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|NTRODUCTION

If dangerousclimate changésto be averted (even without taking into accourthe weed

greenhouse gas emissions must be. élternatives potential of biofuels). Australia should not try to

to fossil fuelthaveamajorrole to play But solve one problem by worsening another. This is

alternative energy sourcesancreate problems of particularly so when the potential of many biofuels

their ownt nuclear powerplantsgenerate to mitigate climate change is small at best.

dangerougadioactive wastes, angoorly located

windfarmskill birdsand In this report the Invasive

bats Ecologist David Species Councikaesses the

Ehrenfieldhasdescribed O/ £ 100 AECEOAAT x Weed thr_eat poseq by

such problems a# ¥ NR $ Y Rife€ds, seventeen were intentionally biofuels in Australia. We

FTANB QO imported z mesquite (Prosopis believe that biofuels could
juliflora) for example, promoted in the eventually play a role in

Queensland Agricultural Journalin -~
vouvy AO OQdstivdluadleE OE
OOAAO OEAO AEAOI AOO

Plantderivedsubstitutes
for petroleunt known as

reducing greenhouse gas
emissions, but this should

biofuelst have been Victoria, two-thirds of weed species not be at the expense of o
touted as an important were purposely introduced; and in the 'dzZaUG N> £ AFQa O0OAZRAQDS]
part of the solution to Wet Tropics, fiftyone of the fiftythree agriculture. We recommend

climate change. But they environmental weeds, mostly garden policy approahes to avoid

and pasture plants, were deliberate

also have the potential to Ei D] 0008 6 the problems of weedy

cause friendly fire -Tim low (1999)Feral Future biofuels, and to promote an
problems, and some of environmentally responsible
them seem likely to do biofuels industry.

more harm than good.
Their value habeen called into question, with many *Ehrenfield D (2006)
critical articles and reports appearing in recent years.z \jartin P (2003)

In Asia, Africa and South America, rainforests have o .

b felled t il pal b d 3 For example, the costs to the Australian livestock industry are
eente e. 0 grow ol pa ms, Soy e«";ms and sugar $315 million in weed control and $1.87 billion in yield losses.

cane as biofuel crops, and in the United States the  (weeds CRC 2005a)

cultlvauor.] of co.rn as a biofuel has drawn criticism Lovejoy T E and Hannah L (A8@is CR@007)
because it requires so much energy to produce that

savings in greenhouse gas emissions are miremal

non-existent and because rising demand for ethanol

has increased the price of corn as a foétde

cricitismis also made that biofuel crops compete

with food crops for arable land, in a world where

most arable land is needed for food.

Another problem with some biofuel cropsbut one
that is receiving little attention is their potential to
become serious weed®Veeds have already inflicted
massive ecological and agricultural damage on
Australia. The costs to Australian agriculture alone
exceed $4 billion a year: Global warming is

AAAAA

SELISOGSR (2 AyONBlFasS (KS 62NXRQa 6SSR LINRPof Sya
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WHAT ARE BIQFUELS?

Plantsuse sunlight taconvert carbon dioxide into
organiccompoundsvia photosynthesis. The
resulting biomass can be burdéor power or
transformed into liquid or gaseous fuels in the
form of alcohols methyl/ethyl esters, or hydrogen
Two categories of liquid biofuelre currentlyused
for transport: ethanol produced from plant starch,
sugar or celluloséand biodiesel (rathyl/ethyl
esters) produced fromplant oils. These fuels can
be used in existing vehiclaypicallyblended with
petrol or diesel.

A more appropriate term fobiofuelswhenthey
aregrown asO N2 LJa
fuels). This term avias the automatic positive
O2yy20lFGA2Yy | 2a20A1 4G4SR &
However, to avoid confusigin this reportwe will
continue to refer to crops grown for fuel as
WBiofuelLrather thanthe more appropriate

HgrofuelQ

The major sources of ethantday are sugar cane
(especially in Brazil) and corn (particularly in the
US). The main sources of biodiesel are rapeseed
and palm oil, but other biodiesel crops include
jatropha, coconut oil, peanuts, sunflower seeds
and castor beans. Ethanol and biodies®ps are
readily converted to fuel using existing technology,
FyR GKSe@

Ydcondgeneratiortbiofuels are derived frorthe
cellulosein plant cell wallsthe most abundant
biological material on earth. Thepotential for
reducing greenhouse emissioissmuch higher
but acommercially competitie process for
converting cellulose into fuel has yet to be
developed® The gcondgeneration biofuels
attracting most interest aréastgrowing shrubs
and trees such asilbows, poplars and eucalypts
and tall perennial grasses. These craps
potentially high yieldng becausehey havea high
cellulose contentlow nutrient requirements, few
natural pests, ando not require annual tillagg.

