divided in
two main sections the passenger and commercial
port. The passenger port is the largest of Europe
and amongst the largest in the wo r l d ,
accommodating for  ap p rox i m a t e ly 20 million
passengers annually. The commercial port with an
annual transhipment capacity of approximately 1.4
million TEUs and 670,000 cars is amongst the 10
largest of both Container and Car Terminals in
E u ro p e. Planting within urban areas re q u i re s
a dd ressing adverse env i ronmental conditions
caused by air pollution and urban structure. In
addition to usual urban environmental conditions
the planting surrounding the Piraeus Po rt  is
exposed to the effects of frequent heavy transport
of large vehicles, containers and cargo, sea winds
and in places sea waves.The main objective of the
planting in the passenger section including the
cruise section is to create an aesthetically pleasing
landscape where people can commute and find
s h e l t e r. P a rt of the ancient  ruins of the
Themistoclean Walls survive in the cruise section
and require special attention. On the other hand
the main objective of the planting in the commercial
section is to provide a screen and shelter for the
residents that live in proximity to the port. A site
analysis of the overall planting surrounding the port
was carr ied out  and proposals are made to
introduce new and improve existing planting. Soil
analysis in problematic areas showed increased
levels of soil salinity. In one particular area soil
salinity is prohibitive for the majority of ornamental
plant species.A native plant species growing on the
site is identified and further research is proposed to
investigate its potential ornamental use.
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A B S T R A C T S
Reclamation of inclined bentonite
mining b ypr oducts b y hydr oseeding
in the island of Milos

Grammatikopoulou, K. (1), Kantsos, N.(1)

Nektarios, P.A.(1), Petrakis, G.(2)

(1) Dept. of Floriculture and Landscape Architecture,
Agricultural University of Athens, 75 Iera Odos, 118
55,Athens, Greece
(2) Head of Rehabilitation Department, Bentonite
Division, S&B Industrial Minerals S.A.,Voudia, Milos,
Greece
* corresponding author: pan@aua.gr

Abstract
This 2year re s e a rch study focuses on the
reclamation of bentonite inclined surfaces using
hydroseeding in a quarry of the island of Milos.
Three types of hydroseeding seed mixes were
utilized: a) a mixture from 7 native species of MilosÕs
island, b) a mixture from 6 commercial species, c) a
b a r l ey-oat mixture and d) a non-hy d ro s e e d e d
control. The study included two inclined surfaces.
The first had a northern while the second had an
eastern orientation. Each inclined surface had 12
experimental plots (12-15m height and 1,5m width
and each experimental plot was subdivided into 3
subplots along the height direction (high, medium,
low). Measurements included the total number of
plants, the total number of plants per species, the
number of invading plants; soil moisture and plant
dry weight. It was found that during the 2 years of
the study, the number of plants as well as the soil
moisture was higher in the northern inclined surface
compared with the eastern one. The commercial
species mixture provided the highest plant number
(66,39%, 59,04% and 73,78% more than native
species, barley-oat and the control, respectively).
However towards the end of the second year a
significant increase was observed when the native
plants mixture increased its total plant number
(8,6% more plants compared with the commercial
plants mixture). In contrast plant number in the
barley-oat mixture was reduced by 3% from the first
to the second year. The commercial plants mixture
provided the most biomass as indicated by the dry
weight.The species that provided the highest plant
numbers were mainly Lolium rigidum and Avena
sterilis. The plant-intruders that were detected
without participating in the hydroseeding mixture
were Brassica nigra, Salsola kali, Inula viscosa and
Mesembryanthemum nodiflorum.

Evaluation of Spontaneous Species
for the Inno vation in Floricultur e:
Pancr atium maritim um L. as
Ornamental Plant

Paradiso, R.(1), Buonuomo, R. (1), Cardarelli, M.(2),
De Pascale, S.(1)

(1) D e p a rtment of Agricultural Engineering and
Agronomy - University of Naples Federico II - Via
Universitˆ, 100 - 80055 - Portici - Naples (Italy).
(2) D e p a rtment of Geology and Mechanical
Engineering, Bioengineering and Hydraulics for the
Territory,University of Tuscia - Via S. C.De Lellis snc,
01100 - Viterbo (Italy)
* corresponding author: roberta.paradiso@unina.it

Abstract
Pancratium maritimum (Fam. Amaryllidaceae) is a perennial
geophyte, also known as sea daffodil or sea lily, which
grows spontaneously on sandy dunes and beaches.
Plants have a big bulb, linear leaves, twisted as a spiral,
and scented white flowers, borne in umbels. It is
w i d e s p read in Mediterranean coastal env i ro n m e n t s ,
where it plays an important role in the landscape
preservation, keeping back the sand through the roots
and preventing the dune erosion. However, natural
populations are being drastically reduced during the last
few years in many areas, because of sea erosion and
human activities.
The aims of this study were: to investigate the behaviour
of spontaneous plants in natural habitat, to better
understand their biological cycle; to set up protocols for
bulb production, by seeds and bulbs, to perform a fast
and effective propagation; to evaluate the performances
of plants grown in greenhouse, for cut stems or as an
ornamental plant.
In natural habitat, research was carried out in the
Legambiente Natural Reserve in Paestum (Salerno, Lat.
40¡ 25Õ N).Spontaneous plants grew in sunny and windy
positions, at different distances from the shoreline, and
bulbs reached a considerable depth. Flowering occurred
from the beginning of July to the middle of October.
Propagation was easy by seeds but seed propagated
plants grew very slowly and they did not flower during
the first year. Bulblets were obtained in vitro by entire
bulbs and twin- and three- scales explants.
Plants grown in cold glasshouse (Napoli, Lat. 40¡ 51Õ N)
showed good growth performances in pot, on a mixture
of peat-based compost and sand. Flowering occurred 2
weeks earlier than in natural habitat but it was almost 1
month shorter. Cut flower stems had good aesthetic
characteristics but they were short and had brief post
harvest duration.
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Use of bioindicators to e valuate
heavy metal and micr oelement
concentrations in urban parks 
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Abstract
The environmental quality of urban soil is closely
related to human health.The heavy metals increase
in urban  environments was due to the anthropic
activity.The urban parks monitoring  in two cities
of Emilia Romagna region (Bologna and Ferrara)
will highlight heavy metals and microelements
concentration in the leaf tissues of coniferous and
deciduous trees, in mosses and in grass. The
airborne pollutants was studied by washing and
a n a lysing the heavy metals concentrat ion in
washed-leaves water. The aim of the study was
twofold: to find an integrations between different
e nv i ronmental compartments (vegetation and
washed-leaves water) and to highlight the different
contribution of pollution sources. The sampling
campaign was carried out in two different seasons
(Spring 2006 and Winter 2007) and involved taking
samples of grass, mosses, leaves of deciduous and
c o n i fe rous treesand washed-leaves water. T h e
samples collected we re suitably t reated and
a n a lysed by means of optical emission
spectrometry using a CCD detector (ICP-OES,
Spectro CIR.O.S.CCD). Integrated analysis of the
d i f fe rent env i ronmental matr ixes permitted
identification of the most critical sites, respect to
the heavy metals and micro e l e m e n t s
concentration.The strong correlation between the
concentrations found in the moss, grasses and
washed-leaves water underlines how the urban
parks in Bologna and Ferrara are highly susceptible
to atmospheric pollution.

Young str eet greener y suppl y with
nutr ients in Riga, L a t v i a , d u r i n g
2007

Cekstere, G.*(1,2), Osvalde,A.(2)

(1) Faculty of Geograp hy and Ear th Sciences,
University of Latvia, Alberta 10, LV-1010, Riga,
Latvia
(2) Laboratory of Plant Mineral Nutrition, Institute
of Biology University of Latvia, Miera 3, LV-2169,
Salaspils, Latvia
* corresponding author: guntac@inbox.lv

Abstract
The street greenery is a very significant landscape
element with important ecological value in the
high building density area of the Riga City central
part (Latvia). One of the most widespread tree
species of street greenery in Central, Northern
and Eastern Europe, also in Riga, is lime tree Tilia x
vulgaris H. The study was conducted to evaluate
the young street greenery supply with nutrients.
The concentrations of 6 macronutrients (N, P, K,
Ca, Mg, S) and 6 micronutrients (Fe, Mn, Zn, Cu, B,
Mo) were estimated in lime leaf and soil samples
collected from 21 study sites (7 objects, to ~15
years old trees) in Riga (August  2007).
Bioindication re s e a rch on vitality of stre e t
greenery revealed slightly damaged status of young
limes. The highest macronutrient concentration
range was stated for Ca (5425-24936 mg/kg in soil,
0.98-2.78% in leaves), but the lowest for S (11-53
mg/kg in soil, 0.05-0.17% in leave s ) . Fo r
micronutrients the highest concentration range
was found for Fe (521-3461 mg/kg in soil, 174-440
mg/kg in leaves), but the lowest for Mo (0.02-0.09
mg/kg in soil, 0.40-4.88 mg/kg in leaves). In general,
the main factors negative affecting T. x vulgaris
mineral nutrition were very low supply with N, S,
K , and elevate concentrations of P, C a , M g .
Decreased concentrations of S, K, P (Mn and Cu in
several sites), as well as increased concentrations
of Mo and Fe were stated in leaves.Well visible K
and Mn deficiency symptoms in tree leaves were
observed (K 0.66%; Mn 18 mg/kg).There was no
close correlat ion between the element
concentration in the soil and lime leaves.
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Native Mediter ranean Cistus
species f or urban gr een areas

Li Rosi A.*, Di Gregorio R.,Toscano S., Romano D.
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Agroalimentari, Via Valdisavoia 5, 95123, Catania,
Italy
*corresponding author: alirosi@unict.it

Abstract
The landscaping and gardening with native
Mediterranean ornamental species of wild flora
are a very interesting possibility to have plants
largely resistant to environmental stress quite
frequent in the urban area. The shrub plants, in
relation to morphological and physiological traits,
can be particularly suitable to adapt to urban green
area conditions. In relation to richness of Sicilian
flora var ious species could be used in the
landscaping. Cistus plants are evergreen woody
shrubs and their blooms are profuse and
attractive. They are natives of lands surrounding
the Mediterranean Sea and five species are native
of Sicily. A preliminary problem to improve this
plant utilization in urban green areas is linked to
the individuation of the better nursery cultivation
regimes.
In this view on different Cistus species trials were
carried out to individuate the suitable propagation
modalities. In these species the heat generated by
fire is a key germination stimulus. Also for these
reasons diffe rent temperature of germinat ion
( f rom 15 to 25¡C) and dry and wet high
temperature pre-treatment (from 80 to 120¡C)
were analysed in four Cistus species (C. creticus, C.
crispus, C. monspeliensis, C . salviifolius). The results
s h owed that in all analysed species the
temperatures of germination have only slightly
e f fe c t s . The high temperature pre - t re a t m e n t ,
especially the wet ones, are able to improve the
germination rate.

Influence of winter pruning on
ornamental plants gr own in tw o
types of container

Ponchia, G., Zanin, G.

D e p a rtment of Env i ronmental A g ro n o my and
C rop Science, U n i versity of Padov a , V i a l e
dellÕUniversitˆ, 16 Ð Agripolis, 35020 Legnaro (PD),
Italy
* corresponding author: paolo.zanin@unipd.it

Abstract
Pruning is an operation that assures adequate
functional and aesthetic attributes to ornamental
p l a n t s . A regular development  of the roots is
essential for the plants grown in pots, because the
root system deformations can slow down plants
establishment and compromise the stability of the
trees.The aim of this research was to investigate the
performance in the nursery of Elaeagnus x ebbingei
ÔLimelightÕ, Ligustrum lucidum ÔExcelsum SuperbumÕ
and Malus ÔP rofusionÕ grown in two diffe re n t
containers (a traditional and a modified container for
Òair pruningÓ effect on roots) and pruned with
increasing intensity (light, moderate and severe)
compared with unpruned plants. During growing
season shoots growth was monitored.At the end of
season the vegetative parameters such as plants
height, shoot length, leaf area, dry and fresh weight
of leaves, shoots,branches and roots were measured.
Plants we re also subjected to a commerc i a l
evaluation. In spring the aesthetic worth of flowered
Malus ÔP ro f u s i o n Õ p l a n t s was assessed. S o m e
differences among treatments were observed in all
species. In Elaeagnus x ebbingei ÔLimelightÕ unpruned
plants had the lowest score and the best results
were obtained with pruning at moderate intensity
because they guaranteed a regular canopy
d eve l o p m e n t . In Ligustrum lucidum Ô E x c e l s u m
SuperbumÕ shoots growth was superior in the severe
pruned plants.The unpruned control had the worst
results because the canopy presented a weeping
aspect. In this species the pruning at light intensity
was needed to obtain an uniform and round shape.
In Malus ÔProfusionÕ the unpruned plants had a worst
blooming whereas severe pruning yielded vigorous
and flowering shoots. In all species the adoption of
modified container to obtain the Òair pruningÓ effect
guaranteed a good development of the ro o t s
eliminating the roots spiralling.The best ramification
of roots induced with modified pots should increase
survival and reduce transplant shock.
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Wildflo wers pollinators-attractivity
in the urban ecosystem

Basteri G., Benvenuti S.
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* corresponding author: Sbenve@agr.unipi.it

Abstract
In order to increase biodiversity in the urban
e nv i ronment several wildflowers species we re
tested in terms of pollinators at tract ive n e s s .
Indeed the species were selected as a function of
their mutualistic relation with entomofauna in
terms of pollination biology. Plants with very
showy ßowers, like in the botanic families of
a m a ry l l i d a c e a e, i ri d a c e a e, a s t e ra c e a e, a p i a c e a e,
ra n u n c u l a c e a e, l a m i a c e a e, c a ry o p hy l l a c e a e a n d
c a m p a n u l a c e a e, a re some typical examples of
botanic families of wildßower species that have
been and could be utilized for this purpose even in
the urban environment. In this case the positive
effect of the presence of wildflowers it is not due
only to the increase of biodiversity but even to the
human psychology that strongly depends by the
living environment since man lived until a very
recent period of his evolutionary history in a
natural ecosystem. Indeed the wildßowe r s
vegetation within urban areas (parks, gardens,
ßowerbeds, tra?c , etc.) could even become self-
sustainable because, unlike ornamental herbaceous
species (whose survival is crucially dependent on
human action) since they can have persistence
dynamics even without any human intervention. In
synthesis, the introduction of wildßowers into the
city landscape would favour a transition from the
adverse visual impact of buildings to a scenario
that may Ð perhaps in manÕs unconscious Ð be
reminiscent of pleasant country scenes. In this
perspective several wildflower species were grown
and tested into the urban environment to explore
their potentiality to the pollinators attractiveness
(bees, bumblebees, diptera and butterfly) in spite
of the typically adverse life conditions of the urban
environment.

Effects of dr ought str ess on gr owth
and development of ornamental
species f or urban ar chitectur e.

Grassotti A.(1), Cacini S.(1), Pardossi A(2).

