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Weather in Sicily

Rainfall 2009-10 = 490 mm Rainfall 2010-11 = 540 mm



Miscanthus floridulus Saccharum aegyptiacumMiscanthus x giganteus

Miscanthus sinensis                            Cynara cardunculus

Goliath Clone 11



Sustainability  of perennial Sustainability  of perennial 

lignocellulosic species lignocellulosic species 

� Soil tillage limited to the year of crop establishment
� Long period with no tillage, reduces the risk of soil 

erosion
� Low demand for nutrient inputs due to nutrient 

recycle
� Low or no pesticide and herbicide demand
� Possible cultivation in marginal land

Many researches have shown the higher sustainability 
of perennial species as compared to annual species:



Techniques of propagation in giant reed Techniques of propagation in giant reed 

((Arundo donax Arundo donax L.)L.)

� Rhizomes

� Stems cuttings

� ‘In vitro’ propagation



2007 - Sugar Cane propagation in Brazil
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Mechanized transplanting in Winter- Spring



Mechanized transplanting in Autumn
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Lignocellulosic 
biomass
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Bioethanol Production Process
“USDA Forest Products Laboratory”



Severity Factor: Log (R0) = Log [t • exp (T - Tref)/14.75]

Combined Severity factor  CS = Log (R0) – pH

Ethanol production versus combined severity factor [Log (R0) – pH] 

(only solid substrate)



Ethanol yields from 1 ton of d.m.Ethanol yields from 1 ton of d.m.

Feedstock Theoretical/
obtained

C6 
(l ton-1)

C5 
(l ton-1)

Total 
(l ton-1)

Arundo
Theoretical 232 149 381

Obtained 193 42 235

Miscanthus
Theoretical 273 146 419

Obtained 205 47 252

Saccharum
Theoretical 247 159 406

Obtained 225 53 278



Map of giant reed collection sitesMap of giant reed collection sites

in Sicily and Calabria regionsin Sicily and Calabria regions

Cosentino et al., 2006
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Fresh biomassDry biomass
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Studied Oil Crops for biodiesel Studied Oil Crops for biodiesel 
productionproduction

�� Rapeseed (Rapeseed (Brassica napusBrassica napus))

�� Ethiopian Mustard Ethiopian Mustard (Brassica carinata)(Brassica carinata)

�� Brassica junceaBrassica juncea

�� LinseedLinseed (Linum usitatissimum)(Linum usitatissimum)

�� CamelinaCamelina (Camelina sativa(Camelina sativa))

�� Safflower (Safflower (Cartamus tinctoriusCartamus tinctorius))

�� Castor bean (Castor bean (Ricinus communis)Ricinus communis)

�� CynaraCynara (Cynara cardunculus)(Cynara cardunculus)

�� JatrophaJatropha (Jathropha curcas L.)(Jathropha curcas L.)



Rapeseed (Brassica napus
L. var. oleifera D.C. 

Università degli Studi di Catania
Dipartimento di Scienze delle Produzioni Agrarie e 
Alimentari 



� Fruit: siliqua with 20-40 seeds

� Seme: 
� Spherical
� Red, brown, black

Costituenti del seme
� 38-44 % oil
� 21-24 % proteins
� 4-5% sugars
� 7-11% fibres

Rapeseed production

Yield in Sicily
�Seeds: 1-4 t ha-1

�Oil: 0,5-1,5 t ha-1

�Biomass residues: 5-10 t ha-1

�Panel without oil: 0,5-1,8 t ha-1
25



Relation between rainfall and seed yield in 
mediterranean environment 

(Cosentino e Copani, 2003) 

26



Seed Yield (t ha-1 d.m.)

• Geographical site: Barrafranca (EN)
• Sowing date: 21 november  2003
• Genotypes: 17 (8 Brassica napus, 5 Brassica juncea, 2 Brassica carinata, 

1 S. alba, 1 B. nigra)

t ha-1 s.s.

