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1989.  EXPERIMENTAL SUMMARY 

T . O .  ALBERTSEN 

S o i l - p l a n t - s h e e p  o r g a n o c h l o r i n e  p e s t i c i d e  research. 

1 .  S O I L  0 / C  DECAY (5812EX) 

Background 

0 / C  r e s i d u e s  i n  s o i l  a p p e a r  t o  b r e a k  down a t  a v e r y  s l o w  r a t e ,  as 
e v i d e n c e d  b y  t h e i r  p r e s e n c e  d e c a d e s  a f t e r  a p p l i c a t i o n  t o  a crop. 

L o s s  o f  s o i l  0 / C  a p p e a r s  t o  b e  b y  v o l a t i l i s a t i o n  ( v a p o u r  l o s s )  and 
b y  m i c r o b i o l o g i c a l  activity. 

Aim 

T o  d e t e r m i n e  t h e  r a t e  o f  d e c a y  o f  s o i l  Dieldrin. 

E x p e r i m e n t a l  Method 

P e r m a n e n t l y  m a r k e d  1 0 0 . 0  m t r a n s e c t s  i n  4 0  p a d d o c k s  located 
t h r o u g h o u t  t h e  m a i n  p e s t i c i d e  a r e a s  w e r e  s a m p l e d  a t  5 . 0  o r  1 0 . 0  m 
i n t e r v a l s ,  t o  1 0  cm d e p t h  i n  F e b / M a r  1 9 8 8 ,  N o v / D e c  1 9 8 8  a n d  again 
i n  N o v / D e c  1 9 8 9 .  A t  e a c h  s a m p l i n g  d a t e  s o i l  w a s  c o l l e c t e d  from 
w i t h i n  c e n t i m e t r e s  o f  t h e  p r e v i o u s  y e a r ' s  s a m p l i n g  s i t e .  A total 
o f  4 4 1  s a m p l e s  f r o m  t h e  40  t r a n s a c t s  w e r e  c o l l e c t e d  f o r  0/C 
a n a l y s i s  a t  e a c h  s a m p l i n g  date. 

T h e . h a r d s e t t i n g  n a t u r e  o f  l o a m  s o i l s  a f t e r  t h e  summer  drought 
n e c e s s i t a t e d  c h a n g i n g  t h e  a n n u a l  s a m p l i n g  d a t e  f r o m  F e b / M a r  to 

R e s u l t s  a n d  Discussion 

B e c a u s e  a t  a n y  o n e  s a m p l i n g  d a t e  t h e  v a r i a t i o n  a l o n g  a transect 
c a n  b e  v e r y  l a r g e  i t  w a s  d e c i d e d  t o  u s e  t h e  t r a n s e o t  m e a n s  rather 
t h a n  t h e  i n d i v i d u a l  s a m p l e  v a l u e s .  ( s e e  T a b l e  1) 

An a v e r a g e  3% d e c r e a s e  w a s  r e c o r d e d  b e t w e e n  t h e  F e b  a n d  Nov 1988 
s a m p l i n g s ,  w i t h  v a r i a t i o n  r a n g i n g  f r o m  a 30% d e c r e a s e  t o  a 60% 
i n c r e a s e .  H o w e v e r  t h e  3% d e c r e a s e  w a s  i n  t h e  e x p e c t e d  o r d e r  of 
magnitude. 

U n f o r t u n a t e l y ,  t h e  v a l u e s  f r o m  t h e  t h i r d  s a m p l i n g  (Nov 1 9 8 9 )  were 
o n  a v e r a g e  19% h i g h e r  t h a n  t h e  o r i g i n a l  F e b  1988  values. 
F u r t h e r m o r e  t h e y  r a n g e d  f r o m  a 8% d e c r e a s e  t o  a m a s s i v e  108% 
i n c r e a s e ,  c l e a r l y  q u i t e  a n  u n a c c e p t a b l e  r e s u l t .  T h e  field 
s a m p l i n g  t e c h n i q u e  i n v o l v e d  t h e  s ame  t w o  o p e r a t o r s  u s i n g  t h e  same 
e q u i p m e n t  a n d  m e t h o d  a t  t h e  3 c o l l e c t i n g  d a t e s  w h e r e  s a m p l e s  were 
o b t a i n e d  w i t h i n  c e n t i m e t r e s  o f  t h e  p r e v i o u s  y e a r ' s  s a m p l i n g  point. 
A l l  s a m p l e s  h a v e  b e e n  t r a n s p o r t e d  i n  a s i m i l a r  f a s h i o n ,  i . e .  under 
c o v e r  i n  c o o l  c o n d i t i o n s  t o  t h e  l a b o r a t o r y .  F i n a l l y  the 
a n a l y t i c a l  c h e m i c a l  t e c h n i q u e s  a n d  s t a n d a r d s  e t c .  h a v e  been 
c h e c k e d  t o  b e  correct. 
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I f  t h e  November  1 9 8 9  v a l u e s  a r e  c o r r e c t  t h e n  t w o  possibilities 
exist. 

a )  V a r i a t i o n  f r o m  c e n t i m e t r e  t o  c e n t i m e t r e  a c r o s s  a p a d d o c k  may 
b e  s u f f i c i e n t l y  l a r g e  t o  g i v e  a 19% i n c r e a s e  i n s t e a d  o f  the 
e x p e c t e d  1-5% decrease. 

b )  0 / C s  a r e  d i f f u s i n g  u p  t h e  s o i l  p r o f i l e  i n t o  t h e  0 - 1 0  cm zone. 
H o w e v e r  t h i s  d o e s  n o t  a p p e a r  c o n s i s t e n t  w i t h  d a t a  f r o m  the 
Nov 1 9 8 8  ( s e c o n d  s a m p l i n g )  o r  w i t h  t h e  1 o r  5 cm soil 

„fprofiles. 

I t  i s  p l a n n e d  t o  r e s a m p l e  t h e  4 0  t r a n s a c t s  a g a i n  i n  November  1990 
a n d  t h e n  a f t e r  a f i v e  y e a r  delay. 

T h e  r a t e  o f  s o i l  D i e l d r i n  d e c a y  i s  i m p o r t a n t  t o  know s o  that 
p r e d i c t i o n s  c a n  b e  c a l c u l a t e d  o n  when  a c o n t a m i n a t e d  s o i l  is 
l i k e l y  t o  f a l l  b e l o w  t h e  M . R . L .  Long  t e r m  l a n d  u s e  strategies 
e . g .  c a t t l e  g r a z i n g  v s  f o r e s t r y  e t c .  w i l l  b e n e f i t  f r o m  this 
information. 

2 .  SOIL PROFILE DISTRIBUTION OF 0 / C s  (5812EX) 

Background 

0 / C  i n s e c t i c i d e s  a p p l i e d  a s  g r a n u l e s  o r  i n  l i q u i d  form (e.g. 
t h r o u g h  i r r i g a t i o n  w a t e r )  a r e  i n v a r i a b l y  i n c o r p o r a t e d  i n t o  the 
s o i l  b y  c u l t i v a t i o n ,  e . g .  p o t a t o  d i g g i n g ,  p o s t  v e g e t a b l e  harvest 
p l o u g h i n g ,  g r e e n  m a n u r i n g  o r  i n  r e p l a n t i n g  a n o t h e r  crop 
( v e g e t a b l e ,  c e r e a l  o r  p a s t u r e ) .  D u r i n g  1 9 8 8  s o i l  p r o f i l e  trenches 
w e r e  d u g  t o  d e t e r m i n e  t h e  d i s t r i b u t i o n  o f  D i e l d r i n  r e s i d u e s  within 
t h e  s o i l  profile. 