(1) CRA-VIV Research Unit for Nursery Plants
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Sezione di Orticoltura e Floricoltura, Universitˆ
degli Studi di Pisa,Viale delle Piagge No. 23, I-56124
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* corresponding author: antonio.grassotti@entecra.it

Abstract
One of the most widespread problem of urban
architecture in Mediterranean countries is drought
s t ress that affects plants dur ing drier  periods
resulting in lower development and ornamental
v a l u e. With the aim to obtain information on
adaptability of different species to drought stress, a
research was carried out in open field providing
water with two different frequencies during dry
period. Species under investigation were: flowering
shrubs (Myrtus communis subsp. tarentina, Genista
l y d i a , Kolkwitia amabilis, Philadelphus virginalis,
Ceanothus thyrsiflorus ÒRepensÓ,Mahonia aquifolium,
S p i rea vanhouttei) ; eve r g reen hedge shrubs
(Osmanthus hetero p hy l l u s, B e r b e ris tunbergii
ÒAtropurpureaÓ,Prunus caroliniana,Viburnum lucidum,
Photinia x fraseri ÒRed RobinÓ,Arbutus unedo, Myrtus
communis); creeping shrubs (Loropetalum chinense
ÒFire DanceÓ, Pittosporum tobira ÒNanaÓ,Lonicera
pileata,Cotoneaster damneri ÒCoral BeautyÓ,Viburnum
propinquum, Hedera variegata, Leucophyta brownii and
creeping roses cvs. ÒTapis RougeÓ,ÒDomenicanaÓ e
ÒAustrianaÓ).All species were divided in two groups,
dotated of a drip irrigation system and replicated in
randomized blocks. The first group was irrigated
weekly, while the second one was irrigated every
t h ree we e k s . F requency of irr igation changed
according to rainy days. No intervention of pruning
or fertilization were carried out. In the first year,
results showed that most plants can grow and
develop their roots anyway, because the rain could
compensate for reduced irrigation. Therefore they
seem to adapt very well to drought stress, without
effects on ornamental characteristics. After winter
all plants we re pruned mantaining the same
irrigation treatments to evaluate the capacity of
plants to develop new vigorous shoots.
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I nvestigat ion on five r ye g r a s s
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salt (NaCl) in ir rigation water
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Abstract
Soil and water salinity is one of the biggest
problems in the way of green space development
in most countries in Middle East such as Iran.
Changing the irrigation water source and site bed
soil is too extravagant or maybe impossible.
T h e re fo re, it is necessary to find and select
tolerant plants for these countries. As turfgrass
and ground covers are the most effective elements
in parks and green spaces, it is important to find
their tolerant cultivars for saline lands. Ryegrass
(Lolium perenne L.) is a common turfgrass which is
used in urban landscape.According to the wide use
of rye g r a s s ; the experiment was started to
investigate the salt tolerance ability of five ryegrass
cultivars (ÔTayaÕ,ÔFancyÕ,ÔBarrageÕ,ÔYarandiÕ and
ÔEsquireÕ).Results showed that the seeds of all the
cult ivars used had ve ry good germination
p e rcentage and Ô TayaÕ had the best  seed
germination percentage (ÔTayaÕ:98%, ÔFancyÕ:96%,
ÔBarrageÕ:96%, ÔYarandiÕ:94% and ÔEsquireÕ:90%).
However, ÔYarandiÕ had the best germination rate
(time required for 50% seeds to germinate) and
had the highest uniformity, i.e., the shortest total
germination duration.Thereafter,ÔYarandiÕ showed
the best seedling vigor. In order to determinate the
i n h i b i t o ry impact of salt on germination
percentage, germination rate and root growth in
solution culture, 30 seeds of each cultivar were
sown in plastic beads which were floated on
surface of 0.1 strength ÔRorisonÕ nutrient solution,
containing 20, 40, 60, 80, 100, and 200 mmol/L
NaCl, along with control (deionized water), in 200
mL plastic beake r s . A completely randomized
design (CRD) was used with three replicates of
each treatment. After 14 days, the germination
p e rcentage and rate and root length we re
measured in each beaker. Data were analyzed by

MSTATC software, and means were compared
using TukeyÕs test at 5% level. Results showed that
increasing NaCl concentration caused a decrease
in the rate of seed germination and seedling root
length in all the treatments. Different cultivars
were screened according to their ability to stand
s a l i n i t y. In highest NaCl concentrat ion (200
mmol/L) ÔTayaÕ was the most tolerant,and ÔEsquireÕ
was the most sensit ive cultivar, re s p e c t i ve ly.
Ô E s q u i reÕ showed 100% decrease in seed
germinat ion rate and seedling root length
compared to control. The longest roots were
observed in ÔTayaÕ which indicated 90% increase
compared to control. It can be concluded that
ÔTayaÕ should be used as monoculture or in seed
mixture/blends in saline lands. ÔEsquireÕ is not
recommended in these regions.
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plants
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Abstract
FloridaÕs landscape is a highly managed one of
home and condominium law n s , b u s i n e s s
landscapes, institutional grounds, parks, etc. and
includes flowers, turf grass, trees, shrubs, bedding
plants, etc. Landscape care businesses often are in
charge of arthropod management and maintain
aesthetics and health of plants while protecting
citizens and the environment. Properly applied,
c o m m e rcial management includes re g u l a r
scouting, identifying pests and beneficials, assessing
the landscap e Õs ecological status, and ap p ly i n g
interventions as needed. When pesticides are
required, minimal areas are treated. Biological
control is desired, but information is lacking. The
twospotted spider mite, Tetranychus urticae Koch
( A c a r i : Te t r a ny c h i d a e ) , is a pest  of landscap e
b e dding plants and often re q u i res contro l .
Miticides are available but their use often is
objectionable in the landscape. Experiments were
p e r formed to evaluate a single release of
P hytoseiulus pers i m i l i s Athias-Henriot  (Acari:
Phytoseiidae) predatory mites for spider mite
control in marigold (Tagetes patula L.) landscape
plant beds in comparison to a miticide and an
untreated control. Programs of the miticides
abamectin, bifenazate, and hexythiazox controlled
the spider mites exceptionally well. P. persimilis
applied at 3-5 predators per plant controlled the
spider mites after about 5-6 weeks. Some spider
mite damage occurred to plants before predators
gained control. P. persimilis can be used effectively
to manage spider mites in bedding plants and
eliminate objections to miticides in the landscape.

Insects associated to Heliconia spp .
inflor escenses used as ornamental
plants

Loges,V.*(1), Silva, F.A.(1),A.C.R. Castro(2);
C o s t a , A . S .( 1 ), C a s t ro, M . F. A .( 3 ), Ve ro n a , A . L .( 1 ),
Oliveira, C.M.(1)
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(2) Embrapa Agroindœstria Tropical, R. Sara Mesquita
2270, 60511, Fortaleza, CE, Brazil.
(3) Fazenda Bem-Te-Vi,Aldeia (PE) Brazil.
*corresponding author: v.loges@depa.ufrpe.br

Abstract
The exotic and colored inflorescence and green
foliage of most Heliconia species are characteristics
that permited the use of this tropical plants as
ornamental plants. The inflorescences consist of
bracts could accumulate exudates,water and floral
parts that favor insects occurrence. This aspect
should be taken into considerat ion for the
heliconia indication, selection and management as
ornamental plants.The objective of this study was
to evaluate the insects associated to Heliconia spp.
inflorescenses used as ornamental plants. From
March 2005 to March 2006, the insects from
H e l i c o n i a s p p. i n f l o rescences from the UFRPE
Heliconia Collection, in Pernambuco-Brazil were
c o l l e c t e d . The flowering per iod, i n f l o re s c e n c e
color, position and number of bracts was consider
to analyze the insects infestation.The genotypes H.
p s e u d o a e my g d i a n a , H . ra u l i n i a n a , Heliconia x
nickeriensis, H. psittacorum x H. spathocircinata cv.
Alan Carle, H. psittacorum cvs. Suriname Sassy,
Strawberries & Cream, Red and Red Gold Opal
and H. latispatha cv.Yellow-Red Gyro present less
than 20% of infested inflorescences, however, it
occured in more than 50% of the assessed months,
excepted for H . p s e u d o a e my g d i a n a and H .
rauliniana. It was observed difference in infested
i n f l o rescence frequencies values between the
genotypes with erect and pendent inflorescences,
and between genotypes cultivated in full sun and
half shade. The months of highest temperature
demonstrate the highest infested inflorescence
frequency.
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characteristics of Beijing Ol ympic
Forest Park
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Abstract
As one of the gases which cause the greenhouse
effect, the carbon dioxide (CO2) has been a
matter of concern in recent years.As the ancillary
facilities for the Beijing 2008 Olympic Games,
Beijing Olympic Forest Park (BOFP), a precious
Ôgreen heritageÕ for the urban dwellers left by the
great event, also plays a role in improving the
regional environment quality, with the huge area
(680 ha) , high vegetation coverage  and high
b i o d i ve r s i t y. In order to assess its ecological
e f f i c i e n c y, we have been monitor ing the
a t m o s p h e re change including the CO2
concentration, microorganism, etc. In this paper,
data of CO2 from April of 2007 to Jan.of 2008 are
presented. 19 sampling points, including 17 in the
BOFP and 2 out of the park as control, were
chosen and CO2-concentration was measured 4
times, respectively in a clear day of April, July,
November of 2007 and Jan. of 2008 with a CO2
infra-red analyzer.The results indicated that CO2-
concentration in the BOFP have ap p a re n t
characteristics of seasonal and daily temporal-
spatial variation. Compare the daily average CO2-
concentration of July, 318?mol.mol-1, indicating the
data of growing season, with the daily average
CO2-concentration of 440?mol.mol-1 from Jan,
indicating the data of non-growing season, the
seasonal difference is significant. In July, from 7:00
to 11:00 A.M, the CO2-concentration of the test
points inside and outside of BOFP decreased
significantly, and then fluctuated at a low level from
11:00 to 13:00. During 13:00-17:00 P. M , i t
decreased continually in the first hours and then
i n c reased quickly. The minimum daily ave r a g e
CO2-concentration (315 ?mol.mol-1) appeared at
about 15:00 P.M. On the other hand, in Jan, the
m i n i mum daily average CO2- c o n c e n t r a t i o n
(390?mol.mol-1) appeared at 13:00 P.M., two hours
ear lier than that in the growing season. We

attribute the main factors resulting in the
difference of this gas to vegetation photosynthesis,
vegetat ion and soil re s p i r a t i o n . The spat ial
characteristics of the CO2-concentration in POFB
was presented as gradient change, with gradually
decrease of CO2-concentration from the points
located near the border of the park to the central
of the park.This is considered mainly influenced by
the locations, the way of plant grouping and plant
community structures.These data will be valuable
for the future analysis of the ecological function of
this specific greening land.
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Resistance of rose rootstock to
Meloido gyne hapla nematode

P i z e t t a , P. U. C. , P i ve t t a , K . F. L . * , S a n t o s , J . M . ,
Gimenes, R., Batista, G.S., Martins,T.A.

U n i versidade Estadual Paulista, Faculdade de
Ci•ncias Agr‡rias e Veterin‡rias, Departamento de
Produ•‹o Vegetal,Via de acesso Prof. Paulo Donato
Castellane, s/n, CEP: 14884-900, Jaboticabal, S‹o
Paulo State, Brazil.
* corresponding author: kathia@fcav.unesp.br

Abstract
The roses are widely utilized in landscaping. One
of the most important phytosanitary problems of
this ornamental plant  in gardens is the
fitonematodes, especially Meloidogyne hapla, being
the most important in colder climate regions.This
work had the objective to study the resistance of
nine rootstocks (Rosa mult iflora Ô P a u l i s t a Õ ,R .
mult iflora Ô J ap a n e s e Õ , R . mult iflora Ô I ow a Õ , R .
multiflora ÔKopmanÕsÕ,R. multiflora indicates x , R.
showsÕ Mayor Ô,R. sp. ÒBrier ChristmasÕ,and R. R.
Manetti canineÕ inermisÕ) to the nematode M.
hapla. Seedlings of rootstocks were planted to 14
liters pots containing soil: manure (3:1) with free
nematode soil. Were utilized ten repetitions of
each rootstock, being each repetition constituted
by one plant per pot. Latelly was realized a collect
of the roots that  visually had galleds, in a
commercial area of cut roses, to do later an
isolation and identification of the nematodes.The
inoculum of M. hapla was previously multiplied in
rose and tomato seedlings in the greenhouse.After
the pre p a re, we re inoculated 10 mL of the
suspension obtained and adjusted to 300 eggs and
juveniles of the second stage / ml in four holes
done in the substrate around each plant.The plants
were harvested ninety days after inoculation.The
roots were washed and the number of the eggs
and juveniles recuperated in the root system of
each plant  it  was quant ified. Based on the
reproduction factor, were verified that all the
rootstocks evaluated we re susceptible to the
nematode M. hapla.

Occur rence of plant-parasitic
nematodes in ornamental and
flowering plants at UNESP/FCA V,
Campus of Jaboticabal S‹o P aulo
State , Brazil .

Gimenes, R., Batista, G.S., Pivetta, K.F.L.*, Santos,
J.M., Soares, P.L.M., Martins,T.A.

Universidade Estadual Paulista, Faculdade de Ci•ncias
Agr‡rias e Veterin‡rias, Departamento de Produ•‹o
Vegetal,Via de acesso Prof. Paulo Donato Castellane,
s/n, CEP: 14884-900, Jaboticabal, S‹o Paulo State ,
Brazil.
* corresponding author: kathia@fcav.unesp.br

Abstract
The plant-parasitic nematodes are responsible for
serious injuries in roots and shoots of ornamental
plants, reducing its beauty and consequently its
economic value. This study aimed to ascertain the
o c c u rrence and dist ribut ion of plant-parasit ic
nematodes through the analysis of the roots of
ornamental and flowering plants at UNESP FCAVÕs
landscape. The roots were collected from fifteen
different species as follows: Anthurium andreannum,
Rhododendron simsii, Impatiens walleriana, Calathea
s t ro m a t a , C o rdyline terminalis, D i e f fe n b a chia picta,
Dracaena marginata, Ficus benjamina, Spathiphyllum
ortgiessi, Spathiphyllum wallise, Odontonema strictum,
Po rtulaca gra n d i f l o ra , S t relitzia re g i n a e, Tra d e s c a n t i a
zebrina and Tradescantia pallida. Samples of roots
we re pro c e s s e d . The plant-parasit ic nematodes
identified in the samples we re : M e l o i d ogyne sp.
(Anthurium andreannum, Impatiens walleriana, Calathea
s t ro m a t a , D i e f fe n b a chia picta, Ficus benjamina,
Odontonema stri c t u m , Po rtulaca gra n d i f l o ra ,
S p a t h i p hyllum ort g i e s s i ) , H e l i c o t y l e n chus dihy s t e ra
(Calathea stro m a t a , D racaena marginata, Po rt u l a c a
grandiflora, Tradescantia pallida, Spathiphyllum ortgiessi,
Tradescantia ze b ri n a ) , Ty l e n chus sp.(Anthuri u m
andreannum, Rhododendron simsii, Calathea stromata,
D i e f fe n b a chia picta, C o rdyline terminalis, F i c u s
b e n j a m i n a ) , A p h e l e n choides sp. ( D i e f fe n b a chia picta,
S p a t h i p hyllum ort g i e s s i e, S p a t h i p hyllum ort g i e s s i , S.
wallise) Rotylenchulus reniformis (Cordyline terminalis,
D racaena marginata, Odontonema stri c t u m ) ,
Paratylenchus sp. (Spathiphyllum ortgiessi, S. wallise),
Ditylenchus sp. (Spathiphyllum ortgiessi, S. wallise) and
P ra t y l e n chus bra chyurus (Tradescantia ze b ri n a ) . N o
plant-parasitic nematodes were found in the roots of
Strelitzia reginae.
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A B S T R A C T S
Influence of h ydric str ess in the
production of to xic principles in
Nerium Oleander

Pe d r i n h o, D. R .( 1 ), P i ve t t a , K . F. L . *( 2 ), F ave ro, S .( 1 ),
Batista, G.S.(2), Martins,T.A.(2), Gimenes, R. (2)

(1) Universidade para o Desenvolvimento do Estado
e da Regi‹o do Pantanal Ð UNIDERP, Campo
Grande, Mata Grosso do Sul State, Brazil.
(2) U n i versidade Estadual Paulista, Faculdade de
Ci•ncias Agr‡rias e Veterin‡rias, Departamento de
Produ•‹o Vegetal,Via de acesso Prof. Paulo Donato
Castellane, s/n, CEP: 14884-900, Jaboticabal, S‹o
Paulo State, Brazil.
* corresponding author: kathia@fcav.unesp.br

Abstract
Many plants utilized in the urban center shows
substances considered toxic whose production
could be influenced by some factors, like hydric
s t re s s , including ornamental N e rium Oleander,
widely used in gardens in various parts of the
world, which presents production of cardioative
glucosides, considered toxic. This study had the
objective to evaluate the effect of field capacity at
the level of cardioative glucosides in seedlings of
Nerium Oleander. The experiment was carried at
UNIDERP, in Campo Grande City, Mato Grosso do
Sul State, Brazil, at the University for Development
of State and of Pantanal Region, using the
experimental delineation in randomized blocks.
There were 4 treatments (25%; 50%; 75% and
100% of the field capacity), 5 replications and 4
plants by parcel. The evaluations were realized 60
d ays after the seedlings we re planted. T h e
quantitative analysis of the cardioative glucosides
was realized by gravimetric test, after selective
extraction of the glucosides. Were conclude that
increase of the quantity of water in the soil raised
the biomass production until 75% of the field
capacity and increased the grade of cardioative
glucosides, showing that water management is
very important and should be provided only the
necessary to development of the plant.

