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FARRER MEMORIAL ORATION 1 9  8  5  

Conservat ion of P lan t  Gene t i c  Resources - A Continuing Saga 

C.M. FRANCIS* 

I n t r o d u c t i o n  

Wil l iam James F a r r e r  (1845-1906) 

Wil l iam James F a r r e r  t r u l y  de se rve s  h i s  t i t l e  a s  t h e  f a t h e r  o f  A u s t r a l i a ' s  
wheat i n d u s t r y .  The i n t r o d u c t i o n  and g e n e r a l  c u l t i v a t i o n  o f  F a r r e r ' s  f i r s t  
wheats  i n  1901-1903 d e m o n s t r a t e d ' t o  t h e  w o r l d ' s  wheat buyers  t h e  p o t e n t i a l  o f  
A u s t r a l i a  a s  a  major wheat producing c o u n t r y ,  and t h a t  w e  could produce wheat 
which cou ld  compete on t h e  w o r l d ' s  marke t s  w i th  Canadian, American and Ind ian  
wheats ,  something n o t  p r ev ious ly  p o s s i b l e  w i th  t h e  s o f t  Eng l i sh  wheats  
in t roduced  by t h e  f i r s t  settlers. 

F a r r e r ' s  g r e a t n e s s  was n o t  on ly  due  t o  h i s  i n s t i n c t i v e  p l a n t  b reed ing  Vwess ,  
bu t  a l s o  because o f  h i s  a p p r e c i a t i o n  o f  t h e  agronomic problems t h a t  t h e  
f a rmer s  faced .  He was a  p r a c t i c a l  agronomist  and farmer a s  w e l l  as a  wheat 
b reeder  and h i s  ' f e e l  f o r  t h e  l a n d '  and f o r  t h e  growers  problems is a  
c h a r a c t e r i s t i c  shared  on ly  by t h e  r e a l l y  g r e a t  b reeders .  Unfor tuna te ly  t o o  
many o f  t h e  b r e e d e r s  today  do  no t  have s u f f i c i e n t  agronomic background l a ck  
t h i s  i n s i g h t  and f a l l  back i n t o  a  number c runch ing  game. This ,  a l b e i t  very 
o f t e n  e f f e c t i v e ,  is c e r t a i n l y  expensive i n  terms of  r e sou rce s  and manpower. 
Wil l iam F a r r e r  used very sma l l  p o p u l a t i o n s  by t odays  s t a n d a r d s  b u t  was a b l e  
n o t  o n l y  to combine a  degree  of r u s t  r e s i s t a n c e ,  wi th  e a r l i e r  m a t u r i t y  and 
improved m i l l i n g  q u a l i t y  bu t  t h e  wheat was o f  a t ype  more r e a d i l y  h a r v e s t a b l e  
w i th  t h e  A u s t r a l i a n  machinery and a d a p t a b l e  t o  a  wide range o f  s o i l  types .  I t  
was F a r r e r ' s  t r a i n i n g  and work a s  a su rveyo r  i n  N.S.W. which had developed 
t h i s  p r a c t i c a l  a p p r e c i a t i o n  of  t h e  farming problems of  t h e  d a y . ,  He t o o k  t h i s  
i n s i g h t  i n t o  h i s  f i e l d  t e s t i n g  programme which a t  t h e  t ime was unique and of  
which he was j u s t l y  proud. He wro te  to  h i s  c o l l e a g u e  G.L. S u t t o n  " i n  
remaining w i th  m e  you a r e  he lp ing  t o  make t h e  g r e a t e s t  p r a c t i c a l  advance t h a t  
h a s  e v e r  been a t t empted  by any Department i n  A u s t r a l i a .  Indeed t h e  p r i n c i p a l  
on  which w e  want t o  work, t h a t  is t o  c a r r y  o u t  t h e  same exper iment  on  
d i f f e r e n t  soils and i n  d i f f e r e n t  c l i m a t e s  under t h e  s u p e r v i s i o n  and d i r e c t i o n  
of  t h e  one  mind, w i l l  i n  t ime commend i t s e l f  t o  a l l g .  The v a l i d i t y  o f  t h i s  
s t a t emen t  is now w e l l  e s t a b l i s h e d .  Widespread t e s t i n g  and t h e  a p p r e c i a t i o n  o f  
t h e  d i f f e r e n t  behaviour o f  t h e  v a r i e t i e s  i n  d i f f e r e n t  environments and t h e  
need f o r  wide a d a p t a t i o n  were enormous c o n t r i b u t i o n s  t o  t h e  s c i e n c e  o f  c r o p  
agronomy a t  t h e  t ime.  

F a r r e r  was born  on  A p r i l  3, 1845 and he d i e d  from a  h e a r t  a t t a c k  on A p r i l  16 ,  
1906. He had . j u s t  completed h i s  6 1 s t  yea r .  He was born i n  West Moreland of  
l anded  gen t ry .  He was educated a t  a  s c h o o l  c a l l e d  t h e  C h r i s t ' s  H o s p i t a l ,  a  
b l u e c o a t  s c h o o l  and be fo r e  l e a v i n g  was one  of  t h e  Grecians ,  a name g iven  t o  
s e n i o r  boys e n t i t l e d  t o  wear t h e  b l u e  c o a t  and d i s t i n g u i s h e d  h imse l f  by 
g a i n i n g  a go ld  and s i l v e r  medal f o r  mathemat ics .  Af t e r  l e a v i n g  t h i s  school  he  
e n t e r e d  Pembroke Col lege ,  Cambridge and e s t a b l i s h e d  himself  amongst t h e  
'wranglers! ,  t h e  t o p  mathemat ic ians  o f  t h e  c o l l e g e .  H e  had in tended  t o  embark 
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upon a  c a r e e r  i n  medicine bu t  developed e a r l y  symptoms o f  t u b e r c u l o s i s  and 
dec ided  t o  move t o  a  d r i e r  c l i m a t e  i n  A u s t r a l i a .  He planned t o  purchase  
a g r i c u l t u r a l  l and  and become a  s t a t i o n  owner b u t  i n  t h e  i n t e r i m  he dec ided  to 
s p e c u l a t e  i n  a  few mining ven tu r e s  which l e f t  him s o  s h o r t  of f i n a n c e  t h a t  he 
was fo rced  t o  t a k e  up surveying.  He became a l i c enced  surveyor  i n  t h e  Lands 
Department i n  1875. He res igned  however i n  J u l y  1886 and s e t t l e d  down i n  h i s  
new home 'Lambrigg' near  Weanbeyan, n o t  f a r  from Canberra,  a  b e a u t i f u l  s p o t  
on  t h e  banks of t h e  Murrumbidgee. It is  h e r e  he  began t h e  r o l e  which was to 
occupy most of t h e  r e s t  o f  h i s  l i f e .  H e  was p a r t i c u l a r l y  impressed by t h e  
d e v a s t a t i o n  Of r u s t  epidemics  he had s e e n  and  a l s o  t h a t  t h e  wheat v a r i e t i e s  
a v a i l a b l e  were t o o  l a t e  i n  m a t u r i t y  f o r  most o f  N.S.W. He grew in t roduced  and 
l o c a l  s e l e c t i o n s  and t h e i r  c ro s sb red  d e r i v a t i v e s  on  3 a c r e s  o f  l and  near  h i s  
home. He loved t h e  work, l e f t  it r e l u c t a n t l y  a t  n i g h t  and looked forward 
e a g e r l y  t o  t h e  morning t h a t  he might resume it (Guthr ie  1922) .  Some 33 
v a r i e t i e s  were produced e i t h e r  d i r e c t l y  by him o r  from unfixed l i n e s  he 
produced. For one man t o  have accomplished so much i n  b u t  a s h o r t  p a r t  o f  h i s  
l i f e  t ime  was a v e r i t a b l e  tr iumph i n  wheat b reed ing  h i s t o r y .  

So much h a s  been w r i t t e n  about  F a r r e r ,  books, and even a f i l m  "Strong a s  t h e  
Seed" was produced about  h i s  l i f e  t h a t  l i t t l e  remains  unsaid .  An excep t ion  
however is h i s  s u b s t a n t i a l  c o n t r i b u t i o n  t o  t h e  West A u s t r a l i a n  wheat 
i n d u s t r y .  This  was due l a r g e l y  t o  t h e  d i r e c t  involvement o f  F a r r e r ' s  t h e n  
a s s i s t a n t ,  George L. Sut ton,  l a t e r  t o  become t h e  D i r e c t o r  of A g r i c u l t u r e  i n  
Western A u s t r a l i a .  D r  Su t t on  was one o f  F a r r e r ' s  most t r u s t e d  Research 
c o l l e a g u e s  and t h e r e  a r e  many of  F a r r e r ' s  l e t t e r s  t o  Su t t on  prese rved  i n  t h e  
B a t t y e  L i b r a r y ,  Per th .  F a r r e r  was s a i d  by some t o  be a  'yeoman of  t h e  pen ' ,  a  
p rog id ious  writer who t y p i c a l l y  answered l e t te rs  w i t h i n  2 4  hours  o f  r e c e i v a l .  
For t h o s e  t h a t  could read h i s  f a r  from copper  p l a t e  s c r i p t ,  t h e r e  un fo ld s  an  
enormous amount of wisdom, energy,  f o r e s i g h t  and devot ion.  Fa r r e r  had jo ined  
t h e  N.S.W. Department of A g r i c u l t u r e ,  N.S.W. i n  1898 and i n  h i s  r o l e  a s  wheat 
e x p e r i m e n t a l i s t  had problems convincing r e s e a r c h  s t a t i o n  managers o f  t h e  
importance o f  h i s  work. An excep t ion  was Hawkesbury Col lege where S u t t o n  
c o n t r o l l e d  t h e  experiments.  F a r r e r ,  a s  a  r e s u l t  of h i s  p e r t u b a t i o n s  wi th  t h e  
managers, lobb ied  t h e  D i r e c t o r  o f  A g r i c u l t u r e ,  M r  W.S. Campbell, t o  open a  new 
s t a t i o n  a t  Cowra, t o  s p e c i a l i s e  i n  wheat b reed ing  and agronomy. H e  
recommended it be p laced  under t h e  d i r e c t i o n  o f  G.L. Su t ton .  A t  t h e  t ime ,  i n  
t h e  e a r l y  1900s, Su t t on  was con templa t ing  a p o s i t i o n  i n  Western A u s t r a l i a ,  a  
move F a r r e r  discouraged i n  no u n c e r t a i n  terms. H e  wrote "Your f u n c t i o n  h e r e  
would be unique and f a r  more a t t r a c t i v e  t h a n  t h e  head of  an A g r i c u l t u r a l  
Col lege ,  e s p e c i a l l y  one i n  what can  f o r  t h e  t ime  being can  on ly  be a 
r e l a t i v e l y  s t a g n a n t  S t a t e .  I do  no t  t h i n k  t h a t  you would l i k e  Western 
A u s t r a l i a  a t  a l l  .... I f  you want to remain a t  t h e  f o r e f r o n t  o f  p r o g r e s s  i n  
A u s t r a l i a ,  you w i l l  have t o  s t a y  i n  t h e  E a s t  where we want you t o  remain s o  
much". 

