
In many countries scientists and engineers are develop­
ing renewable fuels to replace petroleum products. The 
most promising candidate for diesel engines is veget­
able oil. 

A m a j o r CSIRO r e s e a r c h p r o j e c t i s i n ­

v e s t i g a t i n g h o w A u s t r a l i a c a n m o s t ef fec­

t ive ly p r o d u c e s i g n i f i c a n t q u a n t i t i e s o f 

d i s t i l l a t e subs t i t u t e f rom o i l s e e d c rops . 

T h e p r o s p e c t o f p o u r i n g sun f lower o i l 

i n t o e n g i n e t anks i s c e r t a i n l y a t t rac t ive . 

D i e s e l f u e l s m a k e u p 1 6 % o f t h e 

p e t r o l e u m - b a s e d fuels u s e d in A u s t r a l i a 

and , l i k e a l l s u c h fue l s , t he i r p r i c e h a s 

r i s e n rapidly ( 9 2 % i n t he las t 2 yea r s ) . 

A l o c a l subs t i t u t e w o u l d h e l p e n s u r e 

r egu l a r supp l ies and — l e s s u r g e n t l y bu t 

n o l e s s i m p o r t a n t l y — h e l p e q u i p u s to 

m e e t t he e v e n t u a l dep le t ion o f t h e wor ld ' s 

r e se rves o f l i qu id foss i l fue l s . 

T h e s e c o n s i d e r a t i o n s p rompted a g roup 

o f CSIRO s c i e n t i s t s to m a k e a de ta i l ed 

appra isa l o f o i l s e e d s as a p o s s i b l e subs t i ­

tu te . T h e s c i e n t i s t s e m p h a s i z e tha t t hey 

do n o t e x p e c t v e g e t a b l e o i l s or any o t h e r 

s i n g l e ' a l t e rna t ive ' fue l n e c e s s a r i l y to b e 

t h e m o s t s u i t a b l e for a l l parts o f A u s t r a l i a , 

and they p red ic t tha t v e g e t a b l e o i l s w i l l b e 

u s e d to ' ex t end ' d i s t i l l a te — tha t i s , i n 

b l e n d s w i t h d i s t i l l a t e r a the r t h a n on t he i r 

o w n — at l ea s t for t he t i m e b e i n g . 

N o n e t h e l e s s , t h e t e a m i s su f f i c ien t ly 

e n t h u s i a s t i c abou t t h e p r o s p e c t o f g row­

i n g ' fuel c rops ' to h a v e advoca ted a n in ­

t ens ive p r o g r a m o f r e s e a r c h and eva lua­

t i on tha t c o u l d m a k e a d r a m a t i c i m p a c t o n 

A u s t r a l i a ' s ag r i cu l t u r a l e c o n o m y w i t h i n 

t h e n e x t decade . 

L a s t S e p t e m b e r CSIRO a d o p t e d t h e 

p r o g r a m , c a l l i n g i t P r o j e c t Crop- fue l . I t 

i nvo lves r e s e a r c h by severa l CSIRO D i v i ­

s i o n s and c o l l a b o r a t i o n w i t h u n i v e r s i t i e s , 

S t a t e D e p a r t m e n t s o f A g r i c u l t u r e , i ndus ­

try, and f a rmers . O v e r t h e 5 years i n i t i a l l y 

p l a n n e d for t he p r o j e c t , s o m e s c i e n t i s t s 

w i l l b e do ing b a s i c r e s e a r c h — for e x a m ­

p l e , i n t o p l a n t b r eed ing — w h i l e o the r s 

eva lua t e a spec t s o f t he ' o i l s e e d e c o n o m y ' 

on fa rms . 

T h e s c i e n t i s t s w h o ca r r i ed ou t t he p re ­

l i m i n a r y appra isa l w e r e M r A l a n S t e w a r t 

and M r B i l l R a w l i n s , o f t h e D i v i s i o n o f 

C h e m i c a l T e c h n o l o g y , D r G r a e m e Q u i c k 

o f t he D i v i s i o n o f M e c h a n i c a l E n g i n e e r ­

i n g , a n d D r J o h n B e g g a n d D r J i m 

P e a c o c k , o f t he D i v i s i o n o f P l a n t I n d u s ­

try. 

T h e y c a l c u l a t e d t ha t o i l s e e d s c o u l d 

supply e n o u g h fue l to r e d u c e t h e n a t i o n ' s 

d i s t i l l a t e c o n s u m p t i o n b y a b o u t 2 0 % 

w i t h i n 5 yea r s . W h a t ' s m o r e , n e w a g r i c u l ­

tura l t e c h n o l o g i e s c o u l d , they a rgue , in ­

c r e a s e o i l s e e d p r o d u c t i o n to s u c h an e x ­

t en t tha t A u s t r a l i a c o u l d even tua l l y m e e t 

h a l f i ts c u r r e n t d i e s e l d e m a n d f rom c rops 

w i t h o u t any drop i n food p roduc t ion . 

T h r e e m a i n s p e c i e s 

M r S t e w a r t and h i s c o l l e a g u e s c o n c e n ­

trated t he i r a t t e n t i o n on t h r e e c rop s p e c i e s 

— sun f lower , l i n s e e d , and rape — b e c a u s e 

t h e seeds a re r i c h i n o i l and t he p l an t s c a n 

b e g r o w n wide ly i n A u s t r a l i a . A l l t h r e e 

c rops a re re la t ive ly n e w to t he c o u n t r y ; 

l i n s e e d w a s i n t r o d u c e d h e r e i n 1 9 4 7 a n d 

t h e o t h e r two s p e c i e s in t h e l a t e 1 9 6 0 s . 

R a p e s e e d p r o d u c e s a n e d i b l e o i l , and l i n ­

s e e d o i l f i n d s i n d u s t r i a l a p p l i c a t i o n s . 

S u n f l o w e r o i l i s u s e d b o t h a s a food and i n 

indus t ry . 

The prospect of pouring 
sunflower oil into engine 
tanks is certainly attractive. 

T o r e p l a c e or e x t e n d d i e s e l fue l w i t h 

v e g e t a b l e o i l s w o u l d b e a m a j o r under tak­

i n g , a f fec t ing t he l i ves and j o b s o f a g rea t 

m a n y A u s t r a l i a n s . I n t he i r appra isa l t h e 

s c i e n t i s t s c o n s i d e r e d t he f o l l o w i n g q u e s ­

t i o n s : 

• D o v e g e t a b l e o i l s work i n e n g i n e s ? 

• H o w m u c h w o u l d t h e s e o i l s cos t ? 

• W h a t a b o u t t he ' e n e r g y budge t 5 ? H o w 

m u c h m o r e e n e r g y w o u l d w e ge t ou t o f 

t h e o i l s t h a n w e w o u l d e x p e n d ob ta in ­

i n g t h e m ? 

• C a n A u s t r a l i a g r o w e n o u g h o i l s eeds to 

m a k e an i m p a c t ? 

• W h a t r e s e a r c h m u s t w e do to b e conf i ­

den t o f o u r a n s w e r s to t h e s e q u e s t i o n s ? 

O i l s e e d s h a v e n o t t h r u s t t h e m s e l v e s 

sudden ly i n t o e n g i n e e r s ' m i n d s . A s l o n g 

a g o as 1 9 2 8 a F r e n c h m a n n a m e d G a u t i e r 

3 

Diesel fuel from the farm ? 



