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Could you begin by 6L|tlinin_g your-overall
aims and objectives?

Sweet sorghum is a smart crop'that does

| not compromise on food/feed security when

cropland.is diverted for ‘ethanol production.
the overall objective of the project is to

| develop the production of bioethanol from

sweet sorghum in temperate as'well as
the acid Savannas and semi-arid tropics
through genetic enhanceant Besides
.breedrng actrvrtrels we also have to take
into tonsideration agricultural practices and
harvest technologies. Finally, we must study

) the\impacts of the development of ethanol
_ from sweet sorghum at economic, social and

environmental levels as well as at different
scales: human, village, region and country.

How long does it take to ferment sweet
sorghum into a useful quantity of ethanol?

The process to produce ethanol from stalks of
sweet sorghum is the same as for sugar cane:
the juice is extracted then fermented in big
tanks before distillation. Fermentation usually
takes around two days depending upon ideal
fermentation conditions and strains used.

Will this fuel not be afflicted by the same
issues as other biofuels? Have you identified

' breeding is very high.

ethanol. Bgfcwe srgnrng‘pheogbgt reémegtﬂl

the Commission-asked us t de_nﬁ , exante,.
thewlfferen‘t rrsks As lo.ng as sWeet sof'égjm
is'used as a multipurpose crop~;he risk of fhé*
competition food/fuel is less evident than
for maize which is the second cra&used to
produce bioethanol.

What are: the pro;ected economic benefits
of producing biofuels from sweet sorghum

/vin arid, drgught prone environments or

regions with poorsoil quality?

In.temperate é_reas, _sc')r‘ghum represents a)
good opportunity for producing cellulosic'’
raw material of good quality. This plant, -
compared to maize, has great advantages as
its requirements of water and fertiliser are low
while its pétential of improvement through

~

In tropical areas, the impact may be huge eg.
in the case of Brazil where sweet sorghum has”

the potential to extend the milling season by
up to 100 days in a large-scale distillery. The
economics of small-scale distilleries has not
yet been adequately studied. It is still at too
early a stage to evaluate all the economic
parameters of agricultural and industrial

\production. As SWEETFUEL will provide new

varieties adapted to poor soils, we expect that
some areas not currently exploited may be
planted with sweet sorghum.

InIndia, data from pilot sites indicates that
sweet sorghum cultivation is more profitable
than grain sorghum and also other dryland
crops like maize/maize pigeonpea intercrops
when both grain and stalk are harvested.
Sweet sorghum stalks can be crushed at the
village level to produce syrup that will be used
for ethanol production at the distillery. Syrup

pro@ute :
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cal farr e}sto meet the n _' '
‘E%les and ersuréthat the crops and
" tec nolg utll?&e in'the project are - 1%
qsed to,thelrfu\ll,pbtentlal? 2 ALY

\»FETFUE’L wtgrks vpth fam’ﬂrs throug‘the 2

. natjonal insti utions like EMBRAPA,mBrazrl Aty a

. ARC-GCl in South Africa, UANLin M ke

Land the |nternaftton\al{ént|"e ICRISAT in Indla \\_.'__‘__
_ At thgendof the prOJéat,/a workshop will be -* "‘fa o

organised,in each country, and for te‘l'nperate = 5

', areas, the meeting will be organised during the |
; Eeropean Biomass Conference and Exhibition ip
2013 or 2014. The objective of the workshops
is;to transfer the fesults of the project .
(recommehdations related to plant material,
‘cultural practices, harvest technologies, public

-é-.. policies etc.) to all of the invited stake?\%lders

All the dlfferent parts of the plant can be used:
grain for food/feed leaves for\feed stalks

for. syrup/ethanol, bagasse for feed or co-
genera’cron or fertiliser, dependrng on the choice
of technology utilised in the prodlction chain

How does the quality of the ethanol
produced compare to other biofuels on the
market? What are the prOJected costs to
the consumer?’