D i e l d r i n  w a s  d e t e c t e d  w i t h i n  b u t  n o t  b e n e a t h  t h e  p l o u g h  zonp. 
T h i s  c o n f i r m s  p r e v i o u s  r e p o r t s  w h i c h  s t a t e  t h a t  0 / C s  a r e  n o t  water 
s o l u b l e  a n d  t h e r e f o r e  d o  n o t  l e a c h  i n  soils. 

T h e  d e p t h  o f  c o n t a m i n a t i o n  a v e r a g e d  a p p r o x i m a t e l y  2 0  cm b u t  ranged 
f r o m  1 0  cm t o  4 0  cm. 

T h e  d i s t r i b u t i o n  o f  0 / C s  w i t h i n  t h e  p r o f i l e  w a s  f o u n d  t o  d e p e n d  on 
t h e  c u l t i v a t i o n  h i s t o r y  o f  t h e  p a d d o c k .  P a d d o c k s  w h i c h  h a d  been 
c u l t i v a t e d  f r e q u e n t l y  ( i n c l u d i n g  t h o s e  s t i l l  i n  a 
v e g e t a b l e / p a s t u r e  r o t a t i o n )  h a d  a q u i t e  u n i f o r m  d i s t r i b u t i o n  of 
0 / C s  w i t h i n  t h e  p l o u g h  z o n e .  I n  c o n t r a s t  p a d d o c k s  w h i c h  had 
v e r y  l i t t l e  c u l t i v a t i o n  a f t e r  t h e i r  0 / C  a p p l i c a t i o n ( s )  h a d  a n  0/C 
d i s t r i b u t i o n  w h i c h  w a s  h i g h e s t  i n  t h e  s u r f a c e  10 cm and 
c o n s i d e r a b l y  l e s s  i n  t h e  p o o r l y  m i x e d  b o t t o m  p a r t  o f  t h e  plough 
zone. 

I n  a p p r o x i m a t e l y  o n e  t h i r d  o f  t h e  p r o f i l e s  t h e  s u r f a c e  0 - 5  cm 
l a y e r  w a s  l e s s  c o n t a m i n a t e d  t h a n  i n  t h e  5 - 1 0  cm l a y e r .  This 
s u g g e s t e d  t h a t  e n v i r o n m e n t a l  d e c o n t a m i n a t i o n  w a s  o c c u r r i n g  at 
t h e s e  sites. 

I f  t h e  s u r f a c e  a p p l i e d  0 / C s  h a d  r e m a i n e d  u n d i s t u r b e d  o n  t h e  plant 
r e s i d u e / s o i l  s u r f a c e  t h e  0 / C s  p r o b a b l y  w o u l d  h a v e  a l l  volatilised 
a w a y  w i t h i n  a f e w  years. 
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N a t u r a l  e n v i r o n m e n t a l  d e c o n t a m i n a t i o n  o f  s o i l  0 / C  r e s i d u e s  by 
v o l a t i l i s a t i o n  o c c u r s  a t  o r  c l o s e  t o  t h e  s o i l  surface/air 
i n t e r f a c e .  A l s o ,  a s  m i c r o b i o l o g i c a l  a c t i v i t y  i s  generally 
c o n c e n t r a t e d  n e a r  t h e  s o i l  s u r f a c e  a n y  m i c r o b i o l o g i c a l  degradation 
o f  s o i l  0 / C  r e s i d u e s  w o u l d  a l s o  o c c u r  c l o s e  t o  t h e  s o i l  surface. 

Aim 

T o  d e t e r m i n e  t h e  d i s t r i b u t i o n  o f  0 / C s  a t  1 cm i n t e r v a l s  down the 
s o i l  profile. 

E x p e r i m e n t a l  method 

T w e n t y o n e  p r o f i l e s  w e r e  s a m p l e d  a t  1 cm i n t e r v a l s ,  e l e v e n  t o  1 0  cm 
d e p t h  ( s e e  T a b l e  2 )  a n d  t e n  t o  20  cm d e p t h  ( s e e  T a b l e  3 ) .  Again 
g r e a t  c a r e  w a s  e x e r c i s e d  i n  p r e v e n t i n g  s o i l  f r o m  a n y  o n e  cm 
s a m p l i n g  l e v e l  m i x i n g  w i t h  a n y  o t h e r  o n e  cm s a m p l i n g  level. 

T h e  p r o f i l e s  w e r e  s a m p l e d  a c r o s s  a r a n g e  o f  s o i l  t y p e s  i n  t h e  main 
p e s t i c i d e  areas. 

R e s u l t s  a n d  discussion 

I n  m o s t  p r o f i l e s  t h e r e  w a s  a l a r g e  r e d u c t i o n  i n  surface 
c o n t a m i n a t i o n  w h e n  c o m p a r e d  t o  t h e  c o n t a m i n a t i o n  l e v e l s  a t  5 cm 
d e p t h .  T h e  o v e r a l l  s u r f a c e  r e d u c t i o n  o f  0 / C  contamination 
a v e r a g e d  25%. 

/ n  8 8 A L 2 1 / 1 ,  a c l a s s i c  p e a t ,  t h e  d e p t h  o f  s u r f a c e  l o w e r e d  0/C 
c o n t a m i n a t i o n  w a s  e x t e n d e d  t o  4 cm d e p t h .  T h e  o p e n  p o r o u s  nature 
o f  t h e  p e a t  a t  t h i s  s a m p l i n g  s i t e  may h a v e  p r o m o t e d  a i r  exchange 
a n d  e n h a n c e d  v o l a t i l i s a t i o n ,  r e l a t i v e  t o  a d u p l i c a t e  p r o f i l e  o n  an 
a d j a c e n t  p a d d o c k ,  88A121/3. 

I n  g e n e r a l  t e r m s  t h e  d i s t r i b u t i o n  o f  0 / C s  w i t h i n  t h e  p r o f i l e  can 
b e  s u b d i v i d e d  into 

a )  t h e  s u r f a c e  l a y e r  o f  a f e w  c e n t i m e t r e s  w i t h  a r e d u c e d  level 
o f  c o n t a m i n a t i o n ,  l y i n g  a b o v e  the 

b )  5 - 1 0  cm l a y e r  w h i c h  c o n t a i n s  t h e  maximum l e v e l  of 
c o n t a m i n a t i o n ,  and 

c )  b e l o w  t h i s  t h e  c o n c e n t r a t i o n  o f  0 / C s  d e c r e a s e s  t o  zero. 

