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SUGAR CANE IS THE MOST PHOTOSYNTETHIC EFFICIENT CROP

MANY CHALLENGES STILL EXISTS FOR IT TO REACH ALL POTENTIAL
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Different levels of yields

Defining factors Defining factors Defining factors
CO2 . .
*Solar radiation Limiting factors Limiting factors
*Temperature Water disposability *
*Genetics -Nitrogen Reducing factors
*Nutrition and fertility *Pests and diseases
*Weeds
*Toxic elements
*Soil*

Potential Limited
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Conceptual crop physiology model with environmental
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MOSICAS MODEL — IMPORTANCE OF WATER DISPONABILITY
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FIRST GENERATION PRODUCTION SYSTEM IS
”QUITE CLOSE” TO SUSTAINABILITY (few losses)!

' 'Longwa,ltawartf secondﬁnd“thlrd generatlon and sugar
remains the bgstffeedstnck SR RN

2Ny Qo
‘/ ——.——— \ﬂe.ﬁ\ 3

' *Malmoﬁdltions tofélefme thgtotiﬂ area éuitable to grow

\‘\v>

preservailonareasl =1 ".-..“5; A :

- - RS
- ’/

-



Tk e \ SV
A ) Py '- : : :I/ J o
’ - :

) . : / '\3.‘ & X ~ 2 \:} 3 TR Aok
' 7§ | BN st e W (L SRS
. - | “. v ; S il ‘\“,'/ 4 - : s e
: ¥ 2/ " . /7“1 .‘ .,;l‘"“ TATR Y+ e A ,- }[ ;‘ﬂ}/}(v
g 4‘ o '/L/ NS L RS N S e e
™ T/ . Ve My ',"";" o N oy e
1 , | -~

: l/ ,'[ ‘,}

6 o o purpises

L~.?V o

= ” £ *fiﬁwéf‘Qng—rustl ty’x quallty g -“"’" >

-Blbloglc;alandjntegratedfeen'troLofpests SN '-‘-:

~— -t

'-Imptqv&meﬁfanlzatlcn of plantlng arfd_\haﬂréstmg

—_—

elfnorove LAN %SE£FF1CIENCY *



MAPS BY GIS
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IVIAPS BY GIS
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FILTERS

* LEGISLATION

* SOCIAL AND ENVIRONMENT IMPACTS
* NATURAL RESERVES

* SUITABILITY TO ENERGY CROP




MAIN ROUTS FOR SUGAR CANE AS FEEDSTOCK

SUGAR CANE

IN DEVELOPMENT

CANE STALKS

“% BAGASSE

BIOELECTRICITY

ETHANOL

BIOPLASTIC BIO HYDROCARBONETS




Produtividade de cana(T/ha)
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Simple Prediction Model

* Best estimate without data base = average vyield
e Y=a+bGD-cWD+(dPn1+e Pzn—l)
Where Y = Tons of cane per hectare

a, b, ¢, d and e are parameters statistically
determined

GD = degree days of all growth period
WD = Water deficit of all growth period (balance)
Pn-1 = Productivity of previous harvest (n-1)



Mathematic Model Application

* A simple production model can express the importance of
adequate water supply and the efficiency of radiation
interception:

Y=a+bGD-cHD

Where:

— a, b, care calculated parameters by stepwise algorithm for
multiple linear regression. The “a” parameter may be average
yield.

— GD = degree-day, calculated according to integration of hours
with favorable temperature for growing

— HD = Hydric deficit calculated by hydric balance considering
water retention capacity of soil.

— Simple tool that doesn’t consider other production factors
(limiting and reducing)




Degree days calculation

v BARBIERI et al. (1979):

For TM>Th>Tm: GDC=[(TM-Th)2 + (TM-25)2] . f
2 (TM-Tm)
For Th<Tm: GDC=[Tm-Tb + (TM-Tm) + (TM-25)2] . f

2 2(TM-Tm)
where: f = (N/24-N)?

N = length of day in hours

Tm = minimum average monthly temperature (°C) [g
TM = maximum average monthly temperature (°C) FESSSSEaEE
Th = growth base temperature (°C)




Negative Degree days (Scarpari & Beauclair, 2002) used to predict ripening process

°C 4

™

Cold = hours Tb

\ Cold-hours

™m

6 1 DAY 6 hours

For Tb > Tm:
Negative Degree- days = (Tb - Tm)2 x n.° days in month
2 (TM -Tm)

For Tb < Tm: Negative degree-days =0



Yields estimated

Weather estimations for the rest of the growth period
based in averages and scenarios

Full environmental characterization for water balance
— key information (weak point)

EPIC database can be used and will improve timing.

Restrains are supposed and assumed to be the same as
in previous cycle. No new factor.

To be precise, restrains have to be removed and I|m|ted -
factors to be increased. | TS e s

GOOD PRACTICES ARE NEEDED!




Y=280,0+0,01GD-0,1HD
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* In practlce as smaller is HD Iess W|II be GD because of
lack of sunshine, so it will work between limits.



Biomass production for electrical energy and

Ethanol (?)

Soil recovery
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Conclusions

The simple production model can give us a base for future scenarios constructions
and it can be updated as many times as needed with more data included.
It does have limitations that must be awarded by the user.

Sugar cane production as all other feedstock for biofuels needs investments
in research to increase the knowledge for production
in different conditions to he modeled.

Good practices pretends to include all already accumulated knowledge in
liable and operational production systems, and it will be reflected at
the parameters of the equations as efficiency measurements.

The project also pretends to bring new concepts and knowledge through the
identification of knowledge gaps.
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