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TERRA INCOGNITA 

FARRER MEMORIAL ORATION 1988 

ALLAN N. SMITH 

It is  ex t remely  a p p r o p r i a t e  t h a t  t h i s  f u n c t i o n  t o  honour t h e  

memory of  t h e  f a t h e r  of A u s t r a l i a ' s  Wheat I n d u s t r y  should 

be  h e l d  i n  Wagga Wagga, a c i t y  t h a t  r e c o g n i s e s  t h e  va lue  of 

wheat t o  t h e  l o c a l  economy so  much t h a t  on i t s  c o a t  of arms 

a r e  po r t r ayed  " . . .e ight  s t a l k s  of wheat e a c h  f o u r  i n  t h e  form 

of t h e  le t ter  W..." 

Wagga does no t  j u s t  have an a s s o c i a t i o n  w i t h  t h e  c rop ,  it 

has  a c o n n e c t i o n  wi th  F a r r e r  h imself  - he  was a f r equen t  

v i s i t o r  t o  t h e  "Experiment Farm". We f i n d  him w r i t i n g  t o  

Max Kahlbaum on 30 September 1 9 0 0 ,  " J u s t  a h u r r i e d  l i n e  from 

t h e  Wagga farm - I s h a l l  go home by t h e  t r a i n  which carries 

t h i s  le t ter ,  ..." 

The N e w  South Wales Department of A g r i c u l t u r e  has  had a long  

ownership of t h a t  "experiment farm" and has  f o s t e r e d  t h e  

v a r i o u s  i n s t i t u t i o n s  which have se rved  t h e  a g r i c u l t u r a l  

community o v e r  t h e  years ;  cu lmina t ing ,  and now con t inu ing ,  

i n  t h e  A g r i c u l t u r a l  Research I n s t i t u t e .  Th i s ,  w i th  i t s  

a s s o c i a t e d  s t a t i o n  a t  Temora, is  renowned a s  a wheat b reed ing  

c e n t r e  amongst o t h e r  t h i n g s .  It has  t h e  unique d i s t i n c t i o n  

i n  t h a t  working i n  i t ,  du r ing  i t s  s h o r t  l i f e  of o n l y  35 y e a r s ,  

have been from t i m e  t o  t i m e  f o u r  p rev ious  F a r r e r  m e d a l i s t s  

- Pugsley,  S i n g l e ,  Martin and Syrne. 

For m e ,  t h e  cho ice  of Wagga i s  a welcome one,  w e  l i v e d  f o r  

20 y e a r s  he re .  Longer than I have l i v e d  i n  any o t h e r  p l ace .  

Two of  o u r  . c h i l d r e n  were born h e r e  and a l l  had educa t ion  

' w i t h i n  t h e  c i t y .  

It i s  l i k e  coming home. 



It is  a unique exper ience  f o r  m e  t o  be  ' l i s t e d  a s  speaker  a t  

a f u n c t i o n  on t h e  program of  a  p l a n t  b reed ing  conference.  

F a r r e r  w a s  a p l a n t  b reeder  - I c e r t a i n l y  am n o t ,  a l though  

I can c l a i m  an i n d i r e c t  a s s o c i a t i o n .  I had,  a t  one s t a g e ,  

t h e  v i c a r i o u s  charge of t h e  F a r r e r  barn  a t  t h e  Cowra Research 

S t a t i o n  and I once used "Sunset"  i n  an exper iment ,  looking 

a t  t h e  e f f e c t  of  phas i c  development on phosphorus uptake.  

I cannot t h e r e f o r e ,  p re tend  t h a t  F a r r e r ' s  i n s i g h t s  i n t o  t h e  

techniques  of producing b e t t e r - a d a p t e d ,  d i s e a s e - r e s i s t a n t  

v a r i e t i e s  and h i s  a b i l i t y  t o  i d e n t i f y  important  

c h a r a c t e r i s t i c s  have been o r  are a p p l i c a b l e  t o  my work. 

However, I l i k e  t o  t h i n k  t h a t  i n  h i s  b a s i c  a b i l i t i e s ,  i n  h i s  

pe rcep t ion  of  environment and people ,  t h e r e  is something t o  

l e a r n  and copy. So I s h a l l  not  be  drawing on t h e  breed ing  

a s p e c t s  of  William James F a r r e r ' s  work bu t  r a t h e r  on h i s  o t h e r  

a t t i t u d e s ,  op in ions  and c o n t r i b u t i o n s .  

There is a  cons ide rab le  body of op in ion  on F a r r e r ,  i n  

publ i shed  works, i n  p r ev ious  o r a t i o n s  . and i n  l i b r a r y  

c o l l e c t i o n s ;  bu t  a l s o  t h e  I n s t i t u t e  a t  Wagga w a s  s i n g u l a r l y  

f o r t u n a t e  t h a t  through t h e  g e n e r o s i t y  of t h e  l a te  D r .  S. L .  

MacIndoe, i t  r ece ived  a  c o l l e c t i o n  of  l e t t e r s  from and t o  

F a r r e r ,  and o t h e r  memorabilia. It w a s  MacIndoels i n t e n t i o n  

t h a t  t h e  I n s t i t u t e ,  be ing  a t  t h e  t i m e ,  and I can s a y  i n  t h i s  

l o c a t i o n  s t i l l  a  pre-eminent A u s t r a l i a n  wheat b reed ing  c e n t r e ,  

should be  t h e  r e p o s i t o r y  f o r  t h i s  m a t e r i a l .  I w a s  f o r t u n a t e  

i n  having a c c e s s  t o  it but  i t  d i d  not  h e l p  m e  much i n i t i a l l y  

s i n c e  I could  on ly  r ead  t h e  correspondence w i t h  d i f f i c u l t y .  

M r s .  Sheree  Passlow has ,  over  t h e  y e a r s ,  w i t h  a s s i s t a n c e  from 

o t h e r  s t a f f  members, t r a n s l a t e d  F a r r e r ' s  e x e c r a b l e  s c r i p t .  