F rom t h e  p a d d o c k  0 / C  a n d  c u l t i v a t i o n  h i s t o r i e s  t h e  a m o u n t  of 
s u r f a c e  d e c o n t a m i n a t i o n  d o e s  n o t  a p p e a r  t o  i n c r e a s e  with 
i n c r e a s i n g  a g e  o f  u n d i s t u r b e d  ( n o n - c u l t i v a t e d )  p a s t u r e s .  This 
s u g g e s t s  t h a t  e n v i r o n m e n t a l  d e c o n t a m i n a t i o n  o f  t h e  s o i l  surface 
b y  s u n ,  w i n d  a n d  r a i n  i s  r e a s o n a b l y  r a p i d ,  i . e .  w i t h i n  3 years. 
F a r m e r s  h a v e  b e e n  e n c o u r a g e d  t o  p r e s e r v e  t h i s  partially 
d e c o n t a m i n a t e d  s o i l  s u r f a c e  b y  m i n i m i z i n g  t h e  f r e q u e n c y  a n d  depth 
o f  c u l t i v a t i o n .  A p a r t i a l l y  d e c o n t a m i n a t e d  s o i l  s u r f a c e  will 
l e s s e n  t h e  c o n t a m i n a t i o n  o f  p a s t u r e s  ( b y  w i n d b l o w  a n d  mud splash 
a d s o r p t i o n ) ,  a n d  a l s o  l e s s e n  t h e  c o n t a m i n a t i o n  o f  a n i m a l s  b y  their 
i n g e s t i o n  o f  s o i l  a n d / o r  pastures. 
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3 .  SOIL DECONTAMINATION OF 0 / C s  (5812EX) 

Background 

T h e  l i k e l i h o o d  o f  s o i l  0 / C  r e s i d u e s  r e m a i n i n g  a b o v e  t h e  M . S . L .  for 
d e c a d e s ,  e v e n  c e n t u r i e s ,  d u e  t o  t h e i r  s l o w  d e c a y  r a t e  i n i t i a t e d  a 
s e r i e s  o f  s o i l  d e c o n t a m i n a t i o n  e x p e r i m e n t s .  I t  w a s  anticipated 
t h a t  a n y  s u c c e s s f u l ,  p r a c t i c a l  a n d  e c o n o m i c  m e a n s  o f  significantly 
d e c r e a s i n g  s o i l  c o n t a m i n a t i o n  w o u l d  g r e a t l y  r e d u c e  current 
p e s t i c i d e  f a r m  g r a z i n g  m a n a g e m e n t  p r o b l e m s  a n d  c o s t s .  These 
b e n e f i t s  w o u l d  f l o w  t h r o u g h  t o  t h e  e x p o r t  area. 

E n v i r o n m e n t a l  d e p l e t i o n  o f  s o i l  0 / C s ,  w h i c h  a r e  v e r y  strongly 
c h e m i c a l l y  b o n d e d  t o  t h e  c o l l o i d a l  c l a y  a n d  o r g a n i c  matter 
f r a c t i o n s ,  a p p e a r s  t o  b e  b y  v o l a t i l i s a t i o n  a n d  microbiological 
a c t i v i t y  ( e . g .  b y  m i n e r a l i s a t i o n  o f  o r g a n i c  m a t t e r ) .  As a 
c o n s e q u e n c e ,  d e c o n t a m i n a t i o n  e x p e r i m e n t s  s h o u l d  a i m  t o  accelerate 
t h e s e  p a t h w a y s .  H e r e ,  0 / C  v o l a t i l i s a t i o n  c a n  b e  i n c r e a s e d  with 
i n c r e a s e d  s o i l  t e m p e r a t u r e  ( e . g .  b u r n i n g )  w h i l e  microbiological 
a c t i v i t y  c a n  b e  i n c r e a s e d  b y  t h e  s u p p l y  o f  m o i s t u r e  i n  summer 
( e . g .  i r r i g a t i o n ) .  C u l t i v a t i o n  c a n  i n c r e a s e  v o l a t i l i s a t i o n  and 
m i c r o b i o l o g i c a l  a c t i v i t y  b y  e n h a n c e d  s o i l  aeration. 

/ n  1 9 8 8  s o i l  d e c o n t a m i n a t i o n  e x p e r i m e n t s  involving 

a )  b u r n i n g  d r y  pastures 

b )  b u r n i n g  a d r y  o a t  crop 

c )  m u l t i p l e  c u l t i v a t i o n s  w i t h  a n d  w i t h o u t  m u l t i p l e  irrigations 

a l l  f a i l e d  t o  s i g n i f i c a n t l y  l o w e r  s o i l  D i e l d r i n  l e v e l s .  This 
r e s e a r c h  c o n t i n u e d  i n  1990. 

Aim 

T o  a s s e s s  p r a c t i c a l  a n d  e c o n o m i c  t e c h n i q u e s  f o r  decontaminating 
s o i l  D i e l d r i n  residues. 

A)  Cultivation 

Background 

D e s p i t e  t h e  n o n - s i g n i f i c a n t  r e s u l t  o f  m u l t i p l e  c u l t i v a t i o n s  on 
a p o o r l y  s t r u c t u r e d  s o i l  i t  w a s  c o n s i d e r e d  n e c e s s a r y  t o  repeat 
t h e  m u l t i p l e  c u l t i v a t i o n  t r e a t m e n t  o n  a w i d e r  r a n g e  o f  soil 
t y p e s ,  w i t h  g o o d  s o i l  s t r u c t u r e  i n  p e r m a n e n t  p a s t u r e  paddocks 
u n d e r  grazing. 

E x p e r i m e n t a l  method 

D u r i n g  t h e  1 9 8 8 / 8 9  summer ,  o n e  p e a t  a n d  f i v e  l o a m  s o i l s  were 
c u l t i v a t e d  b y  r o t a r y  h o e  c u l t i v a t i o n  t o  2 0  cm d e p t h  twice 
w e e k l y  f o r  t h r e e  m o n t h s .  S o i l  s a m p l e s  a t  0 - 1 0  cm w e r e  taken 
i m m e d i a t e l y  p r i o r  t o  a n d  a f t e r  t h e  f i r s t  c u l t i v a t i o n  a n d  then 
a t  f o r t n i g h t l y  i n t e r v a l s .  U n f o r t u n a t e l y ,  i t  w a s  o n l y  possible 
t o  s a m p l e  t h e  p e a t  s o i l  t w o  d a y s  b e f o r e  a n d  n o t  immediately 
a f t e r  t h e  f i r s t  cultivation. 
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R e s u l t s  a n d  discussion 

On a l l  t h e  f i v e  l o a m  s o i l s  t h e  i n i t i a l  c u l t i v a t i o n  increased 
t h e  l e v e l  o f  0 - 1 0  cm s o i l  c o n t a m i n a t i o n  o v e r  t h e  0 - 1 0  cm level 
o f  s o i l  c o n t a m i n a t i o n  i n  t h e  u n d i s t u r b e d  s o i l  ( s e e  T a b l e  4 ). 
T h e  p a r t i a l l y  d e c o n t a m i n a t e d  s u r f a c e  s o i l  w a s  e n r i c h e d  with 

m o r e  c o n c e n t r a t e d  c o n t a m i n a t i o n  f r o m  d e e p e r  down i n  t h e  soil 
p r o f i l e .  I n  t h e  f i v e  l o a m  s o i l s  n o  s i g n i f i c a n t  d e c r e a s e  i n  soil 
c o n t a m i n a t i o n  i n  t h e  0 - 1 0  l e v e l  w a s  r e c o r d e d  d u r i n g  t h e  3 
m o n t h s  o f  m u l t i p l e  c u l t i v a t i o n s .  I n  t h e  o r g a n i c  p e a t  s o i l  a 
a l i g h t  d e c r e a s e  i n  t h e  0 - 1 0  bm l e v e l  o f  c o n t a m i n a t i o n  was 
r e c o r d e d  o v e r  3 m o n t h s  ( s e e  T a b l e  5 ) .  Howeve r  t h i s  small 
d e c o n t a m i n a t i o n  w o u l d  n o t  w a r r a n t  t h e  c o s t  o f  m a c h i n e r y ,  time, 
f o r e g o n e  p a s t u r e  p r o d u c t i o n ,  w i n d  a n d  w a t e r  e r o s i o n  c o n t r o l  or 
r e e s t a b l i s h i n g  p e r m a n e n t  p a s t u r e .  H i d d e n  c o s t s  o f  restoring 
b i o l o g i c a l  a c t i v i t y ,  o r g a n i c  m a t t e r  a n d  n u t r i e n t  s t a t u s  must 
a l s o  b e  considered. 