D e s p i t e  h i s  daunt ing  op in ion  of t h e  p r o s p e c t s  i n  West A u s t r a l i a ,  h i s  
c o n t r i b u t i o n  to t h e  wheat i n d u s t r y  o f  Western A u s t r a l i a  was enormous. N o t  

o n l y  d i d  ' Fede ra t i on '  r e l e a sed  i n  N.S.W. i n  1901 become t h e  major wheat i n  
Western A u s t r a l i a  b u t  numerous o t h e r  F a r r e r  d e r i v a t i v e s  were subsequent ly  
i n t roduced  whenSu t ton  moved t o  Western A u s t r a l i a  i n  1910. From second 
g e n e r a t i o n  (F21 rows a t  Cowra, Su t ton  bought wi th  him wheats which were t o  
make profound impact on t h e  Aus t r a l i an  wheat farming scene some s i x t y  y e a r s  
a f t e r  t h e  r e l e a s e  of h i s  most famous v a r i e t y  'Federa t ion ' .  From one  of  t h e  
Cowra s t a t i o n  popu l a t i ons  was s e l e c t e d  t h e  v a r i e t y  'Nabawa' which was by 1928 
t h e  w ides t  grown v a r i e t y  i n  A u s t r a l i a .  Nabawa i n  t u r n  was used by E.J .  
Limbourne i n  a  c r o s s  wi th  'Gluyas' E a r l y '  t o  produce t h e  v a r i e t y  'Bencubbin' 
which r e p l a c e d  Nabawa a s  A u s t r a l i a ' s m o s t  w ide ly  grown wheat and remained so 
f o r  no  less than  1 9  yea r s :  a  record u n l i k e l y  t o  be surpassed .  Bencubbin was 



l a r g e l y  r ep l aced  by a  s e l e c t i o n  from it made by D r  A . J .  Mi l l ing ton .  This 
s e l e c t i o n  t h e  v a r i e t y  'Bungulla '  con t inued  w i th  Bencubbin a s  t h e  l e ad ing  
wheats  i n  Western A u s t r a l i a  from 1949-1957. I t  was n o t  u n t i l  t h e  advent o f  
t h e  Sydney Un ive r s i t y  r u s t  r e s i s t a n t  cross b reds  'Gabo' i n  1959 and a few 
y e a r s  l a t e r  'Gamenya', t h a t  t h e  d i r e c t  i n f l u e n c e  of  F a r r e r  v a r i e t i e s  i n  
Western A u s t r a l i a  began t o  wane ( M i l l i n g t o n  1979) .  

That  t h e  d i r e c t  F a r r e r  i n f l u e n c e  remained f o r  more t h a n  60 yea r s ,  r e f l e c t e d  
t h e  wide adap t i on  of h i s  c r o s s b r e d s ,  how w e l l  he had c a r r i e d  o u t  h i s  program 
i n  t h e  f i r s t  p l a c e ,  and perhaps  a  narrower  t h a n  d e s i r a b l e  g e n e t i c  base  on 
which many e a r l i e r  A u s t r a l i a n  p l a n t  b r e e d e r s  ope ra t ed  (Franke l  1954).  In  f a c t  
s i n c e  t h e  F a r r e r  v a r i e t y  ' Fede ra t i on '  bred 85 y e a r s  ago g e n e t i c  y i e l d s  i n  
Western A u s t r a l i a  have increased  o n l y  s lowly .  T h i s  r a t e  of i n c r e a s e  about 5 
kg/ha/year (M. Perry  Pers.  Comm) r e f l e c t s  no  doubt  t h e  token  e f f o r t  Western 
A u s t r a l i a  ha s  made toward wheat b reed ing .  U n t i l  t h e  1970s t h e r e  was only one 
wheat b r eede r ,  and then  u s u a l l y  a t t emp t ing  t o  breed o t h e r  s p e c i e s  p a r t  t ime. 
An obse s s ion  w i t h  breadmaking q u a l i t y ,  as a n  e s e n t i a l  c r i t e r i o n  f o r  new 
v a r i e t i e s ,  h a s  no t  helped p r o g r e s s  i n  y i e l d  s e l e c t i o n .  F a r r e r  had s i m i l a r  
b a t t l e s  w i t h  f l o u r  m i l l e r s  a s  some o f  t h e  b r e e d e r s  o f  today,  bu t  Fa r r e r  won! 

Wil l iam James F a r r e r  is t h u s  worthy of  a  s p e c i a l  s a l u t e  from Western 
A u s t r a l i a .  F a r r e r ' s  a p p r e c i a t i o n  t h a t  t h e  Eng l i sh  wheats  were no t  t h e  only 
wheats  a v a i l a b l e  and of t h e  v a l u e  o f  v a r i a b i l i t y  a v a i l a b l e  i n  wheat and of  t h e  
p r i n c i p l e s  of i ts recombinat ion were matched by a  p a r t  contemporary i n  Russia  
on  whom t h e  main theme of t h i s  pape r  is based.  

N . I .  Vavi lov (1887-1943) 

N o t  long be fo r e  t h e  end of  F a r r e r ' s  l i f e ,  a man was born i n  Russia who was to 
make y e t  ano the r  enormous c o n t r i b u t i o n  t o  t h e  wheat i n d u s t r i e s  of t h e  world. 
H i s  name was Niko la i  Ivanovich Vavi lov.  Of wealthy p a r e n t s ,  h i s  was an 
academic family .  H i s  b r o t h e r  S e r g e i  was a  p h y s i c i s t  and became Pres iden t  o f  
t h e  Academy of  Sc iences  o f  t h e  USSR. N i k o l a i  however chose a g r i c u l t u r e  and 
g r adua t ed  from t h e  A g r i c u l t u r a l  Academy a t  Pe t rosov ,  Moscow and went on t o  
c o n t i n u e  h i s  educa t ion  a t  Cambridge Un ive r s i t y .  He became a c l o s e  f r i end  of 
Wil l iam Bateson,  one of t h e  p i o n e e r  c l a s s i c a l  g e n e t i c i s t s  o f  t h e  day and l a t e r  
worked a t  t h e  John Innes  H o r t i c u l t u r a l  I n s t i t u t e .  A f t e r  h i s  r e t u r n  t o  Russia  
a t  t h e  s t a r t  o f  t h e  f i r s t  war, he  commenced h i s  c l a s s i c a l  w o r k  on t h e  o r i g i n  
o f  c u l t i v a t e d  p l a n t s .  Th i s  monumental s t u d y  was pub l i shed  i n  1926 'The 
Cen t r e s  o f  O r i g i n  o f  Cu l t i va t ed  P l a n t s n .  In h i s  famous book he syn thes i sed  a  
mass o f b o t a n i c a l  l i t e r a t u r e  pub l i shed  by t h e  e a r l y  b o t a n i s t s  and developed 
t h e  p r i n c i p a l  o f  ' c e n t r e s  o f  o r i g i n ' .  I n  t h e s e  c e n t r e s  he hypothesised must 
r e s i d e  t h e  g r e a t e s t  c o n c e n t r a t i o n  o f  g e n e t i c  d i v e r s i t y  of c u l t i v a t e d  p l a n t s  
(F igu re  1). He and h i s  c o l l a b o r a t o r s  were t o  back t h i s  t r e a t i s e  wi th  more 
t h a n  60 p l a n t  c o l l e c t i o n  trips. He c r o s s e d  t h e  n e a r  i n a c c e s s i b l e  Hindu Kush, 
w a s  t h e  f i r s t  European t o  s t u d y  t h e  mountain o u t s k i r t s  o f  Afghanis tan ( t h e  
K a f i r i s t a n )  and i n  1926 c r o s s e d  E t h i o p i a  i n  a  sma l l  caravan. In a l l  he bought 
50,000 v a r i e t i e s  o f  wi ld  p l a n t s  and  31,000 wheat specimens t o  t h e  USSR 
(Popovsky 1978) .  

The Russian r e v o l u t i o n  (1917) p rov ided  un l im i t ed  o p p o r t u n i t i e s  i n  a  time of  
d r ama t i c  change f o r  anybody wi th  t h e  energy  and i n t e l l e c t  o f  Vavilov. A t  t h e  
a g e  o f  24 he became P ro fe s so r  a t  t h e  U n i v e r s i t y  o f  Saratov.  He was placed i n  
c h a r g e  o f  t h e  Bureau of  Applied Botany a t  Leningrad i n  1920 and w i th in  a  few 
y e a r s  developed it i n t o  one o f  t h e  l a r g e s t  and most a c t i v e  a g r i c u l t u r a l  
r e s e a r c h  i n s t i t u t e s  i n  t h e  world.  S c i e n t i s t s  from e l sewhere  i n  Russia  and t h e  
w o r l d  j o i n e d  Vavi lov ' s  r a p i d l y  growing s t a f f  of c o l l a b o r a t o r s  and in. a few . 

y e a r s  t h e  A l l  Union I n s t i t u t e  o f  Appl ied Botany and New Crop ~ e v e l o ~ m e n ' t ,  a s  



, -, 
t h i s  bureau came t o  be c a l l e d ,  became t h e  c e n t r e  o f  a  Fede ra t i on  of 
A g r i c u l t u r a l  Research I n s t i t u t e s  l o c a t e d  a l l  over  t h e  USSR from t h e  po l a r  
c i r c l e  to  t h e  sub  t r o p i c s .  I n  1934 t h e  combined s t a f f  o f  t h e  a s s o c i a t i o n  of 
i n s t i t u t e s ,  w i t h  Vavi lov a s  t h e  head, numbered some 20,000 people .  Honours 
came from' a l l  d i r e c t i o n s ,  i n  t h e  l a t e  1920 ' s  he was e l e c t e d  a  member o f  t h e  
Academy of Sc i ences  and P r e s i d e n t  of t h e  A l l  Union Geographical  S o c i e t y  and 
D i r e c t o r  of t h e  G e n e t i c s  I n s t i t u t e  o f  t h e  Academy (Leppik 1969) .  