The three oilseed species considered in 
the CSIRO study: linseed, sunflower, and 
rape. 

p u b l i s h e d t he r e su l t s o f h i s e x p e r i m e n t s 

u s i n g o i l s f rom s o y b e a n and o the r p lan t s 

as fue ls . 

J u s t be fo re and du r ing W o r l d W a r I I , 

s c i e n t i s t s i n E n g l a n d , severa l B r i t i s h c o l ­

o n i e s , and t he F a r E a s t r an tes t v e h i c l e s 

on s u c h fue ls as p e a n u t , c o t t o n s e e d , soy­

b e a n , a n d p a l m o i l s . H o w e v e r , w h e n 

d i e s e l fuel b e c a m e m o r e read i ly ava i l ab l e 

after the war i t w a s far c h e a p e r , and t he 

e x p e r i m e n t s w e r e a b a n d o n e d . I n a l l , o i l s 

f rom at l ea s t 3 0 c rop s p e c i e s h a v e b e e n 

t r ied in e n g i n e s , bu t g e n e r a l l y i n shor t -

t e r m te s t s . 

T h e j u m p s i n O P E C o i l p r i c e s , b e g i n ­

n i n g i n 1 9 7 3 , s t i m u l a t e d r e n e w e d in t e r e s t 

i n p l an t o i l s . S o m e o f t he m o r e e x t e n s i v e 

A u s t r a l i a n t r ia ls have b e e n ca r r i ed ou t by 

P r o f e s s o r J a m e s W a r d and M r D e s G a l ­

l oway , at J a m e s C o o k U n i v e r s i t y , u s i n g 

p e a n u t a n d o t h e r o i l s , by t h e W e s t e r n 

A u s t r a l i a n S t a t e E l e c t r i c i t y C o m m i s s i o n 

w i t h r apeseed o i l , by M r G a b r i e l S t e c h e r 

o f F o o t s c r a y I n s t i t u t e o f T e c h n o l o g y 

u s i n g sun f lower o i l , and by D r G r a e m e 

Q u i c k o f t h e CSIRO D i v i s i o n o f M e c h a n i -

c a l E n g i n e e r i n g w i t h o i l s f rom sun f lower , 

saf f lower , r apeseed , a n d l i n s e e d . 

Engine power, torque, and 

efficiency have matched or 

come close to performance 

with distillate. 

S o m e r e s e a r c h has b e e n d o n e i n the 

U n i t e d S t a t e s o f A m e r i c a . F o r e x a m p l e , 

O h i o S t a t e U n i v e r s i t y has s u c c e s s f u l l y 

r u n a s c h o o l b u s on a b l e n d o f four parts 

d i s t i l l a te to o n e part s o y b e a n c o o k i n g o i l 

r e c y c l e d f rom the s c h o o l c a n t e e n . T h e 

m o s t c o m p r e h e n s i v e ove r seas w o r k so far 

s e e m s to be t h e sun f lower p r o g r a m in 

S o u t h Af r i ca , w h e r e d i e se l fue l h a s b e e n 

s c a r c e and t he g o v e r n m e n t i s k e e n to re­

d u c e t he c o u n t r y ' s d e p e n d e n c e o n i m ­

por ted o i l . 

O n t he w h o l e , d i e se l e n g i n e s pe r fo rm 

w i t h v e g e t a b l e o i l s m u c h as t h e y do w i t h 

d i s t i l l a t e , and to the c a s u a l obse rve r the 

o n l y d i f fe rence i s an a r o m a o f c o o k i n g o i l 

i n s t e a d o f the p u n g e n t f umes o f d i e se l . 

E n g i n e s c o n s u m e abou t 1 0 % m o r e fuel by 

v o l u m e w h e n they run on v e g e t a b l e o i l s , 

l a rge ly b e c a u s e t h e s e o i l s h a v e a l o w e r 

h e a t va lue . T o da te , sho r t - t e rm tes t s have 

b e e n c o n d u c t e d o n e n g i n e s t uned for dis­

t i l l a t e , and e n g i n e power , t o rque , and effi­

c i e n c y h a v e m a t c h e d or c o m e c l o s e to 

p e r f o r m a n c e w i t h d i s t i l l a te . 

Viscosity problems 
T h e m o s t d a u n t i n g fea ture o f v e g e t a b l e 

o i l s i s the i r h i g h v i s c o s i t y , or ' t r e a c l i n e s s ' , 

w h i c h m a k e s t h e m m o r e r e l u c t a n t to f low 

t h a n d i s t i l l a te . A t 2 0 ° C sun f lower o i l i s 

m o r e t h a n 12 t i m e s as v i s c o u s as d i e se l 

o i l . A s t hey are w a r m e d , b o t h d iese l and 

v e g e t a b l e o i l s b e c o m e t h i n n e r , bu t e v e n at 

8 0 ° C s u n f l o w e r o i l h a s m o r e t h a n s i x 

t i m e s t he v i s c o s i t y o f d i e se l fue l . 

T h i s h i g h v i s c o s i t y l eads to s e v e r a l 

p r o b l e m s i n e n g i n e s , i n c l u d i n g s ta r t ing 

d i f f i cu l t i e s , a l t h o u g h a n o t h e r r e a s o n for 

t h e s e m a y b e t he m u c h h i g h e r f lash p o i n t 

o f v e g e t a b l e o i l (about 3 2 0 ° C , i n c o n t r a s t 

to 5 5 ° C for d i e s e l ) . T h e s t a r t ing p r o b l e m 

c a n b e o v e r c o m e u s i n g dev ices a l ready 

ava i l ab l e , s u c h as g l o w p lugs and fuel 

hea t e r s . 

A l t e rna t i ve ly , t h e p r o b l e m c a n b e av­

o ided by s ta r t ing t h e e n g i n e on d i e se l fuel 

and s w i t c h i n g to v e g e t a b l e o i l w h e n the 

m o t o r is w a r m . I n S o u t h Af r i ca a M e r ­

c e d e s B e n z 2 4 0 D pe r fo rmed sa t i s fac to r i ly 

for 1 0 0 0 0 k m o n 1 0 0 % sunf lower o i l i n 

th i s way, u s i n g d i e se l w h e n s ta r t ing and 

s topp ing t h e e n g i n e . 

H i g h v i s c o s i t y m a y a l s o i m p a i r t he sup­

ply o f fuel f rom t h e t ank to t he e n g i n e , bu t 

t h i s di f f icul ty c a n b e m e t u s i n g l a rger fue l 

l i n e s , p r e h e a t i n g , and l a rge r f i l ter sys­

t e m s . 

T h e v i s cos i t y o f v e g e t a b l e o i l s c a n b e 

g rea t ly r e d u c e d b y c h e m i c a l t r e a t m e n t 

( o n e w a y i s to c o n v e r t t h e l a r g e l i p id 

m o l e c u l e s i n t o s m a l l e r e s t e r s ) , bu t th i s 

adds to t h e cos t . 

Prolonged tests needed 
O n e o f t h e a t t r ac t i ons o f a d i e se l e n g i n e is 

i ts l o n g l i f e , typ ica l ly t h r e e t i m e s tha t o f a 
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spa rk - ign i t i on m o t o r . D i e s e l e n g i n e s run 

for 3 0 0 0 to 10 0 0 0 h o u r s b e t w e e n m a j o r 

o v e r h a u l s . B e f o r e v e g e t a b l e o i l s c a n b e 

s e r ious ly c o n s i d e r e d for g e n e r a l u s e in 

e n g i n e s , t hey m u s t p rove t h e m s e l v e s in 

e n d u r a n c e t e s t s . 