Brassicaceae: different species
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Brassicaceae: different species

• Geographical site: Barrafranca (EN), Sicily
• Sowing Date: 21° november  2003

Seed  Oil Concentration (%) t ha-1 s.s.
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Life cycle Assessment
Rapeseed
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Comparison between Oil crops

Linseed
cv. Sideral 

Brassica carinata
cv. CT 180

Camelina sativa
cv. Calena

Safflower
cv. Sabina

Rapeseed
ibrido PR46W31

Convegno AGROSO, Modica 19 ottobre 2013



Field experiment

Site Noto (SR, 15 m s.l.m.)

Sowing date: 14 December 2011

Seed harvest(2012): 

Half June (camelina, linseed) 

End June (rapeseed, B. carinata) 

End  July (safflower)

Laboratory analisys:

Oil estraction (Soxhlet) 

Fatty acid composition of oil (gascromatography HRGC Mega 2, Carlo Erba Instruments)

Convegno AGROSO, Modica 19 ottobre 2013
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Areas of Jatropha curcas cultivation ( ICRISAT)

Jatropha curcas Jatropha curcas L.L.





Jatropha curcas and at Ispica (RG) in 2008
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Weather in Sicily

Rainfall 2009-10 = 490 mm Rainfall 2010-11 = 540 mm



Transpiration rate (µmoli H2O m-2 s-1)

Genotypes 17/11 25/11 6/12 19/12 28/12

Brasile 1 0.89 1.14 0.88 0.31 0.31

Tanzania 0.63 1.00 0.56 0.14 0.15

India 1 0.47 1.22 0.66 0.23 0.03

India 2 1.28 1.17 0.82 0.36 0.15

Guadalupe 1.40 1.00 0.91 0.42 0.30

Brasile 2 1.40 0.80 0.91 0.42 0.37

Ghana 1.52 1.29 0.68 0.38 0.19

Senegal 1.47 1.17 1.03 0.34 0.14

Average 1.13 1.10 0.80 0.32 0.20

Std.dev 0.41 0.16 0.16 0.10 0.11



Net photosynthesis (µmoli m-2 s-1
)



Effects of  temperature and Priming (P) or Unprimimg 
(UP) on seed germination

Temperature Brasile 2 Guadalupe India 1 Tanzania

UP P UP P UP P UP P

10°C - - - - - - 22,5 b 30,1 a

15°C - - 18,5 a 22,5 a 8,3 b 20,1 a 59,3 b 87,2 a

20°C 23,2 b 36,8 a 42,8 a 42,6 a 53,1 b 62,4 a 98,4 a 100 a

25°C 48,7 a 51,8 a 79,5 b 87,7 a 76,1 b 87,9 a 61,4 b 98,7 a

30°C 83,5 a 85,5 a 68,7 a 63,9 a 75,0 a 73,9 a 51,2 b 98,3 a

35°C 67,8 b 81,5 a - - - - - -

Average 55,8 b 63,9 a 52,4 a 54,2 a 53,1 a 61,1 b 58,6 b 82,9 a



Analisi dei polimorfismi



Presence/absence of the found polimorphism



Jatropha curcas and Castor bean at Ispica (RG) 
in 2008
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Oil CropsOil Crops
Oil acidic composition and quality of 
Biodiesel according to the UNI-EN 14214
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Evaluation of biodiesel

� Cetane Value

Readyness of the biodiesel to ignition 

� Point of cold blocking of the filters (CFPP) 

Behaviour of the oil at low temperatures (depends on the 

saturated fatty acids = viscosity)

� Iodine  number

Biodiesel stability (it depends on the unsatured fatty acids)



Optimal Cetane number 
and Iodine value 

Optimal CFPP

Biodiesel parameters according 
to UNI-EN 14214 rules

Ramos MJ, Fernández CM, Casas A, Rodríguez L, Pérez Á (2009) Influence of 
fatty acid composition of raw materials on biodiesel properties. Bioresour 
Technol 100:261–268
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