Allelopathic eff ect of Pinus eldrica
Medw. leaf extract on seed
germination and seedling gr owth of
four turfgrass g enera

Alizadeh, B.(1), Salehi, H.(2),Tehranifar,A.(1),
Shoor, M.(1), Zargarian, M.(1), Kahrobaiyan, M.(1)

(1) Department of Horticultural Science, Ferdowsi
University, Mashhad, Iran
(2) D e p a rtment of Horticultural Science, S h i r a z
university, Shiraz, Iran
* corresponding author: b-alizadeh@um.ac.ir

Abstract
The phenomenon of allelopathy, w h e re plant
species chemically interfe res with seed
germination, and growth or development of other
plant species has been known for over 2000 years.
The term of allelopathy, is a word, to describe all
kinds of re c i p rocal biochemical interact ions
(inhibitory as well as stimulatory) among plants.
Pinus eldrica Medw. is one of the most common
t rees planted in Iranian parks and urban
landscapes. According to the wide use of these
t rees in urban landscap e, exper iments we re
conducted to study the allelopathic effect of P.
e l d ri c a M e d w. l e aves on four turfgrass seed
germinat ion and seedling growth using the
sandwich and extraction methods. In the sandwich
method, 5 mL agar (5%) was added to 6 petri-
dishes containing 5 g (in dry weight) of P. eldrica
Medw. fresh leaves.After solidification, 3.2 mL agar
(5%) was added to the leaves agar layer. Twenty
seeds of each turfgrass genus (Lolium perenne L.,
Festuca arundinacea Schreb., Poa Pratensis L. and
Agrostis capillaris L.) was placed on the agar culture
medium separately, with five replications per genus
u s e d . After 7 day s , the seed germination
percentage and the length of shoot and root of
seeds were measured. In the extraction method, a
completely randomized design (CRD) was used
with 5 replicates of each turfgrass genus at four
concentrations of leaf extracts (25%,50%,75% and
100%) along with control. Hundred seeds of each
turfgrass in 5 replicates were placed on the filter
papers inside the petri-dishes and were irrigated
with deferent concentration of P. eldrica Medw. leaf
extracts. The seed germination percentage and
rate, and root length of seedlings in each Petri-dish
were measured after10 days.To prevent increasing
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the EC in each petri-dish, the filter papers were
replaced with new ones before each irrigation
time (except the control treatment which irrigated
with deionized water). According to the results, P.
eldrica Medw. showed an strong allelopathic effect
on some turfgrass genera used. The least
allelopathic effect was observed on Lolium and the
highest on Poa. It can be concluded that Lolium is
the best selection for planting as a turfgrass under
the P. eldrica Medw. trees, as monoculture or in
seed mixtures/blends. Poa is not recommended
under the same condition.

Problems of Gr een Areas
Integration in the Supermark et
Parkings

Iliescu A.F., Dumitrascu M.*, Ionescu R., Stanica F.

Faculty of Horticulture, Bd. Marasti Nr. 59,011464,
Bucuresti, Romania
*corresponding author: monicad71@yahoo.co.uk

Abstract
The here about paper proposes the establishment
of determinant factors in the designing and
realization of the plantations.A series of data have
been studied among which: the general plan for
traffic and parking areas systematization (reserved
area for plantations and their configuration); the
technical solutions for infrastructure (concrete
a re a s , p ave d , a s p h a l t e d , the thickness of the
constructed layer, the depth and the tracking way
of the underground systems), the depth and the
practical volume for the plantations, the area
climate and the microclimate generated by the
constructed area. The present study proposes to
a n a lyze and to elaborate the cr iteria fo r
establishing the types of plantations for parking
areas (trees rows, hedges, shrub mass plantings),
for selection of the variet ies and the
characteristics of the planting material (root ball
or bare root plant material, high, trunk diameter).
A case study have been done re g a rding the
behavior of varieties planted in the parking areas
of two large commercial centers in North and East
of Bucharest, respectively conditions of planting
and maintenance (vegetal soil, tutors, irrigation,
pruning) have been analyzed; the effect of the
physiological stress (growth rhythm, desiccation of
the branches, burns of the leafs); pollution effect,
mechanical degradation.

URBAN  HORTICULTURE

121



A B S T R A C T S
In vitr o propagation of endemic
shrubs f or Mediter ranean-style
urban design

Mascarello, C., Mantovani, E., Sacco, E., Cervelli, C.,
Savona, M., Ruffoni, B.

CRA FSO Research Unit for Floriculture Ð Corso
Inglesi 508 Ð 18038 Sanremo (I) 
* corresponding author: b.ruffoni@istflori.it

Abstract
Several endemic species of the Mediterranean area
h ave a great ornamental value for their
morphological and chromat ic effects fo r
production of pot plants, green cut branches with
or without fruits, and last but not least, for
g a rdening and urban green design, c o m b i n i n g
ecological and agronomical aspects with historical
and artistic features. In addition the resistance to
stress as drought, fire injuries and hot temperature
permit  to consider these species also fo r
reforestation.
In general they are semi-woody shrubs with
inefficient propagation owing to the poor seed
germination percentages and to the difficulties in
adventitious rooting. The increasing commercial
i n t e rest needs the establishment of in vitro
propagation protocols.
In this presentation useful protocols fo r
micropropagation of Pistacia lentiscus, Ceratonia
siliqua and Arbutus unedo are described starting
from axillary buds of selected plants.
The shoot proliferation was induced by BAP or
Zeatin and permitted to obtain good multiplication
rates (up to 5 shoot per explant per month
depending on the species) and shoots with optimal
quality to be used for rooting experiments.
Root development occurred with intere s t i n g
percentages in all the species either in in vitro
condition or after dipping in auxine solutions and
immediate transfer to the acclimat ization
greenhouse; the root-shoot connection was also
hystologically investigated. Observations on the
acclimatization phase are discussed.

Relation betw een high and lo w
molecular w eight carboh ydrates in
tall f escue plants under se ver
mowing mana gement

Macolino, S.*, Scotton, M., Ziliotto, U.

D e p a rtment of Env i ronmental A g ro n o my and
C rop Pro d u c t i o n , U n i versity of Padov a ,
AG R I P O L I S , viale dellÕUniversit ˆ  16, 3 5 0 2 0
Legnaro Padova, Italy.
* corresponding author: stefano.macolino@unipd.it

Abstract
With the aim to increase the knowledge about
carbohydrate reserves in a tall fescue turf, the
evolution of water-soluble carbohydrates (WSC)
was studied in a field experiment in NE Italy.
In a randomized complete block with two
replicates four treatments we re compare d : 1 .
Festuca arudinacea Schreber (Fa) «Safari«,cut from
4 to 3 cm and fertilized with 200 kg N ha-1 year-
1; 2. Fa «Safari«,cut from 8 to 6 cm, 200 kg N ha-1

year-1; 3. Fa «Safari«,cut from 8 to 6 cm, 100 kg N
ha-1 year-1; 4. Fa «Noria«,cut from 8 to 6 cm, 100
kg N ha-1 year-1. Four soil samples (4.5 cm diam.
x 15.0 cm depth) including above ground biomass
were taken from each plot immediately after
cutting, to determine WSC content in roots and
l e aves + rhizomes (stubble). Total and low
molecular weight WSC were extracted using the
Suzuki (1968) pro c e d u re, quantified using the
anthrone reagent procedure and read by a paper
c h ro m a t o g r ap hy. High molecular weight W S C
were obtained by difference.
Results showed that stubble and roots WSC
concentrations were higher in winter and after a
long mowing interrupt ion than dur ing the
ve g e t a t i ve growth per iod. M o re ove r, t h e
concentration of low molecular weight WSC was
almost always higher than that of high molecular
weight WSC.
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A B S T R A C T S
People and Natur e: integrating
aesthetics and ecolo gy on
accessib le green roofs

Dunnett, N.
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Green Roof Centre. Department of Landscape,
U n i versity of Sheffield, C ro o kesmoor Building.
Conduit Road. Sheffield. S10 1FL
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Abstract
The simple classificat ion of green roofs into
i n t e n s i ve roof garden types versus extensive
ecological systems is useful in a broad sense, but
perhaps less useful in terms of design and planting
potential. It is perhaps time to move away from
these two terms to consider each roof on its own
merit. Extensive green roof types have been driven
by their technical capabilities, but tend to look the
same the world over. Aesthetic considerations
have not been at the forefront and until recently
the promotion of biodiversity was a secondary
consideration. Similarly, there is no reason why
e c o l o g i c a l ly informed ap p roaches should be
restricted to inaccessible, extensive green roofs.
There is great scope for using extensive and semi-
e x t e n s i ve techniques on accessible ro o f s ,
combined where feasable with strategically placed
larger herbaceous and woody plant material to
create contemporary roof gardens that are much
more sustainable than the roof gardens of the past.
Green roofs are most commonly promoted as
ecological features: layers on a building surface that
deliver a wide range of environmental benefits.
Their landscape, amenity and aesthetic value are
perhaps given less prominence, or are dealt with
on a fairly superficial level of Ôhelping to integrate a
building with its surro u n d i n g s Õ . The simple
classification of green roofs into intensive roof
garden types versus extensive ecological systems
is useful in a broad sense, but perhaps less useful in
terms of design and planting potential. Green
roofs are seen as either intensive or extensive, but
there is no reason why elements of both cannot be
combined on the same roof. Why should roof
gardens and intensive types be high maintenance
and rather tradit ional in their ap p e a r a n c e ?
Conversely, why should the exciting possibilities of
naturalistic planting, biodiversity, sustainable water

management and all the other env i ro n m e n t a l
benefits associated with the more extensive types
be restricted to roofs which are seen as primarily
not for human use?
It is perhaps time to move away from these two
terms to consider each roof on its own merit.
Extensive green roof types have been driven by
their technical capabilities, but tend to look the
same the world over. Aesthetic considerations
have not been at the forefront and until recently
the promotion of biodiversity was a secondary
consideration. Similarly, there is no reason why
e c o l o g i c a l ly informed ap p roaches should be
restricted to inaccessible, extensive green roofs.
There is great scope for using extensive and semi-
e x t e n s i ve techniques on accessible ro o f s ,
combined where feasable  with strategically placed
larger herbaceous and woody plant material to
create contemporary roof gardens that are much
more sustainable than the roof gardens of the past.
Moreover, ecological objectives and creative or
innovative design can be seen as incompatible.
Green roof design for aesthetic impact alone may
be inherently unsustainable, whilst  design for
biodiversity can neglect visual quality and human
interests. Where green roofs are visible and/or
accessible there is great potential to integrate
aesthetics and ecology.
The experience of relevant research, both on
green roofs and on the ground, suggests that the
main factors that promote invertebrate and other
faunal diversity in designed or non-natural
landscapes are a) vegetation diversity, b) vertical
vegetation structure, and c) horizontal landscape
structure - topography, surface texture, and ÔopenÕ
and ÔclosedÕ nature of the vegetation. Some
invertebrate species in particular may be tied into
specific plant species as larval or adult food
sources. Plants and vegetation are therefore key
to effe c t i ve green roof design to pro m o t e
b i o d i ve r s i t y ; h oweve r, the precise ve g e t a t i o n
composition may be less important than is
commonly supposed. Similarly, a requirement to
use native plant species exclusively, or to use plant
communities typical of the locality on a green roof
because they are best adapted to local climate and
soil conditions does not necessarily stand up to
detailed ecological scrutiny, although there are of
course many important reasons for choosing and
working with nat ive species and plant
communities.
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Accepting a more liberal view of the relationship
between ecological benefit and aesthetic opens up
a wealth of creative design possibilities for low-
input, naturalistic green roofs. Vegetation design,
and promotion of dynamic, ecological processes is
crucial. But instead of, or as well as, ecological
cr iter ia being the highest pr ior ity, a e s t h e t i c
considerations such as colour, s c a l e, t e x t u re,
diversity and form play an equal role. It is fruitful
to view the design of ecological green roofs, or
green roofs for biodiversity as being a gradient or
c o n t i nuum of ap p ro a c h e s , f rom a pur ist
restoration ecology approach, through to a liberal,
more horticultural approach. To date, the former
approach has held sway. The UK, with its strong
horticultural tradition, is well placed to pioneer
the latter.
Ecological systems are complex. Over and over
a g a i n , re s e a rch suggests that  gre a t e s t
faunal/invertebrate biodiversity is found where
plant diversity is greatest. Apart from where
p a rt icular animal species are dependent fo r
particular plant species for parts of their life cycle,
p romoting diverse vegetations will pay off in
increased biodiversity value. Highly diverse green
roofs planted for aesthetic value may well also be
very good wildlife attractors. The specific wildlife
attracting features (e.g log and stone piles) can be
placed amongst any sort of vegetation Ð it doesnÕt
just have to be native. Similarly, changes in
substrate depth and topography can be used with
a wide variety of planting types. Rubble substrates
are not necessarily any better than other stony
substrates Ð indeed the highly variable nature of
brick rubbles makes their use problematic. It is
the open stony surface that is important Ð it
doesnÕt have to be from demolished buildings. And
sedums do have some biodiversity value,
particularly if part of more diverse vegetations.

Development of Turfgrass
Management Systems f or Gr een
Roof-type a pplications

Cisar, J.