S o far n o A u s t r a l i a n r e s e a r c h g roup h a s 

t e s t ed p u r e v e g e t a b l e o i l s for m o r e t h a n a 

f e w h u n d r e d h o u r s , a n d p e r h a p s t h e 

b i g g e s t q u e s t i o n m a r k h a n g i n g over t h e 

c rop- fue l p r o j e c t i s our i g n o r a n c e o f h o w 

e n g i n e s w i l l r e ac t to p r o l o n g e d o p e r a t i o n 

o n t h e s e o i l s . 

F r o m shor t - t e rm t e s t s , w e c a n p red ic t 

tha t o n e o f t he b i g g e s t d i f f icu l t ies to over­

c o m e wi l l b e at t he i n j e c t o r nozz l e s . E n ­

g i n e s fue l l ed w i t h 1 0 0 % v e g e t a b l e o i l s 

have suffered c o k i n g o f t he c o m b u s t i o n 

c h a m b e r and o f t h e i n j e c t o r s , and th i s h a s 

led to g u m m i n g o f t he p i s t o n r i n g s c a u s ­

i n g t h e m to s t i ck , a l o n g w i t h d i l u t i on and 

de t e r i o r a t i on o f e n g i n e l u b r i c a t i n g o i l . 

O n e a n s w e r , at l ea s t for t he t i m e b e i n g , 

m a y w e l l b e to b l e n d v e g e t a b l e o i l s w i t h 

d i e se l fue l . M i x i n g s eed o i l s and d i s t i l l a t e 

h a s c a u s e d n o r epo r t ed p r o b l e m s , and 

b l e n d i n g t h e two w o u l d go a l o n g way 

towards a l l e v i a t i n g t h e v i s c o s i t y p r o b ­

l e m s . A 1 : 1 b l e n d o f sun f lower o i l w i t h 

d i s t i l l a t e h a s a v i s c o s i t y l e s s t h a n t h r e e 

t i m e s tha t o f pu re d i s t i l l a t e at 4 0 ° C , a l ­

t h o u g h t h e v i s c o s i t y o f pure sun f lower o i l 

at tha t t e m p e r a t u r e i s nea r ly n i n e t i m e s 

tha t o f d i s t i l l a t e . 

T h e CSIRO r e s e a r c h e r s do n o t fee l tha t 

pu re v e g e t a b l e o i l s s h o u l d b e c o n s i d e r e d a 

p r ac t i c a l p ropos i t i on yet . R e s e a r c h a n d 

eva lua t ion , they say, s h o u l d be c o n c e n ­

t ra ted o n b l e n d s w i t h d i s t i l l a t e , b o t h to 

m i n i m i z e t h e n e e d for mod i fy ing fuels 

and e n g i n e s , and b e c a u s e v e g e t a b l e o i l s 

w i l l b e c o m e ava i l ab l e as fuels on ly gradu­

a l ly . 

How many cents a litre? 
I t i s n o a c c i d e n t tha t s eeds c o n t a i n s to res 

o f ene rgy . I f a s eed i s a l l owed to g e r m i ­

na t e , i t s e m b r y o draws o n th i s e n e r g y s to re 

for i t s g rowth . T h e e m b r y o a l s o n e e d s 

p ro t e in to i n c o r p o r a t e i n i ts n e w t i s s u e s , 

and seeds m u s t supply th i s too . 

O i l s e e d s s u c h as l i n s e e d and sun f lower 

seed s tore t he i r e n e r g y m a i n l y as o i l r a the r 

t h a n as s t a r ch , and th i s i s w h y they a t t rac t 

t h e a t t en t i on o f s c i e n t i s t s l o o k i n g for a l ­

te rna t ive l i qu id fue l s . 

T h e i r e c o n o m i c p o t e n t i a l does n o t s top 

t he r e , h o w e v e r . T h e rrieal r e m a i n i n g after 

t he o i l h a s b e e n e x t r a c t e d h a s a h i g h pro­

t e in c o n t e n t and i s fed to p ig s , pou l t ry , 

and , to a l e s s e r e x t e n t , c a t t l e . T h e seeds 

tha t p rov ide 1 t o n n e o f o i l p r o d u c e 1 Τ ­

Ι · 7 t o n n e s o f m e a l as a by-product . 

A t p r e sen t A u s t r a l i a c o n s u m e s al l t he 

m e a l p roduced f rom i ts o i l s e e d c rops . I f 

t he indus t ry i s to e x p a n d , m a r k e t s w i l l 

have to b e found for t he add i t iona l m e a l . 

O n e s o l u t i o n w o u l d be to expor t i t . 

T h i s s h o u l d n o t prove too dif f icul t . I n ­

t e r n a t i o n a l t rade i n o i l s e e d m e a l s i s b o t h 

l a rge and e x p a n d i n g : in t he 4 years f rom 

1 9 7 4 - 7 5 to 1 9 7 8 - 7 9 , wor ld t rade r o s e 

f rom 1 3 - 3 to 1 9 - 6 m i l l i o n t o n n e s a year . 

B r a z i l ' s expor t s h a v e g r o w n by 4 m i l l i o n 

t o n n e s i n 4 y e a r s , s o t h e r e s e e m s n o 

r e a s o n w h y A u s t r a l i a s h o u l d n o t b e a b l e to 

s e l l o i l s e e d m e a l s ove r seas . 

A b o u t 6 0 % o f t h e o i l s e e d m e a l t raded 

i n t e r n a t i o n a l l y i s f rom s o y b e a n , and t h e 

h i g h - o i l s e e d s s u c h a s s u n f l o w e r , a l ­

t h o u g h they are a l i t t l e l e s s a t t rac t ive b e ­

c a u s e they c o n t a i n m o r e f ibre and l e s s 

p r o t e i n t h a n s o y b e a n , c a n a l l p r o d u c e 

sa t i s fac tory m e a l s . 

T h e CSIRO r e s e a r c h e r s have c a l c u l a t e d 

tha t t he quan t i ty o f o i l s eeds n e e d e d to 

r e d u c e d i s t i l l a t e c o n s u m p t i o n by 1 0 % 

w o u l d g e n e r a t e a b o u t a m i l l i o n t o n n e s o f 

m e a l . 

If distillate prices continue to 

rise rapidly, vegetable oils 

could well be competitive 

within 5 years. 

T h e h o m e m a r k e t c o u l d e x p a n d c o n ­

s iderab ly , t o o . I n th i s c o u n t r y m e a l s a re 

fed on ly to a n i m a l s rea red i n t ens ive ly , a n d 

the i r po t en t i a l as a feed for g raz ing s t o c k 

m e r i t s i n v e s t i g a t i o n . 

I n e s t i m a t i n g t he c o s t o f c rop o i l , t h e n , 

t h e s c i e n t i s t s have c a l c u l a t e d t he c o s t s o f 

g r o w i n g , t r anspor t ing , and p r o c e s s i n g t h e 

s e e d s , and sub t r ac t ed t he e s t i m a t e d v a l u e 

o f t he m e a l o b t a i n e d as a by-product . T h e 

e s t i m a t e s for p r o c e s s i n g a s s u m e tha t c rop 

r e s idues w o u l d b e b u r n t to provide e n e r g y 

w i t h i n t he p r o c e s s i n g p l an t ; t h i s w o u l d 

l o w e r fuel b i l l s b u t i nvo lve fur ther ha r ­

ves t ing , t ranspor t , and s to rage c o s t s . O n e 

o f t he op t ions c o s t e d was par t ia l ly dehu l -

l i n g s u n f l o w e r s a n d b u r n i n g t h e h u l l 

f r agmen t s as fue l . 

