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REASONS OF AGROENERGY REASONS OF AGROENERGY 
DEVELOPMENTDEVELOPMENT

Search for security in energy supply with alternative, local 
and renewable sources of energy.

Necessity of reducing the increment of greenhouse effect 
gases in atmosphere, mainly CO2.

Promotion of sustainable rural development.



Global land suitability for Global land suitability for 
bioenergybioenergy plantationsplantations

Source: Chum, H. et al, 2011: Bioenergy. In IPCC Special Report on Renewable Energy Sources and Climate
Change Mitigation. Cambridge University Press.

Lignocellulosic plants 
(Miscanthus, switchgrass, reed 
canary grass, poplar, willow, 
eucalyptus)

First generation biofuels
feedstocks (sugarcane, maize, 
cassava, rapeseed, soybean, 
palm oil, Jatropha)

SI>10: Marginal

SI>20: Moderate



Species tested with good results in other places of Europe are not suitable for 
the Mediterranean conditions of south European countries.

There is a growing area of agricultural land under traditional rainfed cultivation 
which is being abandoned.

The abandonment of those agricultural lands is associated to social and 
environmental problems.

PO 07-20 Energy crops for marginal agricultural lands

NOVAGRIMED – “Agroenergetic chains”

REGIONAL CONTEXTREGIONAL CONTEXT



PRODUCTION OF LIGNOCELLULOSIC BIOMASS  IN MARGINAL CROPLANDSPRODUCTION OF LIGNOCELLULOSIC BIOMASS  IN MARGINAL CROPLANDS

OBJECTIVES OF SECOND GENERATION ENERGY CROPSSECOND GENERATION ENERGY CROPS

ECONOMICAL

• Energy production in a competitive way in marginal lands for food crops

• Not to disturb balance of food markets

SOCIAL

• Rural development with new crops

• Proximity between production and consumption

ENVIRONMENTAL

•Avoiding marginal lands’ abandonment

•Reducing CO 2 atmosphere emissions

• Not to break up lands of environmental interest
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0.33 881500-600

3.337 176450-500

6.370 853400-450

12.9146 142350-400

49.3557 159300-350

26.4298 995250-300

1.112 828200-250

0.33 890100-200

Regional %Area (ha)

Average 
annual 

precipitation 
ranges (mm)
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Warm semiarid areas

Temperate semiarid areas

Cool semiarid areas

Cool dry areas

Cold dry areas

Field trial (Purias)



105 12370 08235 041350 410TOTAL

4 0472 6981 34913 491
Cold dry 
areas

17 32011 5475 77357 733
Cool dry 
areas

21 77314 5167 25872 578
Cool 
semiarid 
areas

34 92923 28611 643116 431
Temperate 
semiarid 
areas

27 05418 0369 01890 179
Warm 
semiarid 
areas 

30 %20 %10 %

Abandonment rateMarginal 
crops 
(ha)

Area 
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Almond-tree dominant area

Cereal crop dominant area

Mosaic of vineyard, cereals and almond-trees
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Almond-tree dominant area

Cereal crop dominant area

Mosaic of vineyard, cereals and almond-trees



PRESELECTION OF NATIVE SPECIES OF 
MURCIA WITH AGROENERGY POTENTIAL

FLORA OF THE REGION OF MURCIA : 
1491 species

1st SCREENING, 991 species excluded (aquatics, high rainfalls, 
peculiar habitats, small size): 500 species

2nd SCREENING, 379 species excluded (low biomass index 
and low growth rate): 121 species

3rd SCREENING, 31 species excluded 
(low drought tolerance): 90 species

4th SCREENING, species with THE HIGHEST PRODUCTIVITY 
AND DROUGHT AND COLD RESISTANCE:

21 species



FIELD TRIAL 
PURIAS (LORCA)

Response to cultivation of                                                   
native and “control” species

• 1st year: two size subplots (48 and 12 m2) and two water 
treatments (rainfed and irrigated)

• New assays during the 2nd year with the best adapted 
species (new densities, regrowth capacity)

•New assay of comparison between 3 botanical families 
during the 3rd year: grasses, crucifers and thistles + 
characterization and evaluation of biomass quality
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57.733XPaulownia

130.311XXBrassica carinata

350.410XXXXXDitrichia viscosa

350.410XXXXXSilybum marianum

336.920XXXXPhalaris tuberosa

90.179XCarthamus arborescens

350.410XXXXXScolymus hispanicus

350.410XXXXXPiptatherum miliaceum

336.920XXXXAtriplex

206.609XXNicotiana glauca

336.920XXXXSinapis alba

206.609XXJatropha curcas

206.609XXOnopordum macracanthum

Potential 
area 

(ha)