University of Florida, 3205 College Ave., 33314, Ft.
Lauderdale, USA
* corresponding author: jlci@ufl.edu

Abstract
With the effort to green urban environments,
turfgrass systems provide intriguing aesthetic and
funct ional opport u n i t i e s . H oweve r, t u r f g r a s s
systems are not passive, requiring ro u t i n e
management to obtain acceptable playing surfaces.
Turfgrass systems are typically grown in mineral
soil-based systems with soil depths in excess of 30
cm that provide loadÐbearing obstacles to roofed
s y s t e m s . Reducing soil depth increases soil
m o i s t u re retention that  can adve r s e ly impact
turfgrass perfo r m a n c e. This exper iment
investigated the effect of three depths (0,5, and 15
cm) of a traditional sand-based mix modified with
a novel coating of sands to alter soil physical and
chemical characteristics for growing sports turf
bermudagrass (Cynodon dactylon x C . transvaalenis).
Turfgrass quality, putting green ball roll distance,
surface firmness, and soil moisture we re
determined over two years. Turfgrass quality and
ball roll were not affected by soil depth. Soil depth
a f fected soil moisture retention and surface
firmness. While reduced or modified root zone
m i xes can provide suitable growing media
conditions for turfgrass systems, adjustments in
management will need to be identified for a range
of proposed mixtures and usages. Examples of
unique sports turf venues grown on modified
substrates are provided.
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271-8510, 648 Matsudo, Matsudo city, Japan.
(2) University of Sheffield, S10 2TN, Department of
Landscape, Floor 3, Arts Tower, Western Bank,
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* corresponding author: ayakon76@hotmail.com

Abstract
The phenological study of green roofs (e. g
flowering performance and growth pattern over a
year) has been limited although it is crucial to
create aesthetic and seasonal interesting green
roofs.This study aimed to investigate the dynamic
cycle of semi-extensive green roofs.To achieve this
aim, the following four points were studied on the
green roof of Moorgate Crofts Business Centre
R o t h e r h a m , UK from Fe b r u a ry to Nove m b e r
2006: (1) Characteristics of seasonal change (2)
Individual plant  growth pat tern and flowe r
performance (3) Planting design (effect of plant
species diversity and planting density). This green
roof was installed in the summer 2005 and 54
species of perennials, ornamental grasses and bulbs
were planted at 10 cm (areas with gravel mulch)
and 20 cm (areas without mulch) of substrate. 32
places of quadrates (50 cm x 50 cm) were set up
by the combinations of plant species diversity
(High and Low), planting density (High and Low),
aspects (South East, South West, North East,
North West) and covering gravel mulch (with and
without).The percentage of coverage, plant height,
flower succession, number of weeds invasion and
self-seeding were measured. The result showed
that it was possible to create aesthetic extensive
green roof which has long flowering and seasonal
interest with little maintenance and supplemental
i rr igation if ap p ropr iate plants we re chosen.
Except for Sempervivum arachnoideum and Sedum
spathulifolium, var. purpureum all plant species used
in this study showed good growth and flower
performance. Throughout 9 months, at least 3
species flowered in each month and the highest
number of flowering species was observed in June.
Silene uniflora , E rodium ciliatum, S e d u m
k a m t s chaticum v a r. f l o ri ferum Ô We i h e n s t e p h a n e r
GoldÕ and Calamintha nepeta showed particularly

long flowering performance. It was shown that
plant  species diversity might affect  ove r a l l
flowering succession and dynamic change and
planting density might affect interaction between
plants. In areas of high plant species diversity, there
were more possibilities to have a longer flowering
term, more seasonal interest and dynamic change
than low plant species diversity. In areas of low
plant ing density, individual plants generally
produced the better growth than those in high
planting density. Moreover, the plant growth had
more interaction between species in the higher
planting density. However, these tendencies were
not only because of the difference of plant species
diversity and planting density itself but they were
affected strongly by the combination of species
which were used.Therefore, it is important to be
aware of individual growth characteristics such as
plant size (coverage and vertical), phenological
g rowth pat tern and flowering season. S u c h
information would be useful for selection of plant
species and planting design for further extensive
green roof instalment.
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Evaluation of per ennial herbaceous
species f or their potential use in a
green roof under mediter ranean
climate conditions

Provenzano M.E, Cardarelli M.T., Saccardo F.,
Colla G.*

University of Study of Tuscia, Department GEMINI,
Via S.Camillo de Lellis, 01100 Viterbo, Italy
* corresponding author: giucolla@unitus.it

Abstract
Green roofs are constructed vegetation system
with aesthetic and environmental qualities that are
becoming popular as an ecological roof cover.
The environmental benefits of green roofs make
buildings more thermally efficient, prolong the life
of a roof, ameliorate the extremes of temperature
and humidity, moderate surface water run-off, help
to reduce air pollution and noise and provide
green-space for people and wildlife.All this suggests
that green roofs have the potential to play a
significant part in improving the quality of urban
l i fe. H oweve r, establishment and survival of
vegetation on green roofs can be limited by several
factors:extreme temperature, drought, low fertility,
high winds and pollution .
In Mediterranean region climates is characterized
by wet winter and dry summer season. Summer
drought places a great deal of stress on the local
vegetation and mostly on roof conditions.
Understanding of what species will survive and
thrive under drought stress conditions in this
geographic area is required.
The aim of our re s e a rch was tested seve r a l
herbaceous perennial species, succulent and non
succulent, for vegetation performance in drought
stress conditions.The screening was taken place in
a greenhouse in a soilless system during summer
period. Several bio-agronomical (dry weight shoot
biomass, growth index) and physiological (relative
water content of leaves, canopy temperature etc.)
parameters of perennials species were measured.
The results showed significant differences on water
stress tolerance among the tested species and
explain their observed microhabitat preferences.
These information can be used for selection of
suitable species for establishment of green roofs
under Mediterranean climate conditions.

Strategies to impr ove folia ge plant
acclimatization to interior
landsca pe

Scuderi, D.*, Li Rosi A., Romano D.

Universitˆ degli Studi di Catania - Dipar timento di
OrtoFloroArboricoltura, Via Valdisavoia 5, 95123,
Catania, Italy
*corresponding author: dscuderi@unict.it

Abstract
Interiorscaping has become an integral part of
contemporary life and the role of plants as living
air purifiers and to improve psychological stress
associated with high population densities is getting
m o re re l ev a n t . Ornamental foliage plants are
spread used in interiorscaping to their low light
condit ion adaptat ion through an ap p ro p r i a t e
acclimatization. For this reason these plants are
usually produced under shading conditions.
With the aim to investigate the effect of shading
levels and their period length on quality and
p e r formance of weeping fig and croton in
simulated interior environment, plants were grown
in pots for three months under 50, 70 and 90%
shading level. After this period, half of the plants
belonging to 50 and 70% shading levels were
transferred to 90% for two further months.At the
end of cultivation plants were transferred in a
characteristic interior environment (low light and
RH) and kept there for eight weeks.Tested species
showed different response in relation to previous
cultivation conditions. During interior ke e p i n g
either species showed higher net photosynthesis
in plants grown under low radiation availability.
N eve rtheless weeping fig showed a better
adaptability to interior conditions if the plants
were transferred to the highest shading level only
during the last period of cultivation. On the
contrary plants of croton grown under low light
intensity during all or a part of cycle kept better
high values of aesthetic character istics during
indoor life.
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A B S T R A C T S
Apples Vs House Plants: Can Giving
Your High School Math Teacher a
Plant F or The Classr oom Mak e the
Classr oom and a Better
Envir onment to Teach and Learn In?

Kaufman,A.J* (1)., Cox, L.(2), and Kawabata, A. (3),
(1)University of Hawaii, Manoa, 3190 Maile Way,Room
#102, Honolulu, HI 96822-2279, USA 
(2)University of Hawaii Manoa, HI 
(3)University of Hawaii, Komohana Station, HI 
* corresponding author: kaufmana@hawaii.edu

Abstract
The notion of bringing an apple to your teacher
would put you in a better situation with them, and
possibly a better grade in the class may not be as
effective as giving them an indoor plant for the
classroom! A pilot study conducted in math classes,
indicates that having indoor plants present in the
classroom improves teacherÕs feelings, perceptions,
and interactions with their students; in addition to
i m p roving studentÕs behavior and academic test
scores. These results further the information that
indoor plants can improve indoor air quality, reduce
p a rticulate matter, and re m ove volatile organic
compounds. In addition to these findings, recent
research has shown that there are powerful aesthetic
and emotional values associated with plants such as
their ability to reduce peoples stre s s , i n c re a s e
worker productivity, and aid in health recovery. Since
math has been inherently a subject that evokes a
stress response in many students, this pilot study was
d eveloped to place indoor potted plants into
classrooms to see if teacherÕs perceptions, feelings
and interactions changed as opposed to classrooms
without indoor plants. Teachers were anticipated to
have lower levels of stress, feel more comfortable in
their classrooms and to perceive that their students
felt better,behaved better,and would score higher on
academic testing. This research project consisted of
placing plants into five math classrooms at a Hawaiian
high school that was located in a lower social-
economic area for one academic semester. Classes
consisted of male and female students, and ranged in
age from sophomore to seniors. During this time,
teachers recorded weekly self-report data and also
tracked student academic progress and disciplinary
behaviors. Preliminary analysis of the data reveal that
classrooms that incorporated indoor potted plants
had more positive effects on teachers, as well as
students as opposed to when plants were not
present.

What are the benefits of plants
indoors and wh y do w e respond
positiv ely to them?

Lohr,Virginia I.

D e p a rtment of Hort i c u l t u re and Landscape
Architecture,Washington State University, Pullman,WA
99164-6414, USA
* corresponding author: lohr@wsu.edu

Abstract
Plants are essential for our survival.They provide
fo o d , f i b re, building mater ial, f u e l , a n d
pharmaceuticals. Plants also produce intangible
benefits for people, such as improving our health.
These benefits occur with plants outdoors and
indoors. People have been bringing plants into
their  homes for thousands of ye a r s . We
increasingly work indoors, and we are making
ample use of plants in these spaces as well. Plants
indoors have many benefits. P hy s i c a l ly, t h ey
contribute to cleaner, healthier air for us to
b re a t h e, thus improving our well-being and
c o m fo r t . T h ey make our surroundings more
pleasant, and they make us feel calmer. Interior
plants have been associated with reduced stress,
i n c reased pain tolerance, and improve d
p roduct ivity in people. R e s e a rch studies
documenting some of the benefits associated with
interior plants will be presented.
Of increasing interest to many people is the
question of why plants have intangible positive
effects on us. If we understand this, then we can
make better recommendations regarding the use
of plants indoors and out to enhance their effects
of people. Studies indicate that people have
learned and innate responses to plants. Some of
these responses appear to have genet ic
components. Specific studies will be discussed, and
potential applications of the results of these
studies will be presented. For example, some
primates are able to detect subtle differences in
leaf color, selecting those with the highest nutritive
value: we have shown that people respond more
positively to plants of some colors than to others.
By selecting plants of various colors, we may be
able to enhance our responses to them.
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Athens Concer t Hall Roof Gar den
Construction

Nektarios, P.A.*, Zacharopoulou, A., Ntoulas, N.,
Chronopoulos I.

Dept. of Floriculture and Landscape Architecture,
Agricultural University of Athens, 75 Iera Odos,
118 55,Athens, Greece
*corresponding author: pan@aua.gr

Abstract
The uncontrolled increase of urbanization has
resulted in contemporary cities characterized by
the lack of open spaces and ve g e t a t i o n . R o o f
gardening is considered as a unique opportunity to
effectively create green spaces in an established city
environment. The extension of AthensÕs Concert
Hall was built in a por tion of the city park
ÒEleftheriaÓ.The extension included a library, two
big halls and five smaller ones with storehouses, a
subsidised patio, a three level garage, and the
connection with the underground railway. However,
considering the tight urban planning and the lack of
vegetation in the city of Athens most of the Concert
Hall was built below ground in an effort to recreate
the original park after the construction.As a result,
a roof garden totalling 20,000 m2 was created over
the roof of the extension building of the Concert
Hall.The particularity of the project consisted to the
variable slopes of the building shell that varied from
2% to 69% due to an effort to retain the sloppy
surface of the original park. The presentation will
focus on the decision making processes during the
selection of the drainage systems and the soil
substrates in the different parts of the green roof
that were dictated by the different slopes and
loading capacities of the building shell. Due to the
steep inclination at  some par ts of the ro o f ,
re i n fo rcing and stabilization techniques we re
necessary.A combination of soil reinforcing nets in
conjunction with geocomposite honey c o m b
material was utilized to prevent soil movement and
slippage as well as surface erosion. Stabilization of
the big tree specimens was performed with
u n d e r g round anchorage provided by concre t e
d o nu t - s h aped const ructions. The biggest ro o f
garden in Greece has been constructed in such way
that  it can host  multiple funct ions without
aggravating the city environment and will surely
improve the life quality of the citizens of Athens.

The perf ormance of 32 nativ e and
exotic species on an e xtensiv e
green roof in Melbourne ,Australia

Williams, N.S.G.*, Raynor, K.R., Rayner, J.P.

University of Melbourne Ð Burnley Campus, 500
Ya rra Boulev a rd , R i c h m o n d , 3 1 2 1 , V i c t o r i a ,
Australia
* corresponding author: nsw@unimelb.edu.au

Abstract
There is increasing interest in establishing green
roofs in Australian cit ies due to their
demonstrated environmental benefits. However,
the lack of scientific data available to evaluate the
applicability of extensive green roofs to Australian
conditions is a major barrier to their widespread
use. Relying on European and North American
experience and technology is problematic due to
significant diffe rences in climate, av a i l a b l e
substrates and plants.To overcome this knowledge
g ap we have constructed A u s t r a l i a Õs first
experimental extensive green roof and evaluated
the performance of 32 native and exotic plant
species over 10 months. Our 20 m2 green roof
utilised a Zinco system with 125 mm of scoria
based substrate. It was divided into four quadrants,
(native grasses, native herbs, native succulents and
exotic succulents), which were planted with 10
individuals of eight species (=320 plants). Survival
and growth were recorded using digital photo
a n a lyses and aesthet ic appearance assessed.
Australian grasses performed poorly, and only
Lomandra multiflora had greater than 50% survival.
The performance of the native herbs varied but a
number of species did well. Exotic succulents,
particularly Sedum species, survived and expanded
while native succulents such as Marieana georgei
and Calandrinia polyandra have great potential for
green roofs.
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A B S T R A C T S
Effects of ar tificial light intensity
and ambient CO 2 level on
photosynthesis of Araceae Species
commonl y used f or interior
landsca pe

Neretti, U.*, Giorgioni, M.E.

Department Fruit Tree and Woody Plant Science,
Viale G. Fanin, 46; 40127 Bologna, Italy
* corresponding author: uneretti@agrsci.unibo.it

Abstract .
The photosynthetic light-response curves of
Aglaonema Sylver Queen, Anthurium andreanum
Dakota, Dieffenbachia picta Camilla, Philodendron
erubescens Red Emerald, S p a t h i p hyllum wa l l i s i
Mauna Loa, Syngonium podophyllum Maya Red
plants we re analyzed after a 3-month
acclimatization period in a phytotron under 380-
400 ppm CO2 c o n c e n t r a t i o n , 26 ±2 ¡C
temperature and 8/16  hours of light/night  (20
umol ? m-2 s-1 neon lamps). CO2 assimilation of
c o m p l e t e ly expanded leave s , g rown during
acclimatization period, was measured by a
infrared gas analyzer  LI-6400XT increasing PAR
f rom 10 to 200 ?mol m-2s -1 photon flux
(common indoor conditions) and with two CO2
levels (400 -800 ppm).
Light  saturat ion (s ; ?mol m-2s -1) , l i g h t
compensat ion (g; ?mol m-2s -1) , ap p a re n t
quantum efficiency (AQE; ?mol CO2 ? ?mol PPF-
1), respiration (Rd; ?mol CO2 m-2 s-1), maximum
photosynthesis rate (Amax; ?mol CO2 m-2 s-1)
are discussed and used to classify species and
define the suitable intensity for artificial indoor
lighting.
Light compensation point resulted under PAR 10
umol ? m-2 s-1 for all species and regardless of
CO2 concentration while light saturation ranged
from 128.0 (Anthurium) to 584.4 (Syngonium) and
from 130.8 (Spatiphyllum) to 324.0  ?mol m-2s-1

(Aglaonema), under ambient and 800 ppm CO2,
respectively. At PAR of 200 ?mol m-2s-1, CO2
enrichment increased assimilat ion from 35.2
(Philodendron) to 80.6% (Anthurium), getting to
1.42 in Philodendron and 5.51 umol ? m-2 s-1 in
Syngonium.