Page |2

Trees caralsobe harvestedit any time of the
year.There is a focus on developing new plant
varieties to improve biomass productivity,
including transgenic varieties. For example,
researchers aim to increase the photosynthetic
efficiency of plants.

A& gWdulEn®rT dzSt § Q

ONdPAOOO AEOACOAA
facilities to convertlignocellulose
to fuel will operate on an

industrial scale? it may be five

UAAOO 1T 0 OAT 10 ¢
& Pchubert (2006)
AGK (GKS Wga2z20 1 6S8f

Algaeare another potentialbiofuel. Theycan grow
veryquicklyusing carbon dioxide generately
power stationsAlgal systems caallegedly
produce 40 times as much fuel per hectare as
corn® In Australia there has bednitial
investigation of a green algBotryococcus braunii
foundin lakes and reservoirs.

1Plant materiéishe lignocellulosic biomass consisting of
cellulose, hemicelluloses and lignin compounds, found in plant
cell walscan also be combusted to provide electricity (which
transport fuel) and procébglh&a007)

A, . _isanemer%r;a
F NET S yy=2Ndyu Al 28y" QP ToMMBHIEL e dhsfidPed to have greatest potential as

lignocellulosi®energy crops are typically perennials, both
woody plants such as willows and poplars, and herbaceous
species such as switchgrass, reed canary grass and
miscanthus.

2To convert corn or sugar cane into ethanol is quite simple.

Corn starch is convertadim enzymatic process into sugar,

which is then fermented by yeast into ethanol. The process is

even simpler (and more energy efficient) with cane sugar. In
contrast, lignocellulose, the major component of plant cell

walls, is very resistant to conwgrgiving evolved to resist

degradation. Wood typically consisi$@¥4€ellulose, 25%
hemicelluloses and2®% lignins. The cellulose and

hemicell ulose are crystalline f
i mpenetrabl e to waresstanttor enzy me
fermentation. One approach is to convert the biomass into

0 s y @mainly éarbon monoxide and hydnabésh is

then coverted into ethanol or biodiesel via tha@ feipstler

The Weedy Truth AboutiBfuels



process. Another approach currently used in pilot plants is to
use high temperatures or acid to break apart the lignocellulose,
then use enzymes to convert the exposed cellulose into sugars,
which are fermented using yeast. The lignin can be burned to
help power the plant (Schubert B@¥&n M and Franssen

M (200&jiscuss the significant technological barriers to
widespread use of plant biomass.

3 A high lignin and cellulose content is desirable because high
carbon levels give a highrpatlue, and because lignin

allows a plant to stand upright at low water content, which
means the biomass can dry on the stem and improve biomass
quality (Lewandowetkal 2003).

4Ragauskas A J, Williams C K, DavisetreB2006)

5Schubert C (2008)so see the website for Greenfuel
Technologies Corporation at <www.greenfuelonline.com>.

6Qin J (2005)

Page |3
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THE BIQFUELSINDUSTRY

In 2005, @ 2 dzi 2T GKS
were derived from biomass' of whichabout 90%
wasethanol (predominantly in Bradilom sugar

cane) and 10%asbiodiesel? Manyindustry
expertsare vey optimisticabout thepotential of

the biofuel industry. t i&f saentist, Steven
Koonin,predictsthat the US, European Union, and
India will produce 5% of their road fuels from
biomass by the end of 2010, and treatentually
GOA2TFdzSt a sand 8abo Rf glabakldéiniars

in an environmentally responsible manner without
FFFSOGAY A T 2HeReegiM®i®R dzO U A 2
improvemens of crops like jatropha and
switchgrasswhich pose aveed risk) as key to

this futuregrowth.

H3 2

The benefits of atrong biofuels industry are
typically cited as (i) reded greenhouse gas
emissions, (iijjreaterenergy security (because
energycan be produced locally), and (iii) support
of agricultural industrieé.

Industry growth has been driven lggpvernment
regulationsin some countrieghat require a
component ofbiodiesel and ethanol in diesel and
petrol respectivelyThe corrbased agrofuel
industry in theUSis sustained biargeagricultural
subsidies and a 5dent ethanol tax credit.
Governments are also invésg inresearch and
development. For example, tHéSDepartment of
Energy funded théerbaceous energy crops
research program which assesdbé biofuel
potential of18 perennial grasses and pursued
development of the most promising.