It r e a l l y  w a s  bad and F a r r e r  w a s  aware of  i t .  H e  i s  quoted 

by R u s s e l l  ( 1 9 4 9 )  a s  w r i t i n g  " I  hope you c a n  r ead  my 

handwri t ing.  She l ton  w r i t e s  t o  m e  t h a t  o n l y  a f t e r  s i n g i n g  

a  hymn he succeeded i n  r ead ing  my l a s t . "  



F a r r e r  had v iews  a b o u t  a g r i c u l t u r e  l o n g  b e f o r e  he  t h o u g h t  

a b o u t  becoming a wheat  b r e e d e r .  Only  t h r e e  y e a r s  a f  ter 

a r r i v i n g  i n  A u s t r a l i a  he  p u b l i s h e d  a  pamphle t  "Grass and 

s h e e p - ~ a r m i n g .  A Paper  S p e c u l a t i v e  a n d  S u g g e s t i v e "  ( F a r r e r  

1 8 7 3 ) .  H e  p o i n t e d  o u t  t h a t  t h e  c o l o n y  h a d  e a r n e d  i t s e l f  a 

c h a r a c t e r  "of  b e i n g  beh ind  hand i n  e v e r y  advance  t h a t  t h e  

wor ld  makes..." "America h a s  c o l l e g e s  i n  a b o u t  e v e r y  s ta te  

i n  which n o t  o n l y  a g r i c u l t u r e ,  c h e m i s t r y  and  s c i e n t i f i c  

a g r i c u l t u r e  are t a u g h t  b u t  a t  many o f  h e r  c o l l e g e s  pract ical  

i n s t r u c t i o n  is  a l s o  g i v e n . "  

F o r  10  y e a r s ,  f rom 1876, F a r r e r  w a s  a l i c e n s e d  s u r v e y o r  w i t h  

t h e  Lands Department;  s u r v e y i n g  s t o c k  r o u t e s  i n  t h e  w e s t  

o f  New S o u t h  Wales, f i r s t  a t  Dubbo and t h e n  from Nyngan t o  

Cobar  - e v e n t u a l l y  moving t o  Cooma. 

One c a n  r e a d i l y  imagine  t h a t  i n  h i s  t i m e  s p e n t  i n  t h e  wide  

open s p a c e s  of  t h i s  S t a t e ,  he  had t i m e  t o  o b s e r v e  and  r e f l e c t  

on t h e  c r o p s  growing i n  it. It w a s  i n  1882 t h a t  t h e  i d e a  

of  making improvements t o  t h e  wheat  p l a n t  t o o k  h o l d  o f  him, 

s o  he  t o l d  a m e e t i n g  o f  t h e  A u s t r a l i a n  A s s o c i a t i o n  f o r  t h e  

Advancement o f  S c i e n c e  i n  1888. I n  1886 h e  r e s i g n e d  from 

t h e  Lands Department and s t a r t e d  wheat  b r e e d i n g  at  h i s  

r e c e n t l y  p u r c h a s e d  p r o p e r t y  "Lambrigg".  So h e  c o n t i n u e d  

i n d e p e n d e n t l y  a l t h o u g h  w i t h  a l a r g e  circle o f  c o r r e s p o n d e n t s  

- B i f f e n  i n  ~ n ~ i a n d ,  Vi lmor in  i n  F r a n c e ,  S a u n d e r s  i n  Canada, 

Moreland i n  I n d i a ,  B loun t  and C a r l e t o n  i n  A m e r i c a .  Kahlbaum 

i n  S o u t h  A u s t r a l i a ,  Pye i n  V i c t o r i a ,  B a n c r o f t  i n  B r i s b a n e .  

I n  1898 he  w a s  induced  t o  j o i n  t h e  Depar tment  o f  A g r i c u l t u r e .  

I n  h i s  let ter o f  a c c e p t a n c e  ( q u o t e d  i n  R u s s e l l ,  1949)  h e  

w r o t e ,  " I n  a d d i t i o n  t o  improvements i n  t h e  wheat  p l a n t  i t s e l f ,  

it is,  I c o n s i d e r ,  o f  even g r e a t e r  i m p o r t a n c e  (my e m p h a s i s )  

t h a t  I s h o u l d  conduc t  e x p e r i m e n t s  f o r  t h e  p u r p o s e  o f  

a s c e r t a i n i n g  t h e  methods of  s o i l  management wh ich  are t h e  

most  s u i t a b l e  f o r  o u r  climate..." " I t  h a s  l o n g  been  my 



conv ic t ion  t h a t  t h e  system of a l t e r n a t e  cropping and 

£allowing.  .. i s  a mistaken one; and t h e  p r e s e n t  impoverished 

c o n d i t i o n  of t h e  once famous wheat l a n d s  of South A u s t r a l i a ,  

where t h e  system o r i g i n a t e d  and has  been i n  ope ra t ion  f o r  

s o  long ,  suppor t s  t h i s  opinion."  

I f  F a r r e r  had no t  been s ide- t racked  i n t o  wheat b reed ing ,  who 

knows what he might have accomplished1 

Th i s  then  w i l l  be  my theme - t h e  methods o f  s o i l  management 

which are s u i t a b l e  f o r  our  c l i m a t e  and c o n d i t i o n s .  

F a r r e r  was not  t h e  o n l y  A u s t r a l i a n  of h i s  time t o  be  concerned 

a t  t h e  impoverishment of a g r i c u l t u r a l  s o i l s  bu t  b e f o r e  w e  

t u r n  t o  them a  comment from ano the r  g r e a t  A u s t r a l i a n .  

1683 marked t h e  hundredth yea r  of ~ o s e w o k t h ~  A g r i c u l t u r a l  

Col lege  and t o  mark t h e  occas ion  t h e r e  was a cen tenary  

symposium e n t i t l e d  "Agr i cu l tu re ,  E x p l o i t i v e  o r  Permanent?" 

It was opened by S i r  Mark Oliphant  w i t h  t h e  fo l lowing  words: 

"This h a r s h  c o n t i n e n t ,  s o  d i f f e r e n t  i n  

c l i m a t e ,  v e g e t a t i o n  and ' s o i l s  from t h e  Europe 

where our  e a r l y  whi te  s e t t l e r s  o r i g i n a t e d ,  

proved s o  h o s t i l e  t o  t h e i r  t e chn iques  of 

farming and animal husbandry, t h a t  i t  became 

f o r  them an enemy which must b e  subdued. 

European exper ience ,  over  a lmost  300 y e a r s ,  

w a s  t h a t  e x i s t i n g  i n h a b i t a n t s  of  a new land  

must be  conquered i n  b a t t l e  b e f o r e  occupat ion 

and u t i l i z a t i o n  became p o s s i b l e .  I n  

~ u s t r a i i a ,  r e s i s t a n c e  by i t s  stone-age 

Aborigines  w a s  minimal, and t h e  enemy became 

t h e  land  i t s e l f .  Probably,  i t  w a s  f o r  t h i s  

reason  t h a t  t h e  land w a s  t r e a t e d  s o  b r u t a l l y ,  

i t s  s t r a n g e  trees and o t h e r  a l i e n  v e g e t a t i o n  



c l e a r e d  away s o  complete ly .  A r e l a t i v e l y  

few occup ie r s  of l and  w e r e  a b l e ,  i n  less than  

200 y e a r s ,  t o  r a p e  i t s  s u r f a c e  more 

thoroughly ,  and w i t h  more d i s a s t r o u s  

consequences,  than whi te  occupa t ion  of  any 

o t h e r  new count ry  of l a r g e  a r e a . "  

W e  d i d  no t  know then ,  and I sugges t  t h a t  w e  do not  r e a l l y  

know now, t h e ,  f u l l  consequences of  ou r  t r e a t m e n t  of  t h e  . l and ,  

hence t h e  t i t l e  of my t a l k ,  no t  an unknown l a n d  b u t  one i n  

which t h e  p rope r  t rea tment  o f .  t h e  l a n d  is  y e t  t o  be f u l l y  

d i s c o v e r e d  and p r a c t i s e d .  

