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BIOFUELS

• ETHANOL
From: Starch (e.g., corn seed), 

Sugar (e.g., sugarcane, sugarbeets)

• BIODIESEL
From:  Oil Seeds, Waste oil

• FIBER (“LIGNOCELLULOSE”)
From:  Bagasse, Cornstalks, Sawdust
To:  BURN or CONVERT TO ETHANOL
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Potential of the tropics

Pedro Sanchez  (World Food Prize Laureate)

“When it come to biomass production for 
biofuels, the tropics have the edge…….

…Sugarcane & Oil palm are  “in the forefront”

Crops, Soils, Agronomy News Feb. ’08

Bioenergy Crop Options for the Tropics

Grasses for Ethanol
Sugarcane, Corn, Sweet Sorghum 

Grasses for Lignocellulosic Ethanol
Sugarcane, Corn, Sorghum, Banagrass, Guineagrass
(Almost any grass; Tropics has >15,000 species)

Oil Crops
Oil palm, Coconut, Jatropha , Pongamia, Moringa, Kukui Nut

Woody Crops (Burn, Ethanol)
Eucalyptus, Leucaena

Some Non-Tropical Relatives
Sugarbeets, Switchgrass (related to Guineagrass)
Soybean, Peanut, Canola (Brassica), Sunflower 
Pine trees, Poplars
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Ethanol Yields per Acre from Crops

Crop
Sugar beet (France)
Sugarcane (Brazil)
Cassava (Nigeria)
Sweet Sorghum (India)
Corn (U.S.A.)

Yield (gal/A/yr)
714
662
410
374  
354

Source: L. B. Brown. 2006. Beyond the oil peak

Lignocellulosic Ethanol
--- Expected Yields in Hawaii ---

Trees Ton/A/yr
Eucalyptus         9 – 12 ONE
Leucaena 9 – 12 TON

EQUALS
Grasses Ton/A/yr ~1000

Bana 19 – 40 GALLONS    
Guinea              10 – 30
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6 months
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1-year regrowth

Leucaena; 
Many options for 

BioenergyHigh-value
Hardwood

Biofuels
-- Why Not Burn? --

Bagasse:   Long used to power sugar factories and sell 
power to the grid

Leucaena:  Proposed in ’80 as fuel source for Island of 
Molokai. Harvest one acre/day. Had this been done, 
Molokai would have the cheapest electricity in Hawaii.

Most tropical countries cannot afford to grow plants to 
sell us ethanol !! (6.5 billion people)
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Hawaii’s No. 1 Ag Industry  =   SEEDS
Growth follows that of world acreage of Biotech Crops
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Extensive current research on lignocelllulosic bioenergy

Current Status and Future Work

Work to be
Feedstock Advantage Disadvantage Done
.

Sugar               Easily converted      Costly to produce, Improve yields  

Starch               to biofuel                  competition as Reduce cost

Oil crops                                            food item of production

Fiber (ligno- Easily produced       Conversion tech- Identify best

cellulose)          in large quantities    nology is years           crops and 

from commercial- varieties 

ization

Brewbaker:    In tropics, our ignorance is appalling --
There is a great urgency for applied field research.


