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Sugarcane Straw: 
Keep it or leave it? 

The potential environmental 

impacts of biodiesel and 

agriculture on aquatic organisms 

were discussed by Prof. Eduardo 

A. de Almeida (UNESP – S. J. 

Rio Preto) and Prof. Luis C. 

Schiesari (EACH – USP) during 

the Workshop BIOEN – 

Division Impacts and 

Sustainability, held at FAPESP 

on April 23. 
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Environmental 

Impacts: What Only 

Biomarkers Can Tell 

Economic aspects involved in 

bioenergy production and its 

demand have been depicted also 

during the Workshop BIOEN – 

Division Impacts and 

Sustainability.  

Public Policies 
on Bioenergy 

During the “Workshop: How 

much sugarcane  straw to leave 

on the soil”,  held at 

Laboratório Nacional de 

Ciência e Tecnologia do 

Bioetanol (CTBE) on May 04, 

researchers discussed the pros 

and cons of leaving those 

sugarcane residues on the soil. 

 

FAPESP BIOENERGY PROGRAM 

The BIOEN Program aims to integrate comprehensive research on sugarcane and 

other plants that can be used as biofuel sources, thus assuring Brazil’s position 

among the leaders in the area of Bioenergy. Research includes from biomass 

production and processing to biofuel production and its impacts. 

 

BIOEN has a solid core for supporting academic exploratory research 

related to these topics. It is expected that these exploratory activities will 

generate new knowledge and form scientists and professionals essential 

for advancing industry capacity in ethanol related technologies. 

 

On top of this, the FAPESP Program for Research on Bioenergy 

establishes partnerships with industry for cooperative R&D activities 

between industrial laboratories and academic laboratories at universities 

and research institutes, which are to be co-funded by FAPESP and 

industry. 
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The increasing demand for bioenergy and biofuels has 
stimulated an intensive analysis of the potential impacts of 

these activities on the environment, and especially on aquatic 

communities. This is the case of Prof. Eduardo A. de Almeida 
(UNESP – S. J. Rio Preto), who is studying the toxicity of 

biodiesel on two species of fishes: nile tilapia and armoured 
catfish.  For this purpose, his team analyzes some target 
biomarkers (related to oxidative stress) on fishes exposed to 
different proportions between biodiesel and petrodiesel. Up to 

now, results show that, compared to petrodiesel, biodiesel has 

lower toxicity (lower LC50) for those fishes.   

Prof. Luis C. Schiesari, from EACH – USP, has been studying 

the effects of sugarcane agroindustry on aquatic organisms. 
According to him, levels of atrazine (a widely used herbicide) 

in water as low as in the range of ppb can cause change in 
tadpoles gender. In this range of concentration, usual analytical 
techniques would not detect the presence of atrazine in the 

water, due to their higher detection limits.  

These examples show the importance of analyzing responses of 

living organisms to bioenergy-related activities. 

(Contin.) 

For these collaborations, the details for each theme are 
specified according to the interest of the private partners 

and to FAPESP commitment to fostering research in the 
State of São Paulo. Other research agencies from federal 

and other state governments were invited to participate 
in the BIOEN Program: the Ministry for Science, 

Innovation and Technology and Fapemig declared its 

interest and other agencies are studying their 
commitment. 

The program currently encompasses 89 projects, which 

are distributed within five divisions, as shown in Figure 
1. 

 

Figure 1. Distribution of projects within BIOEN 

research divisions. 

Besides financing research projects, BIOEN FAPESP 

Program also provides fellowships, as depicted in Table 

1. 

Table 1 – Type and number of grants approved by 

BIOEN-FAPESP Program.  

Type of Grant Number of Grants 

Research Projects (ongoing) 64 

Research Projects (completed) 25 

Fellowships in Brazil (ongoing) 109 

Fellowships in Brazil (completed) 129 

Fellowships abroad (ongoing) 03 

For more information, please contact us, or refer to our 

website: http://bioenfapesp.org 
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Environmental Impacts:  

What Only Biomarkers Can Tell 

Sugarcane Straw:  

Keep it or leave it? 

As burning of sugarcane to facilitate harvest is phasing out, 

large amounts of plant residues are left on the soil. 
Agronomists and ecologists see the beneficial side oftjhis 

mulch to the soil but the industry wants the straw for its huge 
potential to generate energy. A thug of war is starting. 
Research can help solve the problem 

Researchers and members of sugarcane industries gathered at a 
workshop held at CTBE on May 04 to discuss what are the 

handling options for sugarcane straw. The main issue 
addressed was “how much of it to leave on the soil?”  