Large energy compas have begun investing in
biofuels researchh BP announced $500 million
investment in research over 10 yearand
investment capital is becoming availableenture
capital firm Kleiner Perkins Caufield & Byers
recently launched a $26@illion fund for invesig
in bioenergy.

Page |4

g 2 NI R QastrafiaNiofaélslis@lusiy is Erdaf Higgowing

fast. It is attracting enthusiastic advocates in

government and industry, some of whom are

making claims that seem highly exaggerated.

al TAy3 ! dzAGNIEALF | doA2FdzSt &
GiNaz ! dza G N>t Al FNRY GKS 62NIF
per capita greenhouse gas emissions to one of the
LA2YySSNE 2F (GKS ySg o0A2S02y2
Australian researchét.

yeEO
Talking up Biofuels

Qustralia» the land of infinite
swnshine, vast agricultural resources,
reliable monsoon rains across the entire
northern tropical belt, in other words a
1TATA T AAA & O AET £O
- An Australiarbusinessacademic
proposing a massivaiofuels industry in
Australia Mathews 2007)

an tre Prime Minister advise the
House that his National Water Scheme
will incorporate North Queensland,
xEEAE xEOE wt DPAOAA
water can afford for 5 percent of this to
grow sugar cane necessary to provide
100 percent of Australian petrol and 8
perecent of its electricity®

- Hon. Bob Katter, Parliamentary
question, 28 February 2007

Ondeed, ethanol seems to have many
OEET CO CiEIC A& O EO
produces slightly less greenhouse
AT EOGOET T O OEAT &I 00
replace harmEO1T AOAT AAAE(
produces jobs for farmers and refinery
xI OEAOO 8AT A EO bDOI
excuse for US and European politicians
to subsidize their agricultured

- Editorial,Nature Biotechnologyluly
2006

The Weedy Truth AboutiBfuels



According to the Biofuel&ssociation of Australia,

thereis currentlya biodiesel poduction capacity 8 Mathews (2007)

(which is distinct from actual production) of about 9 Biofuels Association of Australia (a recent merger of the
350million litres a yearand this is expected to Biodiesel Association of Australia and Renewable Fuels
grow to a capacity of more than 800 million litres Australid) see <http://www.biodiesel.org.au/>.

by 2008’ Currently, biodiesel is produced from 10Standing Committee on Rural areh&egffairs and

used cooking oils and animal fags)d there are Transport (2007)

plans for plants to use imported feedstocs. 10'Connell D, Batten D, O'Conabalf007)

12
Bioethanol production is also very small, with just Mathews J (2007)

three current commercial producers with a 13 Anonymous (2007a)
capacity of about 150 MY.By law, ethanol can be

blended with petrol only up to a limit of 10% by

volume in Australia.

Biofuels enthusiasts in Australiten look north

G2 GKS @Fad | NBI anoribéfn Wdzy dzZaSRQ fFyR | ONRaa
Australia For examplebusiness academiiohn

Mathews in a reporton biofuel prospects in

Australig calls for alO-year program ér

GSEGSY&aArdS NBAGNHZOGdzZNAY I 2F ! dzZA G NI £ ALy NHzNJI f
industry and agricultural activities, withshift

north towards opening up tropical lands fed by

regular monsoon rains for sugarcane production

' yR OdzZ GAQDFGAZ2Y '2Fkecyfieg 0A2F dzSt ONR LI XE
Director of hie Australia Farm Institute, Mick

Keogh, has called for an urgent acceleration of

agricultural development in northern Australia and

a removal of regulatory constraints’

Apart from the major industry players, an interest
in biofuels is coming from smééindholders. State
governments are receiving many enquiries from
individuals seeking advice about jatropha and
other possible crops.

1Brown L R (2006)
2Worldwatch Institute (2006)

3Koonin S (2008)he US Department of Energy Office has
developed a scenario in which biofuels supply 30% of the
gasoline demand of 2004 by 2030. The Européaasdnion
vision for orguarter of transport fuels to be met by biofuels by
2030. Cited @ited in Himind E, Ding-%, Johnson De
al.(2007)

4Koonin S (2006)

5Schubert C (2006)

6 Lewandowski |, Scurlock J M O, Linetval{Z003)
7Schubert C (2006)

Page |5 The Weedy Truth AboutiBfuels



THE PROBLEMSWITH BIQFUELS

Biofuels have a misleading clean, green image. In
the public mind they seem a positive altative to
polluting fossil fuels, with lush green plants poised
to replace oil drillsn providingtransport fuel. But

I WoA2Q flFoSf Aa y?2
current analysis shows that there are major

problems with biofuels. As with any lagcale
industrial development, the environmental, social
and economic costs and benefits of the biofuels
industry should be thoroughly assessed before