After a l l o w i n g for a l l e x p e n s e s , i n c l u d ­

i n g t h e cap i t a l c o s t s o f p l a n t a n d equ ip -

• m e n t , t he e s t i m a t e d c o s t s o f a l i t re o f o i l 

we re 4 4 c e n t s for l i n s e e d , 4 7 c e n t s for 

r a p e s e e d , a n d 5 9 c e n t s f o r d e h u l l e d 

sun f lower . 

T h e c o n t r i b u t i o n f rom sa l e s o f m e a l 

r a n g e d f rom 1 6 c e n t s for s u n f l o w e r to 2 8 

c e n t s for l i n s e e d . T h e c o s t s e x c l u d e e x -

Sunflower often gives a higher return in 
dollars per hectare than wheat. 
c i s e , w h i c h does n o t apply to ag r i cu l t u r a l 

fue l . 

T h e w h o l e s a l e p r i c e o f d i s t i l l a t e i n 

ru ra l c e n t r e s i n J u l y 1 9 8 0 , w h e n t h e s e 

c a l c u l a t i o n s w e r e pe r fo rmed , was 2 7 c e n t s 

a l i t re . A l t h o u g h t h i s i s m a r k e d l y c h e a p e r 

t h a n any o f t he v e g e t a b l e o i l e s t i m a t e s , i f 

d i s t i l l a t e p r i c e s c o n t i n u e to r i s e as rapidly 

as t hey have over t he las t few yea r s , vege t ­

ab l e o i l s c o u l d w e l l b e c o m p e t i t i v e by t h e 

t i m e t h e f ie ld e v a l u a t i o n s h a v e b e e n ca r ­

r i ed o u t — say, w i t h i n 5 yea r s . 

Oilseeds v . wheat 
W i l l f a rmers fee l su f f i c ien t ly a t t rac ted to 

o i l s e e d s to g r o w the n e c e s s a r y quan t i t i e s? 

O n e i m p o r t a n t c o n s i d e r a t i o n i s tha t e v e n 

i f v e g e t a b l e o i l s do n o t for s o m e r e a s o n 

b e c o m e a m a j o r l i qu id fuel , t he re w i l l s t i l l 

Vegetable oils could soon be helping to 
run diesel machines. 
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Oilseed products and by-products 

A u s t r a l i a a lready h a s a wel l -deve loped 

oi lseed industry. I t s m o s t fami l iar pro ­

d u c t s are probably the c o o k i n g oil and 

m a r g a r i n e o n the she lves o f your l o c a l 

supermarket , but both the oil a n d the pro­

te in in a seed find a surpris ingly l arge 

n u m b e r o f industr ia l and d o m e s t i c appli­

c a t i o n s . 

T h e industry h a s c o m e a long way s i n c e 

t h e f i r s t s e e d , g r o w n o v e r s e a s , w a s 

c r u s h e d in Sydney in 1 9 0 8 . E i g h t f irms 

n o w operate 11 p lants , seven o f t h e m in 

r u r a l a r e a s , w h i c h p r o d u c e d 9 4 0 0 0 

tonnes o f vegetable oil in 1 9 7 7 — 7 8 . 

F r e s h l y harves ted seed is t ransported to 

a depot for s torage . O n arr ival , samples of 

the seed are analysed for the ir water c o n ­

tent; if the seed is too wet it m a y start to 

g e r m i n a t e in s t o r a g e , b e c o m i n g so hot 

that s o m e of the oil breaks d o w n c h e m i ­

cal ly . D a m p seed h a s even been k n o w n to 

u n d e r g o s p o n t a n e o u s c o m b u s t i o n . 

J u s t as woo l s are c la s sed o n the ir fibre 

width and o ther fac tors , so o i lseed is s a m ­

pled for its oil c o n t e n t and c h e m i c a l qual­

ity. I n a m o d e r n plant this c a n be done 

quickly and automat i ca l l y us ing n u c l e a r 

m a g n e t i c r e s o n a n c e . 

be a large d e m a n d for oi lseeds , their oi ls , 
and m e a l s . 

T h e t o n n a g e of o i lseeds and their pro­
d u c t s t r a d e d t h r o u g h o u t t h e w o r l d is 
about the s a m e as that o f wheat , and the 
oi lseed trade is w o r t h m u c h m o r e . T h e 
n e c e s s a r y inves tment in oi lseed p r o d u c ­
t ion and proces s ing should therefore be 
recoverab le w h e t h e r or not the oils get 
in to diesel tanks . 

O i l s e e d s a r e m i n o r b u t s i g n i f i c a n t 
c r o p s in A u s t r a l i a . T h e CSIRO r e ­
s e a r c h e r s carr i ed out an interest ing inves­
t i g a t i o n into the re la t ive r e t u r n s f rom 
w h e a t and rapeseed in N e w S o u t h W a l e s . 

T h e s e are the bulk duty-free pr ices that 
farmers pay. 

In due c o u r s e t h e seed is taken to a 
c r u s h i n g plant , w h e r e its oil is e x t r a c t e d 
and the prote in fract ion b e c o m e s m e a l . 

T h e oil c a n be e x t r a c t e d m e c h a n i c a l l y 
by s crew presses handl ing up to 3 0 t o n n e s 
o f seed a day. O n c e forced out o f the seed, 
the oil is f i ltered, and the rest o f the seed is 
m a d e into m e a l to be fed to l ivestock. 
A l t e r n a t i v e l y , the o i l c a n be e x t r a c t e d 
us ing the solvent h e x a n e . T h i s m e t h o d is 
part i cu lar ly sui table for soybean, w h i c h is 
g r o w n m o r e for its prote in t h a n its oil . 

N u c l e a r magne t i c r e s o n a n c e equ ipment 
is used to a s s e s s the oil c o n t e n t o f 
s e e d s . 

T h e sc ient i s t s e x a m i n e d t h e r e c o r d s 
from those shires that cons i s tent ly pro­
duced m o r e t h a n 1% of the State 's o i lseed 
p r o d u c t i o n — in o ther words , those areas 
w h e r e f a r m e r s h a d e x p e r i e n c e w i t h 
oi lseeds and were not 'dabbling' in a n e w 
crop . T h e y found that , over the four sea­
s o n s 1 9 7 5 - 7 6 to 1 9 7 8 - 7 9 , r a p e s e e d 
would have yielded a h igher re turn in 
dol lars per h e c t a r e t h a n wheat on a lmos t 
as m a n y o c c a s i o n s as w h e a t would have 
c o m e out on top. 

A s imi lar study revealed that , on m o r e 
than o n e o c c a s i o n in three , l inseed and 
rapeseed in all S ta te s , and sunf lower in 
centra l Q u e e n s l a n d , gave h igher re turns 
t h a n wheat . Only rare ly did all the c o m ­
par isons in any o n e shire favour o n e par­
t i cu lar c r o p , and the r e s e a r c h e r s a r g u e 
that in m o s t shires farmer i n c o m e would 
vary less if s o m e o f e a c h c r o p were grown. 