Development of design criteria to
impr ove aesthetic a ppreciation of
extensiv e green r oofs

Dagenais, D.*(1), Gagnon, C.(2)

(1) School of Landscape Architecture, Faculty of
Environmental Design, University of Montreal and
Chair in Landscape and Environment, Faculty of
Environmental Design, University of Montreal, C.P.
6128, Centre-ville, Montreal, QuŽbec, Canada, H3C
3J7;
(2) Chair in Landscape and Environment, Faculty of
Environmental Design, University of Montreal, C.P.
6128, succ. Centre-ville, Montreal, QuŽbec, Canada,
H3C 3J7
*Corresponding author:
danielle.dagenais@umontreal.ca

Abstract
Books, reports, and articles have discussed the
aesthet ic as well as psychological benefit s of
implementing green roofs. These claims are based
on studies which show that scenes or landscapes
containing natural elements (usually vegetation) are
either preferred over urban scenes or landscape
devoid of these elements; or that they are more
psychologically beneficial. The authors submit that
these results can not actually be readily applied to
extensive green roofs, for two reasons. 1. It is
possible that extensive green roofs would not be
perceived as natural elements but as infrastructure,
as part of buildings. 2.The appearance of extensive
green roofs is very different from aesthetically
valued nature scenes. Studies involving the
preference between nature-containing scenes have
distinguished between scene content (types of
plants) and scene structure or spatial organization.
Both have been found to influence aesthetic
appreciation. Sanitary or seasonal conditions of the
vegetation, soil coverage and colour have also been
found to have an impact on preferences. In terms of
spat ial organizat ion, p re fe rred or  re s t o r a t i ve
landscapes have been mostly described as park-like
settings of smooth grass and trees. Studies indicate
that the quality of the urban environment as well as
the views could impact on preferences or aesthetic
appreciation. Based on an extensive review of
research results, the authors will propose design
cr iter ia to increase aesthetic ap p reciation of
extensive green roofs.The possible contribution of
familiarity, knowledge and environmental attitude to
the enhancement of aesthetic ap p reciation of
extensive green roofs will also be discussed.
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Fa•ade gr eening Ð a case study of
plant perf ormance fr om
Melbourne ,Australia

Rayner, J.P*., Raynor, K.R.,Williams, N.S, May, P.B.

University of Melbourne Ð Burnley Campus, 500
Ya rra Boulev a rd , R i c h m o n d , 3 1 2 1 , V i c t o r i a ,
Australia
* corresponding author: jrayner@unimelb.edu.au

Abstract
Despite the increasing interest in and use of fa•ade
greening in cities, there is little published research
literature in the area. This paper describes the
results of a detailed study undertaken at the
Council House 2 (CH2) building in central
Melbourne, Australia. The CH2 fa•ade greening is
located on nine levels of the northern side of the
building. It consists of 90 modular planters (300
litres volume), each located on a platform and
supporting a 1000 mm x 2000 mm stainless steel
X-tendª  mesh tre l l i s . Six diffe rent species
(Aphanopetalum re s i n o s u m , Clematis ari s t a t a ,
Kennedia rubicunda, Kennedia nigri c a n s, Pa n d o re a
pandorana,Trachelospermum jasminoides) were used,
totaling 164 plants.The study evaluated the project
18 months post-planting, in March, 2008. The
results showed a 60% failure of all plantings. The
plant failure was due to a multitude of factors
including poor plant selection, irrigation system
failure, container substrate design and problems in
installation and establishment.The paper explores
and discusses each of these factors in detail,
particularly comparing species performance, site
issues and analyzing substrate pro p e rt i e s . I t
concludes by identifying some key re s e a rc h
questions important to the development of fa•ade
greening for the future.
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A B S T R A C T S
Agronomic perf ormance of se veral
xeroph ytic species gr own in dr y
green r oofs 

Bacci D., Grassia M.E., Benvenuti S.*

Dipartimento di Biologia delle Piante Agrarie,
Universitˆ degli Studi di Pisa, Viale delle Piagge 23,
Pisa, Italy
* corresponding author: Sbenve@agr.unipi.it

Abstract
G reen surfaces in dense urban centres are
indispensable to prevent the well note Ò h e a t
islandÓ effects and to improve the urban comfort
as a funct ion of the positive psychological
i nvo l vements of a green landscap e. F rom an
aesthet ic point of view, g reen roofs help to
maintain a pleasant living environment and to
inducing an attractive balance between native
vegetat ion and urban infrastructure. A crucial
characteristic needed for this perspective is the
dry-tolerance of the vegetation since  water is the
s t rong limit ing factor of this bio-arc h i t e c t u re
application and evolution due to economic and
ecologic problems. The aim of the present work
was to test the agronomic performance of several
n a t i ve Mediterranean xe ro p hytic species.
Germoplasm of these species (A s t e ra c e a e,
C a ri o f y l l a c e a e, C ra s s u l a c e a e, E u p h o r b i a c e a e,
G l o b u l a ri a c e a e, G ra m i n a c e a e, L a m i a c e a e,
S c o f u l a ri a c e a e and Va l e ri a n a c e a e) was collected
from dry ecosystem during the year 2007 and the
progeny was grown in 2008 in the experimental
green roof. This agronomic environment, without
irrigation, was obtained by using an experimental
substrate, from vulcanic origin, implemented with a
basal layer of hy d ro p e r l i t e. In the Tu s c a n
e nv i ronment (Roselle, GR) the fo l l ow i n g
parameters we re analy z e d : biomass grow t h ,
canopy cover dynamics, flowering periods and
plant survival after the summer period.The results
evidenced the optimal performance of several of
the tested species in spite of the deep drought that
occurs during the july and august months. Finally
the several cr iter ions of plant  selection
( o r n a m e n t a l , scent pro d u c t i o n , e n t o m o f a u n a
attractivity, etc.) were discussed.

Germination ecolo gy of
Mediter ranean species fr om
natural Òliving wallsÓ

Benvenuti S.

Dipartimento di Biologia delle Piante Agrarie,
Universitˆ degli Studi di Pisa, Viale delle Piagge 23,
Pisa, Italy
* corresponding author: Sbenve@agr.unipi.it

Abstract
Green spaces in the urban landscape improve their
habitability because they assume many functions as
well as psychological recreation, environmental
benefits in terms of noisiness reduction. Besides
urban vegetat ion increases the availability of
wildlife habitats since they are needed to allow
biodiversity in this anthropized ecosystem. In the
cities space on the ground is very limited but
ve rtical space is plent iful. C o n s e q u e n t ly the
possibility to ÒgreeningÓ the urban walls assume a
crucial role in the evolution dynamics of bio-
a rc h i t e c t u re. This ve rt ical ve g e t a t i o n , c a l l e d
Òvertical gardenÓ, can be quite spectacular in
appearance, and in some cases, can even work to
filter clean air into the building in which they are
growing upon. Unfortunately the common Òliving
wallsÓ utilize plant species that needs water to
grow and consequently they imply economic and
ecologic problems. However it is easy to observe
that often old buildings are infested by some
vegetation that  grows in this deep stre s s e d
e nv i ro n m e n t . This stress is due not only by
nutrients lack but overall regards to the erratic
water availability.The aim of this work has been to
select  some of the typical Òwalls speciesÓ
characterized by flowering with positive aesthetic
impact and to test their seed dormancy and
germination characteristics in a perspective of
their agronomic use for the realization of dry
vertical gardens. Experiments were conduced in
vitro in Petri dishes by using climatic chambers
regulated to diffe rent light and temperature
conditions. In the cases of deep dormancy several
p hy s i c a l , chemical and/or physiological seed
treatments were tested to improve germination.
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Perf ormance of nativ e Sedum
species on an e xtensiv e green-roof
system in Bolo gna sur roundings,
Italy: flowering and co verage
pattern in r elation to pr opagation.

Giorgioni. M.E., Neretti, U.,

Department of Fruit Tree and Woody Plant Science,
46,Viale G. Fanin, 46- 40127 Bologna, Italy
* corresponding author:megiorg@agrsci.unibo.it

Abstract .
The genus Sedum includes the most popular species
of perennials for extensive green roof systems,with
thin substrate and not irrigated conditions in dry
Mediterranean areas, too, as the result of drought
and wind tolerance, ability to withstand
temperature extremes, rapid establishment, long life
and fast self-propagation.
The horticultural available sedums are more than
5 0 , including cultivars and species, but  many
regional forms can be identified, m o r p h o -
physiologically different and well adapted to specific
pedo-climatic conditions.
Five Italy native Sedum types (S. album, ÔgreenÕand
Ôg re y Õ forms of S. re f l e x u m , S. s e x a n g u l a re, S.
hyspanicum var.pallidum) from the Appennino Tosco-
Emiliano have been grown in modules for extensive
green roof, with a 9 cm substrate, including 8-12
mm and 3-5 mm volcanic tuff in the bottom and in
the superficial layer, respectively, and gravel on top.
The percentage of coverage, plant height, flowering
period and length were valuated over one year,from
October 2006, in relation to type (tip or stem) and
weight (g/m2) of cuttings at planting.
At flowering time, after 7.5 months from planting,
the S. reflexum ÔgreenÕtype resulted taller and earlier
(7 ± 2days) than ÔgreyÕone and exibited a coverage
around 10% higher, from digital image analysis (48.7-
38.4 % coverage respectively, starting from 100
cuttings, equivalent to 200 g/m2/ ). The cutting
number seems to influence coverage more than
initial cutting weight. Plant area of S. album, S.
sexangulare and S. reflexum ÔgreyÕwas alike (10.3-10.7
and 13.6 cm2/plant) with a higher establishment
capacity of tip than stem cuttings. Flowering period
ranged from the15th May to the end of June. All
types tested survived during winter and resulted
suitable for the use on non irrigated extensive
s y s t e m s , except for S. hyspanicum v a r. pa l l i d u m
because of its growth as an annual and leaf lack
during summer.

Turfgrass gr owth and
evapor transpiration in intensiv e
green r oof systems

Nydrioti, E., Papadopoulou, M., Nektarios, P.A.*

Dep. of Floriculture and Landscape Architecture,
Agricultural University of Athens, Iera Odos 75,
11855,Athens, Greece.
*corresponding author: pan@aua.gr

Abstract
Green roofs constitute an alternative way to increase
green space in modern cities which are characterized
by dense construction and lack of free space.The aim
of the study is to investigate the intensive green roof
substrate and drainage effects on turfgrass growth
and evapotranspiration.Two studies were performed
in outdoor lysimeters having an internal diameter of
30cm and a height of 45cm.The lysimeters were filled
with 2 different drainage systems.The first drainage
system consisted either from 15cm Lava and a
geotextile on top [G] while the second drainage
system consisted from 10cm Lava and 5cm sorted
sand. In the first study [A] the substrates were SL60-
P40, SL60-P20-PER20, SL60-PER40, SL30-P40-PER30,
SL30-PER70, while in the second study [B] the
substrates we re SL3 0- P2 0- P E R3 0- L2 0, S L3 0- P2 0-
P E R3 0- P V2 0, S L3 0- P2 0- P E R3 0- LV2 0, S L3 0- P E R4 0-
PV30, SL30-PER70, where SL= Sandy Loam soil, P=
Peat,PER=Perlite,L=Hellenic Lava, PV=Italian Pumice,
LV= Italian Lava. Each study was replicated in two
different time periods (autumn and spring). The
lysimeters were seeded with Festuca arundinaceae and
the growth of the turf was determined by clippingÕs
dry weight. In study A turf growth was promoted
mostly in substrate SL60-P40 in both seasons. The
least turf growth was observed in substrate SL30-
P40-PER30 during the autumn and in substrate SL60-
PER40 in the spring. In the second study [B] turf
growth was promoted mostly in substrate SL30-
P E R4 0- P V30 in autumn, while there we re no
differences among the substrates in the spring. The
e f fect of drainage system was not significant
concerning the growth of the turf in any of the two
studies. Evapotranspiration (ET) was increased in
substrates SL60-P40 and SL30-PER40-PV30 which
was dire c t ly correlated to turfgrass grow t h .
Differences in the spring were detected neither for
the drainage systems nor for the substrates. In
contrast the geotextile drainage system increased the
ET in both studies by 6.4mm during the autumn.
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A B S T R A C T S
Metalaxyl-m leaching fr om
diff erent substrates and draina ge
systems in intensiv e green roofs

Nikologianni A.(1),Andreou P.(1), Nektarios P.A.(1) and
Markoglou A.N.(2)

(1)Dept.of Floriculture and Landscape Architecture,
Agricultural University of Athens, Iera Odos 75
Str., 11855,Athens, Greece
(2)Dept. of Pesticide Science,Agricultural University
of Athens, Iera Odos 75 Str., 11855,Athens Greece
* corresponding author: pan@aua.gr

Abstract
Contemporary urban areas are characterized by
the lack of open green spaces due to the
overwhelming presence of structured surfaces.
Green roofs seem to be, an effective alternative in
order to increase the green areas of the cities and
urban centers. H oweve r, t h e re is a lack of
re s e a rch evidences concerning the leaching
potential of the applied agrochemicals on the
green roofs that might end into the sewage
systems. Therefore the aim of the present study
was to investigate the leaching potent ial of
metalaxyl-m (mefe n ox a m ) , a highly soluble
fungicide, used in turfgrass culture. The study
comprised by 2 trials and was conducted in
outdoor lysimeters, (450mm height and with
300mm ID). Fifty four lysimeters we re
constructed and filled with different substrates
using two different drainage systems: a) a tri-
l aye red sand/lava system (S) and b) a
geotextile/lava (G) system. For the first trial (A)
the substrates were SL60-P40, SL60-P20-PER20,
SL60-PER40, SL30-P40-PER30, SL30-PER70. The
substrates for the second trial (B) were SL30-
P2 0- P E R3 0- L2 0, S L3 0- P2 0- P E R3 0- P V2 0, S L3 0-
P20-PER30-LV20, SL30-PER40-PV30, SL30-PER70,
(SL=Sandy Loam Soil, P = Pe a t , P E R = Pe r l i t e,
L=Greek Lava, PV=Italian Pumice,LV=Italian Lava).
All lysimeters we re seeded with Fe s t u c a
a r u n d i n a c e a. The highest  re c o m m e n d e d
concentration of metalaxyl-m (1.476,9 mg L-1)
was applied once in eve ry lysimeter at the
initiation of the tr ials, and the effluent was
collected and analyzed for fungicide traces.
Metalaxyl-m was determined by high
p e r formance liquid chro m a t o g r ap h i c - m a s s
spectrometric (LC/MSD) detector configured for

atmospheric pressure chemical ionization (APCI).
It was found that metalaxyl-m leaching rate was
greater in the substrates that did not include peat
as soil amendment, regardless of the drainage
system. In addition metalaxyl-m concentration in
the leachate was re d u c e d , as the peat
participation in the substrate increased from 0 to
20 to 40%. However it was noticed that despite
the observed differences in-between substrates,
all the detected concentrations exceeded the
maximum permitted residues level (MRL) of 0,1
?g L-1.
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Living walls as traditional element
in urban gr owth

Dumitras, A.*, Pop, P., Singureanu, V., Ilca-Suciu, T.,
Zaharia, D., Oroian, I., Bors, S.

University of Agricultural Sciences and Veterinary
Medicine, Manastur Street, no. 3-5, 400327 Cluj-
Napoca, Romania.
*corresponding author: D.ADELINA@email.ro

Abstract
The lack of vegetation in the urbanized areas, as a
result for the development of the human
establishment, directly affects the quality of life,
from a physical and a esthetic point of view.
The transition to a healthy urban environment,
ecological, with high esthetic valences can be
accomplished by applying innovative technologies
in the landscape area, only by profundity studies,
safety methods and technologies, usage of durable
materials and compounds.
The construction of living walls is recommended
both in interior and especially in the exterior of
the buildings. By applying these technologies, any
kind of area can be used at its maximum capacity,
obtaining esthetic valences, benefic for the
environment and for the human health.
Compared with the classical front side of buildings
composed by climbing plants like (H e d e ra ,
Partenocissus, Wisteria, Clematis, Lonicera), for the
construction of living walls we can choose a
variety of dendro-flor icol species like height ,
habitus and shape: succulent plants, shrubs, ferns,
decorative grass, perennial species and others.
Even if the price of constructing and maintaining
the living walls is higher than a classical landscape
area, compensates by the environment benefits,
raising the vegetation surfaces, with impact for
reducing the pollution effect.
The new modern concepts for landscap e
d evelopment are keen on using any kind of
surfaces of glass on concrete turning them in real
vertical gardens, being possible to overcome the
development of the urban area making a smooth
transition for a healthy green urban environment.

Abo ve the Str eet, Below the Clouds:
PeopleÕs Psychoph ysiolo gical
Responses to Gr een Roof
Landsca ping in Urban Ha waii

Kaufman,A.J., Sabugo, J.

