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•  Aim of this update is to share some information about the research and 
agronomic activities carried out by the technical team of Sunchem 

 
 

•  Genesis of Solaris 

•  Agronomic state of art 

•  2013 Selection activity 

•  GMO varieties and future work  

Outline 



Solaris: a new ENERGY tobacco  

2003: Prof. Corrado Fogher did several lab tests in order to proof the 
scientific concept on a new, stable variety of energy tobacco 
 
2007-2008: Prof. Corrado Fogher and a group of industrial partners started 
Sunchem, and deposited on an international level the new industrial patent 
“Energy Tobacco” (Italian patent RM2007A000129 and international patent 
PCT/IB/2007/053412). 
 
2009-2011: Sunchem has developed the pre-industrial phase and 
consolidated the worldwide industry model based on licensing contracts 
 
2012-2013: Sunchem is working towards the industrial plan consolidation. 
The investment objective has been to consolidate at the industrial level all 
the know-how regarding the agricultural phase, mechanization, process 
and product market value 

1990-2002 : The late Prof. Corrado Fogher 
and his research team at Plantechno carried 
out a careful work of research and 
development aimed at creating a variety of 
tobacco suitable for energy applications 
characterized by high seed and biomass 
production and negligible amounts of nicotine 
 



Agronomic Profile 

What have we done and learned: 
•  best nursery management techniques. Definition of 

clipping and fungicide treatment 
•  best soil preparation procedures 
•  definition of optimal plant density in the field 
•  definition of transplantation techniques 
•  guidelines for the use of fertilizer 
•  pest management guidelines 
•  weed control 
•  definition of the best harvesting procedures for the  
       inflorescences,  to date 
•  guidelines for seed drying and separation 
•  procedures for biomass harvesting  

What we have to improve 

• Short term:  transplantation techniques, pest 
managment  
• Medium – Long term: improve mechanization 
throughout the process, direct seeding, introgression 
of resistances to viruses and fungi 



Various lines of tobacco are being grown to either select highly productive and stable Solaris lines or 
to evaluate their characteristics to continue the breeding of new varieties. Two test sites with different 
soil characteristics (clay and sandy) are underway where plants from the following lines are being 
grown and their development and yields followed carefully: 
 

 

Selection of tobacco lines 2013 

 
•  Lines N1, N2 and N3:  The core of the selection project. These are three Solaris lines that were selected in 

2012 for producing between 700 and 900g of seed over two harvests and were chosen as the starting point for 
the selection of very productive plants in ideal conditions of minimal competition. Between 280 and 300 plants 
per line were transplanted in each field 

•   Lines A1, A2 and A3: Three lines originated with a intra-specific cross aimed at increasing oil production 

•   Lines Ca and Cb: Lines originated with a intra-specific cross between high-yield seed varieties 

•   Lines II1and II17: Lines originated with a INTER-specific cross and colchicine treatment. Their phenotype will 
be evaluated under field conditions 

•   Line G1: Tobacco from Plantechno’s germoplasm, characterized by extremely large capsules. Their 
phenotype will be evaluated under field conditions 

•   Line PLT103: A tobacco variety originally used in the crosses that were undertaken in the generation of the 
Solaris variety. Grown for comparison with the  different lines grown this year 

•   Line O1: Early variant of Solaris obtained in 2007. Grown for comparison with the  different lines grown this 
year 

•   Lines PLTA4, PLTA56, PLTA60, PLTA61, PLTA65 and PLTA88: Germoplasm lines grown to evaluate their 
phenotype under field conditions. Photographic evidence from past years suggests high seed production 

 
 



Selection of tobacco lines 2013: plant development 

Plants are followed throughout development and various parameters 
recorded. Inflorescences from the most productive plants are collected 
and will be evaluated. The plant will then be bagged for selfing. 
The rest of the plants were cleared out 
 

 

The field after selection and harvest 
 

 



Selection of tobacco lines 2013: Solaris 



Selection of tobacco lines 2013: Solaris 

Preliminary results: capsules from dry inflorescences are being counted and dry seed weighted. The data 
confirm high seed production in the selected plants, in line with the first harvest of the parental lines 
 

 

Flowers produced after this first cut have been bagged to allow self-pollination to obtain seed for the 
following round of selection 

 

 

SN1B9  
734 capsules  

143g seed 

SN3T3 
882 capsules  

189g seed 

PN1S25 
1059 capsules  

229g seed 



G Solaris 
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Various other lines from the germoplasm and 
crosses aimed at increasing productivity are also 
being evaluated 
 

 

G 

Solaris 

Selection of tobacco lines 2013: evaluation of lines other than Solaris 
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Engineering Tobacco oil fatty acid composition (GMO)  
Seed specific over-expression and expression of carefully designed RNAi constructs to increase and 
decrease the activity of genes involved in TGAs biosynthesis to boost oil production or modify its 
composition. Over 20 constructs were obtained and transformed into Solaris tobacco. Analysis of oil 
composition has started for T1 seeds obtained from some of these lines 

In an homozygous line 
generated after crossing line 72 
and line 92 we could eventually 
obtain seed oil of composition 
similar the one shown here on 
the right 

Some high oleic-lower linoleic 
vatieties and some with lower 
palmitic acid and higher oleic acid 
were obtained . Effect on seed oil 
in stable homozygous lines are 
expected even higher  

The  composition of this modified oil not only should grant it a higher resistance to 
oxidation, but is also well balanced to produce a more valuable winter biodiesel in 
accordance with the latest UNI standards for biodiesel 

Palmitic Palmitoleic Stearic Oleic Linoleic Linolenic Arachic Eicosanoic
Solaris 9.31 0.34 3.46 10.98 74.94 0.81 0.11 0.06
Line	  72 7.60 0.14 2.52 47.46 41.11 0.81 0.21 0.15
Line73 8.47 0.14 2.58 35.68 52.00 0.81 0.18 0.13
Line74 8.62 0.16 2.72 36.62 50.71 0.87 0.19 0.12

Line91 6.13 0.13 2.80 13.57 76.25 0.87 0.15 0.10
Line92 4.54 0.12 2.76 14.23 77.29 0.81 0.14 0.12
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Tobacco lines under development (GMO)  

Cloning genes from Cuphea plants that have been shown to 
cause the production of medium chain fatty acids (C8-C14) 
in other plant systems. An oil rich in short chain fatty acids 
would be particularly attractive for jet fuel production 

Lines with increased photosynthetic carbon fixation 
capacity by overexpressing key photosintetic genes or by 
providing tobacco with cyanobacterial proteins that could 
make carbon fixation more efficient and boost biomass 
production 
 

Engineering the pathway for the production of 
polyhydroxylalkanoates in the plastids of tobacco seeds, 
to obtain tobacco lines designed for the production of 
biodegradable plastics 

Tobacco lines resistant to glyphosate, a broad-spectrum 
herbicide that controls weeds in a single treatment. 
Resistance to the herbicide was excellent under greenhouse 
and field conditions. A stable line is now available  

Glyphosate treated Untreated 
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