ENERGY CROPS FOR MARGINAL RAINFED
LANDS IN A SEMIARID ENVIRONMENT
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REASONS OF AGROENERGY
DEVELOPMENT

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 CO.,.

Promotion of sustainable rural development.



Global land suitabllity for
bioenergy plantations

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

— SI1>10: Marginal

First generation biofuels

Q feedstocks (sugarcane, maize,
cassava, rapeseed, soybean,
palm oil, Jatropha)

— SI1>20: Moderate

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



REGIONAL CONTEXT

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”



PRODUCTION OF LIGNOCELLULOSIC BIOMASS IN MARGINAL CROPLANDS

OBJECTIVES OF SECOND 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 , atmosphere emissions

» Not to break up lands of environmental interest



Warm semiarid areas
Temperate semiarid areas
Cool semiarid areas

Cool dry areas

Cold dry areas

Field trial (Purias)

Average
annual

precipitation
ranges (mm)

Regional %

100-200 3890 0.3
200-250 12 828 1.1
250-300 298 995 26.4
300-350 557 159 49.3
350-400 146 142 12.9
400-450 70 853 6.3
450-500 37 176 3.3
500-600 3 881 0.3




Almond-tree dominant area
Cereal crop dominant area

Mosaic of vineyard, cereals and almond-trees

Marginal Abandonment rate
crops

GE) 10 % 20 % 30 %
Warm
semiarid 90 179 9018 18 036 | 27 054
areas
Temperate
semiarid 116 431 11643 | 23286 | 34929
areas
Cool
semiarid 72 578 7 258 14516 | 21773
areas
il 57733 | 5773 | 11547 | 17 320
areas
Sl Ely 13491 | 134T "P8¥8 | 4047
areas
TOTAL 350 410 35041 | 70082 | 105 123




/ " # Sensible areas to erosion and salinization
processes

Almond-tree dominant area
Cereal crop dominant area

Mosaic of vineyard, cereals and almond-trees

Source: INUAMA



FLORA OF THE REGION OF MURCIA:
1491 species

Il

15t SCREENING, 991 species excluded (aquatics, high rainfalls,
peculiar habitats, small size): 500 species

JL

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

Il

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

!

4" 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
e 1t year: two size subplots (48 and 12 m?) and two water
treatments (rainfed and irrigated)

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

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



Warm Temperate Cool Cool dry Cold dry Potential
semiarid semiarid semiarid area area area

areas areas area (ha)




e PJELHUHQ (Jgf F/ 0).67 QJ /”J
> 36 plants were cut (18 In each plot) e year after  stablishrnent
e leits

Fresh Dry

o Hurmidity (%
weight weight Humidity (%) umidity (%)

(Kg./m?) (Kg./m?2) harvestday  After 1 week
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]
lot, 5 plants were In their 1 = cu




Fresh Dry
Density weight weight H (%) weight

(Kg/m?) | (Kg/m?) (kg)

05 %05 Rainfed 1.85 1.60 13.20 0.41
(4 pl/m?) | rrigated 2.10 1.88 10.29 0.57
0.5 x 0.5 average 1.98 1.74 11.75 0.49
0.25x05 | Rainfed 1.78 1.50 16.25 0.25
@pI/m?) | rrigated 2.13 1.79 15.97 0.49
0.25 x 0.5 average 1.95 1.65 16.11 0.24
Global average 1.96 1.69 13.93 0.37




Other yields
during 2010

(Plant density: 0.67 pl/m ?2)

Carthamus arborescens
Rainfed: 0.26 kg/m?

Scolymus hispanicus _
Irrigated: 0.17 kg/m?

Rainfed: 0.10 kg/m?
Irrigated: 0.41 kg/m?

Cynara cardunculus Onopordum macracanthum
Rainfed: 0.20 kg/m? Rainfed: 0.71 kg/m?
Irrigated: 0.78 kg/m? Irrigated: 1.23 kg/m?



Other yields
during 2010

(Plant density: 0.67 pl/m ?2)

Phalaris tuberosa
Rainfed: 0.37 kg/m?
Irrigated: 0.41 kg/m?

Ditrichia viscosa
Rainfed: 0.47 kg/m?
Irrigated: 0.64 kg/m?

Piptatherum miliaceum
Rainfed: 0.62 kg/m?
Irrigated: 0.57 kg/m?



Atriplex nummularia

Planting stablishment in Purias (T.M. de Lorca) in rainfed conditions.

*Density 3 x4 (m xm)
*Area: 13 000 m2
*Yield: 23.34 Tn/ha

« Palatable fraction (estimation): 10 Tn/ha
« Lignified fraction (estimation): 13.34 Tn/ha

Regrowth 4

o Calorific value (dry basis):
months after cut

— PCS: 4 466 kcall/kg
— PCI: 4 169 kcal/kg




__, Picture taken the 15th
of October of 2009

Picture taken the 11th
of January of 2010

!

Chilling injury
Jatropha curcas

urias (T.M. Lorca)



Picture taken the 11th
— of January of 2010

Severe chilling injury

Picture taken the 4th
of may of 2010

T

ChNling injury and recovery
Paulownia
Purias{J.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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