B )  T o p s o i l  burial 

E x p e r i m e n t a l  method 

I n  a p a s t u r e  p a d d o c k  r e g u l a r l y  r o t a t e d  i n t o  v e g e t a b l e s  a 
s i n g l e  f u r r o w  m o u l d b o a r d  p l o u g h  c u l t i v a t e d  a p l o t  4 0  m l o n g  x 
15 w i d e  t o  a n  a v e r a g e  d e p t h  o f  15 cm. 

T h e  p o s i t i o n  o f  t h e  p l o t  i n  t h e  p a d d o c k  w a s  d e t e r m i n e d  from 
t h e  r e s u l t s  o f  a p r o f i l e  t r e n c h  s a m p l e d  a t  cm intervals 
down t o  4 0  cm.  H e r e  0 / C  c o n t a m i n a t i o n  w a s  uniformly 
d i s t r i b u t e d  down t o  15 cm, t h e  o b s e r v e d  d e p t h  o f  t h e  plough 
zone. 

T e n  s o i l  s a m p l e s  ( 0 - 1 0  cm) w e r e  c o l l e c t e d  a n d  b u l k e d  from 
e a c h  o f  G m a r k e d  t r a n e e c t e  i m m e d i a t e l y  b e f o r e  a n d  after 
ploughing. 

R e s u l t s  a n d  discussion 

T h e  s i t e  w a s  c h o s e n  f r o m  p r o f i l e  d a t a  t h a t  i n d i c a t e d  0/c 
c o n t a m i n a t i o n  o n l y  down t o  15 cm. 

T h e  m o u l d b o a r d  p l o u g h  w a s  e x p e c t e d  t o  c u l t i v a t e  down t o  25  cm, 
b u t  u n f o r t u n a t e l y  h i g h  p a s t u r e  r e s i d u e s  a n d  l o w  s o i l  moisture 
l i m i t e d  t h e  c u l t i v a t i o n  d e p t h  t o  15 cm.  T h i s  shallow 
c u l t i v a t i o n  m i n i m i z e d  t h e  u n c o n t a m i n a t e d  s u b s o i l  f r o m  mixing 
w i t h  t h e  c o n t a m i n a t e d  t o p s o i l .  As  a c o n s e q u e n c e  o n l y  a 15% 
r e d u c t i o n  w a s  r e c o r d e d  i n  0 / C  c o n c e n t r a t i o n  i n  t h e  0 - 1 0  cm 
horizon. 

A g a i n  t h i s  d e c o n t a m i n a t i o n  t e c h n i q u e  w o u l d  n o t  w a r r a n t  the 
e x p e n s e .  An a d d i t i o n a l  p r o b l e m  o n  t h i s  s o i l  w a s  t h e  nature 
o f  t h e  s u b s o i l ,  a h e a v y  c l a y .  I f  i t  h a d  b e c o m e  t o p s o i l ,  then 
t h i s  w o u l d  h a v e  c r e a t e d  a d d i t i o n a l  p r o b l e m s  w i t h  soil 
s t r u c t u r e  a n d  p l a n t  p r o d u c t i v i t y .  T h e s e  c o s t s  w o u l d  also 
h a v e  t o  b e  m e a s u r e d  a g a i n s t  t h e  b e n e f i t s  o f  having 
n o n - c o n t a m i n a t e d  topsoil. 
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C) P l a n t  uptake 

S o i l  c o n t a m i n a t e d  a t  1 . 2 5  ppm t o  a d e p t h  o f  25 cm (the 
c o n t a m i n a t e d  p l o u g h  z o n e )  w i l l  c o n t a i n  a r e s e r v o i r  o f  5 kg 
D i e l d r i n / h a .  An a n n u a l  p l a n t  c r o p  o f  10  t / h a  w i t h  a 
c o n t a m i n a t i o n  l e v e l  o f  0 . 0 5  ppm w i l l  c o n t a i n  a t o t a l  o f  0 . 5  g 
D i e l d r i n .  T h i s  r e p r e s e n t s  0 .01% o f  t h e  s o i l  r e s e r v o i r .  It 
t h e r e f o r e  a p p e a r s  u n l i k e l y  t h a t  p l a n t  c r o p s  c a n  extract 
s u f f i c i e n t  0 / C s  t o  s i g n i f i c a n t l y  d e c o n t a m i n a t e  s o i l s .  Plant 
c o n t a m i n a t i o n  a p p e a r s  t o  b e  m a i n l y  f r o m  p h y s i c a l  adsorption 
( w i n d b l o w n  d u s t  a n d  r a i n  s p l a s h e d  mud) r a t h e r  t h a n  f r o m  root 
a b s o r p t i o n / t r a n s l o c a t i o n .  C o n s e q u e n t l y  t h e  entire 
c o n t a m i n a t e d  p l o u g h  z o n e  w i l l  n o t  b e  s u b j e c t  t o  soil 
d e c o n t a m i n a t i o n  b y  p l a n t  uptake. 

CONCLUSIONS 

A l l  t h e  s o i l  d e c o n t a m i n a t i o n  t e c h n i q u e s  o f  b u r n i n g ,  cultivating 
w i t h  o r  w i t h o u t  i r r i g a t i o n  a n d  t o p s o i l  b u r i a l  h a v e  a l l  been 
q u i t e  u n s u c c e s s f u l .  N e v e r t h e l e s s ,  t h e  p o t e n t i a l  r e w a r d s  for 
s u c c e s s f u l  a n d  e c o n o m i c  s o i l  d e c o n t a m i n a t i o n  a r e  v e r y  h i g h .  It 
m u s t  b e  e m p h a s i z e d  t h a t  s o i l  d e c o n t a m i n a t i o n  m u s t  b e  complete, 
b e c a u s e  e v e n  i f  t h e  0 / C  s o i l  r e s i d u e s  a r e  r e d u c e d  t o  t h e  M.R.L. 
o f  0 . 1  ppm t h i s  c a n  s t i l l  r e s u l t  i n  i n g e s t e d  s o i l  and 
c o n t a m i n a t e d  p a s t u r e s  b e i n g  s u f f i c i e n t l y  h i g h  t o  contaminate 
a n i m a l  fat. 