University of Hawaii Manoa, HI
* corresponding author: kaufmana@hawaii.edu

Abstract
The green roof movement is in its emerging stages in
the State of Hawaii, with public and political interest
i n c re a s i n g . E ven though rooftops are not an
everyday thought, green roof technologies offer
many benefits in storm water abatement, heat island
mitigation and energy savings in comparison to
conventional roofing.What has not been extensively
a dd re s s e d , a re peopleÕs emot ional and phy s i c a l
responses to green ro o f s . Since green ro o f
technology is not widely known, and the high initial
cost of green roofs re l a t i ve to conve n t i o n a l
c o n s t r u c t i o n , discourages their installat ion. I n
Hawaii, especially Honolulu which has approximately
17,603,180 square feet of roof space in business
districts alone, urban sprawl and demand for new
agriculture lands is resulting in the conversion of
HawaiiÕs landscape from an aesthetic natural icon
into a tap e s t ry of commercial and industrial
d eve l o p m e n t . H aw a i i Õs economic base, which is
l a r g e ly dependent  on the visitor industry, i s
t h reatened with the degradation of its main
attraction, namely the natural beauty of the islands.
D evelopment of urban and industrial ro o f t o p
technologies seems a promising means by which to
a dd ress concerns about  existing and future
development and current loss of vegetation. In
a dd i t i o n , i m p rovement  of urban aesthetics
throughout the islands from adopting wide use of
green roof technologies potential to sustain and
increase economic revenues through tourist dollars,
but also improve HawaiiÕs natural environment. The
use of psychophy s i o l o gy in previous re s e a rc h
indicates that plants and landscaping dominated by
vegetation contribute to peopleÕs states of arousal
and calmness. This information could have
tremendous economic and social impacts for office
workers, high rise tenants, and tourists that have a
view of a green roof versus a conventional roof.This
paper address peopleÕs emotional, economic and
physiological responses, for green roof technology
verses standard roofing practices in Hawaii.
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The landsca pe construction of the
cover: Energ etic challeng es for the
21st centur y

Mart’nez Quintana, L. *(1), Ortega UmpiŽrrez, M. (2)

(1) Department of Art, City and Territory. School of
Architecture. University of Las Palmas de Gran
C a n a r i a , Campus Universitar io de Tafira Baja,
35017, Las Palmas de Gran Canaria, Espa–a.
(2) D e p a rtment of Graphical Expression and
Architectonic Projects, School of Architecture,
University of Las Palmas de Gran Canaria,Campus
Universitario de Tafira Baja, 35017, Las Palmas de
Gran Canaria, Espa–a.
* corresponding author: lmartinez@dact.ulpgc.es

Abstract
In last  years urban populat ion has grow n
exponencially, especially in the Third World. 50
cities around the world have more the 15 millions
people, being 40 of them in the Third World.This
spontaneous global urbanizat ion pro d u c e s
urbanized regions like the megalopolis of the
d eveloped wo r l d , h aving high env i ro n m e n t a l
degradation with few viable options to improve.
Though strategies like public transport, which
reduces global CO2 e m i s s i o n , h ave been
implanted, we should look for a wider solution as
landscape is.
Huge ÒunusableÓ covers, which are frequently seen
in megalopolis, could be transformed into ÒgreenÓ
covers, with a rigorous planning and execution in
general scale, as a strategy to fight against the
increase of current indexes of global warming.
These actions will allow us to improve air quality
in our highly pollutioned cit ies, re d u c i n g
overheating of the atmosphere by increasing green
s u r f a c e s , p romoting thermal and acoustic
insulation of buildings, and minimizing energetic
consumpt ion of cities. A p a rt from an
administrative legislation wich allows that a large
scale action reaches Kioto protocol in 2012,
t r a n s format ion of these spaces will permit a
healthier culture.
In view of the ecological accumulated short-term
benefits by the employment of these actions,
landscape construction of covers, bets on being a
tool to bear in mind when planning our cities.

Orto v olante : Green roofs on Rome
local mark ets

DÕAmbrogi, S.*(1), Bretzel R.(2)

( 1 )L a n d s c ape arc h i t e c t , via T i b u rtina 68, 0 0 1 8 5 ,
Rome, Italy
(2)Designer, via Mantova 23, 00100, Rome, Italy
*corresponding author:
serena.dambrogi@fastwebnet.it

Abstract
In historic towns itÕs difficult to identify green areas
alternatives at the existing gardens.
In Rome, the roofs of local markets could offer
new opportunities in this sense. Must of these
buildings have flat roofs that constitute potential
places to localize green areas both for children and
adults leisure and for educational activities. In fact
the local markets are well localized in the urban
n e t work often inside crowded are a s , e a s i ly
accessible and well served by public transport.
The presentation describes the proposal of a
garden on roof of a local market in a Rome central
district. In the project the roof becomes a new
public space where connect the hort i c u l t u r a l
act ivit ies at  pr imary school teaching
methodologies (observation of plant life cycle,
knowledge of seasonal vegetables variety, etc.) and
where use low maintenance plant associations.
Then the green roof layout shows intensive
cultivation system for the vegetable garden and
extensive cultivation system for the playground
a re a s . In these areas the use of wildflowe r
associations has the main aim to enhance the
esthetical value of urban landscape controlling, at
the same time, the garden maintenance costs.
The highest level (terrazzo) is an inaccessible area
with shrubby plants; the medium level (prateria) is
accessible (playground and sport areas) and has
gramineous and wildflowers planting. The lowest
level (sosta) is an area for leisure and educational
act ivit ies as botanic pathway and teaching
vegetable garden.
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Green roofs within climate chang e:
an envir onmental tool f or the
Mediter ranean city

Riguccio, L.*(1), Falanga, C.(2)

(1) The green area and Landscape Planning
Laboratory  Scuola Superiore Catania  University
of Study of Catania, Via santa Sofia 100, 95123,
Catania, Italy.
(2) Department of Agrarian Engeneering, University
of Study of Catania, Via santa Sofia 100, 95123,
Catania, Italy.
* corresponding author: riguccio@unict.it

Abstract
Ecological equilibrium should exist between Man and
his env i ronmentÉ wellbeing concerns the global
environment from a single habitation to the entire
atmosphere (World Health Organization WHO).
Half the worldÕs population lives in cities, most of
whose environmental snapshots are degraded, and
in which Ôurban heat islandsÕ are on the increase. In
the near future, many Mediterranean cities will
become such.
Green roofs can play a role in reducing urban heat
islands (UHI), but to date, there is insufficient data
on the appropriate techniques and technologies
for the Mediterranean.
This work proposes the study of green roofs as a
tool of env i ronmental mit igatation for urban
requalification strategies.
By means of several real and virtual case studies,
guide lines are drawn specifically aimed at the
Mediterranean city using green roof technology
and garden placement . T h e re fo re, p a rt i c u l a r
importance is given to Mediterranean landscape
and xeriscaping.
By means of bio-mitigation, plants and green roofs
can contr ibute to reducing urban heat .
F u rt h e r m o re, sustainable planning as well as
o p t i mum landscape planning, can considerably
improve urban microclimates and consequently
the quality of life.

Principles of selection of
ornamental w oody plants
assor tment f or gar dens on r oofs 
in conditions of Minsk

Torchyk , U.

Central Botanical Garden of Belarus National
Academy of Sciences, Surganova Str. 2B, 220012,
Minsk, Belarus
* corresponding author: dendro@tut.by

Abstract
For control of woody plants growth and their
development in gardens on roofs we studied
m i c roclimatic conditions on roof surfaces of
buildings with different number of storeys and
these conditions influence on 30 species and
forms. Fall in temperature of substrate till - 18-22¼
? in winter and its heating till + 25-33,4¼ ? in
summer are revealed as main limitative factors by
growing of woody plants on roofs.There are some
typical fe a t u res for seasonal development of
woody plants on roofs in conditions of Minsk such
as: increase of vegetation period by majority of
taxa, shortening of fruits ripening period, more
intensive tonality of autumn colouring of leaves.
Ability of roots of woody plants for hardening by
growing in gardens on roofs is proved. It allows
extend an assortment of commonly used plants.As
a result of the research we revealed the main
criteria by choosing a range of plants such as: high
winter hard i n e s s , e s p e c i a l ly of root system;
compact growth fo r m ; high ornamentality
perceived within short distance. By such criteria
the most suitable for these purposes are
ornamental forms of introducted species which
were long-tested and showed sufficient steadiness
in conditions of Minsk. Adaptive possibilities of
plants and developed recommendat ions on
keeping agrotechnics let  them pre s e rve high
ornamentality by cultivation on roofs of buildings
within 10-12 years.
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With the head in the clouds and the
feet in the co ver.
Green roofs Systems.

Mart’nez Quintana, L.*(1), Ortega UmpiŽrrez, M.(2)

(1) D e p a rtment of Graphical Expression and
Architectonic Projects. School of Architecture.
University of Las Palmas de Gran Canaria,Campus
Universitario de Tafira Baja, 35017, Las Palmas de
Gran Canaria, Espa–a.
(2) Department of Art, City and Territory. School of
Architecture. University of Las Palmas de Gran
C a n a r i a , Campus Universitar io de Tafira Baja,
35017, Las Palmas de Gran Canaria, Espa–a.
*corresponding author: mortega@degpa.ulpgc.es

Abstract
Garden-roofs, also known as green roofs, have
been executed for centuries as natural thermal
insulation, for low temperatures in cold climates,
and to protect from intense solar radiation of hot
climates. Benefits of thermal insulation,allow us to
minimize climatic extreme situations, reflecting
vegetation part of the long wave caloric radiation
emitted by the construction and preventing that
wind takes contact  with the surface of the
substratum, diminishing building heat loss.
Green roofs, or ecological covers, which arose to
g i ve efficient response to these and other
re q u i re m e n t s , concern to the ve r n a c u l a r
architecture.Today, they have joined to sustainable
strategy.
We will analyze different horizontal and inclined
green roofs solutions, and we will develop their
most significant constructive details.

The Problems of Interior
Landsca pe Design inT ourism
Buildings at Antal ya Region

Kaynak•õ Elin•, Z.

Akdeniz University Fine A r ts Faculty, 0 7 0 5 8 ,
Antalya,Turkey.
* corresponding author: zuhalelinc@akdeniz.edu.tr

Abstract
In 2008, nearly 948 tourist facilities are being
estimated in the city of Antalya. Unfortunately,
definite numbers cannot be given concerning the
tourist facilities as each and every day a new one
is opened.
Due to the fact that in the city of Antalya -with a
surface area of 2.810.437 hectare- these 948
tourist facilities were completed in a short time,
high competition between the tourist facilities has
s t a rt e d . This has resulted in searching new
alternatives of inner decoration for the tourist
facilities.
Therefore the inner garden concept also became a
very important decoration object.As the number
of inner gardens used in the decorations increase,
the number of problems have also increased.
Due to the fact that the plants used in the inner
gardens are living things, some esthetical problems
started to occur after the applications of the
projects. Sometimes a very compact type of a plant
has grown so much that it almost closed the way.
At times, the plants which were planted at the
second line grew so fast that they blocked the
plants in the front lines.Additionally dirt started to
occur due to defoliation and due to spread land.
The chemical ingredients given to the plants of the
inner gardens were causing damages in the inner
garden decorations; at times even causing them to
melt down.
Besides such esthetical problems of the inner
garden plants, some other problems also started
to occur over time due to physiological needs.
In order to have healthy plants in the inner gardens
as a piece of inner decoration, and in order to
obtain the required color and shape of the plant,
the growth circumstances required by the plant
must be fulfilled.The inner garden can easily be a
great failure if one cannot came across with the
water, light, air and alimentation needs of the
plants. One other reason of failure is the mistake
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made in maintenance. For example the light is a
ve ry impor tant  source for the plants fo r
photosynthesis and also for them to produce
alimentation.The duration, quality and the density
of the plant must be arranged in the ratio the plant
requires.
At the end of the research, some criteria are
determined, which are very important for inner
designs in esthetical and functional terms.

Medicinal plants in interior
landsca pes in thera peutic facilities

Zepperitz, C.(1)*, Oschmann, C.(2), GrŸneberg, H. (2),
R??i?kova, D. (2)

(1) Ironmudspa Bad Schmiedeberg, Kurpromenade 1,
D-06905 Bad Schmiedeberg
(2) Inst itute for Hort icultural Sciences, S e c t i o n
Ornamentals, Humboldt- University, Lentzeallee 75,
D-14195 Berlin,
* corresponding author: kg@embs.de

Abstract
In therapeutic facilities medicinal plants should be
presented all year long blooming and in good vital
c o n d i t i o n . T h e re Õs ve ry lit tle knowledge about
medicinal plants and methods for earliness and
cultivation. The goal of this first study was to
evaluate a serious of medicinal plants in respect of
the effects of light and temperature on growth and
flowering.
The tested species were Achillea millefolia, Calendula
o f ficinalis ÔFiesta GitanaÕ , H y p e ricum perfo ra t u m ,
Echinacea purpurea and Urtica urens
Illumination: from 6am Ð 6 pm,if the irradiance was
lower than 275 µmol/s/m2

variant 1: 24,4 µmol/s/m2
variant 2: 48,8 µmol/s/m2

Temperature: 11/23/06 Ð 01/04/07:10¡C
01/05/07 Ð 03/31/07:14¡C
The experiment commenced by batches 11/23/06,
12/20/06, 02/05/07, 02/21/07
Results:
The temperature of 10¡C was too low for a good
growth rate.
A chillea millefolia a n d Calendula officinalis ÔF i e s t a
GitanaÕstarted blooming by the end of February.
These species are suitable for early blooming
combined with an att ractive ap p e a r a n c e. T h e
lifespan under indoor conditions is about 10 weeks.
Althea officinalis and E chinacea purpure a s t a rt s
blooming in April and a non-uniform growth was
observed.
Urtica urens showed an attractive vital appearence
H y p e ricum perfo ratum was ve ry susceptible fo r
Botrytis cinerea and showed no blossoms until the
end of March.
This first study had revealed that medicinal plants
can successfully be cultivated in wintertime and
being presented in interior landscapes. However, it
needs more research work to extend the range of
species of medicinal plants and to investigate the
trigger mechanism for their flowerinitiation.
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In vitr o plantlets fr om somatic
embr yos of selected ornamental
plants- a ne w prospect f or interior
decorations and hor ticultur e
industr y

Hasbullah, N.A. (1), Mat Taha, R.(1),Awal,A.(2)

(1) Inst itute of Biological Sciences, Faculty of
Science, University of Malaya, 50603 Kuala Lumpur,
Malaysia.
(2) Faculty of Applied Science, MARA University of
Technology, 40450 Shah Alam, Selangor, Malaysia.
* corresponding author: azahhas@yahoo.com

Abstract
Somatic embryogenesis is a multi-step process for
the induction of somatic embryogenesis, embryo
d eve l o p m e n t , e m b ryo maturation and embryo
germination.All plantlets obtained through somatic
embryogenesis did not differ phenotypically from
the parental clones. In this study, several plants
such as G e r b e ra jamesonii, B e gonia x h i e m a l i s
Fotsch., and Saintpaulia ionantha were successfully
regenerated through somatic embr yo g e n e s i s
process. Explants such as leaf, petiole and stem
were used to induce somatic embryos from all the
plant species. Explant were cultured on Murashige
and Skoog (MS) medium supplemented with
various types of plant growth regulators such as 6-
Benzylaminopurine (BAP), ?-Naphthalene acetic
acid (NAA), 2, 4-Dichlorophenoxyacetic acid (2,4-
D) and T h i d i a z u ron (TDZ). Due to the
attractiveness and elegance of in vitro plantlets
derived from somatic embryos, they have the
potential to be promoted and marketed as interior
d e c o r a t i o n s , scientific handicrafts and furt h e r
publicized as a new prospect in hort i c u l t u re
industry
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A B S T R A C T S
Biof eedback e vidence of social and
psycholo gical health benefits
provided b y plants and flo wers in
urban en vir onments

Mattson, Richard H.