Specialists agree that each region of the country has its 
particular characteristics (climate, type of soil, and so on), so it 

turns difficult to come up with a single normative (in terms of 
tons of straw to keep on the ground) that applies for all.  

However, it seems to be a consensus that keeping sugarcane 
straw on the ground plays an important role in maintaining 
soil humidity, preventing erosion, increasing carbon 

sequestration in the soil, besides being an important way to 
recycle nutrients.  

Given the beneficial properties of straw to the soil, scientists 
and economists are now evaluating the pros and cons of 
keeping part of it on sugarcane fields instead of using it all as a 

possible source of energy.   
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Dr. Raffaella Rossetto is a researcher at Agência Paulista de 

Tecnologia do Agronegócio (APTA) and has extensive experience 

on agronomy, with emphasis on soil fertilization using vinasse. The 
pros and cons of using vinasse on sugarcane fields have been broadly 

discussed lately. See below Dr. Rossetto’s opinions on this subject.  

What is the state-of-the-art of research on vinasse?  

The use of vinasse as sugarcane fertilizer is a well-established 
practice. Issues such as how to apply it, doses, necessary 

infrastructure, and benefits to the crops are well-known. However, 
the environmental impacts involved in the use of this kind of residue 

haven’t received enough attention. We know very little about the 
leaching of ions in the soil, as well as the conditions in which it 

happens, or yet about greenhouse gases emissions. The 
environmental issues concerned in the use of vinasse started being 
studied more recently.        

What were the results of your research project?  

We studied the use of concentrated vinasse in comparison with the 
vinasse normally generated at the mills (vinasse from molasses and 

juice). The efficiency in increasing sugarcane productivity was very 
similar between the two types of vinasse. Regarding leaching of ions, 
we didn’t observe many differences between both vinasses either. 

With both of them, leaching of chloride, nitrate and calcium ions 
occurred in the first month after application on the fields. Treating 

the crops with a high dose of concentrated vinasse (30 m3/ha) caused 
an increase in the concentration of leached ions: 3-fold increase in 

the case of chloride ions, and 2-fold in nitrate and calcium ions (all 
with respect with untreated samples). The use of the mineral 

fertilizer KCl also causes ions leaching, later though (around 2 

months after application).  

Both vinasses under study improved soil fertility (increased CEC and 

base saturation; decreased aluminum saturation). Also, the time 
required for mineralization of half of the content of nitrogen in 

vinasse was twice higher (6 weeks) when using concentrated vinasse 

(in comparison with the traditional vinasse). A slower nitrogen 
mineralization rate is important to assure lower levels of nitrogen 

losses and better uptake by the plants 

Note: natural vinasse is a diluted residue (brix 4) of the ethanol 
production, generated at a rate of about 12 L/L ethanol. Vinasse can 

be concentrated to a brix value of up to 65% (0.8 L vinasse/L 
ethanol). Reduced cost of application in the field is a main reason for 

concentrating vinasse..    

Read the complete interview on our website: 

             http://bioenfapesp.org 

Announcements 

BIOEN Workshops 

• October 04th and 05th, 2012, at 

FAPESP  

Workshop BIOEN – Engines Division. 

 

• November 06th and 07th, 2012, at 

FAPESP  

BIOEN Research Workshop (all divisions). 

 

Visitors 

• Dr. Eric Lam (Rutgers University) visited 

the Institute of Chemistry – University of 
São Paulo on August 17th, and presented a 

seminar entitled “Integration of Biology 

and Engineering for Aquatic Agronomy 
with Duckweed at Rutgers” His talk is 

available online at: www.iptv.usp.br. 

 

• Dr. Ben Hankamer visited the Institute of 
Chemistry – University of São Paulo on 

April 24th, and presented a seminar entitled 

“Towards sustainable and high efficiency 
microalgae production systems”. 

 

• Dr. Travis Bayer visited the Institute of 

Chemistry, the Institute of Biomedical 

Sciences, the Engineering School of the 
University of São Paulo to discuss 

collaborations with the Imperial College 
Synthetic Biology Center and gave a talk 

available online at : 
http://iptv.usp.br:80/portal/Id.do?instanc

e=0&id=uspD5oktFE-
XsuozSo1X0BTmBzpmtrgf9b8Gx5zuuG7

KxY.&type=video 

 

 

Opportunities 

A postdoctoral position on the subject 
“Sugarcane regulatory network analysis using 

ChIP-Seq” is opened at the Institute of 
Chemistry – University of São Paulo. Find 
more information on BIOEN website.  

 

Dr. Raffaella Rossetto - APTA 

Interview 
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The existence of a considerably new market derived from 
bioenergy and biofuels production has led to an extensive 
economic and political evaluation of this emerging field 

and its impacts on land use, food production, among 
others.  