Sunf lower has not been c o m p e t i n g wi th 
grain s o r g h u m in N e w S o u t h W a l e s and 
o n t h e D a r l i n g D o w n s o f s o u t h e r n 
Q u e e n s l a n d , but , say t h e r e s e a r c h e r s , 
sunflower yields would need to be raised 
by only 2 0 % to 2 8 % to break even wi th 
s o r g h u m , and, they a r g u e , act ive ex ten­
s ion and r e s e a r c h c o m b i n e d with further 
farmer e x p e r i e n c e should ach ieve these 
improved levels in the n e a r future. 

So lvent e x t r a c t i o n is m o r e efficient, re 
m o v i n g m o r e oil and p r o d u c i n g a h igher-
quality m e a l . 

Seed wi th a h igh oil c o n t e n t is usual ly 
l ightly pressed before being treated with 
solvent . T h i s t e c h n i q u e , ca l led pre-press 
solvent e x t r a c t i o n , speeds up product ion 
b e c a u s e the press expe l s s o m e o f the oil , 
leaving less to be e x t r a c t e d by h e x a n e . 

T h e solvent is subsequent ly recovered 
from the o i l b y heat ing; h e x a n e boils off at 
6 5 ° C . 

S m a l l solvent e x t r a c t i o n plants work on 
ba tches o f seed, but l arger plants c a n op­
e r a t e c o n t i n u o u s l y , a n d a r e t h e r e f o r e 
m o r e efficient. S o m e c o n t i n u o u s plants 
c r u s h up to 2 0 0 0 t o n n e s of seed a day. 

M o s t vegetable oil is dest ined for the 
k i t chen as cook ing oil or m a r g a r i n e , but 
s o m e finds its way into industry to be used 
as a lubr icant , to he lp m a k e a wide r a n g e 
o f p r o d u c t s i n c l u d i n g b i t u m e n , 
po lyure thane foam, and P V C plas t ic , or 
even to he lp kill a lgae in s w i m m i n g pools . 

Oi ls in tended for c o n s u m p t i o n m u s t be 
refined, but diesel eng ines c a n r u n on 
c r u d e d e g u m m e d oi ls , w h i c h keep longer 
in s torage and are c h e a p e r to p r o d u c e . 

Austra l ia ' s average sunf lower yield in 
the five seasons to 1 9 7 9 — 8 0 was 0 - 6 7 
tonnes per h e c t a r e , but farmers with sig­
n i f i c a n t m a n a g e m e n t e x p e r i e n c e in 
oi lseeds are obta in ing dryland yields of 
m o r e than 2 tonnes per h a , and m o r e t h a n 
3 tonnes u n d e r irr igat ion . 

Aus tra l ia s eems to be pass ing t h r o u g h 
an ' exper i ence phase ' , as an increas ing 
n u m b e r o f f a r m e r s s t o p t h i n k i n g o f 
oi lseeds as opportunity crops and begin to 
study their par t i cu lar m a n a g e m e n t needs . 
It is interes t ing to e x a m i n e S o u t h Africa's 
r e c o r d ; farming there has largely c o m ­
pleted the e x p e r i e n c e phase , and the aver­
age sunf lower yield j u m p e d from 0 · 5 ton­
nes per ha in 1 9 6 9 — 7 0 to 1 - 2 tonnes per 
ha in 1 9 7 6 — 7 7 — an impress ive leap of 
1 4 0 % in 7 years . 

C r u s h i n g p l a n t s 

T h e cos t o f vegetable oils will depend on, 

a m o n g o ther th ings , the b a l a n c e between 

transport cos t s and the e c o n o m i e s ga ined 

by p r o c e s s i n g the seeds in large e x t r a c t i o n 

plants r a t h e r than smal l ones . T h e r e are 

a l r e a d y c r u s h i n g p l a n t s in t h e m a i n 

o i l seed-growing distr icts (see the b o x on 

this p a g e ) . 

It would not pay a farmer to c r u s h his 

own seeds in a smal l , relatively inefficient 
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e x t r a c t o r unless h e lived in a r e m o t e area 
s o m e 4 0 0 k m or m o r e from the neares t 
c r u s h i n g plant . H i s oil would cos t 7— 10 
c e n t s a l i tre m o r e t h a n oil from a c o m m e r ­
c ia l plant handl ing s o m e 9 0 0 0 0 tonnes of 
seed a year . 

A u s t r a l i a a l r e a d y h a s 11 p r o c e s s i n g 
plants . N e w medium-s ized plants would , 
o n a v e r a g e , cos t about $ 6 m e a c h , and 
s o m e 5 0 would eventual ly be needed. 

I n c o n t r a s t to p e t r o l e u m p r o d u c t s , 
h o m e - g r o w n oils would be c h e a p e r in the 
c o u n t r y t h a n in c i t ies . T h e r e s e a r c h e r s 
e s t imate that a l itre of vegetable oil would 
cos t 2 c e n t s m o r e in capi ta l c i t ies t h a n in 
t h e r u r a l d i s t r i c t s w h e r e o i l s e e d s a r e 
grown. 

I f c r o p fuels are to be wor th whi le , not 
only m u s t they be an e c o n o m i c proposi ­
t ion, but the energy budget should a lso be 
favourable . T h e CSIRO workers h a v e c a l ­
cu la ted that the l iquid fuel c o n s u m e d in 
g r o w i n g , h a r v e s t i n g , t r a n s p o r t i n g , and 
p r o c e s s i n g o i l s eeds , t o g e t h e r wi th t h e 
l iquid fuel that c o u l d o therwise be pro­
d u c e d from, say, coa l used in c o n s t r u c t i n g 
and r u n n i n g e x t r a c t i o n p l a n t s , r a n g e s 
from 2 9 % to 4 2 % o f the energy that the oil 
f rom those seeds would yield. 

A v e r a g i n g out the different c r o p s , the 
sc ient is ts e s t imate that the energy equiva­
lent o f about 3 5 % o f the l iquid fuel f rom 
oi lseeds is used in p r o d u c t i o n , leaving 
6 5 % as net gain. 

C a n w e g r o w e n o u g h ? 

In Aus tra l ia , dryland oi lseed crops o c c u p y 
only 3 % of the area sown with wheat . T h e 
oi lseed industry is still in its infancy h e r e , 
but, l ike m o s t infants , it is growing fast. 
Over the last 1 0 years oi lseed yields have 
s h o w n a h i g h e r p e r c e n t a g e i n c r e a s e t h a n 
wheat , thanks largely to the in troduct ion 
of n e w cul t ivars and better m a n a g e m e n t 
t echn iques . 

T o ascer ta in w h e t h e r Aus tra l ia c o u l d 
grow e n o u g h oil c rops to m a k e a signific­
ant i m p a c t on our dist i l late c o n s u m p t i o n , 
t h e CSIRO g r o u p e x a m i n e d t h e a r e a s 
o c c u p i e d by oi lseeds at present and pon-

T h i s tes t engine at J a m e s C o o k 
Univers i ty has run for severa l hundred 
hours on b lends conta in ing m o r e than 
5 0 % peanut oi l . 

dered the a g r o n o m i c opt ions avai lable in 
the future. T h e y c a m e to the c o n c l u s i o n 
that a reshuffle o f several mi l l ion h e c t a r e s 
of land was on the cards . 