Kansas State Unive r s i t y, D e p a rtment of
Horticulture, Forestry and Recreation Resources,
2021 Throckmorton Hall, Manhattan, KS  66506-
5506, U.S.A.
* corresponding author: mattson@ksu.edu

Abstract
Biomedical instrument advancements have made it
possible to re c o rd and understand human
responses to plants in urban env i ro n m e n t s .
Biofeedback is an experimental method used to
measure stress by monitoring blood pressure,
heart rate, skin temperature, muscle tension, and
e l e c t ro-dermal re s p o n s e s . Initial biofe e d b a c k
research at KSU involved measuring finger tip
temperature responses to interior plants while
subjects listened to a relaxation tape. Within five
minutes, subjects near a live plant had increased
skin temperature and lower stress, while those
looking at a photograph of the same plant were
less responsive, and minimal change occurred in
the same room with no plants. Another group of
subjects, walking through a botanical garden had
s i g n i f i c a n t ly lowe red heart  rate and blood
pressure. Stress reduction occurred and fast beta
brain waves increased for subjects in a room with
red flowering geraniums as compared to
responses in a room with green foliage or in an
empty room. For groups of students who were
gardening, within 40 minutes, significant changes in
i m munoglobulin A and cortisol occurre d , a s
compared to those who were not gardening.This
resulted in fewer colds and respiratory problems
reported by the gardening group. Other KSU
research has measured social interaction, stress,
and pain perception to fragrance, color, and plant
density within hospital rooms, classrooms, and
landscape gardens.

Urban parks in Tunisia: spaces f or
psycholo gical r est cur e

Loukil, B.

ENSP Versailles ÐISA Chott Mariem,France
* Corresponding author: Loukilb2004@yahoo.fr

Abstract
The creation of public green spaces in urban areas
was an occidental invention. Since 1891 this policy
has been installed by and for the French settlers in
Tunisia, bringing improvements to urban landscapes.
After  Independence in 1956, the Tu n i s i a n
government  had the pr iority of creating and
resolving city planning issues.ThatÕs why we qualify
this period as a ÒSilent GreenÓ one. It has taken
thirty years ever since to notice the emergence of
the ÒGreen PolicyÓ as part of the governmentÕs
agenda.
This policy has emerged with the creation of the
National Agency of Env i ronment Protection in
1988, followed by the foundation of the Ministry of
Environment and Sustainable Development. ÒGreen
HandÓ is a basic strategy elaborated by the Tunisian
Ministry of Environment. It aims to protect natural
resources. Its sphere of action is the creation of
national programs and projects like the National
Program of Urban parks (1996) established in order
to create hundreds of parks in the national
territory.
Throughout this contribution, we do not intend to
conduct  an inve n t o ry of env i ronment  policy
p ro g r a m s . R a t h e r, we will t ry to add ress the
following question:What is the rationale for urban
park creation in capital city of Tunisia and for
whom?  
It was indispensable to observe people in parks in
order to determine their practices. We have also
made a sample survey which refers to visitors from
different social classes. This study proves that the
success of a terr itorial program such as the
National Program of Urban Parks depends not only
on insidersÕ actions but also on visitorsÕ practices
and perceptions.
Twelve years after the launching of this territorial
program, twenty six parks were founded and were
open to the public. By this research, we have
studied the sample of three parks: Nahli Park,
Mourouj Park and Farhat Hached Park localised in
Great Tunis.
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Identifying r estorativ e elements 
in small urban parks using e ye
movement tracking

Nordh, H.*, HŠgerhŠll,C.

D e p a rtment of Landscape A rc h i t e c t u re
and Spatial Planning, Norwegian University
of Life Sciences, Box 5003 N-1432 Aas
* corresponding author: helena.nordh@umb.no

Abstract
Earlier evidence suggests that natural scenes are in
general more restorative than built scenes but we
know very little about which specific elements or
structures in nature that promotes restoration.
Restoration involves the process of recovering
from stress and restoring cognitive functions. By
using eye movement tracking this study
investigates which elements e.g. flowers, trees,
bushes, type of ground cover etc. that people
actually focus on when evaluating if the space is
restorative or not.A sample of 38 photos of small
urban green spaces (pocket parks) was
p reselected for low and high re s t o r a t i o n
l i ke l i h o o d . 33 students with varying study
b a c k g round part i c i p a t e d . First  subjects we re
briefed about the procedure and the rating task in
which the subjects should indicate on a scale from
0-10 how good a place it would be to restore and
recover in. They were then asked to imagine
themselves being mentally tired and in need of
re s t o r a t i o n . Photos we re presented for 10
s e c o n d s , on a 19Ó scre e n , 670mm from the
participant. Eye movements were registered for
each photo, followed by the rating task on screen.
Various analyses, such as generation of heat maps
and analyses of fixation number and dwell time in
areas of interest were made for each park, based
on all subjects, to identify which areas attracted
most attention. Further analysis will be done and
result from the analysis will be presented at the
conference.

With ste war dship , turfgrass off ers
envir onmental and sociolo gical
benefits

Waltz, C.*(1), Bauske, E.(1), Trenholm, L.(2), Moss, J.(3),
Stachlewitz, R.(4)

(1)The University of Georgia, 1109 Experiment
Street, 30224, Griffin, GA, USA.
(2)The University of Florida, Box 110675, 32611,
Gainesville, FL, USA.
(3)Oklahoma State University, 360 Ag Hall, 74078,
Stillwater, OK, USA.
(4)The Lawn Institute, 2 East Main Street, 60118,
East Dundee, IL, USA.
*corresponding author: cwaltz@uga.edu

Abstract
The use of turfgrass in urban environments is
routinely scrutinized. Concerns are raised about
fertilizer and pesticide application,as well as, water
management practices associated with turfgrass
maintenance. The objective of this project was to
review research pertaining to the environmental
and sociological benefits of turfgrass. A second
objective was to provide alternatives (e.g. Best
Management Practices - BMPs) which mitigate the
environmental impact of turfgrass management
practices. Studies have demonstrated the positive
and non-harmful impacts of turfgrass systems,
particularly pertaining to nutrient and water use.
Often turfgrass is perceived as being an over-
consumer of fe rtilizer and water, in spite of
multiple research studies showing turfgrass has a
high affinity for nutrient uptake and could survive
periodic periods of drought. Additionally, but less
discussed are the effects of landscapes, turfgrass is
a component of an overall landscape, on human
behavior and psyche. Turfgrass establishment is a
cr itical component of erosion and sediment
c o n t ro l . This project  relates findings fro m
published scientific studies and case studies that
demonstrate where turfgrass systems have served
a functional role in community enhancement and
how active stewardship by industry practitioners
can influence conservation and policy.
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Hor ticultural training impr oves
inmates job pr ospects and sense of
well being

OÕCallaghan,A.

University of Nevada, Cooperative Extension, 8050
Paradise Road, Las Vegas, NV 89123
* corresponding author:ocallaghana@UNCE.unr.edu

Abstract
U n i versity of Nevada Cooperative Extension
(UNCE) faculty members have taught basic
h o rt i c u l t u re to inmates of Southern Nev a d a
correctional facilities for over eight years. The
training material used was originally the 70-hour
curriculum used to train gardening volunteers. Over
the past three years we have revised it to direct it
more toward job skills  to assist inmates after
release. The curriculum was first expanded to do
more intensive teaching on such topics as irrigation,
l a n d s c ape plant selection and maintenance, a n d
p roblem solving. E ven with these changes
h o rt i c u l t u re jobs we re generally limited to low
paying, entry level ones. To improve employment
opportunities, UNCE collaborates with the Nevada
Department of Agriculture. After inmates have
passed the horticulture program, they may take the
state pesticide applicator training and examination.
Conversations with potential employers indicate that
this significantly enhances their likelihood of
employment at a higher than entry level. Most
recently we have added a unit on resume writing and
applying for jobs.
More than 300 inmates have completed the training
to date at six institutions ranging from minimum to
medium security.
For many prisoners, completing the training program
is their first educational accomplishment. S o m e
report that because of this training they enrolled in
college after leaving the prison system. T h e
incarcerated population of the US is growing. The
total prison and jail population reached 2,258,983 by
the end of 2006, representing 0.7% of the US
population From 1995 to 2000, the prison population
increased by 17%, while educational programming
increased by only 1%. Any program that can lower
recidivism is essential. Due to the nature of their
crimes, many inmates cannot return to previous
professions.This is especially true of prisoners who
commit white-collar crimes.These inmates need new
avenues for employment to make a legal living.
Horticultural training provides an opportunity to
change attitudes and life goals.

Urban Agricultur e in Israel:
Between Civic Agricultur e and
Personal Empo werment

Alon-Mozes,T

Technion, Israel Institute of Technology, Faculty of
Architecture and Town Planning
Technion City,32000, Haifa, Israel
Corresponding authorÕs: artal@tx.technion.ac.it  

Abstract
This paper examines several re p re s e n t a t i ve case
studies of urban agriculture in Israel from the mid
1930s and the early 2000s.It suggests that as the
economic value of this practice was, and still is very
limited; people relate other meanings for cultivating
small, private vegetable and flower gardens. Beside the
personal benefits of the practice,or its environmental
contributions, the paper identifies the civic role of the
practice - not merely for the community, but for the
entire nation.
As a civic practice,urban agriculture is lately discussed
not only as a mode of locally-based food production
aimed for communitiesÕ social and economic
d eve l o p m e n t , but also as a mechanism fo r
strengthening connectedness to place via embodied
work and agricultural literacy.
The Israeli case is unique.During the pre-state period,
urban agriculture was perceived as an agent that
cultivates national pride and cohesiveness.Agriculture
was considered as a public action of commitment to
the nationÕs ideology that aspired to bring back the
Jewish people to cultivate their ancestral land. Urban
gardeners were recruited into this framework as
representing the share of the urbanites in the national
project.
Lately, as agriculture work lost its priority within the
Zionist ethos, the country became more urbanized
and crow d e d , and national ideology became less
influential, the national expression almost disappeared
from the urban agriculture discourse. Interestingly,
urban agriculture remained in the form of nostalgia for
a better, na•ve Israel, or as a commitment to religious
codes. Surprisingly, recent attempts to recruit new
immigrants to establish urban gardens are based on
the early 20th century rhetoric of nourishing place
attachment via agricultural work. The findings reveal
that such considerations no longer prevail within the
veteran local population.
As a qualitative research, this work is based on diverse
s o u rc e s : a rchival documentation, case studies
exploration and interv i ews with gardeners and
experts.
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Comm unity health and urban
agricultur e

Bellows,A.C.

Institute for Social Sciences in Agriculture, UniversitŠt
Hohenheim, Schloss MuseumsflŸgel, 70599 Stuttgart
Corresponding author: anne.bellows@uni-hohenheim.de

Abstract
Urban gardening and farming are experiencing growth
and recognition in much of the world. But while the
entrepreneurial and urban planning aspects of urban
horticulture are increasingly being understood, related
health benefits have not yet convinced community
health professionals to support actively the expansion
of urban gardening and farming. D i ve r s e
interdisciplinary studies are beginning to amass peer-
reviewed data that link public health outcomes with
urban horticulture, however, this research is scattered
and to date unrecognized. The purpose of this paper
p resentation is to present structured re s e a rc h
evidence of the links between urban horticulture and
health with the objective of convincing community
health policy makers to centralize urban horticulture
as an appropriate community health intervention.
Working with plants and being in the outdoors trigger
both illness prevention and healing re s p o n s e s .
Gardening-related exercise has been connected to
reducing risks of obesity, coronary heart disease,
g lycemic control and diabetes, and occupational
injuries. Health professionals use plants and gardening
materials to help patients of diverse ages with mental
illness improve social skills, self-esteem, and use of
leisure time. Horticulture therapy promotes plant-
human relationships to induce relaxation and to reduce
stress, fear and anger, blood pressure, and muscle
tension.
Urban community and school-based lands dedicated to
food production encourage participation in the vigor of
a positive urban environment.Working collaboratively
to ÒgreenÓ a neighborhood creates safe and pleasant
neighborhoods that decrease air pollution, reduce
crime and enhance civic life. Social engagement is
positively correlated with personal attention to health
care and wellness.
Of course, urban gardens and farms also produce
significant amounts of fruits, vegetables, fish, poultry,
and meat. Urban agriculture provides a buffer both
against local economic insecurity as well as periods of
war and conflict that can disrupt normal food flows.

Urban a gricultur e industries in
Georgia, U.S.A. respond to outdoor
watering ban

Bauske, E. M. *(1), Landry, G.(1), Florkowski,W.(2)

(1) UGA Center for Urban A g r i c u l t u re, 1 1 0 9
Experiment St.,Griffin Georgia,30223-1797, U.S.A.
(2) Agricultural and Applied Economics, UGA 1109
Experiment St.,Griffin Georgia,30223-1797, U.S.A.
* corresponding author: ebauske@uga.edu

Abstract
Urban agriculture industries of Georgia U.S.A.
have flourished, primarily as a result of rapid
population growth. Urban agriculture industries
include businesses involved in ornamental plant
production, sales, installation, maintenance, design,
and allied businesses. These concerns we re
l o o s e ly organized into several associat ions.
Georgia experienced a significant drought in 2007.
In September, 2007 most outdoor water use was
prohibited in the northern third of the state (61
counties). This ban had an instantaneous negative
impact on urban agriculture and resulted in
unprecedented unification of the industry. Several
associations joined forces through the Urban Ag
Council (UAC).With the help of the UGA Center
for Urban Agriculture, the economic impact of the
outdoor water ing ban on the industr y was
assessed. Industry-wide losses were estimated at
$262,612,000 for each month of the ban and a
calculated 35,000 employees faced layoff. The
impact on the industry was an Ò u n fo re s e e n
consequenceÓ of the ban and few decision-makers
were aware of urban agriculture and its economic
and environmental impact. The UAC launched a
political campaign which resulted in favo r a b l e
l e g i s l a t i o n . A public education program was
initiated to increase public aw a reness and
understanding of urban agriculture issues and to
highlight  the benefits of urban agr iculture in
enhancing the urban environment.
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How to pr oject healing landsca pe?

Cavallo A.*(1), Durastanti F. (2), Marrucci V.(1),
Santini L.(3)

(1) Faculty of Architecture ÒL.QuaroniÓ,University
ÒLa SapienzaÓ,Rome - Italy.
(2) Faculty of A g r i c u l t u re University of Tu s c i a ,
Viterbo - Italy.
(3) Psychiatric Hospice Òil CaprifoglioÓ,Genova Ð
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* corresponding author: auroracavallo@libero.it

Abstract
The therapeutic function of landscape has been re-
discovered and enhanced mostly in Anglo-Saxon
countries, where it is primarily addressed to people
suffering psychosocial disturbs. The garden therapy
and the horticultural therapy are medical practices
which employ plants and gardens as therapeutic
tools in rehab programs; they are based on the
principle, scientifically proved, that the contact with
the nature has beneficial effects on individuals and it
helps them to endure better pain and depression as
well as to stimulate the improvement  of the
organism.
Over the last decade a number of studies have
e m p l oyed notions of therapeut ic landscape to
describe the ways in which places and environments
become implicated in processes of healing or health
enhancement (Kaplan and Kaplan, 1982, 1989,Ulrich,
19849, Cooper Marcus and Barnes, 1999).
The present paper analyses some possible criteria to
adopt for the design of green spaces for horticulture
and garden therapy, after a theoretical-conceptual
d i s s e rt a t i o n . By means of an interd i s c i p l i n a ry
approach to the planning, the authors identify new
guidelines for the design and the development of
design models for healing landscapes, starting from
the shared experienced of the research group and
f rom the integration of the single pro fe s s i o n a l
competences. Some of the design ideas and some of
the examined studyÕs guiding principles are
concretely analyzed in the case study. The latter
p resents the elements of the pro j e c t s , t h e
methodological orientation which has been adopted
and the single project choices.They all are discussed
through an approach which integrates psychological
clinical practice, l a n d s c ape arc h i t e c t u re and
ecological and agronomic principles.