3 dzl Nlbeing &pored A dzA G Ayl 0AfAGES FyR
SDAAL AND ECONOMICISSUES
more significanf! dza G NI £ A Qa LIS 1  F I N

Worldwide,biofuel crops have a limited role to
playbecatsemost arable land is already in useA
10% substitution of petrol and diesel fugbuld
require 43% and 38% of current cropland area in
the United States and Europe, respectivelfall

the corn and soybeans grown in the US today were
converted intobiofuels, they would meet just 12%
and 6% of American gasoline and diesel demand
respectively’

The African Biodiversity Network warns that the
push to grow biofuels in Africa is opening up high
conservation value areas to agriculture and
pushingfarmer ¥ ¥ G KSANJ t I YRY @&
agribusiness and biotechnologgmpaniesare

taking advantage of the biofuels craze to push
through a wide range of changes in the trade and
farming regulatory setip that will favour their
AVyiSRBataoe

It seems inevitabl¢hat there will be competition
between cropping for food and energy production,

to the likely detriment of the poor. The Food and
AgricultureOrganisation estimates that the cereal
import bill of low income, foodleficit countries

will increase by aboutne quarterin 2007as a
RANBOG NBadz G 2°Wthé esSSthed S i
price of corn and soybean rose in 2006 due to

biofuel demand, corn doubling in price between

2005 and 2007.

Arable land and water are much scarcer in
Australia than in mostations promoting biofuels,
and competition for land and water would be even

Page |6

GKS blraA2ylf CINXY¥SNEQ CSRSNI
Australian Farm Institute, have said Australia does

not have enough cropping capacttysustain a

major biofuels industry.

CSIRO scientists have expressed serious doubts

about the viability of thecurrentbiofuels industry

in Australia Sppkesman for CSIR@d Energy

Transformed Flagship A R [ Wébeard I 8 & a
about plans to build newefineries, but even if you

add up the total projected capacity, and then

u asSsSsYa UKI U
& requires production equivalat to 0.5
ton of grain to feed one person for one
year, a value sufficiently large to allow
some production tde used as seed for
the next crop, some to be fed to animals,
and some land to be diverted to fruit
and vegetable crops. Compare this value
with that for a car running 20,000
km/year at an efficient consumption of
7 liters/100 km. The required 1400
liters of ethanol would be produced
from 3.5 ton grain (2.48 kg grain/liter),
requiring an agricultural production

K| )Zal/etn ti@&t&eéiiétar% rtaguiremerfmr

ne persoro
é

G\nything but a marginal contribution
from biofuel would pose a serious threat
to both food seccurity and the natural
resource base of land, soils, and water i
- Connor & Minguez (2006)

The Weedy Truth AboutiBfuels



double it, it comes to only 10 to 15 per cent of
I dza G NJ f A | Q& ¢2Padl Higdigsyal dzY LJG ¥ 2 ¢ipds are obtained from plants
Emergent Futuressays several biodiesel (Benge 2006).

companies in Australia are StruginHg. 2|nternational Engryuthority (2004)

Ifuru K S NJY BidN&B Fomdclaar that I’:’:lpid 3Hill J, Nelson E, Tilmat B1(2006) _ ) ,
SELIyarzy 2F 1 dzaGNIEAIQa yIaOSyid oA2FdzSta AyRdzlNE
would deliver a cleaner, healthier, environmentally ~  African Biodiversity Network (2007)

benign, renewable source of automotive fugef. 5Connor D andrduez | (2006)

6 FAO (2007)
There are, for example, health concerns about the

..
use of ethawol as fuel, with a recent US study Hill J (2007)

finding that a major switch to ethanol fuel would 8Less than 7% of the Australian land area is considered
increase respiratory related illness and death. arablé see the Geosciengstralia website at

While use of ethanol reduces levels of two <http://www.ga.gov.au/education/facts/dimensions/compare.ht

) T m>. While Australiab6s | and area
carcinogens benzene and butadiereit and water availability is lim@edently about 50 million
increases levels of carcinogens formaldedyad hectar es aseeEaifhtrendsgCountry ®refies at

acetaldehyde, and also ozone, a major component <http://earthtrends.wri.org/pdf_library/country_profiles/agr_cou_
of smog™® 036.pdf>.