It was c e r t a i n l y  recognised by many t h i n k i n g  people  t h a t  

knowledge w a s  l a c k i n g ,  and t h a t  what i n fo rma t ion  t h e r e  w a s  

w a s  no t  be ing  passed  on t o  o t h e r s .  A s  an example we have 

F a r r e r  i n  1873 ques t ion ing  how long  it would be b e f o r e  

t e c h n i c a l  educa t ion  became p r o p e r l y  a p p r e c i a t e d  i n  t h e  colony 

of New South Wales and then ,  25 y e a r s  l a t e r ,  commenting on 

t h e  d e c l i n e  of  t h e  once famous wheat l a n d s  o f  South  A u s t r a l i a .  

H e  w a s  no t  t h e  on ly  migrant  t o  t h e s e  s h o r e s  t o  come t o  t h e  

same conc lus ion .  J.  D. Custance,  who a r r i v e d  i n  South 

A u s t r a l i a  i n  1881 as t h e  Government P r o f e s s o r  i n  A g r i c u l t u r e ,  

q u i c k l y  r e a l i s e d  t h a t  what was needed w a s  an a g r i c u l t u r a l  

c o l l e g e  and experiment farm. H e  w a s  n o t  i s o l a t e d  i n  t h i s  

op in ion .  There had been, from t h e  1870 ' s .  a movement f o r  

a g r i c u l t u r a l  educa t ion .  It w a s  r ecogn i sed  t h a t  w h i l s t  

educa t ion  and sc i ence  were be ing  a p p l i e d  t o  a l l  o t h e r  

i n d u s t r i e s ,  t h e r e  should come a t ime  when f a rmer s  would apply  

s c i e n t i f i c  knowledge and s k i l l  t o  t h e i r  work. A s  a  d i r e c t  

outcome, t h e  Hon. F. Basedow succeeded i n  induc ing  Par l iament  

t o  s a n c t i o n  t h e  es tab l i shment  of  an exper iment  farm and 

a g r i c u l t u r a l  c o l l e g e  (Anon 1907) .  It opened i t s  doors  two 

y e a r s  a f t e r  Cus t ance ' s  a r r i v a l .  I n  t h e  i n t e r v e n i n g  pe r iod  

he had no t  been i d l e .  I n  h i s  f i r s t  y e a r  he  e s t a b l i s h e d  one 

hundred p l o t s  w i th  a wide range  of  p l a n t s ,  such  as mustard 



and f u r z e ,  r ice  a n d  e a r t h  n u t ,  a number o f  g r a s s e s  and c l o v e r s  

and  e v e n  i n c l u d i n g  a p l a n t  c a l l e d  "hemp" ( W i l l i a m s  1 9 7 6 ) .  

It is i m p o r t a n t  t o  u n d e r s t a n d  t h e  env i ronment  i n  which 

Cus tance  w a s  working .  It g o e s  b a c k  t o  t h e  ear l ies t  y e a r s  

o f  s e t t l e m e n t  i n  A u s t r a l i a  - and t o  s h e e p .  C a p t a i n  Macar thur  

b r o u g h t  t h e  f i r s t  s h e e p  t o  A u s t r a l i a  i n  1797 and e s t a b l i s h e d  

h i s  f a rm at  Camden i n  1805; b u t  b e c a u s e  o f  h i s  w e l l  known 

d i f f e r e n c e s  w i t h  t h e  C o l o n i a l  a d m i n i s t r a t i o n ,  h i s  w i f e  d i d  

most o f  t h e  s u b s e q u e n t  work. By the y e a r  1860 t h e r e  w e r e  

20 m i l l i o n  s h e e p  i n  A u s t r a l i a  and  31 y e a r s  l a te r  t h e  t o t a l  

had exp loded  t o  106.5 m i l l i o n .  

Such changes  w e r e  m i r r o r e d  i n  t h e  i n c r e a s e s  i n  S o u t h  

A u s t r a l i a .  Only f i v e  y e a r s  a f t e r  f i r s t  s e t t l e m e n t m l 8 3 6  t h e r e  

w e r e  a q u a r t e r  o f  a m i l l i o n  s h e e p  and  20,000 ca t t le .  Ten 

y e a r s  la ter ,  t h e  s h e e p  and ca t t le  numbers had i n c r e a s e d  

f i v e f o l d .  I n  1891  t h e  l i v e s t o c k  p o p u l a t i o n s  r e a c h e d  7.5 

m i l l i o n  s h e e p  and  400,000 ca t t le .  Not u n t i l  f o r t y  y e a r s  la ter  

were  t h e s e  s h e e p  numbers exceeded.  U p  t o  t h e  t i m e  o f  t h e  

1891 p e a k ,  l a n d  u s e  had been  e s s e n t i a l l y  e x p l o i t a t i v e  ( P e a r s o n  

1 9 6 8 ) .  s h e e p  and  ca t t l e  w e r e  moved i n t o  a n d  g r a z e d  w i d e l y  

i n  t h e  p a s t o r a l  c o u n t r y .  The b u s h  was p l e n t i f u l  and  

s h o r t - l i v e d  g r a s s e s  and p l a n t s  grew f r e e l y  a f t e r  r a i n .  I n  

1891 a m a j o r  d r o u g h t  began.  T h e r e  were 2  m i l l i o n  s h e e p  and  

200,000 ca t t l e  i n  t h i s  low r a i n f a l l  r e g i o n .  I n  t h e  e a r l y  

y e a r s  of  t h i s  c e n t u r y ,  when t h e  d r o u g h t  had r u n  i t s  c o u r s e ,  

s t o c k  numbers w e r e  down t o  a q u a r t e r  o f  what  t h e y  had  been  

and s u c h  damage had  been  done t o  t h e  s t a n d s  o f  p e r e n n i a l  bush  

and h e r b a g e  t h a t  a t  no t i m e  s i n c e  h a s  t h i s  p e a k  been  e q u a l l e d .  

It w a s  q u i t e  clear t h a t  t h e  n a t i v e  p l a n t s  w e r e  u n a b l e  t o  

s u r v i v e  heavy  and c o n t i n u o u s  g r a z i n g .  P a r t l y  b e c a u s e  o f  t h i s ,  

b u t  l a r g e l y  b e c a u s e  o f  t h e  t r emendous  i n c r e a s e  i n  p a s t u r e  

development  i n  t h e  h i g h e r  r a i n f a l l  a n d  cereal growing 

d i s t r i c t s . o f  t h e  S t a t e ,  t h e  p r o p o r t i o n  o f  S o u t h  A u s t r a l i a n  

l i v e s t o c k  c a r r i e d  i n  t h e  p a s t o r a l  r e g i o n ,  which a t  one  time 



had been as h igh  a s  25 p e r  c e n t ,  dropped t o  10 p e r  c e n t .  