In that sense, Prof. Paulo F. de Azevedo (FGV-EESP) 

and his PhD student Bruno B. Perosa are analyzing how 
institutions of the bioenergy international market will 

develop, and what will be the implications for public 
policies development. Their ultimate goal is to enable a 

competitive and sustainable bioenergy production in 
Brazil and in other potential producing regions, such as 

Latin America and Africa. According to them, the 

existence of a range of parallel certification/regulation 
methods makes both commerce and dialog on bioenergy 

between different countries more difficult. 

Also important in this matter is the protection of 
intellectual property generated in the course of research 

on bioenergy. Prof. José Maria F. Silveira (Eco – 
UNICAMP) and collaborators are involved in the 

generation of guidelines for business plans for products 
and processes derived from BIOEN projects. 

Public Policies on Bioenergy 

Join the BIOEN Program.  

If you have a FAPESP project related to Bioenergy 

Research you can request to be part of the program. Or 

submit a new project adding the form found at: 

http://www.fapesp.br/5223 

FAPESP – BE-Basic Call for Projects  
Results of the First Call for Projects  

The announcement of the results was made during the "NWO-FAPESP, CNPq Joint Workshop for Developing Research 

Collaborations on the Bio-Base Economy" organized by FAPESP and by the Netherlands Organization for Scientific 
Research (NWO), and held at FAPESP’s headquarter in São Paulo. Representatives of the BE-Basic attended the event. 

Proposals selected: 

1. Análise integrada da sustentabilidade da produção do bioetanol de cana-de-açúcar (2011/51710-2). Arnaldo Cesar 

da Silva Walter (FEM – Unicamp) and Andre Faaij (Utrecht University) 

2. Entendimento do comportamento de emulsões de misturas fermentativas na produção microbiana de 

biocombustíveis (2011/51707-1). Rosiane Lopes da Cunha (FEA – Unicamp) and Maria Cuellar Soares (Delft 

University of Technology) 

3. Bioindicadores funcionais para monitoramento da qualidade do solo para o manejo sustentável da produção de 

biomassa em cana-de-açúcar (2011/51749-6). Siu Mui Tsai (CENA – USP) and Eiko Eurya Kuramae 

(Netherland Institute of Ecology) 

4. Integração de modelos de equilíbrio parcial e geral para avaliar os impactos da expansão de biocombustíveis 

(2011/51769-7). André Meloni Nassar (ICONE) and Hans Van Meijil (Wageningen University) 
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Interview 

 

Dr. Gombert is Associate Professor at the Chemical Engineering Department of the University of São Paulo (Poli/USP). His 
work, developed with the support of BIOEN-FAPESP and in collaboration with researchers from Delft University of 
Technology and from Universidade Federal de Santa Catarina, has recently won the “Top Etanol” award, in the category 
academic articles. The work was published at the journal Metabolic Engineering under the title: “Engineering topology and 
kinetics of sucrose metabolism in Saccharomyces cerevisiae for improved ethanol yield”. 
 
In your opinion, which are the milestones of this work that highlight it, compared to other previously published studies? 

From the scientific point of view, there are already some works in the literature exploring the energy metabolism and the 

redox metabolism, as a way to modify yeasts’ metabolism and attempting to achieve a higher ethanol yield from the 
carbon source. What makes our work different, in my opinion, is that there was a concern in taking into account the 

reality of Brazilian ethanol production process, which employs sucrose as major feedstock. The whole strategy of 
modification implemented on the metabolism of the yeast Saccharomyces cerevisiae was based on the use of sucrose. 

Previous studies, though elegant, did not consider our industrial reality. Besides that, we applied a combination of 

metabolic engineering and evolutive engineering, an approach that is seldom carried out on other works. And, finally, we 
did not interrupt the study at the moment in which an improved strain was obtained. We continued the research, trying to 

identify which were the modifications introduced in the genome of Saccharomyces cerevisiae during evolutive engineering 

studies, which induced an 11% increase in the ethanol yield from sucrose, in comparison to the original strain. At last, I 

would like to point out the team spirit throughout all the collaboration and execution of the work, since each of the three 
teams involved (Federal University of Santa Catarina, Delft University of Technology and University of São Paulo) gave a 

decisive contribution to the final outcome.           

What was the importance of the collaboration with researchers from Netherlands in this study? 

The participation of the three teams involved was decisive to the success of the work. The group from TU-Delft in 
particular was fundamental, due to both their broad experience in physiology and metabolic engineering of yeasts, and to 

their laboratory infrastructure (which includes, among others, equipment to develop anaerobic chemostats and a good 
laboratory for molecular biology of yeasts). Also important was their contribution during the writing of the article. A 

fundamental fact was that they had a PhD student that worked on a subject very close to that of our study. 