9 ABC (2007)

1While many biofuel proponents point to millions of hectares gf N

. . Neill G (2
6wastelands6 that could be t?ugt%d)sof 8Ier(e086)by energy crops (65
million hectares in |India), uGteddO'Neit& (R00®)f Omiracled crops su

jatropha that require no irrigation or fertilisation, the reality is -
that yields in such circumstances will be low. As a reviewer of2O'Neill G (2006)

jatropha projects in devel ojjgl_ilarq]&on?&dbé’jt ries points out, fimar
GREENHQUSE ISSUES

An AustraliariTaskforce on Biofuels appointed by major sources olbiofuel greenhousemissions are

the Prime Ministef concluded in 2005 that the fossil fuelaisedin agriculture angrocessing

biofuels offer only very limited greenhouse of the feedstockand agricultural practices, such as

benefits, whichtalone would not warant further soil tillage and fertilisation. Nitrogen fertilisers

assisting biofuels, given the availability of much increase outputs bnitrous oxide, a potent

OKSI LISNI OF Nb 2y *NB&deO( A 2 Y gr2dnlipise gaSAdtiidyaboutto be published in

analyses of 10% ethanlidjuid fuelblends in Atmospheric Chemistry and Physioscludes that

Australia have found minimal greenhouse benefits generation of nitrous oxide from firggeneration

compared to the use of fossil fuelseductionsin biofuel crops is about twice as much as previously

greenhouse gas emission$just 1.7% using wheat thought, as a result of whickomebiofuels such

to 5.1% with @nolasses using egeneration. The as rapeseed and cormay emit more greenhouse

emissions savingsr biodieselusingl00%canola gas emissions than fossil fuéls.

oil amount to no more tharl5 %andno more

than 1.5 % for a 5% blerid Where land is converted from another use that has

a higher net sequestration of carboreg. native

A recent study published i&ciene found that forests or grasslandsthe cropping of biofuels

when corn wasisedas a biofuel, emissions were contributes to, rather than mitigates, climate

reduced by about 18% belothose for change. One of the worst examples is the clearing

conventional gasoline, with an uncertainty band of 2F LYR2YySaAl Qa LISHG F2NBada

-36% to +29% (factoring in the use of co process destroying carbon sinks, releasing large

products) Other studies have found even more stores of greenhouse gases, ardlucing

marginal or negatie greenhouse benefits The biodiversity? A recer study published in the

Page | 7 The Weedy Truth About Biofuels
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journal Sciencéound that over a 30 year period
the greenhouse gasmissionssaved bybiofuels
would bemuch less thathe savings that could be

achievedby using thesamef Y R F2 NJ F2 NB

all cases, forestation of an eqaient area of land
would sequester two to nine times more carbon

@iomass production for new industrial
uses,slée AO AOQOI I 1T OEOA
ultimate marriage of convenience
between the oldest and most powerful
force that has shaped our civilization
A COE A GlatuGne hédern
AEAT EAAT ET AOOOOL
running out of cheap petrochemical
feedstock, and thérmer strives to
colonize the last few untouched corners
of the eartho

- Ecologists Tad Patzek & David
Pimental (2005)

over a 30year period than the emissions avoided

There is considerable variation in the greenhouse
potential of various biofuels, with second
gefiefafoyf felscpérghnial grases and woody
biomass offering greater potential greenhouse
savingsl.0 As noted, the cultivation of algae may
offer larger potential for emissions reductions than
other feedstocks (although we caution thit

exotic species are used and released into the
environment,they also pose pest risk

1The Taskforce was appointed to review a 2003 joint study by
CSIRO, the Bureau of Transport and Regional Economics and
the Australian Bureau of Agricultural Resource Economics on
the appropriatenesa ofational target of 350 megalitres of
biofuels by 2010.

2Biofuels Taskforce (2005)

30'Connell D, Batten D, O'Conebalf2007)
4Farrell A E, Plevin R J, Turneat RIT2006)
5Patzek T W and Pimentel D (2005)

6 Hill J (2007)

7The paper by Paul Crutzen is not yet published, but see

e GKS dza s ‘Afer takiKg&hiso A 2 T dzS fi’&%llwww.rsc.org/chemistryworld/News/2007/September/210

opportunity cost into account, the emissions cost
of liquid biofuelswas found to exceethat of fossil
fuels. In other words, it is bettep use fossil fuels
more efficiently, conserve existing natural
vegetation, and restore natural forest and
grassland habitats on croplamsbt needed for

food. Thestudy concluded that thenly biofuel
option that may be efficacious in the short term is
conversion of woody biomass, which is compatible
with retention of forest carbon stocks.

90701.asp>.

8 Biofuelwatch, Carbon Trade Watch/TNI, Corporate Europe
Observatost al(2007)

9Righelato R and Spracklen D V (2007)

10The Australian Biofuels Taskforce (2005), noting the potential

for Ilignocellulosic ethanol #Ato
economg& of the biofuels industryo
policy interventions based on current industry technologies and
feedstocks should be | imited wi
that potential.