Oi lseeds in Aus tra l ia are g r o w n main ly 
in the wet ter third of the w h e a t belt and in 
high-rainfal l areas . T h i s will presumably 
r e m a i n true . E v e n so, there are several 
ways in w h i c h oi lseed product ion c o u l d 
be increased . 

In international trade, 
oilseeds are worth much 
more than wheat. 

I n the first p lace , say the sc ient i s t s , 
undeveloped land c o u l d be brought under 
c o n v e n t i o n a l cu l t ivat ion . I n the wet ter 
third of the cerea l belt 7 mi l l ion ha are 
u n d e v e l o p e d , a n d in t h e h i g h - r a i n f a l l 
zone a further 2 mi l l ion are avai lable . I f all 
this land were developed for cropping , in 
any one year s o m e 3 mi l l ion h a cou ld be 
growing oi lseeds . 

T h i s newly developed land would c a r r y 
o i lseeds in rotat ion wi th o ther crops and 
p a s t u r e . T h e r e s e a r c h e r s a r g u e t h a t 
e n o u g h wheat cou ld be g r o w n on this land 
to r e l e a s e 2—3 m i l l i o n h a o f e x i s t i n g 

F o r easy compar i son , the figure for disti l late is taken to be 1 in e a c h c a s e , 

l o w v e g e t a b l e o i l s pe r fo rm b e s i d e dis t i l la te 

distillate vegetable oils 

sunflower rapeseed linseed 

power at 
maximum torque 1 1 .02 1.03 1.05 

calorific value 1 0 . 9 5 0 . 9 6 0 . 9 6 

smoke density 1 0 . 7 3 0 . 6 7 0 . 8 3 

viscosity at 3 8 ° C 1 8 - 9 9 . 6 7 . 5 

T h i s t r ac to r is fuelled by sunflower oi l . 

wheat land for oi lseeds. T h i s would ra ise 
the a r e a planted to oi lseeds to at least 5 
mi l l ion h a wi thout any drop in w h e a t pro­
duct ion . 

T h e s e oil crops would yield 4 mi l l i on 
t o n n e s of seed, p r o d u c i n g 1 . 7 mi l l i on 
tonnes o f oil. T h e net energy gain would 
be equivalent to about one-fifth of all the 
dist i l late used in Aus tra l i a in 1 9 7 8 — 7 9 . 

T h i s c a l c u l a t i o n s imply supposes that 
ex i s t ing agr i cu l tura l know-how is applied 
to a larger area of oi lseeds than is grown at 
present , but there is a l so c o n s i d e r a b l e 
scope for ra is ing produc t ion and i n c r e a s ­
ing the energy profit m a r g i n by c h a n g i n g 
o u r f a r m i n g hab i t s . I n p a r t i c u l a r , t h e 
CSIRO g r o u p feels tha t d i r e c t dr i l l ing 
c o u l d m a k e a great impact . 

D i r e c t dril l ing — also ca l l ed m i n i m u m 
ti l lage — m e a n s sowing seed s tra ight into 
the g r o u n d wi thout the t i l l ing that c o n ­
vent ional ly contro l s weeds . T h e weeds 
m u s t be kept in c h e c k , of c o u r s e , and this 
is present ly achieved with herbic ides (see­
the b o x on p a g e 8 ) . 

A d v o c a t e s o f d i rec t dri l l ing c o n t e n d 
that , b e c a u s e the former m a k e s fewer pas­
ses over the land, the cos t (in both dol lars 
and energy) of ra is ing the c r o p is r e d u c e d , 
and the risk of soil eros ion is lessened by 
the c o n t i n u o u s cover of vegetat ion . 

T h e CSIRO Div i s ion of P l a n t Industry 
h a s developed a m a c h i n e , the S iroseeder , 
for d i r e c t dr i l l ing , spec i f i ca l ly for the 
s l o p e s a n d t a b l e l a n d s o f N e w S o u t h 
W a l e s . I f farmers adopt direct dril l ing, 
they should be able to crop m o r e inten­
sively on the gent ler s lopes, and even in­
t r o d u c e crops on steeper s lopes that cur ­
rently c a r r y only pas ture . 

T o g e t h e r , th i s n e w t e c h n o l o g y a n d 
hoped-for n e w cu l t ivars c o u l d , say the 
sc ient i s t s , i n c r e a s e the oi lseed yield to 8 
mi l l i on tonnes . 

F u t u r e r e s e a r c h 

I f vegetable oils are o n e day to play a 

s ign i f i cant part in keep ing A u s t r a l i a ' s 

diesel eng ines r u n n i n g , m a n y quest ions 

7 



Mixed cropping promises higher yields for lower costs 

D r R o s s D o w n e s , o f t h e CSIRO Div i s ion 
o f P l a n t Industry , a r g u e s that the u s u a l 
m e t h o d s o f d i r e c t dr i l l ing c a n be i m ­
proved u p o n . H e r b i c i d e s , h e po ints out , 
c o s t both m o n e y a n d energy . 

W h a t ' s w o r s e , weeds often g e r m i n a t e 
after t h e init ial spraying , a n d so m o r e 
c h e m i c a l h a s to be p u m p e d o n t o t h e land. 
E v e n w h e n t h e weeds a r e not sufficiently 
n u m e r o u s to affect c r o p yields, they leave 
s e e d s tha t g u a r a n t e e fur ther h e r b i c i d e 
wil l be needed t h e fol lowing year . 

D r D o w n e s says that , o f t h e var ious 
s trateg ies eva luated in C a n b e r r a for avoid­
ing herb ic ides , t h e only o n e to be u n ­
equivocal ly effective involved prevent ing 
w e e d s f r o m p r o d u c i n g s e e d s . T h i s is 
ach ieved by p lough ing the land or , w h e r e 
appropr ia te , c u t t i n g hay in spring before 
the weeds set seed. 

T o p r e v e n t f u r t h e r w e e d g r o w t h in 
s u m m e r , sheep a r e usua l ly put in to the 
paddock . B y c o n t r o l l i n g w e e d s in th i s 
way, the f a r m e r c a n enjoy the benefits o f 
d irect dril l ing wi thout re sor t ing t o her ­
bic ides . 

T h e f a r m e r c a n m i n i m i z e his u s e o f 
fertil izer, t oo , says D r D o w n e s , by adopt­
ing a sys tem o f c o n t i n u o u s m i x e d c r o p ­
ping. T h i s involves growing a c r o p a n d a 
l e g u m e toge ther , the l e g u m e forming a n 
unders torey and supplying t h e crops with 
n i t r o g e n . I n w i n t e r - r a i n f a l l a r e a s t h e 
l e g u m e c o u l d be a natura l ly r e g e n e r a t i n g 
a n n u a l s u c h as m e d i c or s u b t e r r a n e a n 
c lover , and w h e r e ra in falls in both s u m ­
m e r and winter it c o u l d be a perenn ia l l ike 
l u c e r n e . 

S u c h a sys tem h a s been studied in t h e 
C a n b e r r a reg ion by D r D o w n e s and M r 
P e t e r F l i n t for three s u c c e s s i v e s easons . 
W h e r e the c r o p a n d l e g u m e are g r o w n 
toge ther , t h e yield o f e a c h i s , a s m a y be 
e x p e c t e d , s o m e w h a t r e d u c e d . F o r e x ­
a m p l e , in the 1 9 7 9 trials the w h e a t yield in 
a p a d d o c k u n d e r s o w n wi th c l o v e r w a s 
8 7 % o f that in a p u r e s tand o f wheat . M o r e 
strikingly, m i x i n g w h e a t a n d c l o v e r low­
ered the c lover yield by 6 0 % . H o w e v e r , 
b e c a u s e both w h e a t a n d c lover w e r e grow­
ing in t h e s a m e paddock , t h e total yield 
f rom t h e paddock w a s greater t h a n from 
a n y s ingle spec ies g r o w n a lone . 

