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In Italy there is no region that does not boast some 
famous garden.  
From those of the fourteenth and fifteenth century up 
to those built today with modern standards, Italy has a 
long and glorious garden history that retraces all 
architectures, styles and tastes.  
The variety of the Italian climate is reflected not only in 
the architecture but also in their botanical-floristic 
composition.  

Biodiversity in Italian 
gardens  
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•  Gardens from dazzling 
green meadows of the 
Po Valley, Lombardy, 
Veneto, and Piedmont 
are dominated by 
species with minor 
climate requirements 
such as azalea, 
rhododendron, 
camellia, maple, 
magnolia, etc., and dark 
green conifers which 
mirror in hill and alpine 
lakes. 
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• The floras of the 
tropical and 
subtropical countries 
have largely 
contributed to enrich 
gardens of Liguria with 
succulents (agave, 
aloe, cactus, opuntia, 
etc.), palms, cycads, 
and araucaria. 
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•  Gardens of central 
Italy (Lazio and 
Tuscany) are 
dominated by 
cypress, pinaster, 
olive tree, vine, oak, 
and buxus. 
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•  Finally those of 
insular and 
south central 
regions are rich 
in plants with 
exuberant 
vegetation, such 
as ficus, opuntia, 
palms, and 
citrus.  
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Botanical collections 

• The interest of scholars, professionals, and plant 
lovers towards the botany and the favourable climate 
of our regions have led to the creation of real 
botanical gardens and collections of ornamental 
plants such as roses, camellias, azaleas, 
rhododendrons, and cactaceae. 

•  The richness of these collections have given or may 
give a contribution to the development of 
floriculture.  

• Here some noteworthy examples are reported. 
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Roses 
• In the overview of botanical collections, definitely deserves to be 

mentioned: 
•  the “Carla Fineschi Botanical Rose Garden” located at Cavriglia 

(Tuscany). The rose garden came to life in 1967 thanks to Prof. 
Gianfranco Fineschi, a teacher at the faculty of medicine at the 
Cattolica University of Rome and has become bigger as years have 
passed. It collects over 6000 species and hybrids from all over the 
world, representing a unique private collection. 

• Other notable rose gardens are 
present in Piedmont ( “La 
sorpresa”). Lombardy (Villa 
Reale in Monza), Liguria (Nervi) 
and Lazio (Rome). 
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Carla Fineschi Botanical Rose Garden 
Case study:  

Roses  



 



Theatrum rosarum a cura di E. Accati e E. Costa, ed. Allemandi 



Analisi del DNA 

In anni recenti, al fine di disporre di migliori 
marcatori di diversità, sono state sviluppate 
diverse tecniche molecolari (analisi del DNA). 

Tradizionalmente, per valutare la biodiversità, sono 
stati impiegati i dati morfologici. 

Molti vantaggi, relativi soprattutto alla 
loro indipendenza da: 
 
Ambiente 
Età della pianta 
Tipo di tessuto analizzato 









Acidophilic plants  
• The basin of the Lake Maggiore 

(Piedmont and Lombardy) is very 
interesting for the consistence of 
the collections of acidophilic 
species such as camellias, azaleas, 
and rhododendrons.  

• These plants arrived in the 
nineteenth century, thanks to 
adventurous plant hunters, from 
the Far East, through northern 
Europe, Britain and Belgium. Over 
the years they have gradually 
acclimated to the environment 
and established a close link with 
the territory.   
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                               Case study:  

Azaleas  



 93 Italian accessions 
   48 Indica 
   41 Japonica 
     4 Amoena 
  
 40 species and varietas  
 
 44 cultivars 
   19 Belgian 
     6 Hirado 
   14 Kurume 
     5 Satsuki 

reference 

10 morphological traits 
 
3 AFLP primer combinations 

Morphological Characteristics and AFLP Markers for Classifying an 
Italian Genepool of Evergreen Azaleas  



Characteristic  Type  
Flower diameter  quantitative  

depth  quantitative  
form  multistate  
hose in hose  binary  
colour  multistate  
flavonoids  binary  
stamens  multistate  

Leaf length  quantitative  
width  quantitative  
petiole length  quantitative  



Fluorescent DNA fragments were separated 
on a 4.25% denaturating polyacrylamide gel 
using an ABI-PRISM 377 DNA sequencer with 
GeneScan software.  