With t h e  b e n e f i t  of an educa t i on  i n  c l a s s i c a l  Mendelian g e n e t i c s  Vavilov 
app rec i a t ed  and t a u g h t  t h a t  new v a r i e t i e s  o f  economic p l a n t s  cou ld  be c r e a t e d  
by combining t o g e t h e r  v a l u a b l e  genes.  Such genes  a r e  s c a t t e r e d  i n  t h e  
e x i s t i n g  v a r i e t i e s  and i n  t h e i r  p r i m i t i v e  p r o g e n i t o r s  e s p e c i a l l y  a t  t h e  
c e n t r e s  of o r i g i n .  These c e n t r e s  c o n t a i n  o f  t h e  g r e a t e s t  d i v e r s i t y  i n  terms 
of numbers of v a r i e t i e s  and it was towards  t h e s e  t h a t  Vavilov moved to deve lop  
h i s  c o l l e c t i o n s  of c r o p  p l a n t s .  Vavi lov  had i n c r e d i b l e  working a b i l i t y  and a 
analogy must be made to F a r r e r  and p robab ly  to  almost  a l l  t h e  g r e a t  
s c i e n t i s t s .  The i r  ene rgy ,  t h e i r  d r i v e ,  and perhaps  ego  s u s t a i n e d  a n  enormous 
work ou tpu t .  Vavilov needed o n l y  between 4 and 6  hours  o f  s l e e p  p e r  day and 
l i k e d  t o  s t a r t  work a t  4  a.m. On f i e l d  t r i p s  t h e s e  h a b i t s  made coex i s t ence  a 
l i t t l e  d i f f i c u l t  f o r  some of  h i s  s c i e n t i f i c  co-opera tors .  Never the less  h i s  
c o l l a b o r a t o r s  c o n t r i b u t e d  g r e a t l y  t o  t h e  program and by 1940 t h e  Leningrad 
c o l l e c t i o n  numbered more than  250,000 a c c e s s i o n s  i nc lud ing  36,000 wheat 
e n t r i e s .  The c o l l e c t i o n  was s t o r e d  i n  one of  t h e  coun t ry  abodes of t h e  Tzars  
i n  t h e  Leningrad subu rb  o f  Fushkin. Miracu lous ly ,  and t o  t h e  g r e a t  p r i d e  o f  
t h e  keepers  o f  t h e  c o l l e c t i o n ,  n o t  one  g r a i n  was l o s t  dur ing  t h e  s i e g e  o f  
Leningrad (1941-441. I t  surv ived  t h e  war, vermin and t h e  s t a r v i n g  Russian 
popu l a t i on ,  d e s p i t e  t h e  p e n e t r a t i o n  o f  German t r o o p s  t o  w i t h i n  bu t  a  k i lomet re  
o f  t h e  seed s t o r e s .  

One of  Vav i l ov ' s  g r e a t e s t  t r iumphs was t h e  cong re s s  o f  Gene t ics ,  P l a n t s  and 
Animal Breeding he ld  i n  Leningrad i n  1929 under h i s  p res idency .  Some 1,400 
s c i e n t i s t s  a t t ended  and amongst t h e  348 p a p e r s  was paper  on t h e  physiology of 
c e r e a l s .  I t  had a s  a  j un io r  a u t h o r  T.D. Lysenko, a  f i g u r e  who was very soon 
t o  became f a m i l i a r  n o t  o n l y  t o  b i o l o g i s t s  b u t  to newspaper r e a d e r s  throughout 
t h e  USSR. He was h a i l e d  a s  t h e  d i s c o v e r e r  o f  v e r n a l i s a t i o n ,  a  p r o c e s s  whereby 
w i n t e r  wheats cou ld  be made t o  head i n  t h e  sp r i ng .  Although the .  phenomenon 
had been d i scovered  e a r l i e r  i n  t h e  Uni ted S t a t e s  Lysenko gave it a  name. A 
mas te r  of t he  a r t  o f  p u b l i c i t y .  It was c la imed  v e r n a l i z a t i o n  would he r a ld  a  
new e r a  i n  S o v i e t  a g r i c l t u r e  by a l l owing  t h e  c u l t i v a t i o n  of b e t t e r  c r o p s  i n  
t h e  summer. By employing h igh  y i e l d i n g  w i n t e r  v a r i e t i e s  one cou ld  e f f e c t i v e l y  
produce new v a r i e t i e s  i n  on ly  a y e a r  or t w o  by u n l m k i n g  t h e  y i e l d  p o t e n t i a l  
o f  t h e  win te r  whea ts  t h u s  g r e a t l y  s h o r t c u t t i n g  t h e . t r a d i t i o n a 1  c rossbreed ing  
t e chn iques  because,  s a i d  ~ ~ s e n k o ,  such changes  were h e r i t a b l e .  Lysenko's 
d e b u t  was welcomed by Vavilov who i n  f a c t  proposed f a c i l i t i e s  f o r  t e s t i n g  
Lysenko's i dea s .  Lysenko took cha rge  o f  t h e  P l a n t  Breeding I n s t i t u t e  a t  
Odessa and he and h i s  f o l l o w e r s  produced stream o f  papers ,  magazines, a r t i c l e s  
and speeches.  A man of  energy c l e a r l y  r i v a l l i n g  t h a t  o f  Vavilov h imse l f ,  
Lysenko was g r e a t l y  i n f l uenced  by t h e  work o f  t h e  Russ ian  p l a n t  b reeder ,  I.V. 
Michurin ,  (1863-1935). H i s  s u c c e s s f u l  e m p i r i c a l  work i n  h o r t i c u l t u r e  u s u a l l y  
invo lved  g r a f t i n g  techn iques .  He suppo r t ed  t h i s  wi th  t h e o r e t i c a l  views which 
were a n t i  Mendelian (Caspar i  and Marchak 1965 ) .  Michurin b e l i e v e d  ( a s  Darwin 
d i d )  t h a t  ' h e r e d i t y '  is i n  some f a s h i o n  d i f f u s e d  throughout  t h e  organism and 
can  be modif ied by many t y p e s  of env i ronmenta l  i n f l uences .  Michurin  noted 
buds from g r a f t s  o f  one f r u i t  s p e c i e s  o n t o  a n o t h e r  o f t e n  acqu i r ed  c h a r a c t e r s  
from both p a r e n t s ,  suppo r t i ng  t h u s  t h e  concep t  o f  d i f f u s i o n  o f  h e r i t a b l e  
m a t e r i a l .  These p o i n t s  o f  view were adopted  by Lysenko and p e r p e t r a t e d  a s  t h e  
Lysenko-Michurinist  d o c t r i n e  which was used to  e x p l a i n  m n y  o f  t h e  r e s u l t s  o f  
t r a d i t i o n a l  p l a n t  b r eed ing  as w e l l  a s  p r o v i d i n g  a t h e o r e t i c a l  b a s i s - f o r .  



Lysenko's work on v e r n a l i z a t i o n  and tempera ture  c o n t r o l l e d  p h a s i c  development 
o f  c e r e a l s .  BY 1935 wi th  t h e  a i d  o f  Marx is t  ph i l o sophe r  1.1. Pre sen t ,  Lysenko 
had t i e d  h i s  t h e o r i e s  of phas i c  development t o  Marx's t h e o r i e s  o f  development 
o f  s o c i e t y  and convinced t h e  s o c i a l i s t  government t o  embark o n  a  g i g a n t i c ,  and 
l a r g e l y  unsuccess fu l ,  a p p l i c a t i o n  of  v e r n a l i z a t i o n  t o  a g r i c u l t u r e .  Cohen 
(1.977). They contended t h a t  Vavilov,  i n  ba s ing  h i s  work on Mendelian g e n e t i c  

p r i n c i p l e s ,  has  caused inexcusab le  d e l a y s  i n  t h e  s u c c e s s f u l  outcome of  
b reed ing  programmes. A t  t h i s  t ime ,  around 1935, it was a p r e t t y  s e r i o u s  
m a t t e r  t o  be accused of  having slowed down t h e  development of a g r i c u l t u r a l  
p roduc t i on  i n  t h e  USSR (Dobzhansky 1949) .  

To cons ide r  t h e s e  cha rge s ,  a  new congress  on  g e n e t i c s  was convened i n  Moscow 
i n  1936 p r e s ided  by A . I .  Muralov, a Government nominee. The publ i shed  
t r a n s a c t i o n s  showed a very w e l l  o rgan i s ed  g r o u p  l e d  by Lysenko and Present .  
G e n e t i c i s t s ,  amongst them, t h e  famous American, H.J .  Mul ler  t r i e d  t o  stem t h e  
t i d e  a g a i n s t  g e n e t i c s .  Vavilov himself  made s e v e r a l  speeches  bu t  many Russ ian  
s c i e n t i s t s  began to 'sit on t h e  f ence '  i n  t h e  d i s p u t e  aware o f  t h e  dangers  t o  
t h e i r  p o s i t i o n s ,  a s  it was known t h a t  Lysenko by t h i s  t ime had g r e a t l y  
impressed t h e  Sov i e t  bureaucracy,  most n o t a b l y  Joseph S t a l i n ,  wi th  h i s  work a t  
t h e  W e s s a  I n s t i t u t e .  Indeed t h e  1936 Gene t i c s  Congress tu rned  on t h e  whole 
a g a i n s t  Vavilov j u s t  as t h e  1929 cong re s s  had been one o f  h i s  g r e a t e s t  
t,riumphs (Dobzhansky 1949) .  Of cou r se ,  no m a t t e r  what e l s e  may be s a i d  about  
t h e i r  i n t e n t i o n s ,  t h o s e  t h a t  assembled a t  t h e  1936 Gene t ics  Congress, 
i n c l u d i n g  most o f  Lysenko's f o l l o w e r s  undoubtedly s i n c e r e l y  d e s i r e d  t h e  
be t t e rmen t  r a t h e r  t h a n  t h e  d e t e r i o r a t i o n  of S o v i e t  a g r i c u l t u r e ,  a  most 
u n f o r t u n a t e  i r ony .  

Lysenko and h i s  f o l l o w e r s  con t inued  t h e i r  e f f o r t s  t o  g r a s p  t h e  l e ade r sh ip  o f  
t h e  Lenin A l l  Union A g r i c u l t u r a l  Academy from Vavilov. A f t e r  t h e  1936 meeting 
t h e r e  was an  open season  f o r  f a u l t  f i n d i n g  w i th  Vav i l ov ' s  r e s ea r ch  and 
o r g a n i s i n g  a b i l i t y .  Dozens o f  h i t h e r t o  unknown a u t h o r s  suddenly d i scovered  
t h a t  Vavi lov ' s  t h e o r i e s  o f  t h e  c e n t r e s  o f  o r i g i n  and o f  homologous s e r i e s  were 
t o t a l l y  unfounded. Worse t han  t h a t ,  t h o s e  t h e o r i e s  had l e d  Vavilov to  
" d i s s i p a t e  h i s  e f f o r t s  toward sending e x p e d i t i o n s  to  f o r e i g n  c o u n t r i e s "  
i n s t e a d  of  con f in ing  himself  to  t h e  s t u d i e s  o f  l o c a l  v a r i e t i e s  i n  t h e  USSR 
which would have achieved f a r  g r e a t e r  p r a c t i c a l  r e s u l t s .  Vavilov was accused 
of  caus ing  p l a n t  b r e e d e r s  to r e p l y  s o l e l y  on  t h e  method of s e x u a l  
h y b r i d i s a t i o n  p r a c t i c e d  by 'bourgo is  g e n e t i c i s t s '  i n s t e a d  of t h e  methods of 
v e g e t a t i v e  h y b r i d i s a t i o n  proposed by t h e  famed Russian f r u i t  b reeder  Michurin,  
whose r e s u l t s  were widely  adopted and i n t e r p r e t e d  by Lysenko a s  support ing h i s  
t h e o r i e s .  Vavi lov ' s  worst  s i n ,  which negated a l l  h i s  r e s e a r c h  and p r a c t i c a l  
a c t i v i t i e s  was h i s  i n t e r p r e t a t i o n  of  Darwinism i n  terms Mendelian gene t i c s .  
Amazingly, Lysenko set up Darwin a s  a n  i n c o n t r o v e r t a b l e  a u t h o r i t y  i n  t h e  
o p p o s i t i o n  t o  g e n e t i c s ,  i n  c la iming  Darwin's  . su rv iva l  of t h e  f i t t e s t g  
depended on t h e  whole p l a n t  adap t i ng  to  t h e  environment.  This  adap t ion  w a s  
h e r i t a b l e  and n o t  t o  recombination and s e l e c t i o n  amongst sma l l  g e n e t i c  changes  
or gene  muta t ions .  Lysenko i n  f a c t  t o t a l l y  den ied  t h e  e x i s t e n c e  of genes and 
gene  t heo ry  i n  one of t he  w ie rde s t  c h a p t e r s  i n  t h e  i n c r e d i b l e  story of  
Lysenko's r i s e  t o  power. The f a c t  t h a t  g e n e t i c s  is a founda t ion  of  modern 
Darwinism proved to be no o b s t a c l e  t o  t h e  Lysenko/Present  campaign. 