BIODIVERSITY |SSUES

There are mounting concerns about the impacts of

the biofuel industry on biodiversity. A recent
briefing for parties to the international Convention
on Biological Diversity, the major internatiin
treaty on conservation, warned that:

dargescale biofuel production can have adverse
impacts on biodiversity, includinmter alia,

habitat fragmentation and degradation, increased
greenhousegas emissions from degraded carbon
sinks and deforestatim water pollution and
eutrophication, and overexploitation caused by
land conflicts and increase in food prices.

Page | 8

The biofuels industry is drivingargescale
destruction of natwal areas Forests are being
destroyed in Southeast Asia for palm oil
plantations®* soybean plantations (sown for food
as well as biofuelsgjre the main cause of
deforestation in Brazilian Amazon and Paraghiay;
soybean and sugarcamantations in Brazil are
beingcarved from the Cerrado, laghly
threatenedbiologically divers grassy ecosystem
and conservation areas in Africa are coming under
pressure from biofuel developments.

The Weedy Truth About Biofuels



In a recent paper in the journélimate Chang#
was estimated that to replace fossil fuels (coal and ~ **Biofuels Taskforce (2005)

oil) with energy frommodern biomass, hunres 14Standing Committee on Rural and Regional Affairs and
would need to increase theaurrentdemand on Transport (2007)

9 NIKQa GSNNBAGNARIE LIK2G2a8yiKSGAO NBaz2dNOSa

(plants) by approximately 50%Humans already

dzaS Fo2dzi nmx: 2F GKS SIEINIKQa G20lf LK2G2adyiKSGAOD
productivity? so this would exact a massive cost

on other speies. We would need to harvest 22%

of all land plants just to equal the fossil fuel used

in 1997°

Biodiversity is also harmed by agricultural practices
such as use of water, fertilisers and pesticides.
Agricultural runoff from US corn farms into the

Missh & A LILIA. wA OSNJ ONBI 4dSa |
middle of the Gulf of Mexico each summiér.
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What most reports and reviews fail to address is
the weed risk posed by many proposed biofuel
crops. This issue rates only a passing mention in
the Convention on Blogical Diversity briefing
paper,'! and is not mentioned at all in a United
Nations report on sustainability issues associated
with biofuels'? In Australia, the issue was
overlooked by the Biofuels Taskfottand a

recent Senate inquiry’

1Executive Secretary (2007)
2Colchester M, Jiwan N, Ardiat(2006)

3Most existing palm oil plantations have bégrededoe

cooking oil. The biodiesel industry is creating strong incentive
to increase production, and is predicted to become the main
driver of palm oil expansion in Southe#g{dxkia

Rainforest Movement 2006)

4World Rainforest Movement (2006)
5Klink C and Machad@®@05)

6 African Biodiversity Network (2007)
7Dukes J (2003)

8Vitousek P, Ehrlich P, Ehrletral1986)
9Dukes J (2003)

10Schubert C (2006)

UThe one menti on ¢ohépoteridd weed probl em is of n
risks that, in an effort to increase production and meet growing

demand for biofuels, energy crops that present many

characteristics of a weed, such as jatnaghzecome

i n v a(Exeoutve Secretary 2007)

12UNEnergy (2007)
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THEWEEDY POTENTIAL OF BIQFUELS

The shrub called jatrophddtropha curcgsis
often touted as the ideal biofuel crop because it

espoused in a recent article 8tientific America
o&Jatropha seems to offer the bengfiof biofuels

without the pitfalls. The plants favour hot, dry
conditions and hence are

water thrift, apaucityof pests or diseaseand an

ability to outcompete othemplants
Oy 6S 3INRgy 6AGK SlIasS 2y Wgladas

flIyRaQz
Concerns about weedy biofuels have been

FA NI dzS

expressed in the scientific literature. In 2006,
sevenscientists published an article in the journal

Sciencepointing out that two grasses with

potential as biofuel crops giant

unlikely to threaten rain
forests. There is no tradeff
between food and fuel either

0501 das (kS 2alt FECLREES

t?oduc

But jatropha happens to be a add biofuels to the already
weed. In 2006 the \aktern raglng invasive species
Australian government barad FEOAB O

its use as a biofuel after a risk
assessment found it was weed)
in 14 countrie$. Many other
plants advocated as biofuels
also have histories as weeds,
including two grasses that

LY@ RSNEQ®

fExperts must assess

to ensure that we do not

- Scientists warning of
biofuel weed risks in
SciencéRhaguet al. 2006)

(rhe consequences of
biotic invasions are often
e so profound that they must
appearonu KS L/ b Q3 f Heauibedamd new
Wmnn 22ZFNIGRKGBa 2 P NErfyasions prevented.
82A0AT U EO (

reed and reed canary grassre
invasive weeds in America. These
same grasses are highly invasive in

ée za ® ¢ Australia. The article conclude

i K [Edperts must assess
ecological risks before introducing
biofuel crops, to ensure that we do
not add biofuels tdhe already
raging invasive species fige.