I n  o t h e r  words, t h e  overwhelming p r o p o r t i o n  of t h a t  S t a t e ' s  

l i v e s t o c k  h a s ,  s i n c e  t h e  t u r n  of t h e  c e n t u r y ,  been c a r r i e d  

on p a s t u r e s  i n  t h e  a g r i c u l t u r a l  areas; 

Rural  development i n  A u s t r a l i a  has  been r ecogn i sed  (Cal laghan 

1951) as f a l l i n g  i n t o  t h r e e  phases ;  wool t o  1890, followed 

by wheat t o  1930 and then p a s t u r e  F i g .  Wheat was, of 

cou r se ,  grown i n  1789 - 16 y e a r s  b e f o r e  Camden Park was 

e s t a b l i s h e d  bu t  i t  d i d  not  become t h e  dominant a g r i c u l t u r a l  

a c t i v i t y  u n t i l  a f t e r  t h e  f i r s t  100 y e a r s  of  A u s t r a l i a n  

s e t t l e m e n t .  Never the less ,  t h e  growth of wheat expanded 

r a p i d l y  i n  t h e  l a s t  25 y e a r s  of t h e  1 9 t h  cen tu ry .  In  1860 

South A u s t r a l i a  p l an t ed  274,000 acres b u t  20 y e a r s  l a t e r  t h i s  

a r e a  had inc reased  t o  2  m i l l i o n .  The expans ion  i n  N e w  South 

Wales w a s  somewhat later; t h e r e  was a  f i v e f o l d  i n c r e a s e  from 

320,000 acres between 1890 and 1904 (Dunsdorfs  1956) .  Much 

of t h i s  i n c r e a s e  had been achieved th rough  r a p i d  expansion 

i n t o  lower r a i n f a l l  a r e a s .  

P l a n t i n g s  i n  South A u s t r a l i a  f e l l  by 300,000 a c r e s  d u r i n g  

t h e  nex t  10 y e a r s .  . In  1891 t h e  s i t u a t i o n  was ( R e i m e r s  1983) 

t h a t  "Yie lds  w e r e  r a p i d l y  d e c l i n i n g  because  o f  poor  farming 

p r a c t i c e s  and much of t h e  earlier s e t t l e d  l and  had been 

withdrawn ' from c u l t i v a t i o n .  . . .Farming systems w e r e  

e x p l o i t i v e  because of cont inuous c ropping  wi thou t  t h e  a d d i t i o n  

of f e r t i l i s e r s .  Pas tu re s  w e r e  o n l y  grown i n  areas unsu i t ed  

t o  c u l t i v a t i o n ,  and were unimproved." 

Such w a s  t h e .  s i t u a t i o n  t o  which Custance came and i n  which 

t h e  new a g r i c u l t u r a l  c o l l e g e  began i t s  work. 

I n  a d d i t i o n  t o  h i s  p l o t s  w i t h  t h e  wide r ange  of p l a n t s ,  he 

e s t a b l i s h e d  46 p l o t s  of "Purp le  Straw" t o  test t h e  response  

of wheat t o  v a r i o u s  manures and f e r t i l i s e r s .  These included 

mine ra l  amendments such as s a l t ,  gypsum, a s h e s ,  l ime and 



potash;  o r g a n i c s  such as sheep and farmyard manure; Peruvian 

guano and bone d u s t ;  and t h e  manufactured f e r t i l i s e r s ,  

s u l p h a t e  of ammonia and superphosphate  - t h e r e  were f i v e  

c o n t r o l  p l o t s  (Custance 1883) .  

The yea r  w a s  e x c e p t i o n a l l y  d r y  b u t  he w a s  a b l e  t o  conclude 

t h a t  t h e r e  was a b e n e f i c i a l  e f f e c t  from bone d u s t  and guano. 

Five hundredweight of  each produced a y i e l d  of  2 6  bushe l s ,  

superphosphate on i t s  own gave 2 1  bushe l s .  

I n  1885 it was an even d r i e r  growing season ,  r a i n f a l l  

measuring on ly  8.17 inches .  H e  r e p o r t e d  "some important  f a c t s  

w i l l  be  n o t i c e d ,  no twi ths tanding  t h e  unfavourable  season ,  

such as t h e  y i e l d  of 2 2  b u s h e l s  p e r  a c r e  from 3 cwts 

superphospha te ,  whi le  4 cwts superphosphate  w i t h  2 cwts 

s u l p h a t e  of  ammonia y i e lded  less by 4 b u s h e l s  p e r  a c r e . "  

"The q u a n t i t y  of  superphosphate used,  namely 3 cwts c o s t i n g  

4 s h i l l i n g s  p e r  c w t ,  on ly  1 2  s h i l l i n g s  p e r  acre, should induce 

farmers  t o  g i v e  t h i s  manure a f a i r  t r i a l . . . . A f t e r  numerous 

exper iments  c a r e f u l l y  conducted d u r i n g  t h e  las t  f o u r  y e a r s ,  

I can s t r o n g l y  recommend superphosphate  as t h e  cheapes t  and 

b e s t  manure f o r  t h e  wheat crop.  The q u a n t i t y  used p e r  acre, 

i f  p rope r ly  d i s t r i b u t e d  and w e l l  mixed w i t h  t h e  s o i l ,  should 

not  exceed 3 c w t s  p e r  ac re . "  

This  was h i s  l egacy  - superphosphate .  H e  a l s o  l e f t  adv ice .  

" I t  i s  c e r t a i n  t h a t  farmers cannot  c o n t i n u e  t o  grow wheat 

p r o f i t a b l y  wi thout  paying a t t e n t i o n  t o  t h e  c o n d i t i o n  of t h e  

land,  ... t h e  r e q u i s i t e  food supp ly  f o r  t h e  wheat p l a n t  must,  

i n  some way o r  o t h e r ,  be a v a i l a b l e .  The cheapes t  way 

undoubtedly be ing  t h e  growth of  c r u c i f e r o u s  and leguminous 

c rops  f e d '  o f f  by sheep,  combined w i t h  good c u l t i v a t i o n  of  

t h e  land  as a p r e p a r a t i o n  f o r  t h e  wheat crop."  The same 

i d e n t i f i c a t i o n  of  need as t h a t  o f  F a r r e r  some 15 y e a r s  l a t e r .  



Custance was a man who was "misunderstood" by t h e  farming 

community. He r e s igned  h i s  p o s i t i o n  i n  1886 and r e t u r n e d  

t o  England. H i s  p l a c e  was taken ,  af ter  a y e a r ,  by W. Lowrie. 