The f i n a l  days  o f  N . I .  Vavilov 

I n  1939 t h e  7 t h  I n t e r n a t i o n a l  Congress o f  Gene t i c s  was he ld  i n  Scot land.  
Vavilov,  a l though  i n v i t e d  t o  become P r e s i d e n t ,  d i d  n o t  a t t e n d  g i v i n g  bu t  s h o r t  
n o t i c e  and no exp lana t ion .  C l ea r l y .  a l l  was n o t  wel l .  The same y e a r  ano the r  
.(bnference o n G e n e t i c s  and Select ion ' '  was h e l d  i n  Moscow.where problems o f  . , 

t h e  1936 Conference were examined a g a i n  and Lysenko and h i s  f o l l o w e r s  g r e a t l y  
. 



, , 

expanded t h e i r  p r e v i o u s  c la ims  o f  t h e  t h e o r e t i c a l  and p r a c t i c a l  e f f i c i e n c y  o f  
t h e i r  system. Vavi lov was i n t e r r u p t e d  and heckled from t h e  f l o o r  s t a cked  wi th  
Lysenko's f o l l ower s .  Lysenko used h i s  p o s i t i o n  a s  S t a l i n ' s  f a v o u r i t e  to 
d e f e a t  Vavi lov and a f t e r  t h e  1939 g e n e t i c s  confe rence  a t  Moscow a c loud  of  
s i l e n c e  enveloped Vavilov. me r ea sons  f o r  it were c h i l l i n g .  

The t r u e  f a c t s  became known on ly  some 35 yea r s '  a f t e r  Vavi lov ' s  d e a t h  when a  
commission was formed t o  i n v e s t i g a t e  t h e  f a c t s  behind t h e  d i sappearance  of  
Vavi lov  from t h e  s c i e n t i f i c  scene.  The commission, w i th  t h e  suppo r t  o f  t h e  
S o v i e t  Academy o f  Sc i ences ,  comprised S o v i e t  s c i e n c e  w r i t e r  M a r k  Popovsky, 
Vav i l ov ' s  son  U r i  and Professor  N. Maisur ia ,  a p r o f e s s o r  o f  p l a n t  c u l t u r e .  

Vavi lov was a r r e s t e d  on August 6, 1940 on a B o t a n i c a l  e x p e d i t i o n  i n  t h e  
Western Ukraine. In  t h e  t e n  volume ' J u d i c i a l  p r o c e s s e s  o f  N . I .  Vavilov' (No. 
1500) p r e se rved  i n  t h e  K.G.B. a r c h i v e s  numerous s u p p o r t e r s  o f  Lysenko had made 
denounc i a t i ons  to  t h e  S e c r e t  P o l i c e  (OGPU-NKM) accus ing  Vavi lov of  S c i e n t i f i c  
s abo t age  and of ma l i c i ous  disagreement  wi th  Lysenko. The S e c r e t  p o l i c e  
p r e f e r r e d  no t  t o  p u b l i c i s e  Lysenko's role i n  h i s  downfa l l  bu t  t h e y  prepared  
c h a r g e s  about  t h e  p a r t i c i p a t i o n  o f  t h e  g r e a t  b i o l o g i s t  i n  f o r e i g n  i n t e l l i g e n c e  
s e r v i c e s  and abou t  h i s  work as a s a b o t e u r  o f  t h e  S o v i e t  economy. I n  t h e  
J u d i c i a l  pape r s  however, t h e r e  was no o u t s i d e  evidence connec t ing  Vavilov t o  
f o r e i g n  i n t e l l i g e n c e  s e r v i c e s  or sabo tage .  However h i s  c h i e f  i n t e r r o g a t o r ,  
Sen io r  L i e u t e n a n t  Alexe i  Khvat, w a s  a b l e  to  o b t a i n  a p p r o p r i a t e  con fe s s ions  i n  
t h e  c o u r s e  o f  some 400 i n t e r r o g a t i o n s  l a s t i n g  1700 hou r s  us ing  b e a t i n g s  and 
t o r t u r e .  

Vav i l ov ' s  t r i a l  took p l a c e  i n  J u l y  1941 j u s t  a f t e r  t h e  s t a r t  o f  t h e  
Soviet-German war. I t  l a s t e d  f i v e  minutes  wi thout  lawyer or w i tne s se s  and t h e  
c h a r g e  s h e e t  was a l r e a d y  prepared .  Although Vavilov den ied  a l l  t h e  
a c c u s a t i o n s  no one l i s t e n e d .  Under a r t i c l e s  58-la, 58-9, 58-11 of  Russian 
F e d e r a l  Republ ic  c r i m i n a l  code,  t h e  m i l i t a r y  board o f  t h e  supreme c o u r t  
sen tenced  Vavi lov t o  s u f f e r  t h e  h i g h e s t  form of  punishment, d e a t h  by f i r i n g  
squad and c o n f i s c a t i o n  of a l l  h i s  p r i v a t e  p r o p e r t i e s .  The sen tence  was f i n a l  
and no r i g h t  of appea l .  H e  was t a k e n  t o  Butyrsky g o a l  on J u l y  26, 1941  f o r  
t h e  sen tence .  A t  t h i s  p o i n t  t h e r e  was a c loudy  a r e a  and it was no t  known why 
he was no t  s h o t  t h a t  summer. Two o f  h i s  close c o l l e a g u e s  and f r i e n d s ,  t h e  
g e n e t i c i s t  Georgy Karpechenko and t h e  bean c u l t u r e  e x p e r t  Leonid Govorov were 
bo th  executed a t  t h a t  time. I t  was thought  t h a t  t h e y  may have been i n t end ing  
make u s e  of t h e  s c i e n t i s t  a t  one o f  t h e  S c i e n t i f i c  I n s t i t u t e s  as was done w i th  
t h e  famous a i r c r a f t  de s igne r  Andrei  Tupolev. Such a p l a n  d i d  n o t  even tua t e  
however and on  October 16,  he  ended up i n  S a r a t o v  p r i s o n  No .  1 near  t h e  Volga 
r i v e r .  The b e s t  in format ion  about  t h e s e  months was con t a ined  Vavi lov 's  own 
le t ters  addressed  t o  Lavent ia  B e r i a ,  t h e  r u t h l e s s  and a l l  powerful  head of t h e  
secret p o l i c e .  In a le t ter  da t ed  A p r i l  25, 1942 he wrote t h a t  he had been i n  
a  condemned ce l l  f o r  s i x  months e a c h  n i g h t  expec t i ng  to be s h o t ,  wi th  no 
e x e r c i s e ,  books or papers .  The ce l l  w a s  s imply a narrow s l i t  wi thout  any 
window o r  v e n t i l a t i o n .  The food was t e r r i b l e .  He asked B e r i a  f o r  t h e  
o p p o r t u n i t y  to  h e l p  t h e  warr ing c o u n t r y  e i t h e r  as a s e l e c t i o n i s t ,  t e a c h e r  or 
agronomist .  A t  t h e  beginning o f  J u l y  1942 a m e r c i f u l  r e p l y  came back t h a t  t h e  
f i r i n g  squad was t o  be rep laced  by 20 y e a r s  i n  a p r i s o n  camp. I f  he  had i n  
f a c t  been t r a n s f e r r e d  t h a t  summer t o  a n  a g r i c u l t u r a l  camp where food was 
a v a i l a b l e  he may we l l  have su rv ived ,  b u t  th rough  f o r g e t f u l n e s s  or a  c r u e l  
t w i s t  o f  f a t e  he was no t  t r a n s f e r r e d .  

One o t h e r  a t t e m p t  was made on  Vav i l ov ' s  beha l f  du r ing  t h o s e  f a t e f u l  months. 
Members o f  t h e  B r i t i s h  Royal S o c i e t y  such  a s  Wi l l i amBa te son  and C y r i l  
D a r l i n g t o n  were g r e a t  admire rs  of Vavi lov t h e y  e l e c t e d  him a Fellow o f  t h e  
~ o i a l  S o c i e t y  and through - t he  embassy s e n t  t h e -  a p p r o p r i a t e  documents i r i t d  



. , 
.> 

~ " s s i a  f o r  s i g n a t u r e  and r e t r i e v a l .  This was t h e  f i r s t  a t t emp t  by t h e  
s c i e n t i f i c  community t o  f i n d  o u t  abou t  h i s  f a t e  and i f  p o s s i b l e  t o  h e l p  him. 
The documents were rece ived  by a n  o f f i c e r  o f  t h e  S e c r e t  p o l i c e  Andrei Chernov 
and t h e  P r e s i d e n t  o f  t h e  Sov i e ty  Academy of  Sc i ences  Vladimir Xanorov. The 
P r e s i d e n t  was ve ry  embarrassed by t h e  s i t u a t i o n  because no one  knew where 

V a v i l o v  was. N o t  o n l y  were t h e r e  m i l l i o n s  a l r e a d y  i n  t h e  camps of t h e  'Gulag 
Archipelago '  b u t  t h e r e  were a l s o  t h e  t u r m o i l  o f  war, t h e  German a t t a c k  on 
Moscow and t h e  d r a f t i n g  of  many of t h e  p o l i c e  and s e c u r i t y  f o r c e s  i n t o  t h e  
f r o n t  l i n e  of defence  a g a i n s t  t h e  Germans. To t h i s  confus ion  was added t h e  
hundreds  of thousands  of t h e  s o  c a l l e d  army ' d e s e r t e r s '  thrown i n t o  t h e  camps 
w i thou t  p r o p e r  documentation.  'Ibe Russ i ans  a t t empted  a t r i c k  b y g e t t i n g  h i s  
b r o t h e r  S e r g e i ,  a l s o  an  Acadamecian, t o  s i g n  t h e  forms bu t  t h e  B r i t i s h  Embassy 
uncovered t h e  sub t e r fuge  and r e tu r ned  them. B e r i a  r e ac t ed  to t h i s  news i n  t h e  
Autumn of 1942 by o rgan i s i ng  a  s e a r c h  f o r  t h e  imprisoned Vavilov under a 

' '  g e n e r a l  V ic to r  I l l i n .  They planned d e c e p t i o n  f i r s t  i s s u i n g  a  s ta tement  t h a t  
he was n o t  under a r r e s t  a t  a l l .  Of c o u r s e  it was no s imple  mat ter  t o  f i n d  him 
i n  t h e  wartime confus ion  and u n f o r t u n a t e l y  t h e y  d i d  n o t  r e c e i v e  an answer t o  
t h e i r  e n q u i r i e s  u n t i l  Spr ing  1943 when Vavi lov  was a l r e a d y  dead. 