The weed risk may be especially
high when biofuels are planted as a
speculative venture. New
agricultural ventures have a history
of causing pest problems in
Australia. In the 1970s deer
farming was promoted as an

S'ﬁ IO o lE Orivengql_n IS{EA f exciting new highlyrofitable
There are sound ecological applicable as with biotic prospect for rural landholders. The
reasons why this should be so. invasionso 1978 bookGold on Four Legsed
Asnoted recently in the journal - Ecologists writing about the same kind of rhetoric that is

SciencE G G NJ AG& R|SS weeikecalogySiEchlogika)
ApplicationgMacket al.

a bioenergy crop are also
commonly found among 2000).
Ay DIl ar &8BickuelS OAlS & d¢
crops such as corn and
soybeans attract criticism
because they requirkarge

amounts ofwater, fertiliser and

fossil fuel inputdo produce a yield. Theelarge
inputs can be avoided if theiofuel plantcan grow
without care or attention in other words, the
plant hasthe attributes d a weed. Weedy
attributes of ideabiofuel plants includehardiness,
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applied today to jatrophd:

G5SSNJ I NB X NBf I
major disease problems, easy to
look after, excellent converters of
Yy2ad GeLiSa
be farmed under a wide range of

O2yRAGAZY &XE

But the profits failed to materialise, and by Z)0
the value of venison had fallen below its 1978

value® When the market for deer products

ONJ} 8KSR RdzNA Yy 3

iKS
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liberated when the cost of feeding them rose

The Weedy Truth About Biofuels

GA@St @

2F FT2RRSNX

ay



I 62 @S (i KAk Aldesdit, Ausiz8lia dow has
at least 77 feral deerdrds that can be attributed
to escapes and relsas from deer farm5and a
fast-growing feral deer problem. Deer arausing
serious damage to crops amational parks, and
an increasing number of car collisions.

The Invasive Species Council is coregthat
biofuel crops will follow the same trajectory.
Enthused by the biofuels hype, naive landholders
will speculatively plant fields of jatropha or
Chinese tallow, and when markets for the products
fail to emerge the plants will be left to shed their
seeds and spawn weed problems. No method
exists for mechanically harvesting jatropha or
Chinese tallow seeds, so there is a technological
barrier to their commercial use in Australia. In
India and Africgjatropha is harvested by hand by
children and poor llagers, an option not available
here.

Neem, which has been planted in northern
Australia as a medicinal plant, and which is
considered a potential biofuel, is already emerging
as a serious weed because birds are spreading the
seeds’ The olive is anotr potential biofuel
following a similar trajectory, with many small
plantings undertaken for culinary oil, which will

not be viable to harvest mechanically, likely to
create future weed problems as past plantings
have done. The olive is the worst weedtie
Adelaide region.

The more often a plant is grown, the more likely it
is to become a major weetiGiant reed became a
major problem in California more than a century
after it was introduced when it was planted widely
to stabilise stream banks. At ent it is not
considered a major weed in Australia but the
biofuels industry could change that. Jatropha is
another weedy biofuel that could multiply
dramatically if it is grown over vast areas.

Cultivation also increases the weed risk when
vigorous newvarieties are developed. The
attributes that are bred for a biofuelrapid

growth rates, pest and disease resistance, drought
resistance increase the risk of a plant becoming a
weed.
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The greater risks associated with agricultural
plantings are often notaken into account in weed
assessmentsif assessments are undertaken at all.
The ecologists who wrote iBciencabout the
weediness of biofuels criticized the lack of weed
risk assessments of biofuels. In Australia, there
have been only ad hoc risk assessits of biofuel
prospects.

Ecologists emphasise the very high ecological and
economic costs of not doing proper assessments.
As noted in the Introduction, Australians are
already paying a very high price for a failure to
assess weed riskanith an agricltural cost
estimated at $4 billion a year. Half a million dollars
is being spent annually to keep just one weed,
Mimosa pigra at bay in Kakadu National Pafk.
Rubber vine in Queensland was estimated to cost
the economy $27 million in 1995 alofeBoth of
these weeds were introduced to Australia
deliberately as ornamental plants.