Cold dry 
area

Cool dry 
area

Cool 
semiarid 

area

Temperate 
semiarid 

areas

Warm 
semiarid 

areas

Specie

336.920XXXXArundo donax

260.233XXXXOnopordum nervosum

350.410XXXXXCynara cardunculus



•• PerennialPerennial
•• Planting density: 0.67 plant/mPlanting density: 0.67 plant/m 22

•• 36 plants were cut (18 in each plot) a year after 36 plants were cut (18 in each plot) a year after stablishmentstablishment
•• Yields:Yields:

72.30

73.55

Humidity (%) 
harvest day

22.991.86.5Irrigated

29.101.14.1Rainfed

Humidity (%)
After 1 week

Dry 
weight 

(Kg./m 2)

Fresh 
weight 

(Kg./m 2)

Nicotiana glauca



IRRIGATED

RAINFED

June 2010May 2010



Nicotiana glauca
•• 22ndnd year: 20 plants were cut:year: 20 plants were cut:

–– 10 plants in each plot. Border plants were rejected10 plants in each plot. Border plants were rejected
–– In each plot, 5 plants were in their 1In each plot, 5 plants were in their 1 stst cut and other 5 plants were in cut and other 5 plants were in 

their 2their 2 ndnd cutcut

•• Yields:Yields:

2ND CUT1ST CUT

3.9

2.6

Fresh weight 
(Kg/m 2)

1.31.64.6Irrigated

0.90.92.4Rainfed

Dry weight 
(Kg/m 2)

Dry weight 
(Kg/m 2)

Fresh weight 
(Kg/m 2)



•• In 2009In 2009
–– Density 1 x 1.5 m (0.67 pl/mDensity 1 x 1.5 m (0.67 pl/m22))

–– 0.75 Kg/m0.75 Kg/m22 y 0.62 kg/planty 0.62 kg/plant

•• In 2010:In 2010:

0.2516.251.501.78Rainfed0.25 x 0.5

(8 pl/m2) 0.4915.971.792.13Irrigated

0.2416.111.651.950.25 x 0.5 average

0.3713.931.691.96Global average

0.4911.751.741.980.5 x 0.5 average

0.5710.291.882.10Irrigated

0.4113.201.601.85Rainfed0.5 x 0.5

(4 pl/m2)

Plant 
weight 

(kg)
H (%)

Dry 
weight 
(Kg/m 2)

Fresh 
weight 
(Kg/m 2)

Density

Silybum marianum



Other yields 
during 2010

(Plant density: 0.67 pl/m 2)

Cynara cardunculus

Rainfed: 0.20 kg/m2

Irrigated: 0.78 kg/m2

Onopordum macracanthum

Rainfed: 0.71 kg/m2

Irrigated: 1.23 kg/m2

Carthamus arborescens

Rainfed: 0.26 kg/m2

Irrigated: 0.17 kg/m2
Scolymus hispanicus

Rainfed: 0.10 kg/m2

Irrigated: 0.41 kg/m2



Phalaris tuberosa

Rainfed: 0.37 kg/m2

Irrigated: 0.41 kg/m2

Piptatherum miliaceum

Rainfed: 0.62 kg/m2

Irrigated: 0.57 kg/m2

Ditrichia viscosa

Rainfed: 0.47 kg/m2

Irrigated: 0.64 kg/m2

Other yields 
during 2010

(Plant density: 0.67 pl/m 2)



•• Calorific value Calorific value (dry basis):(dry basis):

– PCS: 4 466 kcal/kg
– PCI: 4 169 kcal/kg

Atriplex nummularia

Regrowth 4 
months after cut

Planting stablishment in Purias (T.M. de Lorca) in rainfed conditions.
•Density 3 x 4 (m x m)
•Area: 13 000 m2

•Yield: 23.34 Tn/ha
• Palatable fraction (estimation): 10 Tn/ha 
• Lignified fraction (estimation): 13.34 Tn/ha 



Chilling injury

Jatropha curcas

Purias (T.M. Lorca)

Picture taken the 15th 
of October of 2009

Picture taken the 11th 
of January of 2010



Picture taken the 4th 
of may of 2010

Picture taken the 11th 
of January of 2010

Severe chilling injury

Chilling injury and recovery

Paulownia

Purias (T.M. Lorca)



CONCLUSIONS

• There is not a global solution for the energy supply from 
biomass.

• Biomass yields vary with climatic conditions, which can 
be successful some years but not others.

• It is very risky depending in few species for the energy 
supply.

• Trials with different environmental conditions, in larger 
scale and for more years are required in order to have 
more reliable information for semiarid conditions and to 
improve cultivation and management practices 
increasing productivity.
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