4 .  T h e  a c c u m u l a t i o n  a n d  rundown o f  D d i e l d r i n  i n  w e t h e r s  (5841EX) 

Background 

S o i l s  c o n t a i n i n g  o r g a n o c h l o r i n e  ( o / c )  i n s e c t i c i d e  r e s i d u e s  will 
c o n t R m i . n n t e  pasttmlren a n d  t h e  i n g m o U o n  o f  b o t h  c o n t a m i n a t G d  pastuKe 
a n d  s o i l  w i l l  r e s u l t  i n  o / c  c o n t a m i n a t e d  a n i m a l s .  Contaminated 
p l a n t  a n d  a n i m a l  p r o d u c t s  a r e  r e j e c t e d  b y  b o t h  d o m e s t i c  a n d  export 
m a r k e t s  i f  t h e  maximum r e s i d u e  l e v e l  ( M . R . L . )  o f  0 / c a  are 
e x c e e d e d .  F a r m e r s  c a n  u s e  c o n t a m i n a t e d  l a n d  f o r  growing 
v e g e t a b l e s ,  f r u i t ,  h a y  o r  s i l a g e ,  o r  t i m b e r ,  u s u a l l y  without 
a c c u m u l a t i n g  h i g h  r e s i d u e s .  A l t e r n a t i v e l y  f a r m e r s  c a n  g r a z e  dairy 
o r  b e e f  c a t t l e  o r  s h e e p  b u t  t h e s e  c h o i c e s  a r e  m o r e  r i s k y  and 
c o n s e q u e n t l y  m a n a g e m e n t  s t r a t e g i e s  u s e d  m u s t  y i e l d  p r o d u c t s  t h a t  do 
n o t  e x c e e d  t h e  M.R.L.. 

Aim 

T o  d e t e r m i n e  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  l e v e l s  o f  Dieldrin 
c o n t a m i n a t i o n  i n  s o i l ,  p a s t u r e ,  s h e e p  b o d y  a n d  w o o l  fat. 

E x p e r i m e n t a l  method 

E i g h t  One h e c t a r e  s i t e s  w i t h  a r a n g e  o f  l e v e l s  o f  Dieldrin 
c o n t a m i n a t e d  s o i l s  w e r e  s e l e c t e d  i n  t h e  A l b a n y ,  B u n b u r y ,  Busselton 
a n d  M a n j i m u p  a r e a s .  T h e  p o s i t i o n  o f  e a c h  s i t e  w i t h i n  t h e  paddock 
w a s  d e t e r m i n e d  f r o m  t h e  D i e l d r i n  l e v e l s  o f  40  i n d i v i d u a l  soil 
s a m p l e s  ( 0 - 1 0  cm d e p t h )  c o l l e c t e d  o n  a 20m s q u a r e  g r i d  pattern 
p r i o r  t o  grazing. 
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I n  J u l y  1988  e a c h  p l o t  w a s  s t o c k e d  w i t h  1 0  w e t h e r s .  A t  t h e  start 
o f  w i n t e r  i n  1989  e a c h  mob w a s  s p l i t  i n t o  t w o  s u b g r o u p s  o f  five. 
One s u b g r o u p  w a s  r e t a i n e d  o n  t h e  p l o t s  w h e r e a s  t h e  o t h e r  subgroup 
w a s  g r a z e d  o n  n o n c o n t a m i n a t e d  l a n d  a t  V a s s e  R e s e a r c h  S t a t i o n  a t  a 
c o m p a r a b l e  s t o c k i n g  r a t e .  T h e s e  s h e e p  w e r e  r e p l a c e d  b y  another.5 
w e t h e r s  f r o m  t h e  o r i g i n a l  p o p u l a t i o n .  T h e  r e p l a c e m e n t  w e t h e r s  had 
b e e n  g r a z e d  o n  n o n c o n t a m i n a t e d  l a n d  a n d  c o n t a i n e d  n o  D i e l d r i n  in 
t h e i r  b o d y  o r  w o o l  fats. 

T h e  w e t h e r s  w e r e  w e i g h e d  a t  t h e  s t a r t  o f  e a c h  w i n t e r ,  spring, 
summer a n d  a u t u m n .  F o l l o w i n g  w e i g h i n g  s a m p l e s  o f  b o d y  f a t  a n d  wool 
w e r e  o b t a i n e d .  E a c h  s a m p l e  w a s  c o l l e c t e d  f r o m  a new s i t e .  The 
w e t h e r s  w e r e  s h o r n  i n  S e p t e m b e r  1988  a n d  1989. 

P a s t u r e  a v a i l a b i l i t y  a n d  t h e  p r o p o r t i o n  o f  b a r e  g r o u n d  a t  each 
s i t e  w e r e  r e c o r d e d  a t  i n t e r v a l s  o f  f o u r  w e e k s .  S a m p l e s  o f  both 
p a s t u r e  a n d  s o i l  w e r e  c o l l e c t e d .  T h e  b o t a n i c a l  c o m p o s i t i o n  and 
g r o w t h  o f  t h e  p a s t u r e s  w e r e  a l s o  r e c o r d e d  a t  i n t e r v a l s  o f  four 
w e e k s  b u t  o n l y  d u r i n g  t h e  g r o w i n g  s e a s o n  ( u p  t o  D e c e m b e r  1 9 8 8  and 
f r o m  A p r i l  t o  D e c e m b e r  1989). 

A l l  s a m p l e s  o f  b o d y  f a t ,  w o o l  f a t ,  s o i l  a n d  p a s t u r e  w e r e  analysed 
f o r  Dieldrin. 

R e s u l t s  a n d  discussion 

T h e  l e v e l  o f  D i e l d r i n  i n  t h e  p a s t u r e s  d e p e n d e d  m a i n l y  o n  t h e  levels 
o f  s o i l  c o n t a m i n a t i o n .  P a s t u r e  c o n t a m i n a t i o n  w a s  a l s o  h i g h e r  on 
s o i l s  w i t h  p o o r  s t r u c t u r e  b e c a u s e  o f  t h e  p h y s i c a l  a d s o r p t i o n  of 
s o i l  b o u n d  D i e l d r i n  d i r e c t  o n t o  t h e  p a s t u r e  f r o m  d u s t  a n d  mud 
splash. 

I n  a d d i t i o n ,  p a s t u r e  l e v e l s  d e p e n d e d  o n  s o i l  t y p e .  / t  a p p e a r s  that 
p a s t u r e o  Qi 

c o n t a m i n a t i o n  a s  t h o s e  g r o w n  o n  l o a m  s o i l s  w i t h  a n  e q u i v a l e n t  soil 
c o n t a m i n a t i o n  when  m e a s u r e d  a t  t h e  s t a n d a r d  0 t o  10  cm depth. 

P a s t u r e  D i e l d r i n  l e v e l s  w e r e  h i g h e s t  i n  n e w l y  g e r m i n a t e d  s w a r d s  and 
p r o g r e s s i v e l y  d e c r e a s e d  a s  t h e  p a s t u r e  g r e w  i n t o  w i n t e r .  I n  spring 
p a s t u r e s ,  t h e  h i g h  g r o w t h  r a t e s  r e s u l t s  i n  t a l l ,  d e n s e ,  bulky 
s w a r d s  w h i c h  e f f e c t i v e l y  d i l u t e  t h e  a m o u n t  o f  Dieldrin 
c o n t a m i n a t i o n  i n  p a s t u r e .  T h e  t h i n ,  t r a m p l e d ,  d u s t y ,  d r y  pastures 
o f  l a t e  summer a l s o  c a n  c o n t a i n  h i g h  l e v e l s  o f  Dieldrin. 

I n  g e n e r a l ,  p a s t u r e s  b a s e d  o n  a n n u a l  s p e c i e s  h a v e  p l a n t  Dieldrin 
l e v e l s  t h a t  i n c r e a s e  i n  a u t u m n  a n d  p r o g r e s s i v e l y  d e c r e a s e  during 
w i n t e r  a n d  p a r t i c u l a r l y  i n  s p r i n g .  P l a n t  D i e l d r i n  l e v e l s  w i l l  again 
i n c r e a s e  o v e r  summer .  L e v e l s  w e r e  h i g h e r  i n  s u b  c l o v e r  t h a t  in 
g r a s s e s  o r  w e e d  s p e c i e s  a t  e q u i v a l e n t  l e v e l s  o f  s o i l  contamination. 