H e  d i e d  a t  7  a.m. January 26, 1943. He was j u s t  55 y e a r s o l d  and t h e  p r i s o n  
pape r s  i n d i c a t e d  dystrophy and oedema and t h e  p a t h o l o g i s t s  ana tomica l  
examinat ion o f  t h e  body, revea led  nourishment  was sha rp ly  reduced and t h e  
subcutaneous cells were miss ing ... t h e  man who had g iven  h i s  country  m i l l i o n s  
o f  t onnes  o f  wheat had d i e d  of s t a r v a t i o n  (Popovsky 1978) .  

Trofim Denisovich Lysenko - H i s  e r a  e n d s  

By 1948 a l l  Lysenko 's  most fo rmidab le  r i v a l s  were e i t h e r  dead, i n  t h e  Gulag 
Archipelago,  or simply d i smissed  from t h e i r  p o s t s .  Major p o s i t i o n s  i n  a l l  t h e  
l e ad ing  s c i e n t i f i c  or breeding i n s t i t u t e s  were s t a f f e d  wi th  Lysenko's 
s u p p o r t e r s , . a n d  a t  a  s p e c i a l  c o n g r e s s  i n  1948  t h e  i d e a l s  o f  
Lysenko-Michurinist  b io logy  were r a t i f i e d  unanimously by t h e  congress .  Tex t  
books c o n t a i n i n g  e a r l i e r  Mendelian g e n e t i c s  were withdrawn and r e w r i t t e n  i n  
terms of  Lysenko's t h e o r i e s  of i n h e r i t a n c e  o f  env i ronmenta l ly  acquired 
c h a r a c t e r s .  This  ' b l a ck '  pe r i od  i n  S o v i e t  g e n e t i c s  l a s t e d  i n  e f f e c t  some 20  
y e a r s .  However, w i t h  t h e  d e a t h  o f  S t a l i n  i n  1953 criticisms o f  Lysenkois t  
t h e o r i e s  began t o  su r f ace  i n  t h e  s c i e n t i f i c  l i t e r a t u r e .  Although Lysenko 
i n i t i a l l y  r e t a i n e d  a  s u b s t a n t i a l  power b a s e  he  l o s t  h i s  p o s i t i o n  a s  P r e s i d e n t  
of t h e  A g r i c u l t u r a l  Academy w h i l s t  r e t a i n i n g  t h e  D i r e c t o r s h i p  o f  t h e  Gene t ics  
I n s t i t u t e  on which he had rep laced  Vavilov.  However wi th  t h e  f a l l  o f  
Xhrushochev s o  ended t h e  Lysenko e r a .  I n  1965  t h e  D i r ec to r  o f  t h e  Academy of  
Sc i ence  announced t h e  removal o f  Lysenko a s  D i r e c t o r  o f  t h e  Gene t ics  I n s t i t u t e  
and added, " H i s  t h e o r i e s  were t o  be  submi t t ed  f o r  f r e e  d i s c u s s i o n  and normal 
v e r i f i c a t i o n g .  Thus a  sad  and i n s t r u c t i v e  s t o r y  came t o  a n  end r equ i r i ng  y e t  
a g a i n  t h e  r e w r i t i n g  of t h e  t e x t  books. Thus, though t h e  impetus i n  t h e  s t a r t  
o f  t h e  Lysenko e r a  had been f o r  a  r e v o l u t i o n  i n  a g r i c u l t u r a l  p roduc t ion  when 
to  t h i s  p o t e n t  brew was added an  e x t r a o r d i n a r i l y  ambi t ious  and r u t h l e s s  
s c i e n t i f i c  adven tu r e r  l i k e  Lyssenko, t h e  r e s u l t s  were t o  set S o v i e t  
a g r i c u l t u r e  back decades  (Caspar i  and Marshak 1965) 

Lysenko 's  f a l l  o ccu r r ed  i n  a non S t a l i n  era and u n l i k e  most of h i s  less 
f o r t u n a t e  opponents  he  was allowed t o  c o n t i n u e  working a s  a  p r o v i n c i a l  
agronomist  a t  a  reasonably  obscure  c o l l e c t i v e  farm near  G o r k i .  He r e t a i n e d  
h i s  p o s i t i o n  t h e r e  u n t i l  h i s  d e a t h  i n  November 1976 (White 1976) .  P a r t  o f  h i s  
work was t o  s u p e r v i s e  t h e  p roduc t i on  o f  s eed  p o t a t o e s  u s ing  t h e  p r i n c i p l e s  and 
t e c h n i q u e s  which he  had 30 y e a r s  e a r l i e r  u sed  a s  one o f  t h e  c o r n e r s t o n e s  of 

. h i s  t h e o r i e s  o f  t h e  i n h e r i t a n c e  o f  a  a c q u i r e d  cha rac t e r s . .  



S o v i e t  b i o l o g i s t s ,  i n  P a r t i c u l a r  Vav i l ov ' s  former c o l l e a g u e s  r a p i d l y  rega ined  
t h e i r  p o s i t i o n s  and c o n t r o l  of t h e  A l l  Union I n s t i t u t e  o f  P l a n t  Indus t ry .  In  
1965 it was renamed t h e  N . I .  Vavi lov I n s t i t u t e  o f  P l n t  I ndus t ry .  Vavi lov 's  
t h e o r i e s  and t e ach ings  were rev ived  and t h e  I n s t i t u t e  and its f abu lous  
c o l l e c t i o n  r e s t o r e d  t o  its former s t a t u s .  

I h e  A u s t r a l i a n  Role i n  P l a n t  Gene t ic  Resources  

I h e  w e l l  co-ord ina ted ,  documented and f r e e l y  a c c e s s i b l e  c o l l e c t i o n  of  t h e  
Vavilov I n s t i t u t e ,  supe rb ly  s t a f f e d  and funded, c o n t r a s t s  sha rp ly  wi th  t h e  
haphazard sys tem used i n  A u s t r a l i a  whereby t h e  b r eede r s  themselves  u s u a l l y  
ma in t a in  t h e i r  own germplasm. Although t h e  A u s t r a l i a n  wheat c o l l e c t i o n  and 
a s s o c i a t e d  a c t i v i t i e s  a r e  reasonably  w e l l  co-ord ina ted ,  i n  most c r o p s  t h i s  is 
no t  so. This  r e s u l t s  i n  d u p l i c a t i o n ,  wasted e f f o r t ,  and o f t e n ,  a n  
i r r e t r i e v a b l e  l o s s  o f  germplasm, problems which t h e  Vavilov I n s t i t u t e  had l ong  
overcome (Marsha l l ,  F r anc i s  and McIntosh 1977 ) .  A u s t r a l i a ' s  l a c k  of  
communication and co-ord ina t ion  between t h e  va r i ous  import ing agenc ies  h a s  
been a s e r i o l i s  d e f i c i e n c y  i n  A u s t r a l i a n  P l a n t  I n t r o d u c t i o n  System. 
A g r i c u l t u r e  ha s  been a t r a d i t i o n a l  S t a t e  f u n c t i o n  wi th  CSIRO an  independant 
group.  Th i s  ha s  l e d  not  o n l y  t o  d u p l i c a t i o n  i n  c o l l e c t i o n s  bu t  a l s o  
i n t e r n a t i o n a l  co-opera tors  g e t t i n g  s e v e r a l  r e q u e s t s  f o r  t h e  same m a t e r i a l  from 
d i f f e r e n t  S t a t e s .  

There have been i n i t i a t i v e s  by F.A.O. and i ts  agency IBPGR ( I n t e r n a t i o n a l  
Board of  P l a n t  Gene t ic  Resources) t o  sponsor  a g l o b a l  network of  g e n e t i c  
r e sou rce s .  Th i s  worthy i d e a l  is one n o t  w i thou t  problems a s  d i s cus sed  l a t e r .  
I n  A u s t r a l i a ,  Marshal1  (19761, though warmly suppo r t i ve  o f  such a n  i n i t i a t i v e ,  
made it c l e a r  t h a t  * F i r s t ,  we need to deve lop  our  own n a t i o n a l  network o f  
g e n e t i c  r e s o u r c e  c e n t r e s  which w i l l  c o n s e r v e  germplasm of our  most important  
c r o p  and p a s t u r e  s p e c i e s  and second, we need t o  t i e  t h i s  network a s  c l o s e l y  as 
p o s s i b l e  w i t h  t h e  proposed F.A.O. i n t e r n a t i . o n a 1  network i n  o r d e r  t o  ensu re  
access t o  germplasm which we d o  n o t  conse rve  ou t s e lve s . "  

Dr D. M a r s h a l l ' s  words were t r a n s l a t e d  i n t o  a c t i o n  i n  h i s  p r e p a r a t i o n  of  a 
p roposa l  f o r  t h e  fo rmat ion  o f  an e x p e r t  p a n e l  on  g e n e t i c  r e sou rce s  t o  d i s c u s s  
t h e  network theme. This  p l an  was p r e s e n t e d  and adopted a t  t h e  meeting of  
P l an t  P roduc t i on  Committee i n  1977. 

D e s p i t e  t h e  promising s t a r t  and t h e  agreement  i n  p r i n c i p l e  amongst t h e  S t a t e s ,  
t h e  A u s t r a l i a n  e f f o r t  has  been f a r  f rom a n  e x e r c i s e  i n  d e c i s i v e  deci.sion 
making. The netwqrk p l a n  ha s  t aken  some seven  y e a r s  to commence and w i l l  t a k e  
a t  l e a s t  a f u r t h e r  5 y e a r s  t o  complete .  

Two working groups  were e s t a b l i s h e d  t o  deve lop  a s u i t a b l e  p roposa l  f o r  t h e  
Commonwealth. The f i r s t ,  c h a i r e d  by M r  R.B. Taylor  and formed a t  t he  r e q u e s t  
of t h e  S tand ing  Committee on A g r i c u l t u r e  (January 1977) recommended t h a t  a 
network o f  germplasm c e n t r e s  be  e s t a b l i s h e d  i n  A u s t r a l i a .  Af t e r  a ccep t i ng  
t h i s  recommendation i n  p r i n c i p l e ,  S t and ing  Committee (January 1979) t h e n  
approved t h e  fo rmat ion  of  a second g roup  c h a i r e d  by D r  R.D. Brock t o  f u r t h e r  
deve lop  t h e  p lan .  The p roposa l  of t h i s  group,  t o  e s t a b l i s h  e i g h t  p l a n t  
g e n e t i c  r e s o u r c e  c e n t r e s  over  a f i ve -yea r  pe r i od  (Table  1) was accepted by 
A u s t r a l i a n  A g r i c u l t u r a l  Counci l  ( i n  August 1980).  