H e  had a much b e t t e r  r e l a t i o n s h i p  w i t h  fa rmers .  H e  made a 

p o i n t  of v i s i t i n g  t h e  A g r i c u l t u r a l  Bureaux and a t t e n d i n g  t h e i r  

conferences .  With e v a n g e l i s t i c  f e r v o u r  he  preached t h e  gospe l  

of superphosphate.  "On t h i s  farm, y e a r  a f t e r  y e a r  phosphates  

a lone  have given good r e s u l t s  and o f t e n  b e t t e r  t han  phosphates  

w i t h  n i t rogenous  manures added. Of t h e  phospha tes ,  t h e  more 

s o l u b l e  such a s  superphosphates  are much t o  be  p r e f e r r e d  b u t  

each man w i l l  do w e l l  t o  conduct  a few c a r e f u l  comparative 

t e s t s . "  (Lowrie 1898) 

"These r e s u l t s  conf i rm t h e  op in ions  once more, which have 

been s o  o f t e n  ,urged from t h i s  I n s t i t u t i o n :  (1) t h a t  f o r  o u r  

c o n d i t i o n s ,  superphosphate of one k ind  o r  a n o t h e r  is  t h e  most 

p r o f i t a b l e ,  a r t i f i c i a l  manure; ( 2 )  t h a t  2 cwts p e r  a c r e  i s  

t o  be recommended i n  p re fe rence  t o  1 c w t  f o r  t h e  f i r s t  few 

years a t  l e a s t  of i t s  use ."  

H i s  views on f e r t i l i s e r s  were be ing  g e n e r a l l y  accep ted  (Anon 

1901).  Farmers were g e t t i n g  r e s u l t s  from fo l lowing  h i s  

adv ice .  Reports  and op in ions  on t h e  s u b j e c t  of  

superphosphates  were rece ived  w i t h  enthusiasm;  a t  one 

A g r i c u l t u r a l  Bureau conference even w i t h  chee r s !  (Anon 1902).  

Superphosphate worked, it gave economic r e s u l t s .  The p r a c t i c e  

became more and more accepted and a t  t h e  c l o s e  of t h e  cen tu ry ,  

27 p e r  c e n t  o f  South A u s t r a l i a n  wheat w a s  "supered"  (Cal laghan 

and Mi l l i ng ton  1956).  The p a t t e r n  w a s  fo l lowed i n  o t h e r  

A u s t r a l i a n  S t a t e s  and superphosphate  became and h a s  remained 

t h e  f e r t i l i s e r  t o  use  w i t h  cereal c r o p s ,  t o  t h e  exc lus ion  

of v i r t u a l l y  a l l  o the r s .  The s i t u a t i o n  i n  t h e  sou thern  New 

South Wales wheat b e l t  i n  1967 w a s  s t a t e d  t o  be as follows:- 

"Up t o  a few y e a r s  ago i t  could be  s a i d  t h a t  t h e r e  was on ly  

one f e r t i l i s e r  be ing  used by t h e  A u s t r a l i a n  wheat farmer ,  

namely, s i n g l e  superphosphate.  A t  t h e  p r e s e n t  t ime t h i s  



f e r t i l i s e r  i s  s t i l l  commonly used bu t  i t s  supremacy is  be ing  

chal lenged by o t h e r  p roduc t s  such as concen t r a t ed  

superphosphate and by mixed f e r t i l i s e r s . "  (Smith 1967) 

During t h e  p a s t  15 yea r s ,  n i t r o g e n  a p p l i c a t i o n s  have become 

i n c r e a s i n g l y  more common ( F i g . 2 ) .  

The d e c l i n e  i n  y i e l d  which occur red  i n  t h e  la t ter  p a r t  of 

t h e  1 9 t h  c e n t u r y  w a s  a r r e s t e d  by t h e  u s e  of phospha t ic  

f e r t i l i s e r s  bu t  t h e  farming p a t t e r n  w a s  s t i l l  e s s e n t i a l l y  

e x p l o i t a t i v e ,  one of cropping and f a l l o w .  So, w h i l s t  

superphosphate c o r r e c t e d  t h e  d e c l i n e  i t  w a s  no t  t h e  f u l l  

answer t o  t h e  t o t a l  maintenance of f e r t i l i t y  i n  a system of 

non-exp lo i t a t i ve  a g r i c u l t u r e .  

However, j u s t  as t h e r e  w a s  a s o l u t i o n  t o  t h e  immediate s o i l  

f e r t i l i t y  problem awai t ing  i n  t h e  wings from t h e  new p a t e n t  

manure superphosphate ,  s o  t h e r e  w a s  a c o r r e c t i v e  t o  t h e  

wheat / fa l low system a l r e a d y  p r e s e n t  i n  South A u s t r a l i a .  

Various c l o v e r s  and medics had come i n t o  South A u s t r a l i a  some 

t i m e  b e f o r e  1880 (Pearson 1968) .  They d i d  n o t  do p a r t i c u l a r l y  

w e l l  on t h e  s o i l s  which w e r e  a t  t h a t  t i m e  d e f i c i e n t  i n  

phosphorus; bu t  as t h e  use  of superphosphate  began t o  

i n c r e a s e ,  t h e s e  co lon i s ing  legumes responded w i t h ,  b e t t e r  

growth and, of  course ,  t h e r e  was more f i x e d  n i t rogen .  It 

was f o r t u n a t e  t h a t  a f t e r  t h e  superphosphate  e v a n g e l i s t  t h e r e  

was another  p e r c e p t i v e  mind t o  sp read  t h e  word on legumes. 

I r e f e r ,  of  cou r se ,  t o  Amos Howard, whose a t t e n t i o n  had been 

a t t r a c t e d  i n  1889 t o  "a  weed, which I ' b e l i e v e  w i l l  go f a r  

t o  s o l v e  t h e  problem of i n t r o d u c i n g  n i t r o g e n  t o  t h e  s o i l " ,  

(quoted i n  H i l l  1937).  H e  w a s ,  of  c o u r s e ,  t a l k i n g  about 

sub te r ranean  c l o v e r ,  t h e  f i r s t  commercial sale of which took 

p l a c e  on t h e  1 8 t h  January 1906 - 30 pounds a t  2/6 p e r  pound. 