T h e benefit to t h e f a r m e r b e c o m e s c l e a r 

S o y b e a n provides 6 0 % o f the world 
t rade in o i l seed m e a l . 

W h e n rape and c love r a re grown 
toge the r , a fa rm 's to ta l yield i n c r e a s e s 
markedly . 

will need answer ing . P r o j e c t Crop-fuel 

inc ludes r e s e a r c h in the fol lowing diverse 

a r e a s : 

• l ong -runn ing eng ine tests 

• plant breeding 

• evaluat ion of cropp ing systems 

• exp lor ing wider uses for prote in -r i ch 

m e a l s 

• uses for crop res idues 

S o m e o f the m o s t c r u c i a l ques t ions 

c o n c e r n the engine . N o d o d y has yet found 

out h o w eng ines re spond to vegetable oi ls , 

e i ther on their own or as blends with 

dist i l late, w h e n they are r u n for a typical 

diesel engine's l i fet ime. R e s e a r c h e r s at 

the CSIRO Div i s ions of M e c h a n i c a l E n ­

g ineer ing and C h e m i c a l T e c h n o l o g y will 

be looking at eng ine p e r f o r m a n c e , m o d -

w h e n w e c o n s i d e r that w h e r e h e m i g h t 
previously have h a d o n e p a d d o c k e a c h o f 
c lover and w h e a t , h e c o u l d n o w h a v e two 
m i x e d paddocks . H i s w h e a t yield is n o w 
down to 8 7 % in e a c h paddock , but be­
c a u s e he is cropp ing in two paddocks , not 
o n e , h is total w h e a t p r o d u c t i o n is 1 7 4 % — 
in o ther words , up by 7 4 % . T h e c lover 
p r o d u c t i o n in s u c h a sys tem w o u l d be 
down by a net 2 0 % . 

A l t h o u g h c o n t i n u o u s m i x e d cropp ing 
is still be ing eva luated , it s e e m s to ho ld 
p r o m i s e for oi lseed c r o p s too . T h e 1 9 7 9 
t r i a l s i n c l u d e d b o t h m i x e d a n d p u r e 
s tands o f rape and c lover . 

W h e n m i x e d , rape y ie lded 8 6 % a n d 
c lover 7 7 % o f the a m o u n t s obta ined w h e n 
they w e r e grown a lone . T h i s m e a n s that a 
f a r m e r w h o had swi tched from a paddock 
o f r a p e and o n e o f c l o v e r to two m i x e d 
p a d d o c k s w o u l d h a v e r a i s e d h i s to ta l 
rape yield by 7 2 % and his c lover yield 
by 5 4 % . 

U n d e r this sy s t em the land c a n be c r o p ­
ped c o n t i n u o u s l y w i thout any s h o r t a g e of 
n i t r o g e n , and so i n c r e a s e d yields should , 
in t h e opin ion o f D r D o w n e s , be real ized 
every year . 

D r D o w n e s sugges t s that in sui table 
a r e a s w h e a t and r a p e c o u l d be g r o w n in 
ro ta t ion , e a c h wi th a l e g u m e unders torey . 
T h i s w o u l d he lp c o n t r o l s u c h diseases as 
take-al l in w h e a t and b lackleg in rape , and 
a l so he lp farmers to m a k e m o r e effective 
u s e o f m a c h i n e r y ; r a p e is p lanted and h a r ­
vested before wheat . 

T h e s e ideas a r e o f great interest to t h e 
sc ient i s t s involved in P r o j e c t Crop-fue l . 

i f icat ions and tuning , lubr icant s , and fuel 
addit ives, and at the effects of c h e m i c a l l y 
modi fy ing t h e oils a n d b lending t h e m 
with o ther l iquid fuels. 

M o s t o f the variet ies of oi lseed crops 
g r o w n in Aus tra l ia w e r e original ly im­
ported , and sc ient is ts feel there is great 
s cope for breeding local ly adapted cu l -
t ivars , par t i cu lar ly for dryland a g r i c u l ­
ture . R e s e a r c h e r s at the Div i s ions of P l a n t 
Indus try and Irr iga t ion R e s e a r c h will be 
s e t t i n g o u t to i m p r o v e o i l s e e d c r o p s ' 
yields in the drier reg ions of the w h e a t 
belt. 

T h e breeders h o p e to develop seeds that 
are eas ier to p r o c e s s and give h i g h e r yields 
and qual i t ies of oil and mea l . T h e re ­
s e a r c h e r s would like seeds wi th th inner 
hul l s , as the hul l h a s n o e c o n o m i c va lue 
e x c e p t as a poss ible fuel for the c r u s h i n g 
plant . 
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D e h u l l i n g l ower s t he w a x c o n t e n t o f 

t he o i l and p robab ly improves i ts qua l i t y 

as a fue l , and so h u l l s tha t spl i t o f f t he s eed 

m o r e read i ly w o u l d be w e l c o m e . A n d , as 

w i t h every c rop , d i s e a s e r e s i s t a n c e w i l l 

o c c u p y m u c h o f t he p lan t b reeders ' a t ten­

t ion . 

I f g e n e t i c i s t s c a n m a k e s i g n i f i c a n t 

g a i n s i n a l l o r even m o s t o f t h e s e f ie lds o f 

r e s e a r c h , y ie lds m a y s o o n r e a c h t h e i n i t i a l 

t a rge t o f a 1- tonne-per-ha average over t h e 

w h o l e area c ropped , and tha t a rea m a y 

pe rhaps be e x t e n d e d wi th t he deve lop­

m e n t o f n e w cu l t iva r s t o l e r an t o f c o n d i ­

t i o n s in t he drier par ts o f t he c e r e a l z o n e . 

Direct drilling could help 

increase the oilseed yield to 8 

million tonnes. 

T h e D i v i s i o n o f P l a n t I n d u s t r y w i l l 

a l s o c o n t i n u e r e s e a r c h i n t o c rop ro t a t i ons 

and s y s t e m s o f m i x e d c r o p p i n g tha t h e l p 

i n c r e a s e o i l s e e d y ie lds w h i l e k e e p i n g t he 

c o s t s , i n do l la r s and e n e r g y , to a m i n i m u m 

and p rese rv ing t he l o n g - t e r m s tab i l i ty o f 

t he l and . T h e D i v i s i o n i s , a m o n g o t h e r 

i n q u i r i e s , i n v e s t i g a t i n g w a y s o f u s i n g 

c rop r e s idues (par t i cu la r ly t he lef t-over 

s t a lk s ) b o t h to e n c o u r a g e n i t r o g e n f ixa ­

t ion by so i l b a c t e r i a and to p r o d u c e a s t raw 

a c c e p t a b l e to g raz ing a n i m a l s . 

Harvest ing a sunflower c r o p . Brazil's yield p e r h e c t a r e jumped 1 4 0 % in 7 y e a r s 
could Australia's do the same? 
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Australia's oilseed crops 

production 1978-79 oil in protein in 
(thousand tonnes) seed (%) meal (%) 

sunflower 203 40-51 35-44 
rapeseed 21 35-45 35-45 
linseed 16 35-45 34-40 
safflower 52 30-45 30-44 
peanuts 52 45-50 40-48 
soybean 103 18-21 40·50' 
cottonseed 87 15-25 36·41 



' An est imated nine million h e c t a r e s o f 
'undeveloped' land are available for 
cultivation. 