What are the possible impacts of these results on the industrial production of ethanol? 

It is important to reinforce that the results obtained so far are a proof of concept and that standard laboratory conditions 
was employed for their demonstration. The industrial reality is very different, and encompasses at least three important 

aspects: 1) different yeast strains, 2) different culture media, and 3) different specific growth rates. So, what we expect to 
observe in an industrial environment is obviously a smaller increase in ethanol yield from sucrose, compared to the value 

reported in our article (11%). However, considering the annual production of ethanol fuel, even a small increase in yield 
means several million liters of ethanol more, produced from a same sugarcane field area. This contributes to improve even 

more the sustainability of the process. It is worth mentioning that Prof. Boris Stambuk, from Federal University of Santa 
Catarina, informed me that his group already carried out experiments in an industrial environment, using industrial yeast 

strains that underwent the same genetic modifications that we reported in our work. The results are very promising.    

What are the next steps? 

Further work will certainly involve an approximation of the experimental conditions to those applied in industrial 
facilities, as has been done by Prof. Boris Stambuk’s team.    

Dr. Andreas K. Gombert – Poli / USP 
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BIOEN Researchers develop genomic resources for research on sugarcane  

Anete Pereira de Souza 

Researchers from the Laboratory of Genetics and Molecular Analysis  (CBMEG / UNICAMP), Danilo 

Augusto Sforça and Monica Conte, coordinated by Prof. Anete Pereira de Souza, built two libraries of 
BACs (Bacterial Artificial Chromosome) represented by approximately 380,000 bacterial clones containing 

DNA fragments obtained from two varieties of sugarcane (SP80-3280 - 221,184 clones and SP IAC 93-

3046 – 165,888 clones). Both libraries were built in collaboration with the staff of the National Center of 
Plant Genome Resources (CNRGV) from the National Institute of Agronomic Research (INRA) in France 

(Toulouse), coordinated by Dr. Hélène Berges. 

While the genomes of organisms, such as the human organism, have two variant forms (alleles) for each 
gene (diploid), sugarcane may provide about 12 variants for each gene (polyploid). Thus, only having 

genomic resources that are proven to represent the complete genome of the sugarcane, it will be possible to 
do a solid research to unravel the structure and functioning of the complex sugarcane genome and 

therefore directly help the breeding of sugarcane. 

The 380,000 clones of BACs, each containing fragments of 100,000 to 120,000 pairs of bases of the genome 
of both sugarcane varieties represent together four times the entire genome of sugarcane and, for this 

reason, are the most complete set of fragments of sugarcane available for different genetic and genomic 

studies of this species. Thus Brazil has an extraordinary resource to improve researches on sugarcane. 

However, besides the availability of thousands of clones representing the complete genome of the 

sugarcane, it is also necessary to develop a way to make a quick selection of bacterial clones which contain 
the genes of interest in the study and which enable the quick identification and location of these genes and 

their existing variants between the 380,000 clones from the libraries of BACs. 

This second challenge was overcome by constructing sets of BACs resulting from the ordered arrangement 
of BACs clones. Thus 110,000 clones of BACs representing 1,2 times the genome of the sugarcane were 

organized in only 12 sets of BAC DNA, which one have 64 pools. The whole set of 110,000 BAC clones 
can be accessed with 768 amplifications (less than 2 plates of 384 wells) of DNA (PCR), that is, with one 
PCR amplification, it is possible in few hours to identify and locate a specific gene of interest and its 

variants. The orderly arrangement of clones for fast selection is called Platform for Quick Selection of 
BACs Clones.  

These two libraries of BAC clones and the Platform for Quick Selection of BAC clones constitute the set of 

genomic resources developed in BIOEN for the purpose of facilitating, encouraging and improving 
research on genetics and genomics of sugarcane. 

The possibilities of studies opened up by the availability of these genomic resources are enormous. Many 

groups interested in evolution, genetics, genomics, breeding, cytogenetics and other areas, which work 
with sugarcane or other grasses in Brazil and abroad may have access to genomic regions of interest. 

The main beneficiary of this knowledge will be the genetic improvement of sugarcane, which may have key 

information for obtaining varieties increasingly adapted to the requirements of a sustainable and productive 
agriculture.  

                                                                                                                                                                                                         

Biotechnological Tools 

Visit the SUCEST-FUN Database for sugarcane genes, transcripts, proteins and functional catalogues http://sucest-

fun.org, a community bioinformatics resource developed by BIOEN Researchers. 