In  J u l y  1982  (3Juncil  agreed t h a t  t h e  Commonwealth be approached t o  p rov ide  
$1.2 m i l l i o n  ove r  5 y e a r s  f o r  t h e  c a p i t a l  works t o  deve lop  t h e  c e n t r e s .  A t  
i ts 116th  meeting (Sydney, February 1983) Council  cons idered  a submission f rom 
Stand ing  Committee proposing a s t a r t  w i t h  t h r e e  o f  t h e  c e n t r e s  i n  1983/84. 
Sub j ec t  to Commonwealth funds  being a v a i l a b l e ,  Council  approved t h e  



expend i t u r e  o f  a  t o t a l  o f  $310,500 f o r  t h e  c e n t r e s  i n  New South Wales, Western 
A u s t r a l i a  and South A u s t r a l i a .  They a l s o  approved t h e  e s t ab l i shmen t  o f  a 
Management Committee f o r  t h e  g e n e t i c  r e s o u r c e s  network to  be known as t h e  
P l a n t  Gene t ic  Resources  Committee. Th i s  commit tee  under t h e  cha i rmansh ip  o f  
M r  N.J. Halse,  undertook t h e  f u r t h e r  development o f  funding p l ans .  Desp i t e  
t h e  recommendation by A u s t r a l i a n  A g r i c u l t u r a l  Counc i l  t h a t  t h i s  impor t an t  
p r o j e c t  should  commence i n  1983/84, no f u n d s  were a l l o c a t e d  f o r  it is  i n  t h e  
Commonwealth Government's budget  t h a t  year .  

P l a n t  Product ion Committee a t  i ts  meeting (October 1983) expressed  s e r i o u s  
concern  about  t h i s  s i t u a t i o n  and proposed t h a t  an  updated r e q u e s t  f o r  funds  
f o r  t h e  f i r s t  yea r  o f  t h i s  p r o j e c t  should  be re-submit ted immediately.  Th i s  
was done and t h e  f i r s t  g r a n t  of $357,000 f i n a l l y  approved by c a b i n e t  f o r  t h e  
1984/85 f i n a n c i a l  year  t o  c o n s o l i d a t e  e x i s t i n g  c o l l e c t i o n  o f  c e r e a l s  a t  
Tamworth, N.S.W., Medicago s p e c i e s  (Ade la ide  S.A.) and T r i fo l i um s p e c i e s  
(Pe r t h ,  W.A.) under t h e  c o n t r o l  o f  t h e  r e s p e c t i v e  Departments o f  A g r i c u l t u r e .  

Thus a  major advance i n  t he  s aga  of p l a n t  g e n e t i c  r e sou rce  c o n s e r v a t i o n  was 
f i n a l l y  achieved.  

When t h e y  a r e  completed t o t a l  a c c e s s i o n s  s h o u l d  t o t a l  approximately  150,000. 
Even by t h e  s t a n d a r d s  o f  Vavilov I n s t i t u t e  t h e  network w i l l  be one  o f  t h e  b e s t  
i n  t h e  world and w i l l  s e r v e  c u r r e n t  and f u t u r e  p l a n t  s c i e n t i s t s  f o r  
g e n e r a t i o n s  a s  a  i n v a l u a b l e  r e sou rce  f o r  f u t u r e  improvement o f  bo th  c r o p  and 
herbage  spec i e s .  

Gene t i c  r e sou rce s  must be  s e e n  n o t  a s  s t a t i c  c o l l e c t i o n s  bu t  a s  dynamic 
sys tems  backed by an  a c t i v e  s c r een ing  and a t  l e a s t  a  p r e l im ina ry  agronomic 
e v a l u a t i o n  of  de f i ned  p r i o r i t y  s p e c i e s .  Although t h e  ' s q u i r r e l '  syndrome of  
c o l l e c t i o n  and s t o r i n g  any th ing  f o r  a r a i n y  day  is unders tandab le ,  
u n f o r t u n a t e l y  such b l anke t  c o l l e c t i o n s ,  which one  never  ha s  t ime  t o  c a t a l o g u e  
through l a c k  o f  r e sou rce s  and t ime,  c a n  i n  f a c t  be d e l e t e r i o u s  t o  t h e  t o t a l  
e f f o r t .  C o l l e c t i o n s  a r e  b e s t  i n  t h e  hands o f  exper ienced  agronomis t s  who can  
make judgements on t h e  s p e c i e s  p o t e n t i a l .  Such a  l i s t i n g  of p r i o r i t y  s p e c i e s  
h a s  i n  f a c t  been d e f i n e d  f o r  t h e  for thcoming A u s t r a l i a n  t empera te  p a s t u r e  
c o l l e c t i o n s .  Tab le  2. 



T a b l e  1. A u s t r a l i a n  network o f  p l a n t  g e n e t i c  r e s o u r c e  c e n t r e s  

C o l l e c t i o n  Place/org a n i s a t i o n  

1. Winter  c e r e a l s  (wheat,  b a r l e y ,  o a t s )  Department o f  A g r i c u l t u r e ,  
N.S.W. 

2. T r o p i c a l  f o r a g e  p l a n t s  CSIRO, pleensland 

3. Temperate f o r a g e  legumes Department o f  A g r i c u l t u r e ,  
Medicago and a s s o c i a t e d  s p e c i e s  Sou th  A u s t r a l i a  

4. Temperate f o r a g e  legumes 
T r i f o l i u m  Orn i thopus  and 
a s s o c i a t e d  s p e c i e s  

5. T r o p i c a l  c r o p s  

6. Temperate f i e l d  c r o p s  
(excep t  c e r e a l s )  

7. Sugar (Saccharum s p . )  

Department o f .  A g r i c u l t u r e ,  
Western  A u s t r a l i a  

Dept o f  Primary I n d u s t r i e s  
m e e n s l a n d  

Department o f  A g r i c u l t u r e ,  
V i c t o r i a  

CSVBureau o f  Sugar  
Exper imental  S t a t i o n s  

8. Indigenous w i l d  r e l a t i v e s  of c r o p  p l a n t s  CSIRO,. Canberra 

Tab le  2. N a t i o n a l  g e n e t i c  r e s o u r c e  banks  - p r i o r i t i e s  f o r  t empera te  p a s t u r e  
s p e c i e s  ( a f t e r  Crawford 1984) 

T r i f o l i u m  Medicago Other s p e c i e s  and g e n e r a  

T. isthmocarpum - 
T. n i g r e s c e n s  - 
T. p a l l i d u m  - 
T. p r a t e n s e  - 
T. purpureum - 

M. polymorpha 
M. r i g i d u l a  - 
M. rugosa  - 
M. s a t i v a  - 
M. s c u t e l l a t a  - 
M. t o r n a t a  - 
M. t r u n c a t u l a  - 
M. t u r b i n a t a  - 

A s t r a g u l u s  

c i g o n e l l a  

T. squarrosum - 
T. ves iculosum - 



G e n e t i c  Resources  Under Threa t  

D e s p i t e  t h e  A u s t r a l i a n  i n i t i a t i v e  and t h e  e f f o r t s  o f  F.A.O., t h r e a t s  to  p l a n t  
g e n e t i c  r e s o u r c e s  a r e  i n c r e a s i n g .  Whi l s t  t h e  losses due  to  overgraz ing ,  
i n t e n s i f i c a t i o n  of c u l t i v a t i o n ,  d e s e r t i f i c a t i o n  and o f  n e g l e c t  and inadequa te  
s t o r a g e  a r e  obv ious ,  e f f e c t s  of improved v a r i e t i e s ,  o f  p l a n t  v a r i e t y  r i g h t s  
and o f  i n c r e a s i n g  compe t i t i on  f o r  l i m i t e d  f u n d s  a r e  less so and de se rve  
d i s c u s s i o n .  

The i n d u s t r i a l  n a t i o n s  have been f r e e l y  t a k i n g  gene s t o c k s  from Th i rd  World 
c o u n t r i e s  and then s e l l i n g  back new s t r a i n s  developed from them, o f t e n  a t  h igh  
prices and r e q u i r i n g  h igh  i n p u t s  o f  f e r t i l i s e r s  and s p r a y s  to e x p l o i t  t h e i r  
h igh  yie- lding p o t e n t i a l .  These new commercial  s t r a i n s  tend to  r a p i d l y  r e p l a c e  
t h e  ind igenous  and g e n e t i c a l l y  d i v e r s e  v a r i e t i e s  grown ove r  c e n t u r i e s  i n  many 
t h i r d  world c o u n t r i e s ,  so reducing and sometimes wiping o u t  t he - impor t an t  
g e n e t i c  base  upon which f u t u r e  breeding depends.  The growing invovment o f  
m u l t i n a t i o n a l  seed companies, p r o t e c t e d  by p l a n t  v a r i e t y  r i g h t s ,  i n  t h e  
b r eed ing  and promotion o f  new c u l t i v a r s  h a s  has tened  t h e  p rocess .  

A c l a s s i c  example is t o  be found i n  Turkey where one  h igh  y i e l d i n g  v a r i e t y  o f  
suga r  b e e t  was in t roduced  a s  seed by t h e  Germany company KWS. T h i s  v a r i e t y  
r e p l a c e d  a l l  indigenous r a c e s  i n  commercial a g r i c u l t u r e .  In  o r d e r  t o  con t i nue  
t h e i r  b reed ing  programmes KWS are now having to comb sma l l  ga rdens  i n  Turkey 
i n  sea 'rch of wi ld  sugar  bee t  s t r a i n s  t h a t  migh t  h o p e f u l l y  have su rv ived  t h e i r  

, own ons l augh t  (Blake 1983) .  

Many t h i r d  world c o u n t r i e s  f e e l  they  have no  say  i n  t h e  use  o f  t h e i r  own 
g e n e t i c  r e sou rce s ,  and they  even f e a r  t h a t  what t h e y  have l o s t  may be  withheld 
from them and a r e  beginning to  d i s cou rage  f u r t h e r  f o r e i g n  e x p l o r a t i o n .  
Because o f  P l an t  Pa t en t s ,  Afghanis tan and Libya have a l r eady  been den i ed  wheat 
g e n e s  t h a t  o r i g i n a t e d  from t h e s e  c o u n t r i e s  b u t  which a r e  now e x t i n c t  t he r e .  
(Blake 1983 Loc. L i t . ) .  P lan t  p a t e n t s  t h e n  a r e  n o t  o n l y  a  danger to  p l a n t .  
g e n e t i c  r e sou rce s  b u t  a  mechanism f o r  t h e  r i c h  c o u n t r i e s  t o  g e t  r i c h e r  and t h e  
poor t o  be exp lo i t ed .  

The s a g a  does  n o t  end w i th  i n d i v i d u a l  c o u n t r i e s  however, and t h e  whole 
i n t e r n a t i o n a l  framework of f u t u r e  p lann ing  is t h r e a t e n e d  by s e l f  i n t e r e s t .  
The a d m i n i s t r a t i o n  o f  t h e  wor ld ' s  germ plasm is t h e  r e s p o n s i b i l i t y  o f  t h e  
I n t e r n a t i o n a l  Board f o r  P l an t  Gene t ic  Resources  ( I B F G R ) .  The weakness is t h a t  
t h i s  board is r e s p o n s i b l e  t o  no-one. Although a f f i l i a t e d  to  FAO, it is funded 
by t h e  developed n a t i o n s  and is l a r g e l y  c o n t r o l l e d  by them. Third World 
c o u n t r i e s  c a l l e d  a  FAO/IBPGR meeting i n  November 1983  t o  t r y  and c a r r y  t h r e e  
r e s o l u t i o n s :  (1) To b r i ng  i n t e r n a t i o n a l  c o n t r o l  o v e r  t h e  wor ld ' s  p l a n t  
germplasm r e sou rce s .  ( 2 )  To ensure  t h e  f r e e  i n t e r change  of  germ plasm. (3)  
To i n s t i g a t e  new means and r e sou r ce s  f o r  p l a n t  c o l l e c t i o n  and conse rva t i on .  