Selective amplification was carried out using 3 fluorescent labelled EcoRI-MseI 
primer combinations with 6 selective bases: 
  EcoRI-ACT/MseI-CTA (PC1)   
  EcoRI-ACT/MseI-CAT (PC2)   
  EcoRI-AAG/MseI-CTA (PC3)   

DNA was extracted from approximately 0.30 g 
tissue using the Qiagen Dneasy® Plant Mini kit  
or a 2% CTAB buffer. 

DNA isolation, AFLP reactions and PAGE 



Relatedness within the Italian gene pool 
Principal Co-ordinate Analysis  

AFLPs Morphological traits 

Axis 1 separates the Indica accessions from the Japonica and Amoena group, 
however, there seems to be a kind of continuum between two poles.  
 The low level of correlation (Mantel test) suggests these two kinds of data can 
give complementary information. 



Relatedness within the Italian gene pool 

A 

B 

Cluster Analysis 

Verbania Mario Carmine Intra Rosa intenso 
Cavadini 

Rosmini 
Antonio 

Commendatore 
S. Bianchi 

Carla Ferrero Maria Ratti 

Jhonatan 
Cavadini 

76 Unito 86 Unito 208 Unito 

Indica 

Japonica 

Amoena 



Case study: 

Camellias 
 



 
Morphological 
characterization 

Fiore 
 
 

Petalo  
 
 

Foglia  
 
 

C. sasanqua ‘Narumigata’  C. x vernalis ‘Hiryû’  





 
Molecular characterization 



• A unique collection of 
rhododendron is located in the 
Special Natural Reserve of the 
Burcina Park "F. Piacenza" 
(Piedmont). The Rhododendron 
valley was realized between 1892 
and 1925 by Felice Piacenza. This 
valley covers an area of about two 
hectares and holds one thousand 
plants of evergreen rhododendron.  
 

• A large variety of maples is also 
present in gardens and nurseries of 
the area.  

Acidophilic plants  

BIO
DIVERSITY, G

EN
ETIC RESO

U
RCES: HARVESTIN

G THE SU
N

 



Special Natural Reserve of the Burcina Park  
"F. Piacenza" (Piedmont). The Rhododendron valley 

Case study: 

Rhododendrons 
 



33 genotypes (Parco Burcina, 
Villa Taranto e Missouri 
Botanical Garden U.S.A.) 

R. ponticum 

R. catawbiense 

R. arboreum 

R. caucasicum 

R. fortunei 

R. edgeworthii 

R. griffithianum 

R. maximum 



Rhododendron 

‘Cunningham’s White’ (R. caucasicum x R. ponticum) 

‘Fastosum Flore Pleno’ (R. catawbiense x R. ponticum) 



17 caratteri morfologici 
(Remotti and Accati, 2001) 

flower Number Quantitative 

Diameter Quantitative 
Deep Quantitative 
Brink Multistate 
Petioles 
lenght 

Quantitative 

leaf Shape Multistate 
Surface Multistate 
Lenght Quantitative 
Width Quantitative 

Adaxial 
tomentous 
colour 

Quantitative 
 

Abaxial 
tomentous 
colour 

Quantitative 
 

Variable Type 
Plant 
habit 

Multistate 

Blooming 
time 

Multistate 

Bloom 
density 

Multistate 

truss Shape Multistate 
Diameter Quantitati

ve 
Height Quantitati

ve 



…è stata osservata un’ampia diversità, indicatrice 

di elevata variabilità tra i genotipi studiati… 

Trait Mean Minimum Maximum Standard Error 

Number of flowers per truss 15.55 3 23 0.73 

Flower diameter (mm) 64.03 40 106 2.49 

Flower deep (mm) 37.27 24 64 1.44 

Leaf lenght (mm) 132.30 75 200 4.51 

Leaf width (mm) 46.91 31 70 1.7 

Marker system Shannon Index (I) Diversity (range) 

Morphological 1.797 0.724 (0.415-0.955) 

  



• Estrazione del DNA 
(Thomas et al. 1993) 

 
• 4 STMS (Dunemann et al. 