P a s t u r e s  b a s e d  o n  a n n u a l  s p e c i e s  h a d  h i g h e r  l e v e l s  o f  contamination 
t h a n  t h o s e  a l s o  c o n t a i n i n g  p e r e n n i a l  s p e c i e s .  T h e  o r g a n i c  thatch 
( s t o l o n s ,  r u n n e r s ,  l e a v e s  e t c )  i n  s w a r d s  c o n t a i n i n g  perennial 
s p e c i e s  a c t s  a s  a n  i n s u l a t i n g  b u f f e r  b e t w e e n  t h e  p r i m a r y  s o u r c e  of 
c o n t a m i n a t i o n ,  t h e  s o i l  a n d  t h e  g r a z e d  p l a n t  tops. 

T h e  s e a s o n a l  b o d y  f a t  l e v e l s  g e n e r a l l y  p a r a l l e d  t h o s e  o f  the 
s e a s o n a l  p a s t u r e  l e v e l s .  A t  m o d e r a t e  l e v e l s  o f  s o i l  contamination 
( l e s s  t h a n  0 . 5  ppm D i e l d r i n ) ,  t h e  l e v e l s  o f  D i e l d r i n  i n  t h e  body 
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f a t  o f  s h e e p  i n c r e a s e d  d u r i n g  summer a n d  p a r t i c u l a r l y  i n  autumn, 
a n d  d e c r e a s e d  d u r i n g  w i n t e r  a n d  s p r i n g .  A t  h i g h e r  l e v e l s  of 
p o t e n t i a l  s o i l  c o n t a m i n a t i o n  ( m o r e  t h a n  0 . 9  ppm D i e l d r i n ) ,  b o d y  fat 
l e v e l s  i n c r e a s e d  d u r i n g  summer ,  a u t u m n  a n d  w i n t e r  a n d  decreased 
d u r i n g  spring. 

D u r i n g  t h e  f i r s t  15 m o n t h s  o f  g r a z i n g  t h e r e  w a s  a n  o v e r a l l  net 
a c c u m u l a t i o n  o f  D i e l d r i n  i n  t h e  b o d y  f a t  o f  sheep. 

S h e e p  b o d y  w e i g h t s  i n c r e a s e d  s l i g h t l y  i n  s p r i n g  b u t  remained 
r e l a t i v e l y  c o n s t a n t  t h r o u g h o u t  t h e  s t u d y  p e r i o d .  Therefore, 
l i v e w e i g h t ,  a n d  p r e s u m a b l y  b o d y  c o m p o s i t i o n ,  w o u l d  h a v e  h a d  minimal 
i n f l u e n c e  o n  t h e  D i e l d r i n  l e v e l s  detected. 

Body  f a t  l e v e l s  c a n  e x c e e d  t h e  MRL o f  0 . 2  ppm D i e l d r i n  o n  land 
c o n t a m i n a t e d  a t  0 . 4 3  ppm.  A t  h i g h e r  l e v e l s  o f  p o t e n t i a l  soil 
c o n t a m i n a t i o n  ( 1 . 3 3  ppm a n d  0 . 8 7  ppm w i t h  p o o r  s o i l  structure), 
t h e  b o d y  f a t  l e v e l s  o f  D i e l d r i n  c a n  d o u b l e  a n d  q u a d r u p l e  t h e  MRL. 

On l o a m y  s o i l s  s h e e p  b o d y  f a t  l e v e l s  o f  D i e l d r i n  i n c r e a s e d  with 
i n c r e a s i n g  l e v e l s  o f  s o i l  c o n t a m i n a t i o n .  H o w e v e r ,  o n  o r g a n i c  peat 
s o i l s  b o d y  f a t s  w e r e  n o t  c o n t a m i n a t e d  t o  t h e  s ame  e x t e n t  a s  o n  loam 
s o i l s .  T h e  b o d y  f a t  f r o m  w e t h e r s  g r a z e d  o n  t h e  p o o r l y  structured 
l o a m  s o i l  c o n t a i n e d  h i g h e r  l e v e l s  o f  D i e l d r i n  t h a n  w o u l d  be 
e x p e c t e d  f r o m  t h e  l e v e l  o f  s o i l  contamination. 

O n c e  s t o o k  w e r e  moved  o n t o  c l e a n  u n c o n t a m i n a t e d  p a d d o c k s ,  the 
a m o u n t  o f  D i e l d r i n  i n  t h e  b o d y  f a t  f e l l  r a p i d l y ,  a l m o s t  halving 
e v e r y  t h r e e  w e e k s .  T h i s  r u n d o w n  w a s  e v i d e n t  i n  w e t h e r s  f r o m  all 
sites. 

B o d y  f a t  l e v e l s  o f  D i e l d r i n  i n  a l l  s h e e p  c a n  b e  r e d u c e d  t o  below 
t h e  0 . 2  ppm MEL p r o v i d i n g  f a r m e r s  h a v e  e n o u g h  c l e a n  l a n d  and 
s u f f i c i e n t  t i m e  t o  c r a z e  s h e e p  b e f o r e  m a r k e t i n g .  Evan A t  mnriprRte 
l e v e l s  o f  s o i l  c o n t a m i n a t i o n  ( l e s s  t h a n  0 . 5  ppm D i e l d r i n )  b o d y  fat 
r e s i d u e s  c a n  f a l l  b e l o w  t h e  MRL d u r i n g  t h e  s p r i n g  p a s t u r e  flush. 

Wool f a t  l e v e l s  o f  D i e l d r i n  i n c r e a s e d  p r o g r e s s i v e l y  o n  moderately 
c o n t a m i n a t e d  l e a r n s  s o i l s  ( l e s s  t h a n  0 . 5  ppm D i e l d r i n ) .  o n l y  on 
s o i l s  w i t h  h i g h  l e v e l s  o f  D i e l d r i n  a n d / o r  w i t h  p o o r  s t r u c t u r e  did 
t h e  r a t e  o f  c o n t a m i n a t i o n  o f  w o o l  w i t h  D i e l d r i n  r i s e  r a p i d l y .  The 
r e a s o n  f o r  t h i s  r a p i d  i n c r e a s e  i s  n o t  c l e a r  b u t  i t  may b e  related 
t o  s o i l  a d s o r b e d  d i r e c t l y  o n  t o  t h e  fleece. 

T h e  " i n d u s t r y  s t a n d a r d "  l i m i t  o f  3 . 0  ppm D i e l d r i n  i n  w o o l  w a s  not 
e x c e e d e d  o n  a n y  o f  t h e  e i g h t  t r i a l  s i t e s ,  e v e n  o n  s o i l s  w i t h  a high 
p o t e n t i a l  f o r  contamination. 