However t h e  d i s a s t e r  is t h a t  it seems t h a t  none o f  t h e s e  o b j e c t i v e s  succeeded 
beyond a n  'agreement t o  n e g o t i a t e '  s t a g e  because  o f  s t a l l i n g  by t h e  major 
i n d u s t r i a l  n a t i o n s  wi thout  whose co-opera t ion  a n  agreement is t o t a l l y  
meaningless .  Count r ies  a b s t a i n i n g  from v o t i n g  t o  ach i eve  t h e  s t a t e d  
o b j e c t i v e s  i n  e s t a b l i s h i n g  a  world h e r i t a g e  i nc luded  a l l  t h e s e  i n  which p l a n t  
v a r i e t y  r i g h t s  a r e  championed. New Zealand, t h e  U.K., U.S.A., West Germany, 
Canada, France,  Japan and Swi tze r land .  I t  must be concluded t h a t  p o l i t i c a l  
and commercial  c o n s i d e r a t i o n s  a r e  a g a i n s t  t h e  i n t e r n a t i o n a l  h e r i t a g e  concept  
p rov id ing  f u r t h e r  ev idence  t h a t  commercialism and i t s  s i b l i n g  i n  P.V.R. are 
r e s t r i c t i v e  to  t h e  in te rchange  o f  g e n e t i c  m a t e r i a l s .  C l e a r l y  i f  s e e d  
companies .hold p o t e n t i a l l y  va luab le  g e n e t i c  m a t e r i a 1 , t h e y  do  no t  wish  t o  p a s s  
it o n  to o t h e r  c o u n t r i e s  or o r g a n i s a t i o n s  u n t i l  it is developed t o  t h e  s t a g e  
where p l a n t  p a t e n t  p r o v i s i o n s  can be a p p l i e d .  



A l l  c o u n t r i e s  ag r ee  t h a t  va luab l e  g e n e t i c  s o u r c e s  are be ing  lost,  by 
i n t e n s i f i c a t i o n  i n  t h e  Vavilov c e n t r e s ,  by commercial p r e s s u r e ,  by inadequa te  
c o n s e r v a t i o n  and by shee r  neg l ec t .  The f u t u r e  however l o o k s  b l e ake r  i f  
any th ing  as a r e s u l t  o f  t h i s  r e c e n t  d e b a t e  and p rov ide s  a s t r i k i n g  
demons t r a t i on  t h a t  u n l e s s  commercial i n t e r e s t s  a r e  s e p a r a t e d  from what i s  a 
m a t t e r  o f  world h e r i t a g e ,  w e  can  on ly  e x p e c t  a con t inued  d e t e r i o r a t i o n  o f  
w o r l d ' s  v i t a l  p l a n t  g e n e t i c  r e sou rce s  
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The newly emergent s c i e n c e  o f  p l a n t  g e n e t i c  eng ineer ing  p r o v i d e s  a p o t e n t i a l l y  
v a l u a b l e  tool f o r  use  by m u l t i n a t i o n a l  s eed  companies t o  produce new v a r i e t i e s  
more r a p i d l y .  Maximum p r o f i t s  a r e  ga ined  from r a p i d  t u rnove r  o f  v a r i e t i e s .  
For  t h e  purpose o f  PVR p a t e n t s ,  a new v a r i e t y  is r equ i r ed  o n l y  t o  b e  
d i s t i n c t .  A minimum of  g e n e t i c  change i n  a n  adapted v a r i e t y ,  bu t  s l i g h t l y  
a l t e r i n g  its c h a r a c t e r ,  should r e q u i r e  bu t  a minimum o f  expensive t e s t i n g  and 
r e s e l e c t i o n .  That is why t h e  g e n e t i c  eng inee r i ng  t e chn iques  a r e  so a t t r a c t i v e  
t o  t h e  purveyors  o f  p l a n t  v a r i e t y  r i g h t s  and it is l i t t l e  wonder t h a t  t h e y  
w i l l  pay  huge sums f o r  t h e  r i g h t s  t o  such t e chn iques  as CSIRO's much 
p u b l i c i s e d  'jumping gene ' .  Any t e chn ique  c a p a b l e  o f  t r a n s f e r r i n g  v a l u a b l e  
g e n e t i c  m a t e r i a l  from one source  b u t  making no unwanted changes  i n  t h e  
r e c i p i e n t ,  would be a  formidable  method o f g e n e t i c  i n t e r change .  

B e s i d e s  t h e  q u e s t i o n  of  who u l t i m a t e l y  might  r e ap  t h e  most b e n e f i t  o f  g e n e t i c  
e n g i n e e r i n g  r e sea r ch ,  t h e  p r o s p e c t s  o f  g e n e t i c  eng inee r i ng  of  c r o p  and p a s t u r e  
p l a n t s  have been dramat ized t o  such  a n  e x t e n t  t h a t  comments l i k e  "gene t i c  
r e s o u r c e  conse rva t i on  is o b s o l e t e " ,  "who needs  g e n e t i c  v a r i a t i o n  w e  can c r e a t e  
our 'own" a r e  echoing around t he  seminar  and meeting rooms. Such t h ink ing  and 
promises o f  " p l a n t  breeding i n  t h e  f a s t  l a n e "  (Anon. 1985) d i r e c t  va luab l e  
f u n d s  and r e sou rce s  i n t o  an  e x c i t i n g  perhaps ,  bu t  h i g h l y  s p e c u l a t i v e  f i e l d s  
f u l l  o f  'Lysenko-like '  promises.  Proven b u t  more c o n s e r v a t i v e  p l a n t  breeding 
and g e n e t i c  r e sou rce  conse rva t i on  can  s u f f e r  i n  compe t i t i on  u n l e s s  r a t i o n a l i t y  
r e t u r n s .  
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I t  is c l e a r  t h a t  g e n e t i c  eng inee r i ng  l e n d s  i t s e l f  to making sma l l  g e n e t i c  
changes  i n  a  w e l l  adapted genotype and may w e l l  produce a c h a r a c t e r  t h a t  i s  
rare or i n d e t e c t a b l e  i n  its n a t u r a l  environment.  What g e n e t i c  eng inee r i ng  
c a n n o t  d o  is b r ing  about  new mul t igene  recombinat ions  of c h a r a c t e r s  t o  b u i l d  a  
comp le t e ly  new range of adapt ion.  C l a s s i c a l  p l a n t  b reed ing  can ,  and o f t e n  
does ,  recombine groups  of c h a r a c t e r s  i n t o  b e t t e r  adapted genotypes .  Th is  is 
n o t  a r o l e  o f  g e n e t i c  eng ineer ing  t e c h n i q u e s  f o r  h ighe r  p l a n t s ,  a p o i n t  t h a t  
seems t o  be f o r g o t t e n  i f  n o t  by t h e  g e n e t i c  eng inee r s  t h e n  a t  l e a s t  by t h o s e  
who i n t e r p r e t  and p u b l i c i s e  their p rog re s s .  

A s  a n  example o f  recombination o f  c h a r a c t e r s ,  embodying t h e  u s e  of c l a s s i c a l  
t e c h n i q u e s  o f  p l a n t  c o l l e c t i o n  and c r o s s b r e e d i n g ,  a new range  of  a l o w  
o e s t r o g e n  sub t e r r anean  c l o v e r s  have been produced. Some o f  t h e s e  have 
r e s i s t a n c e  t o  water logging and t o l e r a n c e  of  d i s ea se .  These a r e  t h e  r e s u l t s  o f  
t h e  a p p l i c a t i o n  of  v a r i o u s  a s p e c t s  o f  ' b io technology ' .  I n  t h i s  case p l a n t  
c o l l e c t i o n  techn iques ,  p l a n t  b iochemis t ry ,  animal phys io logy  and t r a d i t i o n a l  
b r eed ing .  The new c l o v e r s  belong t o  t h e  g roup  of  c l o v e r s  r e l a t e d  t o  t h e  whi te  
seeded  c u l t i v a r  Yarloop and form a s u b s p e c i e s  o f  T r i fo l i um subterraneum c a l l e d  
yanninicum (Katznelson and Morley, 1965) .  



. ~ u r i n g  t h e  1940 's  and 5 0 ' s  t h e r e  was a  major  development o f  sub te r ranean  
c l o v e r  p a s t u r e s .  It came accompanied by a  syndrome of  r a p i d l y  d e c l i n i n g  
f e r t i l i t y  amongst t h e  ewes f l o c k s  accompanied sometimes by some r a t h e r  g r o s s  
symptoms such a s  a  p ro l apsed  u t e r u s .  The syndrome, de sc r i bed  by Benne t t s ,  
Underwood and S h i e r  (1946) seemed p a r t i c u l a r l y  r e l a t e d  t o  graz ing  p a s t u r e s  
dominant i n  t h e  Dwalganup v a r i e t y  of  s u b t e r r a n e a n  c l o v e r .  In  t h e  1950s and 
e a r l y  ' 60 s  very  l a r g e  a r e a s  were sown to  a  newer v a r i e t y ,  'Yar lwp '  
sub t e r r anean  c love r .  Th i s  was a n  a t t r a c t i v e  look ing  vigorous  c love r .  Y a r l w p  
was a l s o  adapted t o  water logged c o n d i t i o n s  and became ve ry  dominant i n  such  
s i t u a t i o n s .  Unfor tuna te ly  it had q u i t e  d e v a s t a t i n g  e f f e c t s  on t h e  ewes' and 
sometimes r e s u l t e d  i n  lambing p e r c e n t a g e s  a s  l o w  as 15%.  The g e n e t i c  r e s o u r c e  
o f  yanninicum v a r i e t i e s  i n  A u s t r a l i a  was ve ry  l i m i t e d  and i n  e i t h e r  c a s e  it 
was no t  known whether or n o t  t h e y  would c a u s e  t h e  i n f e r t i l i t y  syndrome as t h e  
r e a s o n s  f o r  it were unknown. Work  a t  t h e  U n i v e r s i t y  o f  Western A u s t r a l i a ,  

' I n s t i t u t e  o f  A g r i c u l t u r e  was t o  r e v e a l  t h e  c a u s a l  agen t ,  t h e  i so f l avone  
formononet in  (Mi l l ing ton ,  F r a n c i s  McKeown (1964).  Th is  f i n d i n g  was t o  g i v e  
p l a n t  b r eede r s  a  s p e c i f i c  aim t o  s e l e c t  v a r i e t i e s  or c ro s sb reds  low i n  
formononetin.  