98 per cent ethanol from sweet sorghum is
the same as from sugarcane. It is the industrial
process that may make a difference.'A litre

of ethanol from sweet sorghum would most
likely be competitive with ethanol from sugar
cane molasses in the semi-arid tropics or
maize under temperate environments, due to
lower feedstock production cost. The precise
projected costs are not yet known as they
depend on the country and the process of
transformation, but they will be provided at the
end of the project.
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Further to the distinction between temperate
and semi-arid regions, the project recognises
other specifics that may affect the research and/
or results and the process in such cases has been
adapted accordingly. In the acid savannas of Brazil,
the large sugarcane distilleries are interested in
producing sweet sorghum to extend the harvest,
or industrial, period for an additional 30 to 100
days. Infrastructures for this have now been put
in place. In India both systems may be found: a
centralised system with a big plant and many
farmers providing their harvest to the plant, and
some small crushing units that are able to extract
juice from sorghum stalks and concentrate it
through boiling to produce syrup since production
of alcohol by farmers is forbidden in India. In South
Africa, one company started to produce ethanol
that is transformed into gel used in a specific
stove for cooking, as farmers are not allowed to
commercialise alcohol. In Mexico there is no big
plant as yet, but there are projects underway which,
it is hoped, will be completed soon.

CONNECTING AND COLLABORATING

As seen, the potential for producing bioethanol
from sweet sorghum may be influenced by a variety
of factors which has encouraged SWEETFUEL to
become a widespread project incorporating 10
partners. These partners hail from Europe, Mexico,
Brazil, India and South Africa and are overseen and
coordinated by CIRAD (Centre de cooperation
international en recherché agronomique pour le
développement). The partners include national
public and private organisations chosen for their
expertise in specific areas and/or to test the project
across a wide variety of environments. For example,
KWS SAATAG, a German private seed company,
will focus on the adaptation to low temperature
in temperate regions, while UANL, a university
from Mexico, will evaluate the material in
Mexican environments -
as well as provide
germplasm for the
research.

Due to the
parties currently

involved, the
project will look to
encourage further

collaboration once the project ends. For example,
CIRAD and EMBRAPA, the national research
institution from Brazil, are likely to combine in the
area of genomics and lignin generation research
whilst EMBRAPA will inevitably join together with
ICRISAT (International Crop Research Institute for
the Semi-Arid Tropics) based in India, in the study
of germplasm and cultivar development.

Developing productive cultivars with tolerance
to different biotic and abiotic stresses is a big
challenge. Ultimately, Braconnier is optimistic
about the project’s continuation after the
first phase: “The small steps made under the
SWEETFUEL project will pave the way for
further improvement in understanding different
mechanisms of sugar accumulation within the
plant, plant and environment interaction, as well
as the sweet sorghum value chain through its life
cycle compared to alternatives”.

INTELLIGENCE
SWEETFUEL

SWEET SORGHUM: AN ALTERNATIVE
ENERGY CROP

SWEETFUEL aims to develop sweet sorghum
genotypes that would provide maximal
quantities of high-quality substrate for the
production of bio-ethanol, for temperate,
tropical semi- arid and tropical acid-soil
environments.

Funded under the European Commission’s
Seventh Framework Programme (FP7)

Centre international en recherche
agronomique pour le développement
(CIRAD), France * International Crops
Research Institute for Semi Arid tropics
(ICRISAT), India + Empresa Brasileira de
Pesquisa Agropecuaria (EMBRAPA), Brazil

+ KWS SAAT AG, Germany « Institut fuer
Energie und Umweltforschung Heidelberg
GMBH (IFEU), Germany - Alma mater
Studiorun-Universita di Bologna (UNIBO),
Italy « Universita Cattolica del Sacro Cuore
(UCSC), Italy * Agricultural Research Council
(ARC-GClI), South Africa * Universidad
Auténoma de Nuevo Leén (UANL), Mexico
+ Wirtschaft und Infrastruktur GMBH & Co
Planungs KG (WIP), Germany

Dr Serge Braconnier
Project Coordinator

CIRAD

Unit Research ‘Agro Ecological Adaptation and
Varietal Innovation’ (AIVA)

TA A104/1 Avenue Agropolis

34398 Montpellier Cedex, France

T+33 467 617539
F +33 467 615742
E serge.braconnier@cirad.fr

http://www.sweetfuel-project.eu/

is an ecophysiologist at
CIRAD. From 1998 to 2005, he was Scientific
Responsible of Centre d’étude régional pour
l'amélioration de l'adapation a la sécheresse
(CERAAS) working on improvement of plant
adaptation to drought, and coordinator of the
INCO project Groundnut — Aflatoxin. Since
2005 he has worked for CIRAD coordinating
the FP7 project SWEETFUEL, as well as the
ANR project ‘S3F for Haiti’, both aiming
to develop sweet sorghum for producing a
renewable energy.
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