Self-sufficiency in suburban home
gardens? On the histor y and
prospects of the idea of f ood
production in German home
gardens.

Lieske, H.

Technische UniversitŠt Dre s d e n , F a k u l t Š t
A rc h i t e k t u r, A dd re s s : Zeunerstra§e 83, 0 1 0 6 9
Dresden, Germany
* corresponding author:
Heiko.Lieske@mailbox.tu-dresden.de

Abstract
From the beginning of civilisation agriculture has
played a major, if not the central role in economic and
cultural life. Ever since, a great deal of the food was
self made at the oikos, the pre-modern home and self-
sufficient economic unit that for most of the
population was the centre of their world.The modern
overall break up with domestic food production, with
citizens re lying completely on nourishment by
supermarkets, is all but a matter of course.
In 19th century many of the rural population migrated
to the cities that were not capable of granting
subsistence to so many people. Allotments of the
rising Kleingarten movement gave the chance for self-
sufficiency in terms of vegetables, fruits and poultry.
The idea was also supported by the Garden City
movement and the German Settlement movement.An
underdeveloped agriculture as well as depression and
wars made home garden and allotment fo o d
production indispensable far into the 20th century.
G i ven industrialized agriculture, political and
economic stability, after WW II vegetable plots were
turned into leisure gard e n s . To d ay in Germany
traditional growing of vegetables and fruits is
restricted to the fringes of home gardens and to
allotments. But in allotments, too, the trend for leisure
and ornament has been observed for many years
(Groening 1974).
Yet vegetable beds have not disappeared completely
from the home garden. In an empirical study the
author has shown that the productive garden survives
Ð miniaturized and marginalized,but still important to
many owners. Its character has changed from food
p roduction to aesthetic attraction and symbolic
representation. Hence the productive garden is not
the counterpart to the leisure garden any more; it has
to be seen as a part and a special variety of it.Thus the
suggested self-sufficiency of the productive garden
turns out to be a refined manner of the luxury of
being independent to real production.
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Well-planned gr een spaces impr ove
medical outcomes, satisfaction and
quality of car e: a trust hospital case
study

Riaz,A.*,Younis,A.,Ali,W. and Raza,A.

Institute of horticultural Sciences, University of
Agriculture, Faisalabad, Pakistan.
*corresponding author: atiff23@gmail.com

Abstract 
Well-planned green spaces not only creates an
atmosphere of relaxation, lowered stress level,
social interaction and mental stimulation, but also
can improve clinical outcomes through reducing
pain medication intake and shorter hospitalization.
Present study was designed to understand the
people opinion about the impact of green spaces
and gardening act ivit ies on health status and
recovery level of the patients in Khadija Mahmood
Trust Hospital, Faislabad, Pakistan. Questionnaires
were developed to get the detailed information on
a structural format from patients, visitors and
d o c t o r s . Q u e s t i o n n a i re contained personal
questions, opinion question and question for their
suggest ions about the improvement of the
landscape of the hospital. In total, 215 respondents
was interviewed, 100 were patients, 100 visitors
and 15 doctors. Data was analyzed by using chi-
square test with SPSS (Statistical Package for Social
Sciences) data analysis tool. ChiÐsquare test is
used for non-parametric population and nominal
variables. Data were analyzed at 5 % of significance
level. Findings from present study have converged
that majority of respondents strongly agreed that
green areas have restorative values and help the
patients in recovering from diseases especially in
stress releasing and hypertension. Present study
has begun to appear suggesting that green areas in
hospitals provide psychological benefits by
engaging the patients in horticultural activities and
enhance patient and family satisfaction with the
healthcare provider and the overall quality of care.
Well-designed green spaces in hospitals make
good sense for the health of the entire community:
patients, staff and visitors and it should become an
integral component of modern healthy facility
planning and operation to improve medical
outcomes, satisfaction, and economic outcomes.

Allotment gar dens: oppor tunity to
p e d agogic exper iences in urban
landsca pe

Della Valle, M.F., Corsani, G.*

Dipartimento di Urbanistica e Pianificazione del
Te rr itor io (DUPT), Facolt ˆ  di A rc h i t e t t u r a ,
Universitˆ degli Studi di Fir enze, Via Micheli 2,
50121, Firenze, Italy
*corresponding author: gabriele.corsani@unifi.it

Abstract
In present wider roles of allotments related to
social, cultural and ecological issue, the pedagogic
value re p resents an outstanding re s o u rce to
improve relationships with natural environment
and to cultivate community around a garden and
outdoor learning centre. In this perspect ive
different experiences of associations and didactic
p rograms testifies co-operat ion projects to
sensitize children for natural cycles and gardening,
to lay out garden plots for their education about
healthy food and care of land. Allotment gardens
are welcome places to play, to learn from each
other and, by working together, to build
multicultural community integration. The focus of
our contribution is analysis of educational aspects
and influences reflecting over Italian historic
evolutions, as pedagogic allotment gardens at the
end of Nineteenth Century in RomaÕs region,
Montessori school gard e n s , rural schools and
h o rticultural programs by Opera Nazionale
Dopolavoro (OND), and present study cases, as
Roma municipality school projects, Rete Italiana of
didactic farms, Slow Food association programs. By
means of specific key readings and comparative
rough ove rv i ew of similar contemporar y
experiences the aim is to focalize how strategies
of welfare policy and municipal local programs
connect fruition of these green spaces to the open
space system and  extend values and tastes in
social sphere of the city. In this way they can
contribute to green wedges penetrating deeply
into urban structure as well as to social
enrichment of urban life.
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C o l l e g e Community Gardens at
Purdue: maxim um cultural div ersity
at play.
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Weizbauer(1),Anderson M.(3)

(1) D e p a rtment of Hort i c u l t u re and Landscap e
Architecture - Purdue University, 47907 West
Lafayette, IN ÐUSA.
(2) Department of Botany - Purdue University,
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* corresponding author: mpainodu@purdue.edu

Abstract
Purdue University Village offers apartment living to
students with families. The gardens have been
integral part of the Village since its inception, with
the acknowledged function of improving residentsÕ
life. These gardens, occupying 4 hectares divided
into 300 plots of different size, remain the only
example of community gardens for West Lafayette
and Lafayette. Due to harsh winters in Indiana,
plots are rented from April to November to both
village residents and community members.
Affordable rents from 25 to 40 dollars per season
include irrigation water. Rent profits are funneled
to the Village preschool. A strong international
presence (60%) reflects in a great variety of plant
species and growing techniques. The gard e n s
contribute considerably to family food supply and
provide an opportunity for individuals of different
generations to meet, work, exchange ideas, share
s e e d s , vegetables and diffe rent languages and
cultures. They are a cultural mixing place for
foreigners and locals, allowing people to keep
g rowing and culinary tradit ions, while being
exposed to different ones.Renters are the primary
beneficiaries of the food they grow, therefore plots
are intensively managed and virtually pesticide-
free.The gardens are vibrant with activities and at
the same time relaxing and sought after for leisure,
especially on evenings and weekends. The recent
a ddit ion of a fenced area re s e rved for dogs
reinforces this concept. With renewed interest in
urban food production we hope this experience
will grow, possibly helping the spread of other
community gardens in the area.

INTERNATIONAL  CONFERENCE  ON  LANDSCAPE  AND

150

2ND



SESSION 5

SOCIAL AND PSYCHOLOGICAL
ROLE OF HORTICULTURE IN THE

URBAN ENVIRONMENT

POSTER PRESENTATIONS



A B S T R A C T S
Open air labs in school cour tyards:
experiences of en vir onmental
education

Bretzel, F.*, Carrai C., Pezzarossa, B.

Institute for Ecosystem Studies, CNR, via Moruzzi
1, 56124 Pisa, Italy
* corresponding author: francesca.bretzel@ise.cnr.it

Abstract
Planting mixtures of wildflowers in towns and
cities is not just a way to improve biodiversity and
to involve people in the sustainable management
of urban green areas. It can be a very effective tool
for teaching school children how to protect the
environment.
The Regional Agency for Development and
Innovation in Agriculture and Forestry of Tuscany
(ARSIA) funded the project ÒWildflower plantings
for the sustainable management of town and
school gard e n s Ó .The aim was to assess the
e f fe c t i veness of managing urban areas with
wildflowers in terms of costs, sustainability and
school teaching with the support of the local
council of Livorno (Italy).
As part of our research project, we planted
wwildflower meadows in the gardens of schools in
L i vorno in order to invo l ve children in the
observation and study of plants, insects, soil and
biodiversity. The teaching staff were given training
in how to involve 5 to 12 year-old children in
practical activities, such as soil tillage, sowing and
seed harvest. With help from their teachers, the
pupils produced many art and scientific works
such as drawings, poems, photos, diaries, and
experiments. As a result of this pilot experience
we are producing a guide to enable other towns
and schools to replicate our success.

Extension master gar deners
volunteers Ð mana ging the demand
for hor ticultur e leadership in urban
areas

Bradley, L.

North Carolina State University, Campus Box
7609, Raleigh, NC  27606-7609, USA
* corresponding author: Lucy_Bradley@ncsu.edu

Abstract
With increasing demands matched with decreasing
budgets Cooperative Extension relies heavily on
volunteer Master Gardeners to extend outreach.
Presentation will include an overview of the North
Carolina Master Gardener Program structure and
administration including re c r u i t m e n t , t r a i n i n g ,
management and impacts. In add i t i o n , t h e
presentation will also include an overview of
several of the on-line management tools designed
to both enable county agents to delegate
responsibility and to enable Master Gardeners to
stay connected. Components of an effective
volunteer program as well as strategies fo r
inspiring participation will be covered.
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Flower beds inspir ed by music

Moric, S.*, Poje M.,Vrsek I.
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Abstract
Plant material is an important natural element
which has a significant influence on the visual
identity of the environment. In nature it spreads
freely and spontaneously thus creating complex
horticultural unit. In areas like a park or a private
garden man influences the choice of the plant
material and arranges it according to the certain
order and rules.
Plant material, besides it has its aesthetic function,
is becoming a significant factor in the horticultural
therapy thanks to its sensory characteristics as
well as the fact that it is a live and growing
element. Carefully selected plant material which
stimulates all senses has a positive effect on the
mental, physical, cognitive and social skills as well as
the health of people.
Music, especially classical, has a positive influence
on the brain as well as the general condition of
man and is also used in therapy.
The goal is to connect diffe rent therap e u t i c
methods - gardening,music and drawing in creating
raised flower beds with plant material chosen
according to drawings of participants associations
inspired by selected musical composition.

Developing successful collaboration
with the urban hor ticultur e
industr y Ð the Georgia, USA
experience

Landry, G.*, Bauske, E., Hurt,T., Chance,W.

The University of Georgia College of Agricultural
and Environmental Sciences, Center for Urban
Agriculture, 1109 Experiment Street, Griffin, GA,
USA 30223-1797 
* corresponding author: glandry@uga.edu

Abstract
The UGA Center for Urban Agriculture is a unit
within the College of Agricultural and
Environmental Sciences (CAES) at the University
of Georgia. The Center was formed to improve
information transfer among college faculty and the
rapidly growing urban agriculture industries in
G e o r g i a . The urban hort i c u l t u re industries in
Georgia were represented by seven professional
associations. These associations were generally
independent and seldom communicated with each
other although an individual business might be a
member of several associat ions. The Center
fostered the collaboration of these associations
for 10 years resulting in the development of the
Georgia Urban A g r i c u l t u re Council
(www.urbanagcouncil.com). For the first time
these industries now have a single, more effective
voice for the diverse segments of urban
h o rt i c u l t u re and provides leadership for the
individual associations.The Center supports urban
horticulture by focusing on the council and its
individual associations. Thus the Center maintains
close relationships with the various industries and
p ro fessional associations, thus enhancing
information transfer among all parties. Educational
tools include a Center web site
w w w. g a u r b a n a g . o r g , the Georgia Cert i f i e d
Landscape Professional program, email Alerts, on-
line videos, on-line surveys, Center Reports, etc.
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Plants f or a better lif e Ð
investigation of human-plant
relations in indoor en vironments
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Abstract
ÒPlants for a Better LifeÓ is a newly started project with
the overall aim to research into interactions of humans
and plants. It takes an interdisciplinary approach and
seeks to combine knowledge from social sciences,
health sciences and natural sciences in order to examine
how plants and flowers in indoor environments affect
psychological and physiological well-being of Danish
adults.The project consists of five sub-studies.The one
presented here is a study which focuses on how Danish
adults think about and experience the effect from plants
and flowers in indoor environments. More specific the
study addresses questions like: What do Danish adults
understand by words like plant, foliage plant, flower and
potted plant? How do they use plants and flowers in
indoor environments in everyday life? How do they use
and experience plants and flowers in private life contra
working life? How do they experience the effect from
foliages plants and flowers (e.g. on health, mood, stress
level, etc.)? Are various kinds of plants and flowers
affecting them differently?  
The study takes an explorative and inductive
perspective, due to the fact that the aim of the study is
theory development and generating knowledge that can
be used to form hypothesises that can be tested in
experimental and quasi-experimental settings.
T h e re fo re, most of the data will be collected by
qualitative methods, such as focus groups or semi-
structured interviews. However, quantitative methods
such as a short questionnaire with closed ended
questions will be used to collect demograp h i c
information and information about the number of plants
and different type of plants the participants are exposed
to in their homes and at their wo r k p l a c e s . T h e
participants will be Danish adults, both male and female,
from rural as well as urban areas, in different ages and
with diffe rent occupational and socio-economic
b a c k g ro u n d s . The collected data will be analy s e d
a c c o rding to the principles of grounded theory.
Furthermore, the qualitative and the quantitative data
will be compared in order to estimate the reliability of
the data. The data collection will start in the end of
January 2009.

The significance of plants in school
grounds and en vironmental
education of secondar y schools in
Trikala, Hellas

A ko u m i a n a k i - I o a n n i d o u , A . * , P a r a s kevo p o u l o u ,
A.T.,Tachou,V.

Agricultural University of Athens, Department of Plant
Science, Laboratory of Floriculture and Landscape
Architecture,75 Iera Odos, 118 55 Athens, Greece
* corresponding author: akouman@aua.gr

Abstract
The beneficial effects of planting in urban areas are well
documented. These benefits increase with the size of
urban areas but their importance is not less significant
for relatively small cities within rural areas.The city of
Trikala with a population greater than 70,000 people is
located within a rural area on mainland Hellas in the
prefecture of Trikala. Amongst other green spaces
school grounds can play a vital role in the interaction
of students with planting. Planting in school grounds
does not only provide an aesthetic environment in
which students live in but also creates an educational
environment that offers teachers the opportunity to
teach various subjects and enhance environmental
aw a reness of students. E nv i ro n m e n t a l ly based
education programs can have a positive effect on
student performance in addition to attention and
enthusiasm for learning. The Ministry of National
Education and Religious Affairs fund programs for
Environmental Education, that are optionally taught to
studentsÕ nationwide, to increase env i ro n m e n t a l
awareness of pupils. Site analyses of secondary schools
in Trikala illustrate that plant species present in school
grounds are randomly selected and do not follow a
particular planting design. A questionnaire survey is
undertaken at secondary schools of Trikala with the
objective to investigate the degree of satisfaction and
attitudes of students and teachers towards the use of
planting in the teaching curriculum and their
interaction with planting in general. Preliminary results
have shown that the planting at secondary schools in
Trikala is re l a t i ve ly satisfactory but quantitative ly
inadequate. Plant material is sparsely used in the
curriculum however students illustrate a desire for its
use. Most students consider the presence of plants
significant in school grounds with preference to plants
p roviding shade and flowering plant species.
F u rt h e r m o re most students show an interest to
voluntarily participate in plant maintenance.
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