The i n g r e d i e n t s  w e r e  i n  p l a c e  t h e n  a t  t h e  t u r n  o f  t h e  cen tu ry  

f o r  a s u i t a b l e  method of s o i l  management and, c e r t a i n l y ,  t h e  



p r a c t i c e  of  l e y  farming w a s  t aken  up by wheat farmers  i n  

sou the rn  A u s t r a l i a  b u t  it took a l o n g  time t o  become t h e  

dominant p r a c t i c e .  The t h i r d  of  C a l l a g h a n ' s  (1951)  phases  

of r u r a l  development - "permanent" a g r i c u l t u r e  by means of  

t h e  use  of sown p a s t u r e s  and l i v e s t o c k  on wheat farms - w a s  

not  i d e n t i f i e d  by him as having begun u n t i l  1930. In  1946 

i t  was remarked (Breakwel l  1946) t h a t  " t h e  most s i g n i f i c a n t  

t r e n d  is  t h e  i n c r e a s i n g  p o p u l a r i t y  o f  c l o v e r  l e y  farming.  

I t  w i l l  be  d i f f i c u l t  £.or t h e  m a j o r i t y  o f  wheat growers t o  

v i s u a l i s e  a system of farming which does  n o t  i nc lude  a  p e r i o d  

of  fa l low.  The f a c t  remains,  however, t h a t  t h e  f a l l o w  had 

d i sappeared  from many farms and wheat c r o p s  of  up t o  40 

b u s h e l s  an a c r e  had been grown on unfal lowed l and . "  

Research i n  t h e  1930 ' s  and 4 0 ' s  had shown t h e  va lue  of  

sub te r r anean  c l o v e r  i n  main ta in ing  s o i l  f e r t i l i t y  i n  r o t a t i o n s  

(Ba th  1949).  A Wimmera r y e g r a s s  and s u b t e r r a n e a n  c l o v e r  l e y  

w a s  more e f f i c i e n t  than  a v o l u n t e e r  l e y .  Car ry ing  c a p a c i t y  

was r a i s e d  from 4 t o  5.5 d r y  sheep e q u i v a l e n t  and y i e l d s  of  

subsequent wheat c rops  were 2.1 compared t o  1.86 tonnes  p e r  

h e c t a r e .  This  r e s e a r c h  and t h a t  o f  o t h e r  S t a t e s  confirmed 

t h e  view t h a t  was he ld  by  l e a d i n g  a g r i c u l t u r a l i s t s .  The Rura l  

Recons t ruc t ion  Commission (1945)  s a i d  i n  i t s  s i x t h  r e p o r t  

"As f a r  a s  c rop  farming i s  concerned,  p robably  t h e  most 

impor tan t  change i n  sou the rn  A u s t r a l i a ,  whenever t h e  r a i n f a l l  

between March and September o r  October  i s  r e l i a b l e  enough 

f o r  t h e  i n t r o d u c t i o n  of sub te r r anean  c l o v e r ,  ha s  been t h e  

i n t r o d u c t i o n  of " l e y "  farming.  Under t h i s  system t h e  o l d  

r o t a t i o n  of fal low-wheat-oats  o r  fa l low-wheat-pasture ,  has 

been amended t o  i n c l u d e  several y e a r s  of  sub te r r anean  c l o v e r  

w i t h  t h e  omission of  fa l low.  The r e s u l t s  have seen a  marked 

i n c r e a s e  i n  t h e  y i e l d  of  wheat p e r  a c r e  and i n  t h e  c a p a c i t y  

t o  produce f a t  lambs, whi le  t h e  c l o v e r  h a s  improved t h e  s o i l  

t e x t u r e  ( s i c ) . "  Never the less ,  t h e  p a t t e r n  of wheat farming 

on t h e  red-brown e a r t h s  i n  1950 w a s  s t i l l  of  a  system 

dominated by t h e  wheat-fal low r o t a t i o n :  w i t h  bad e f f e c t s  



on s o i l  s t r u c t u r e  and inc reased  s u s c e p t i b i l i t y  t o  e ros ion ,  

w i t h  s k e l e t o n  weed a s  a major component of  most paddocks, 

w i t h  phosphate be ing  r ep l aced  r e g u l a r l y  by superphosphate 

a p p l i c a t i o n s  w i t h  t h e  seed at  sowing, w i t h  t h e  n i t rogen  supply 

coming mainly from t h e  breakdown of s o i l  o r g a n i c  ma t t e r ;  

bu t  w i t h  t h e  knowledge a v a i l a b l e  t o  change t h e  domination 

of t h e  wheat-fal low . r o t a t i o n  systems f o r  t h e  b e t t e r  and wi th  

improved p r a c t i c e s  be ing  adopted (Smith  1981) .  

It was c e r t a i n l y s o m e  time a f t e r  t h e  w a r  t h a t  t h e  fallow-wheat 

r o t a t i o n  became t h e  except ion  r a t h e r  than  t h e  r u l e .  I 

c e r t a i n l y  remarked on t h e  i s o l a t e d  presence  o f  long  fa l lows  

when I w a s  in t roduced t o  farming p r a c t i c e s  i n  t h i s  wheat-sheep 

zone some 27 y e a r s  ago. There w e r e  s t i l l  farmers  who 

complained t h a t  t h e y  could not  f i l l  t h e i r  dams a s  e a s i l y  as 

i n  t h e  p a s t ,  s i n c e  run-off from t h e  c l o v e r  l e y  was s o  much 

reduced. 

C e r t a i n l y ,  however, by t h e  1970 ' s  t h e  c l o v e r  l e y  farming 

system w a s  e s t a b l i s h e d  - a permanent a g r i c u l t u r e .  Organic 

m a t t e r  b u i l t  up under t h e  c l o v e r  w a s  broken down i n  t h e  cereal 

phase,  b u t  i t  w a s  s t a b l e  over t h e  long  t e r m .  W e  had f i n a l l y  

got  away from t h e  mistaken system of a l t e r n a t e  cropping and 

f a l l owing  s o  p e r c e p t i v e l y  i d e n t i f i e d  by F a r r e r ,  and we had 

f i n a l l y  followed Cus tance ' s  adv ice ;  w e  w e r e  pay ing  a t t e n t i o n  

t o  t h e  c o n d i t i o n  of t h e  l and  and w e  w e r e  growing a leguminous 

c rop  and f eed ing  i t  t o  sheep. 

Some 90 y e a r s  a f t e r  being t o l d  what we should be  doing w e  

had reached  t h e  happy s i t u a t i o n  of long-term, non-exp lo i t a t i ve  

s t a b i l i t y .  W e  had d i scovered  how t o  treat t h e  land  and w e  

w e r e  p r a c t i s i n g  i n  t h e  l i g h t  of  t h a t  knowledge. 

Then i t  a l l  went awry1 

It i s  n o t  an overs ta tement  t o  s a y  t h a t  d i s a s t e r  s t r u c k .  The 

g r e a t e s t  t ragedy ,  i n  my opin ion ,  t h a t  A u s t r a l i a n  a g r i c u l t u r e  



has s u f f e r e d  - t h e  b u i l d  up of s o i l  a c i d i t y ,  s o  much s o  t h a t  

wheat y i e l d s  were reduced t o  b a r e l y  economic l e v e l s  and 

farmers  were f o r c e d  t o  grow o t h e r  c r o p s ,  o r  o t h e r  c e r e a l s  

such as o a t s .  