F u t u r e  work 

A p a r t  f r o m  t h e  t w o  A l b a n y  t r i a l s  t h e  w e t h e r s  w i l l  b e  g r a z e d  o n  the 
o t h e r  s i t e s  u n t i l  s h e a r i n g  i n  S e p t e m b e r  1 9 9 0 .  T h e  a d d i t i o n a l  data 
c o l l e c t e d  w i l l  show d i f f e r e n c e s  i n  s o i l ,  p a s t u r e ,  b o d y  a n d  w o o l  fat 
l e v e l s  b e t w e e n  1 9 8 9  a n d  1 9 9 0 ,  a n d  may g i v e  some i n d i c a t i o n  of 
v a r i a t i o n s  b e t w e e n  y e a r s .  T h e  l o n g e r  t e r m  b u i l d  u p  o f  D i e l d r i n  in 
b o d y  a n d  w o o l  f a t s  w i l l  a l s o  b e  established. 
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N: 

TABLE 

SOIL  TRANSECT MEANS(ppm 

1 

DIELDRIN) 

DATES SAMPLING 
NOV '88 NOV '89 

TRANSECT LOCATION SOIL FEB NOV NOV REL TO REL TO 
NUMBER TYPE 1988 1988 1989 FEB '88 FEB '88 

(PPm) (PPm) (PPm) (%) (%) 

1 REDMOND PEAT 0.60 0.53 0.67 88 112 
2 ii it 1.04 0.97 1.50 93 144 
3 DENMARK PEAT 0.47 0.44 0.48 94 102 
4 IT II 0.93 1.01 0.98 109 105 
5 I /  II 1.02 1.07 1.18 105 116 
6 DENMARK PEAT 0.13 0.15 0.18 112 136 
7 it I. 0.29 0.30 0.31 103 106 
8 PEMBERTON LOAM 2.31 1.87 2.78 81 120 
9 ii ii 2.04 1.92 1.97 94 96 

10 II II 1.22 1.15 1.18 94 97 
11 KIRUP LOAM 1.35 1.47 1.61 109 120 
12 ii ii 0.38 0.33 0.35 87 92 
13 ii ii 1.05 0.84 1.17 81 112 
14 DARDANUP LOAM 0.37 0.48 0.47 129 126 
15 II II 0.53 0.53 0.64 99 119 
16 if if 0.89 0.88 0.94 99 106 
17 ii 0.20 0.20 0.20 98 101 
18 CARBUNUP LOAM 0.16 0.12 0.17 74 102 
19 II ii 0.41 0.37 0.45 91 110 
20 II II 0.12 0.11 0.16 85 126 
21 II II 0.66 0.40 0.60 72 106 
22 DARDANUP LOAM 0.47 0.51 0.76 110 162 
23 ii 0.92 0.82 0.91 89 99 
24 XlIZUP LUAU 0.83 0.73 0.98 on ou 118 
25 II II 1.12 0.83 1.24 74 111 
26 II II 0.20 0.14 0.24 71 120 
27 DARDANUP LOAM 0.52 0.53 0.78 102 150 
28 II II 0.73 0.81 1.09 110 149 
29 ii SAND 0.39 0.36 0.82 92 208 
30 MANJIMUP LOAM 0.74 0.76 0.99 102 134 
31 ii li 1.05 1.17 1.37 111 131 
33 ii 0.30 0.21 0.31 71 103 
35 MANJIMUP LOAM 1.17 1.27 1.36 109 116 
36 II It 4.03 2.81 4.21 70 105 
37 II II 1.22 1.26 1.40 103 115 
38 t, ii 1.07 0.96 1.16 89 108 
39 DONNYBROOK LOAM 0.39 0.54 0.50 139 130 
40 ii ii 0.74 1.11 1.00 150 136 
41 if ii 0.27 0.43 0.42 160 155 
42 JINDONG LOAM 0.33 0.30 0.32 91 97 

AVERAGE 0.76 0.74 0.90 

STD.ERR 0.03 0.03 0.04 

% RELATIVE TO FEB '88 100% 97% 119% 

. 4 4 1  SAMPLES / SAMPLING DATE 



TABLE 2 

SOIL PROFILE ( 0 - 10 cm ) 

DIELDRIN (ppm) 

4.) m m a 

88AL21/3 
- 

Peat 

Denmark 
88BY11 
- 

Loam 

Dardanup 

1 

88BY14 
- 

Loam 

Donnybrook R 
88BY27 
- 

Loam 

Donnybrook 

88BY28 
- 

Loam 
Brookhampton 

88BU24 
- 

Loam 

Jindong 
88BU25 
- 

Loam 

Calrbunup 
88MA47 
- 

Loam 

Pemberton 

88MA48 
- 

Loam 

Manjimup 01 U Cs3 I rd 
P --- 'N, A4 o .1-1 M 0 

H 7/ 
g 

>4 rd 
gai 03 

g M 0 
M 0 

U) 

0-1 0.18 0.53 1.79 0.82 0.93 010 0.27 0.39 0,72 0.76 0,09 

1-2 0.14 0.56 1.80 0.96 1.24 0.25 0.30 0.36 0.80 0.86 0.12 

2-3 0.20 0.57 1.78 1.09 1.39 0.28 0.33 0.42 0.94 0.92 0.13 

3-4 0.45 0.58 1.89 1.30 1.36 0.41 0.37 0.46 0.96 1.12 0.15 
- 

4-5 1.12 0.63 2.95 1.46 1.02 0.47 0.38 0.47 0.96 0.83 0,15 

5-6 1.53 0.70 2.93 1.37 1.03 0.52 0.36 0.44 0.95 0.83 0.16 

6-7 2.29 0.72 2.14 1.47 0.84 0.55 0.36 0.44 0.96 0.89 0.17 

7-8 2.34 0.77 1.46 1.49 0.76 0.59 0.35 0.48 0.94 0.99 0.17 

8-9 2.0_3%, 0.73 1,23 1.49 0.70 0,63 0.38 0.51 0.93 1.06 0.16 

9-10 1.68 0.71 1.30 1.60 0.66 0.62 0.41 0.52 0.93 0.74 0.16 



T A B L E  3 

SOIL PROFILE ( 0 - 20 cm ) 

DIELDRIN (ppm) 

Sampling 

Depth 

(cm) 

