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4 Departments with: 

 

15 Centers of Research 

 32 Research Units 

730 researchers 

350 technical staff,  

270 administrative assistants  

150 contract employees  

450 laborers 

www.entecra.it 

Agricultural Research Council  

Agricultural Engineering Research Unit (CRA-ING)  
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Research demand from: Stakeholders 

Research Transfer 

Dissemination 

Our Research model 

Private 

Companies 



National Projects European Projects 

SUSCACE: designed to respond to the 

requests of industrial properties involved in 

the reconversion of the beet-sugar production. 

Jatromed: addressing the problem of the 

mechanical harvesting of Jatropha curcas in 

North Africa 

FAESI: designed to furnish scientific support 

to farmers, and agro-industries for the 

realization of agro-energy chain in southern 

Italy. 

Optima: Study of the dry matter losses 

during storage of energy crops due to 

chemical, physical, microbiological factors. 

 Bit3G: Cluster Project funded by Ministry of 

Research with the aims of foster the 

Bioeconomy chain based on oil crops 

Fibra: scientific support for harvesting, 

processing and logistics of the fibre crops 

(flax, hemp, kenaf, etc.) 

Bio Thermo Test (BTT): Development of a 

system capable to evaluate both performances 

and emission generated by boilers for the 

production of heat and electricity from 

biomass or other vegetables.  

Europruning: identification of the most 

suitable methods for harvesting pruning and 

scientific support for the development of a 

new machine to be used for this purpose in 

an European pruning supply chain. 

Ongoing projects 

BTT 



CRA-ING research of perennial energy crops supply chains 

Material 
Selection 

Tillage Transplant Harvesting Storage 
Biomass 
logistic 

Biomass  

Charact. 
Transf. 

SRF 

MRF 

Giant 

reed 

Poplar 

GC/MS 

CHN analyser 

ICP/MS 

GIS and 
GPS tools 
for 
logistic 

Chemical-analitycal
 assessment of emissions

 

Chemical-physical
 analysis of

 the biomass 

Jatropha 

Melia, Ash, 

Eucalyptus, Robinia 

Cardoon 

image analysis 
for the 
classification 
of wood particle 



CRA-ING research of annual energy crops supply chains 

Harvesting Storage Biomass logistic 
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CRA-ING  other research activities 

Chipping systems 
Residues 

Harvesting 
Transformation 

Life Cycle 
Evaluation 

Prunings  

Stump 

residues 

Riparial 

biomass 

Assessment of fuel use 

efficiency and product 

quality 

Development and design of 

new drum chipper for self 

propelled forage for bigger 

chip dimensional class.  

Pilot plant for the 

production of hydrogen 

and methane from 

livestock waste 



Fiber sorghum harvesting 

Transactions of the ASABE, 2013, vol 56(3): 829-837 

 Commercial machine 2010 First prototype 2007 

CRA-ING has introduced various 

technical improvements (starting from the 

first prototype) that greatly improved the 

field drying of fiber sorghum. 



Cynara cardunculus harvesting: development of a header for seeds 

and biomass separation in stony soil  
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Arundo harvesting 

Claas Jaguar Prototype CRA-ING/Spapperi 

The harvesting of Arundo is a crucial issue 

for its exploitation since influences the 

physical characteristics of the final 

feedstock. The specie is collected usually by 

adapting common self-propelled forage 

harvesters. A new prototype is under study 

in order to improve the particle size 

distribution of chips.  



Poplar SRF: Development of two prototypes for poplar felling and  

subsequent  chipping between rows  



Poplar MRF: Development of two prototypes for poplar felling 

and  subsequent  chipping between rows  
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Harvesting residues 

Prunings 

Performance evaluation of 

commercial machines 

Stump residues 

Analysis of working times 

and fuel quality 

Riparial Arundo 

Assessment of  the operating 

capacity and the potential yield  



14 

Harvesting residues 



Innovative systems for 

storing chopped Arundo 

Storage – Arundo and sweet sorghum 

Time course of dry matter and sugar 

content in sweet sorghum over a period of 

75 days after harvesting. The analysis has 

been carried out dividing the stems in 

portion of different length to compare the 

loss of fermentable sugar as influenced by 

portion size.  



Several storage trials has been carried out during time in 

order to identify the best methodologies for preserving the 

qualitative traits of fuel.  

Storage – Poplar chip pile 

Natural 
drying 

Covered 
pile 

Compacted 
pile 

Ventilated 
heap 

Stem wood 
chips 

Branch 
wood chips 

Cuneo 

2007 

Modena 

2009 

Ferrara 

Monterotondo 

2013  



Time-course study of the moisture content and the dry matter losses occurred 

during the storage of whole poplar trees (SRF) arranged in windrows aimed at 

identifying the most suitable harvesting period for poplar SRF for high-grade fuel 

quality. 

 

Storage (3) - Windrows 
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Storage (4) – References (poplar) 



•assessing residual biomass availability (pruning, straw, agro-industrial residues) 

•analyzing the land suitability for introducing new crops 

•exploiting integrally the crops according to “cascade use of biomass” principle 

Biomass availability exploitation tools  



Expert system based on GIS and GPS tools for biomass logistic 

GIS and GPS tools has 

been developed to 

schedule the daily 

harvesting operation in 

biomass plantations and 

to organize the plant 

feeding considering 

storage, handling and 

pre-treatment phases in 

function also to  tthe 

pedoclimatic conditions. 



harvesting monitoring with innovative GPS tools improvement 

Developed with Arvatec srl, Rescaldina (MI) 



GIS and GPS tools for logistic 
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GIS and GPS tools for logistic 
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The transport cost is calculated 

considering the minimum 

distances of the biomass plant 

from the storage sites, 

according to different types of 

roads (highway, dual 

carriageway, freeway……).  

CRA-ING is engaged in several projects aimed at developing 

integrated logistic tools (based on GIS and GPS) to optimize 

harvesting, handling, transportation, storage, pre-treatment, 

with the aim of cost reduction and maintaining  high quality bio-

based resources. 
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Dissemination 

Internet 

Workshops - Seminars – Demonstration days – Fairs 

Scientific articles 

Visits to Agroenergy Centre  

Dissemination  http://cra-ing.entecra.it/biomasse/ 

http://cra-ing.entecra.it/biomasse/
http://cra-ing.entecra.it/biomasse/
http://cra-ing.entecra.it/biomasse/
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