We had .been  warned. Back i n  1954 Donald and Williams (1954)  

had found t h a t  i n  a podzo l i c  s o i l  of  t h e  sou the rn  t a b l e l a n d s  

of  New South Wales, t h e  pH f e l l  by 0.06 u n i t s  p e r  125 kg 

superphosphate a p p l i e d  t o  each  h e c t a r e .  The change was 

thought t o  be  due t o  an i n c r e a s e  i n  t h e  exchange c a p a c i t y  

of t h e  s o i l  due t o  i nc reased  o r g a n i c  m a t t e r ,  i nc reased  

c a p a c i t y  t h a t  w a s  f i l l e d  by p ro tons .  I n  a d d i t i o n  t o  t h i s  

mechanism, a s  e v e r y  t e x t  book t e l l s  u s ,  added n i t r o g e n  r e s u l t s  

i n  bases  be ing  d i s p l a c e d ,  f o r  example f o r  e v e r y  100 kg of 

ammonium s u l p h a t e  added t o  s o i l ,  45 kg of  calc ium i s  l o s t .  

Helyar (1976)  has  po in t ed  o u t  t h a t  a c i d i f i c a t i o n  w i l l  ensue  

when n i t rogen  f i x e d  by symbio t ic  r h i z o b i a  i s  mine ra l i s ed  and 

leached.  There w e r e  o t h e r  demonstra ted i n c r e a s e s  i n  a c i d i t y  

under i r r i g a t i o n  (Rixon 1970) .  under wheat ( L i p s e t t  and 

Simpson 19651, where t h e  pH a f t e r  c l o v e r  w a s  6.4 a s  a g a i n s t  

6.7 i n  t h e  wheat; and when we looked w e  found i n  Kohn's 

long-term r o t a t i o n  p l o t s  h e r e  a t  Wagga I n s t i t u t e  t h a t  t h e  

magnitude of t h e  dec rease  i n  pH was d i r e c t l y  p r o p o r t i o n a l  

t o  t h e  d u r a t i o n  of p a s t u r e  t o  c r o p  i n  t h e  r o t a t i o n  (Table  

1) .  

Table 1 

Changes i n  pH (1:5;  s o i l : 0 . 0 1  M C a C 1 2 )  

Rota t  ion  ApH (12  y e a r s )  

W=Wheat S=Subterranean c l o v e r  p a s t u r e  

(K.M.Furniss, unpubl ished d a t a )  



The s e r i o u s n e s s  of t h e  problem has  been r ecogn i sed  i n  t h a t  

a t a s k  f o r c e  has  been set up w i t h  some co-ord ina t ion  o f  

r e s e a r c h  a t  t h e  n a t i o n a l  l e v e l .  The s i t u a t i o n  c a n  be  avoided 

by growing d i f f e r e n t  s p e c i e s  o r  by s e l e c t i n g  more a c i d  

t o l e r a n t  c u l t i v a r s  and, of  cou r se ,  by modifying t h e  

a g r i c u l t u r a l  system - but  t h e  same inexorab le  b i o l o g i c a l  l a w s  

s t i l l  apply.  The on ly  long-term s o l u t i o n  i s  replacement of  

t h a t  which i s  l o s t  and,  i n  many S t a t e s ,  where s u p p l i e s  of  

l imes tone  a r e  few and f a r  between, t h a t  i s  expensive and, 

economical ly ,  sometimes impossible .  

Economics is c r u c i a l ,  f a rmers  must make a l i v i n g  o r  they  

cannot s t a y  i n  bus ines s ,  but  some p r a c t i c e s  fo rced  on our  

a g r i c u l t u r a l i s t s  by c i rcumstances  a r e  more dangerous than 

.o thers .  The s u s t a i n a b l e  a g r i c u l t u r a l  sys tems i n  Europe, i n  

I n d i a ,  and i n  China which have main ta ined  l a r g e  popula t ions  

over  thousands of yea r s  a r e  based on r e p l a c i n g  what i s  taken 

o f f .  Leave t h e  land  b e t t e r  t han  you f i n d  it! I n  t h e  N e w  

Worlds of America and A u s t r a l i a  t h e r e  w a s  a d i f f e r e n t  

a t t i t u d e .  I n  America fa rmers ,  s t a r t i n g  w i t h  t h e  P i lg r ims ,  

would c u l t i v a t e  l and ,  wear it o u t  and b l i t h e l y  move w e s t  f i v e  

m i l e s  (Peters 1988) .  I n  Aus t ra l ia , ,  as I have quoted,  i t  w a s  

an enemy t o  b e  subdued and t h e r e  w a s  an  unde r ly ing  thought 

always of l a n d s  s t i l l  t o  be tamed ou t  on t h e  margin. Up t o  

a few y e a r s  ago,  land i n  Western A u s t r a l i a  w a s  s t i l l  being 

r e l e a s e d  f o r  "development". 

W e  have o x i d i s e d  organic  matter; w e  have l o s t  m i l l i o n s  of 

tonnes  of t o p  s o i l ;  "many eco-systems have been changed t o  

t h e  p o i n t  of  i n s t a b i l i t y  d u r i n g  t h e  p a s t  200 yea r s " ;  and 

r e s t i t u t i o n  may involve  "p roces ses  o p e r a t i n g  on a geo log ica l  

r a t h e r  than  a human t ime s c a l e "  (Walker 1986) .  W e  have, and 

t h i s  t akes ,  on t h e  elements o f  a Greek t r a g e d y ,  i n  a t tempt ing  

a noble  i d e a l  o f  a permanent c ropping  system,  induced massive 

increases i n  s o i l  a c i d i t y  w i t h  concomitant  aluminium and 

manganese t o x i c i t i e s .  

How have we f a r e d  wi th  replacement of  t h e  n u t r i e n t s  t h a t  w e  

have taken  o u t ?  