T h e r e s e a r c h t e a m s are k e e n to s tar t 
f ie ld t r ia ls i n w h i c h f a rmers g r o w o i l s e e d s 
and s c i e n t i s t s m o n i t o r t he y ie lds u n d e r 
d i f f e r e n t c r o p p i n g r o u t i n e s , f u r t h e r 
eva lua t i ng d i r ec t d r i l l i ng and t he cu l t iva ­
t i on o f s t eeper s lopes ; 

A n e s s e n t i a l c o m p o n e n t o f t he o i l s e e d 
e x e r c i s e i s t h e m e a l b y - p r o d u c t . T h e 
D i v i s i o n s o f A n i m a l P r o d u c t i o n a n d 
P l a n t I n d u s t r y w i l l i nves t i ga t e ways o f 
i n t r o d u c i n g m e a l s s i n t o t h e A u s t r a l i a n 
s h e e p a n d ca t t l e i ndus t r i e s . 

P l a n t Indus t ry r e s e a r c h e r s a re a l ready 
ca r ry ing ou t t r ia l s w i th s h e e p , and ear ly 
r e su l t s h a v e b e e n e n c o u r a g i n g . 

W h e n e w e s are fed pe l l e t s o f sun f lower 
m e a l e i t h e r be fo re or after ear ly sp r ing 
l a m b i n g , the i r l a m b s g r o w m u c h fas ter , 
a n d m a n y m o r e o f t h e s e l a m b s r e a c h mar ­
ke t w e i g h t at t h e a g e o f 3 m o n t h s t h a n 
t h o s e w h o s e m o t h e r s r e c e i v e n o 
s u p p l e m e n t a r y feed. 

O t h e r s u p p l e m e n t s , s u c h as oa t s , speed 
u p g r o w t h by a s i m i l a r m a r g i n , b u t t h e 
r e s e a r c h e r s h o p e tha t t he h i g h p ro t e in 
c o n t e n t o f o i l s e e d m e a l s w i l l b r i n g t he 
b o n u s o f b i g g e r w o o l y ie lds ; 

O t h e r l iquid fue l s 

A u s t r a l i a h a s a n u m b e r o f ' a l t e rna t ive ' 

l i q u i d fue ls u p i ts s l e e v e ; w h y s h o u l d veg­

e t a b l e o i l s a t t rac t pa r t i cu l a r a t t e n t i o n ? 

O n e r e a s o n i s f l ex ib i l i t y . O i l s e e d s a re 

p r o c e s s e d t he s a m e way w h e t h e r t h e y a re 

d e s t i n e d for d i e s e l e n g i n e s or d i n i n g 

r o o m s , and so m a r k e t i n g op t ions r e m a i n 

o p e n . 

A n o t h e r p o i n t i n o i l s eeds ' favour i s tha t 

t h e y are a r e n e w a b l e r e s o u r c e : provided 

t he so i l i s ca re fu l ly h u s b a n d e d , c r o p s c a n 

b e g r o w n y e a r a f te r y e a r i n d e f i n i t e l y . 

M o r e o v e r , t he i r c o m b u s t i o n i n e n g i n e s 

does n o t b u r d e n t he a t m o s p h e r e w i t h ad­

d i t i ona l c a r b o n d i o x i d e ; n o m o r e gas c a n 

b e r e l e a s e d t h a n was ea r l i e r a b s o r b e d by 

t h e p lan t s as t hey p h o t o s y n t h e s i z e d t he 

o i l s . 

Siroseeder , developed by C S I R O for 
sowing seed directly into untitled 
ground. 

C o n s u m e r s testing an oilseed 
by-product: sheep eating sunflower meal . 

T h e s e advan tages a re a l so offered by 

e t h a n o l d i s t i l l e d f rom f e r m e n t e d p l a n t 

m a t t e r , b u t v e g e t a b l e o i l s l o o k a be t t e r 

p r o p o s i t i o n on severa l c o u n t s . 

T h e o i l s e e d s w o u l d a c t a s u s e f u l 
' b r eak -c rops ' in t h e c e r e a l be l t , h e l p i n g to 
c h e c k t h e bu i ld-up o f pes t s , w e e d s , and 
d i s e a s e s . E x t r a c t i n g t h e o i l s i s a r e la t ive ly 
s i m p l e , l o w - c o s t p r o c e s s , and does no t 
r e q u i r e l a rge v o l u m e s o f water , as e t h a n o l 
p r o d u c t i o n does . W h a ť s m o r e , o i l e x t r a c ­
t i o n c o n s u m e s m u c h l e s s e n e r g y t h a n 
e t h a n o l p r o d u c t i o n . 

O i l s a re eas i e r to s to re t h a n e t h a n o l , 
w h i c h i s v o l a t i l e a n d f l a m m a b l e a n d 
a t t rac t s wate r vapour f rom the a i r . 

B u t t h e over r id ing s i g n i f i c a n c e o f veg­
e t a b l e o i l s is tha t , u n l i k e e t h a n o l , t hey are 

p r o m i s i n g fuels for d i e se l e n g i n e s , w h i c h 
are p l ay ing a n i n c r e a s i n g l y i m p o r t a n t r o l e 
i n A u s t r a l i a ' s e c o n o m y . F r o m 1 9 7 3 to 
1 9 7 8 t h e c o n s u m p t i o n o f d iese l d i s t i l l a te 
r o s e f rom 1 2 . 9 % to 1 6 . 6 % o f a l l pe t ­
r o l e u m p roduc t s . 

I t i s p r o b a b l y b e t t e r n o t t o r e g a r d 
e t h a n o l and v e g e t a b l e o i l s as r iva l fue l s , 
bu t r a the r as a l t e r n a t i v e s , b o t h to pet­
r o l e u m fue ls and to o n e a n o t h e r . I n s o m e 
parts o f t h e c o u n t r y , s u c h as t h e sugar ­
c a n e d i s t r i c t s o f Q u e e n s l a n d , e t h a n o l m a y 
w e l l p rove a n e c o n o m i c a l addi t ive or sub­
s t i tu te for pe t ro l ; bu t for m u c h o f ru ra l 
A u s t r a l i a , say t he CSIRO r e s e a r c h e r s , veg­
e t a b l e o i l s offer a n e x c i t i n g , a l m o s t i m ­
m e d i a t e , oppor tun i ty to r e d u c e our de­
p e n d e n c e o n d i s t i l l a t e — a n d i n c r e a s e 
e m p l o y m e n t i n c o u n t r y c e n t r e s . 

O f c o u r s e , as w i t h any a g r i c u l t u r a l c rop , 
y ie lds wi l l f l uc tua t e f rom year to year , but 
a s m a l l n u m b e r o f o f f sho re p e t r o l e u m 
p r o d u c t i o n p l a t fo rms c a n n o t p r o m i s e as 
s e c u r e a supply as severa l m i l l i o n h e c t a r e s 
o f o i l s e e d c rops — and a crop-fuel i ndus ­
try w o u l d b r i n g t h e s o c i a l bene f i t s o f de­
c e n t r a l i z a t i o n and rura l e m p l o y m e n t . 

John Seymour 
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