Ironically, the risks associated with introduced
species ar®ften onlyassessed properly when
species are introduced as biological corgtol

help reduce the harm caused byher introduced
speciesThis sort of ristbased assessment should
be applied to plants that will be planted
agriculturally.

In the following sections we summarise the weed
risks posed by various proposed biofpénts.

Our list is not comprehensivé.includes species
that have either been nominated as potential
biofuel crops for Australia or which are receiving
enough attention overseas that there is likely to be
some Australian interest as well.

There are many many more plants exciting biofuel
interest. The Botanic&@urveyof India has
apparently identified more than 400 species of
plants and trees that yield oils of biodiesel
potential * Because there are few limitations on
agriculturalexperimentation in Australia,
landholders may try out difrent species that they
read about over the internet. For example, there
were recent newspaper reports of the planting of
up to 1000 hectares dfopaifera Langsdorffii

The Weedy Truth About Biofuels



(known as diesel tree) on the coast north of
Mackay. While there are no indications thais a
weed, it exemplifies how easily a new, potentially
invasive, species can be speculatively planted.

The plants in the next section are listedthe
approximate ordeof the degree of weed threat

we fear they pose, taking into account their
popularity as biofuels as well as their weed history,
with the worst plants considered first. It concerns
us thatmostof the plants attracting serious
attention as biofuels have a substantial history as
weeds.

1Renner RR007)

2Randall R (2004)

3Raghu S, Anderson R C, Daehlet &Q006)
4 Anderson R (1978)

5Jesser P (200B)nderson R (1978)

6Norris And Low T (2005)

7Jesser P (2005)

8Grice T (2Q)

9Mack R N, Simberloff D, Lonsdalet\&d (2000)
10Martin P (2003)

11 Martin P (2003)

12Balaji R (2005)
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JATROPHA (JATROPHA CURCAS)

Other namesPhysic nt, Barbados nut, curcas
bean, purge nut, purging nut, tuba

Description Jatrophais a tall shrub or small tree
growing to about 6m, producing aiich seeds. It is
native to Central America. The leaves and seeds
are poisonous to people and livestock.

Weed Status Jatropha is weedy in India, Brazil,
Fiji, Honduras, Panama, El Salvador, Jamaica,
Puerto Rico and other parts of the Caribbean,
Florida, Hawai'l, the Galapagos Islantie
Comoresand Australid.

It is especially problematic in the Comores
Archipelago, east of Mozambique, where it is rated
one of the four main invasive woody weeds of
coastal vegetation, along with lantana, leucaena
and guava$.

In Australia, jatropha is a weed in Western
Australia, the Northern Territory and north
Queensand Thelargest infestations occun north
Queensland EmuCreek near Petford is infested
along its entire length of 60 kilometrésThickets

of 20-30 plants occur along the creek, alternating
with sections of stream where only scattered
plants occurThe largest thicket is 100 m long and
50 m wide*Jatropha is also invasive on the
nearby Hodginkson River, where one very dense
infestation is 4660 metres across.

Jatropha is declared a weed in the Northern
Territory and in Western Australia. Its wegsk is
being assessed in QueenslaAdistralian
Quarantinedoes not permit its import into
Australia.

The Western Australian government risk
assessment which led to the declaration of
jatropha concluded that it would be virtually
impossible to preventtte movement of seeds
from plantations onto adjoining lantThis
assessment modelled the potential distribution of
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jatropha as a weed, and concluded that it could
establish as far south as central New South Wales
and perhaps Victoria (see map beIoW)Jirrate
change would expand the area suitable for
establishment.

Jatropha is closely related to bellyache bush,
(Jatropha gossypiifollfaone of Australia's worst
weeds, and one that is subject to biological control
programs which could be constrainey fatropha
plantations, because an insect that attacked one
might also attack the other.

Biofuel Statusof all the weedy plants
promoted as biofuels, none is attracting more
global interest and hype than jatropha. It is
regularly touted as a 'miracldamt’, 'green gold in
a shrub’, a plant that will 'break the cycle of
poverty' in the developing worfdand ‘help to cure
the planet’?

Extravagant claims about jatropha hayenerated
strong interest in Australiggromoting
considerablediscusgn on biofuel listservers, and
leading toexperimental plantings. In 2006 the
Australian Biodiesel Group, which has two
production plants, announced it would encourage
producers to grow jatroph&’ Reports have been
received of landholders in New South Wales
driving to north Queensland to collect the seeds
from wild plants™* The administrator of the Bio
Fuels Forum has sung its praises, describing it as
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