I f  we can t a k e  phosphorus as an example. It has been 

c a l c u l a t e d  (Smith 1983) t h a t  assuming each  tonne of g r a i n  

c o n t a i n s  3 kg o f  phosphorus and w i t h  ave rage  product ion of 

1.3 tonnes  p e r  h e c t a r e ,  t h e r e  is  a removal of  about  4 kg of 

phosphorus f o r  each  h e c t a r e  o f  g r a i n  produced. This ,  of 

cou r se ,  i s  not  t h e  on ly  phosphorus removed i n  p l a n t  p a r t s ,  

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

becomes p a r t  of  t h e  source  of  i n o r g a n i c  phosphorus i n  t h e  

s o i l  through t h e  b i o l o g i c a l  p r o c e s s e s  o f  decay.  Average 

a p p l i c a t i o n  rates are i n  exces s  of  6 kg of phosphorus p e r  

h e c t a r e ,  s o  we are r e p l a c i n g  t h e  d i r e c t  l o s s  of  phosphorus 

i n  c e r e a l  g r a i n .  Of course ,  c e r e a l s  are n o t  t h e  on ly  p l a n t s  

grown i n  t h e  cropping r o t a t i o n .  Much more phosphorus is  

a p p l i e d  t o  p a s t u r e s  t han  i s  a p p l i e d  t o  c r o p s .  These p a s t u r e s  

are grown t o  f e e d  l i v e s t o c k  and t h e  amount of phosphorus l o s t  

depends on t h e  animals  and t h e i r  p r o d u c t s .  The t o t a l  

l i v e s t o c k  l o s s e s  may be i n  exces s  of  415,000 tonnes  of 

superphosphate  from A u s t r a l i a  each  y e a r .  T h i s ,  t o g e t h e r  w i t h  

l o s s e s  i n  g r a i n ,  amounts t o  about  1 m i l l i o n  tonnes  of s i n g l e  

superphosphate  e q u i v a l e n t .  The t o t a l  phosphorus a p p l i e d  as 

superphosphate  t o  p a s t u r e s  and c e r e a l s  has  v a r i e d  over  t h e  

p a s t  10 y e a r s  from j u s t  over  2 m i l l i o n  t o  j u s t  ove r  2,750,000 

tonnes  ( F i g . 3 ) .  W e  are q u i t e  c l e a r l y  r e p l a c i n g  what we t a k e  

o f f  t h e  farm. 

So how f a r  have w e  come i n  d i s c o v e r i n g  and p u t t i n g  i n  p l a c e  

t h e  answers t o  t h e  important  q u e s t i o n s  t h a t  F a r r e r  would, 

h imse l f ,  have l i k e d  t o  i n t r o d u c e  - t h e  methods of s o i l  

management t h a t  are most s u i t a b l e  f o r  o u r  climate. 

W e  know what w e  should be doing.  There  is no l a c k  of 

in format ion  from overseas  examples o r  from exper iments  h e r e ,  

as t o  what p r a c t i c e  we should f o l l o w  t o  ma in t a in  t h e  land  

" i n  good h e a r t n .  The problem i s  t o  b e  a b l e  t o  a f f o r d  t o  do 

i t ,  given economic c i rcumstances .  



Government involvement i n  t h e  p r i c e  mechanism i n  t h e  United 

Kingdom and Western Europe i s  having a b a n e f u l  e f f e c t  on s o i l  

c o n d i t i o n s  and on t h e  environment i n  g e n e r a l .  Nitrogen 

f e r t i l i s e r  consumption has i nc reased  f o u r - f o l d  over  t h e  p a s t  

25 y e a r s  i n  U.K. (Gasser  1988) because of  t h e  l u c r a t i v e  

s u b s i d i e s  g iven  ( F i g . 4 ) .  It is  no a c c i d e n t  t h a t  over t h e  

same p e r i o d  of  t i m e ,  n i t r o g e n  c o n c e n t r a t i o n  i n  Engl i sh  r i v e r s  

has  s t e a d i l y  i nc reased  ( F i g . 5 ) .  I n  some it  is approaching 

t h e  World Hea l th  Organisa t ion  l i m i t .  I n  China,  wi th  t h e  

" r e s p o n s i b i l i t y  system" (more p r i v a t e  p l o t s ,  more f r e e  

markets ,  more e n t e r p r i s e s  w i t h  t h e i r  own r e s p o n s i b i l i t y  f o r  

p r o f i t  and l o s s  and quotas  f i x e d  on a  household b a s i s  - Liu  

Shao-Qi) ,  t h e  Chinese l e a d e r s  are walking a t i gh t - rope ,  

ba l anc ing  t h e  needs of  t h e  people  now a g a i n s t  t h e  a b i l i t y  

t o  p rov ide  f o r  t h o s e  needs i n  t h e  f u t u r e .  I n  encouraging 

g r e a t e r  p roduc t ion ,  t h e  dangers  are t h a t  w i t h  i n c r e a s i n g  use  

of n i t rogenous  and o t h e r  a r t i f i c i a l  f e r t i l i s e r s  and with  less 

i n c l i n a t i o n  t o  apply  o r g a n i c  manures, t h e  t o t a l  f e r t i l i t y  

of t h e  Chinese  s o i l s  w i l l  r a p i d l y  d e c l i n e  (Smi th  - e t  - al .  1985) .  

W e  have a  s t a b l e  r o t a t i o n  i n  t e r m s  of  o r g a n i c  matter and 

n i t rogen ;  we  a r e  r e p l a c i n g  t h e  phosphorus taken  o f f .  The 

on ly  b l a c k  spo t  is t h e  almost  head-long descen t  i n t o  

c o n d i t i o n s  of  aluminium and manganese t o x i c i t y .  

A u s t r a l i a n  a g r i c u l t u r e  has  not  b e n e f i t t e d  g r e a t l y  from 

s u b s i d i e s  i n  t h e  p a s t .  Whils t  i n  ove r seas  c o u n t r i e s  s u b s i d i e s  

have been d i r e c t l y  d e l e t e r i o u s  t o  s o i l  f e r t i l i t y ,  an  

i n c e n t i v e  f o r  investment i n t o  t h e  cont inued  f e r t i l i t y  o.f 

A u s t r a l i a n  s o i l s  should no t  be  beyond t h e  bounds of  

p o s s i b i l i t y .  With an a p p r o p r i a t e  r e d u c t  i o n  i n  t h e  p r i c e  of  

l imes tone  sp read ,  t h e  last  g r e a t  problem of s u s t a i n a b l e  

a g r i c u l t u r e  would s tar t  t o  be  overcome. 

Then w h i l s t  w e  might not  be  a b l e  t o  f o l l o w  Swif t  e x a c t l y ,  

t h e  p o l i t i c i a n s  who d i d  t h i s  would have ensu red  t h a t  a  b lade  

of g r a s s  cont inued  t o  be grown where one grew before ;  t h e y  

would have ensured s t a b i l i t y  and t h a t  i n  i t s e l f  is an  

e s s e n t i a l  s e r v i c e  t o  t h e  count ry .  
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Figure  1 - Three phases i n  t h e  r u r a l  development of 
sou the rn  A u s t r a l i a  



Figu re  2 - Usage o f  ba se  f e r t i l i s e r s  
( E l e m e n t a l  N P and K )  i n  A u s t r a l i a  1 



Figure  3 - C.onsumption of superphosphate  i n  A u s t r a l i a  
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Figure 4 - Fert i l i ser  consumption in U.K. 
1960-86 
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F i g u r e  5 - T h e  mean a n n u a l  c o n c e n t r a t i o n s  
o f  n i t r a t e  i n  some E n g l i s h  r ivers  - arable 
a n d  g r a s s l a n d  areas. 