1998)  
 

• Tutti i primer sono stati 
marcati con Fluorochrome 
(6-FAM or HEX)  

Caratterizzazione molecolare 



STMSs Tratti morfologici 

In particolare sono state rilevate correlazioni tra ‘Madame Boyer’, ‘Lady Rolle’, e 
‘Sappho’ con R. ponticum; tra ‘Perspicuum’ e R. caucasicum; tra ‘Madame Patti’ e R. 
maximum,e tra ‘Memoire de Dominique Vervaene’ e R. catawbiense, suggerendo 
possibili parentele… 

gli STMS hanno permesso 
un’elevata probabilità di 
identificazione varietale in 
Rhododendron… 



Ed. Regione Piemonte 



Cactaceae 
• One of the most complete and 

important exotic parks in Italy is 
the “Exotic Garden Pallanca”. This 
private collection is the result of 
the passionate and patient work 
Pallanca family for four 
generations: from 1989 became 
institution open to the public. 

•  It houses specimens of cacti from 
all over the world, who over the 
years have gradually acclimated 
to the environment of Liguria, 
acquiring some exceptional size, 
and rare plants and curious.  
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Case study:  

Palms  



Floriculture 
• Floriculture is made of a very broad and diverse group of 

herbaceous and woody plants grown in open field and 
greenhouse to produce cut flowers and ornamental foliage, 
houseplants and flowering potted plants.   

• In Italy the cultivation of cut flowers on an industrial scale began 
in Liguria around 1856. The species grown in those years were 
essentially carnation, violet and rose. 

•  Gradually the number of species has increased so much that 
they are now sold over 60 species of cut flowers and foliage. 

•  While the production of foliage remains the prerogative of 
Liguria, the cut flower production is shifting more and more 
towards the south Italy, with the Campania region as a leader.  
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• Collections are mainly preserved by historic private 
breeding companies.  
 

The Liguria region continues to 
play a predominant role with 
valuable germplasm of roses, 
carnations, ranunculus, 
alstroemeria, aromatic plants and 
cactaceae. 
 
 In parallel, some research 
institutes of the territory keep rich 
collections of daisy, hellebore, 
sage, rosemary, hibiscus, 
helichrysum, and passionflower.  
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• In Northern Italy, a high 
degree of specialization has 
been reached also for 
poinsettias, geraniums, 
chrysanthemums, cyclamens 
and hydrangeas.  
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• Moving further south, 
in Tuscany, we find rich 
collections of lilies, 
hydrangea and 
limonium.  
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Ornamental nurseries 
• In the field of ornamental nurseries, the 

region that plays a prominent role is 
Tuscany. 

•  Here leading companies mainly located in 
the Pistoia area have rich collections of 
Mediterranean plants, citrus, evergreens, 
fruit trees, climbers, and topiary plants.  

• “Hesperidarium” is a unique, international 
garden with over 200 varieties of 
ornamental citrus plants from all over the 
world. A real botanical garden where 
visitors can admire citrus plants from the 
15th century but also rare exotic varieties 
as well as more recent ones originating 
from the southern hemisphere.  
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Local flora  

From the Alps to Sicily, Italy is 
characterized by very different 
environments and climates.  

The Italian spontaneous flora, rich in genera and species, with 
multiple shapes and  blooms, offers interesting possibilities for 
innovation in the field of floriculture.  

The remarkable biodiversity found in different habitats of the 
peninsula is undoubtedly a botanical patrimony for breeding 
programs. As an example, in the framework of a project (Revflor) 
funded the Italian Ministry of Agriculture, several universities and 
research institutes collected and evaluated ornamental potentialities 
of Arbutus unedo, Campanula, Centranthus, Cistus, Eryngium, 
Euphorbia, Hydrangea, Limonium, Myrtus, Pancratium maritimum, 
Peucedanum, Salvia, and Verbascum.     
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GRAZIE 
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