A s  it t r a n s p i r e d ,  a l l  t h e  minute  A u s t r a l i a n  c o l l e c t i o n  o f  subspec ies  
yanninicum were high i n  formononet in .  It was t h u s  t h a t  CSIRO mounted a  
c o l l e c t i o n  t r i p  t o  t h e  o n l y  known c e n t r e  o f  d i v e r s i t y  i n  Northern Greece 
o b t a i n e d  t h e  s e r v i c e s  o f  t h e  I s r a e l i  s c i e n t i s t ,  D r  Joseph Kalznelson, f o r  t h e  
t a s k .  A s p e c i a l i s t  i n  med i t e r r anean  a g r i c u l t u r e  and noted b o t a n i s t  and 
a n o t h e r  p rod ig ious  worker, he  found more t h a n  40 new yanninicum v a r i e t i e s  i n  a  
c o l l e c t i o n s  from Northern Greece and Yugoslavia  (F igure  2 ) .  Dr Fred Morley, 
t h e n  of  CSIRO, was t h e  o r g a n i s e r  o f  t h e  m i s s i o n  and arranged f o r  i s o f l a v o n e  
a n a l y s i s  a t  t h e  Un ive r s i t y  o f  Western A u s t r a l i a .  Amongst them were a  number 
low i n  formononetin,  bu t  t hey  were g e n e r a l l y  t o o  l a t e  i n  matur i ty  t o  be d i r e c t  
'Yar loop '  replacements.  Thus c l a s s i c a l  recombinat ion techn iques  were used 
h e r e  t o  combine low formononetin w i t h  s u i t a b l e  ma tu r i t y .  A t  t h e  same t i m e  i t  
was hoped t o  main ta in  t h e  c h a r a c t e r i s t i c s  o f  wate r logg ing  t o l e r a n c e  a s  w e l l  as 
s u f f i c i e n t  v e g e t a t i v e  vigour  f o r  t h e  f a rmer s  who l i k e d  t h e  vigorous  growth o f  
Yarloop. 

With o n l y  modest popu l a t i ons  such  a recombina t ion  was achieved t o  c r e a t e  t h e  
new c u l t i v a r  Tr ikka la .  T r i k k a l a  is now one  o f  A u s t r a l i a ' s  l ead ing  c u l t i v a r s  
and i s  recommended i n  a l l  Sou thern  s t a t e s .  T o t a l  seed  product ion h a s  exceeded 
3,000 tonnes .  Zhe new c u l t i v a r  is a monument t o  t h e  p r i n c i p l e s  o f  p l a n t  
e x p l o r a t i o n  and its va lue  e s p e c i a l l y  when o b j e c t i v e s  can  be def ined .  

Another e x c i t i n g  r e s u l t  a r i s i n g  d i r e c t l y  from p l a n t  g e n e t i c  resource  
c o l l e c t i o n ,  ha s  been t h e  development of a new range  of  Medicago s p e c i e s  w i t h  
a d a p t i o n  t o  a c i d  s o i l s .  Commercial Medicago c u l t i v a r s ,  though i d e a l l y  adapted 
t o  t h e  A u s t r a l i a n  l e y  farming system,  have h i t h e r t o  been almost e x c l u s i v e l y  
r e s t r i c t e d  t o  n e u t r a l  and a l k a l i n e  s o i l s .  Acid soils i n  t h e  medi terranean 
r e g i o n  have been a prime t a r g e t  f o r  West A u s t r a l i a n  p l a n t  c o l l e c t i o n  
e x p e d i t i o n s  and have g e n e r a l l y  c o n c e n t r a t e d  o n  T r i fo l i um,  Lupinus and 
Orn i thopus  s p e c i e s ,  and t h i s  w a s  t h e  pr ime aim of  a  p l a n t  c o l l e c t i o n  t o u r  t o  
S a r d i n i a  (F r anc i s  and Gillespie 1981 ) .  The e c o l o g i c a l  s t u d i e s  a s s o c i a t e d  wi th  
t h i s  t o u r  were however, t o  r e v e a l  t h a t  t h e  l i t t l e  known s p e c i e s  g. and 
t o  a l e s s e r  e x t e n t g .  p l y m o r p h a ,  were ve ry  common on a c i d  s o i l s  ( t o  pH 5.5) 
on t h e  i s l a n d .  The adap t i on  of g. h a s  subsequen t l y  been confirmed on a 
range  of  s o i l s  i n  t h i s  S t a t e  (D.J. G i l l e s p i e  p r i v a t e  communication). A s  a 
f o l l o w  up  subsequent  c o l l e c t i o n s  have been made by M r  John Howieson, D r  Gus 
Gin tzburger  and D r  E f i s i o  Piano, n o t  o n l y  o f  more medics from ac id  s o i l s  o f  
t h e  i s l a n d ,  bu t  a l s o  of t h e  a s s o c i a t e d  r h i z o b i a l  popula t ions .  A s  a r e s u l t  o f  
t h i s  combined work, new combina t ions  o f  medic s p e c i e s  and r h i z o b i a l  s t r a i n  



.. 
.. , 'have been developed and t h e  a b i l i t y  o f  M. polymorpha and M. to  grow on  

a c i d  soils  h i t h e r t o  no t  s u i t e d  t o  m e d i c i  (Howieson and Ewing 1985) ,  promises 
to enormously expand t h e  p a s t u r e  o p t i o n s  a v a i l a b l e  t o  A u s t r a l i a n  fa rmers  i n  
Southern  A u s t r a l i a ,  p a r t i c u l a r l y  i n  a r e a s  where f r e q u e n t  cropping is a n  
i n t e g r a l  p a r t  o f  t h e  farming system. 

The development o f  t h e  medics and t h e  c u l t i v a r  T r i k k a l a  a r e  examples o f  more 
t h a n  50 herbage  and fo rage  c u l t i v a r s  r e l e a s e d  du r ing  t h e  p a s t  1 5  y e a r s  t o  have 
r e s u l t e d  more or l e s s  d i r e c t l y  from p l a n t  ~ o l l e c t i o n  and i n t roduc t i on .  The 
CSIRO D i v i s i o n  of  T rop i ca l  Crops and Pas tu r e s ,  Queensland and t h e  South and 
Western A u s t r a l i a n  Departments of A g r i c u l t u r e  have been p a r t i c u l a r l y  a c t i v e  i n  
herbage p l a n t  i n t roduc t i on .  Ihe  n e x t  decade  w i l l  s e e  a n  i n c r e a s e  i n  t h e  
u t i l i z a t i o n  and  development of t h e s e  c o l l e c t i o n s ,  t h e  N a t i o n a l  Ce rea l s  
C o l l e c t i o n  a t  Tamworth, N.S.W. and o t h e r  c o l l e c t i o n s  i n  t h e  network. The 
c u r r e n t  s c a t t e r e d  programmes of a l t e r n a t i v e  c r o p  development,  e s p e c i a l l y  wi th  
t h e  legumes Pisum, Lupinus, have been hampered by t h e  l a c k  o f  a n  
o rgan i s ed  and e x t e n s i v e  g e n e t i c  r e s o u r c e  base .  Development of t h e  planned 
f a c i l i t i e s  a t  Horsham, V ic to r i a ,  w i l l  r e p r e s e n t  a  major advance. 

In  Conclusion 

The c h a l l e n g e  is  c l e a r .  Genet ic  r e s o u r c e s  are under e v e r  i n c r e a s i n g  p r e s su re  
i n  t h e i r  c e n t r e s  o f  d i v e r s i t y  bu t  on  t h e  p l u s  s i d e  t h e r e  a r e  movements i n  
A u s t r a l i a  and e l sewhere  toward f u n d s  be ing  set a s i d e  a t  l e a s t  f o r  t h e  
development o f  s t o r a g e  f a c i l i t i e s .  The technology o f  l ong  term s t o r a g e  ha s  
g r e a t l y  improved and with  t h e  adven t  o f  computers so have o u r  d a t a  r e t r i e v a l  
systems.  Prov id ing  Governments and s c i e n t i f i c  a d m i n i s t r a t o r s  w i l l  g i v e  a  l e a d  
i n  t h e  f i n a n c e  and no t  be mislead by a  s h o r t  term ' b i o t e c h n o l o g i c a l  p romises ' ,  
t h e n  a t  l e a s t  a p ropo r t i on  of t h e  wor lds  g e n e t i c  s t o c k s  w i l l  be conserved f o r  
o u r  f u t u r e  s c i e n t i s t s .  I t  i s  a  g r e a t  c r e d i t  t h a t  A u s t r a l i a  i s  seen t o  be 
t a k i n g  a lead .  

F i n a l l y ,  my g r a t i t u d e  t o  t h e  F a r r e r  Memorial T r u s t  f o r  t h e  honour o f  t h e  medal 
award f o r  1985. I would p a r t i c u l a r l y  l i k e  t o  no t e  t h a t  i n  a lmost  a l l  a s p e c t s  
o f  my work it has  been a  team approach. Although t h e r e  is always room i n  
s c i e n c e  f o r  o u t s t a n d i n g  ' l o n e r s ' ,  by and l a r g e ,  g iven  t h e  complex i t i e s  of 
modern a g r i c u l t u r e ,  team e f f o r t s  a r e  most l i k e l y  t o  make advances a t  t h e  
i n t e r f a c e s  o f  a g r i c u l t u r a l  s c i ence .  There have been  many c o l l e a g u e s  involved 
i n  my w o r k  b u t  I would have to s i n g l e  o u t  t h r e e  who have had t h e  g r e a t e s t  
i n f l u e n c e  on t h e  cou r se  of my c a r e e r .  F i r s t l y  D r  John Mi l l i ng ton .  He has t h e  
r a r e  a b i l i t y  t o  recognise  genuine ly  impor tan t  p r a c t i c a l  a s p e c t s  f o r  
a g r i c u l t u r a l  r e s e a r c h  y e t  h i s  achievements  i n  t h e  c e r e a l  and p a s t u r e  f i e l d s  
f a i l e d  t o  g a i n  f u l l  r e cogn i t i on  by h i s  own Un ive r s i t y .  T ra in ing  f o r  agronomic 
r e s e a r c h  i n  Western A u s t r a l i a  ha s  s u f f e r e d  a s  a  consequence.  My co l l e ague  and 
p a r t n e r  i n  t h e  v a r i e t i e s  l i k e  T r i k k a l a  and many o t h e r s  and a  d r i v i n g  fo r ce  i n  
t h e  c l o v e r  b r eed ing  programme was D r  John Gladstones .  Dr Bryan p l i n l i v a n  ha s  
en su red  a n a t u r a l  p r e d e l i c t i o n  f o r  c r e a t i v i t y  and d i d  n o t  s t r a y  t o o  f a r  from 
p r a c t i c a l  r e a l i t y .  

I would a l s o  w i sh  t o  acknowledge a l s o  t h e  c o n t r i b u t i o n  o f  t h e  i n d u s t r y  funds 
to our  programs.  Wheat Indus t ry  Research Council  and t h e  A u s t r a l i a n  W o o l  
Co rpo ra t i on  have  provided suppor t  v i t a l  t o  t h e  s u c c e s s f u l  outcome of t h e  
p r o j e c t s  s o  f a r .  
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