88AL20 
- 

Peat 

Redmond 
88BY9 
- 

Loam 

'irup 88BY10 
- 

Loam 

ardanup 88BY13/1 
- 

Loam 

'ardanup 

1 • 

885Y13/2 
- 

Loam 

Dardanup 
88B128 
- 

Loam 
Brookhampton 

88BU19 
- 

Loam 

Carbunup 

e m o a 
1 
tp 0 o (No 

0 I:I CO 0 CO .,-1 

88MA45 
- 

Loam 

Man 

jimup 
88MA46 
- 

Loam 

Manjimup 

0-1 0.43 5.74 1.08 0.63 3.37 0.27 2.09 0.35 0.92 2.06 

1-2 0.44 6.74 1.10 0.77 4.13 0.38 2.16 0.40 1.21 2.00 

2-3 0.61 6.94 1.07 0.83 4.68 0.42 2.28 0.48 1.35 1.62 

3-4 0.88 6.11 1.04 0.84 4.72 0.39 2.49 0.53 1.34 1.81 

4-5 0.91 4.58 1.03 0.92 4.77 0.39 2.47 0.56 1.40 1.91 

5-6 1.04 2.83 1.10 1.03 4.66 0.38 2.18 0.56 1.47 2.14 

6-7 1.04 2.46 1.25 1.16 4.43 0.39 2.18 0.60 1.70 2.26 

7-8 1.01 2.19 1.34 1.23 3.84 0.41 2.44 0.53 1.56 2.40 

8-9 0.78 2.08 1.49 1.16 2.37 0.41 1.66 0.51 1.51 2.62 

9-10 0.69 1.94 1.58 1.11 1.02 0.42 1.93 0.50 1.72 2.40 

10-11 0.7.2 1.82 1.25 0.04 0.02 0.43 1.34 0.52 1.51 2.55 

11-12 0.57 1.71 1.08 0.02 0.02 0.40 1.14 0.52 1.44 2.65 

12-13 0.53 1.48 0.78 0.00 0.01 0.42 0.96 0.54 1.13 2.89 

13-14 0.41 1.15 0.48 0.00 0.01 0.47 0.70 0.57 0.56 2.99 

14-15 0.37 0.97 0.25 0.00 0.00 0.45 0.58 0.57 0.56 2.92 

15-16 0.24 0.79 - 0.00 0.00 0.47 0.38 0.56 0.65 2.82 

16-17 0.05 0.62 - 0.00 0.00 0.47 0.27 0.54 0.52 2.98 

17-18 0.00 0.52 - 0.00 0.00 0.48 0.19 0.47 0.45 2.80 

18-19 0.00 0.44 - 0.00 0.00 0.52 0.13 0.47 0.52 2.95 

19-20 0.00 0.29 - 0.00 0.00 0.50 0.09 0.47 0.46 2.63 



TABLE 4 

S O I L  DECONTAMINATION - CULTIVATION 

MEAN S O I L  DIELDRIN (ppm) 

LOCATION SOIL 
TYPE 

IMMEDIATELY BEFORE 
1 s t  CULTIVATION 

IMMEDIATELY AFTER 
1 s t  CULTIVATION 

DARDANUP LOAM 0.66 0!71 

DARDANUP LOAM 1.19 1.62 

DONNYBROOK LOAM 0.76 1.04 

GOODWOOD LOAM 2.40 2.72 

DARDANUP SANDY 0.31 0.39 
LOAM 

N . B .  ( i )  S o i l  s a m p l e s  w e r e  c o l l e c t e d  f r o m  0 - 1 0 c m  depth. 
( i i )  R o t a r y  H o e  c u l t i v a t i o n  d e p t h  w a s  2 0 c m  a t  e a c h  site. 



TABLE 5 
S O I L  DECONTAMINATION - CULTIVATION 

. 
MEAN S O I L  DIELDRIN(ppm) 

LOCATION SOIL 
TYPE 

INITIAL FINAL 

\ 
DENMARK PEAT 1.10 0.74 

DARDANUP LOAM 0.71 1.18 

DARDANUP LOAM 1.62 1.73 

DONNYBROOK LOAM, 1.04 0.91 

GOODWOOD LOAM 2.72 3.11 

DARDANUP SANDY 0.39 0.63 
Lookm 

N . B .  S o i l  D i e l d r i n  M R . L .  i s  0 . 1 0  ppm. 
R e t r a n s f o r m e d  m e a n  X = LOG(X) 



SURFACE DRAINAGE TRIAL 86V1/5164EX 

E f f i c i e n t  s u r f a c e  d r a i n a g e  o f  p a d d o c k s  c a n  b e  a c h i e v e d  b y  laser 
l e v e l l i n g .  T h e s e  f r e e l y  d r a i n e d  p a s t u r e s  s h o u l d  now n o t  b e  limited 
b y  w a t e r l o g g i n g  o r  s a l t  a c c u m u l a t i o n .  T h e s e  p a s t u r e s  s h o u l d  also 
p r o d u c e  m o r e  h e r b a g e  a n d  c a r r y  m o r e  s t o c k  t o  p a y  t h e  $ 5 0 0 / h a  c o s t  of 
l a s e r  levelling. 

W h i l s t  l a s e r  l e v e l l i n g  i s  m o r e  w i d e l y  u s e d  i n  i r r i g a t e d  p a s t u r e s  it 
h a s  a l s o  b e e n  s u c c e s s f u l l y  d e m o n s t r a t e d  o n  d r y l a n d  p a s t u r e s  a t  Vasse 
R e s e a r c h  S t a t i o n .  T h i s  e x p e r i m e n t  w a s  d e s i g n e d  t o  q u a n t i f y  the 
r e s p o n s e  o f  a n n u a l  p a s t u r e s  t o  i m p r o v e  d r a i n a g e  b y  l a s e r  levelling. 

T h e  t r i a l  p l o t s  w e r e  l a s e r  l e v e l l e d  i n  1 9 8 6  a n d  a g a i n  i n  1 9 8 7  before 
b e i n g  s o w n  t o  p a s t u r e  a n d  g r a z e d  w i t h  sheep. 

R e s u l t s  a n d  Discussion 

T h e  s t o c k i n g  r a t e  d a t a  i n d i c a t e s  t h a t  t h e  l a s e r  l e v e l l e d  treatment 
c a n  p r o d u c e  g o o d  s p r i n g  p a s t u r e s  a n d  h i g h  s t o c k i n g  r a t e s ,  b u t  fails 
t o  y i e l d  m o r e  e a r l y  a u t u m n / w i n t e r  f e e d  r e l a t i v e  t o  t h e  untreated 
c o n t r o l .  R e a s o n s  f o r  t h i s  i n c l u d e  t h e  o b s e r v a t i o n s  t h a t  t h e  laser 
l e v e l l e d  p l o t s ,  a l t h o u g h  b e t t e r  d r a i n e d ,  w e r e  u n i f o r m l y  waterlogged 
a n d  u n i f o r m l y  s a l t  a f f e c t e d .  I n  c o m p a r i s o n  t h e  u n t r e a t e d  control 
p l o t s  h a d  h i g h  p r o d u c t i v e  mounds  a n d  n o n - p r o d u c t i v e  d e p r e s s i o n s .  The 
e x t e r n a l  d r a i n a g e  o f  t h e  e x p e r i m e n t  w a s  a l s o  l i m i t e d  b y  l o w  gradient. 
T h i s  h a s  now improved. 

T h e  f a i l u r e  o f  t h e  l a s e r  l e v e l l e d  p l o t s  t o  p r o d u c e  g o o d  e a r l y  autumn 
f e e d  may a l s o  b e  d u e  t o  p o o r  s o i l  f e r t i l i t y  i n  t h e  " c u t "  a r e a s  where 
t o p s o i l  h a s  b e e n  t r a n s p o r t e d  t o  t h e  " f i l l "  a r e a s .  T h i s  h a s  b e e n  very 
p r o n o u n c e d  o n  some l a s e r e d  i r r i g a t i o n  p l o t s .  T o p s o i l  i s  now 
m t o o k p i l e d  a n d  r e s p r e a d  a f t n r  l a n n r  i n v n i l i n g  t o  p r n , v o n t  nutritional 
problems. 

T h i s  e x p e r i m e n t  w i l l  b e  c r o p p e d  i n  1 9 9 0  a n d  r e s o w n  t o  p a s t u r e  in 
1 9 9 1 .  P a s t u r e  g r o w t h  r a t e s  w i l l  b e  r e c o r d e d  i n  1991/92. 



STOCKING RATE ( S H E E P / H A )  - 8 6  Vi. 

1987 1988 1989 

TREATMENT 

CONTROL 

1 

RENOVATION 

LASER 

LEVELLING 

& 

RESEEDING 

CONTROL 

RENOVATION 

LASER 

LEVELLING 

& 

RESEEDING 

CONTROL 

RENOVATION 

1 

LASER 

LEVELLING 

& 

RESEEDING 

AUTUMN APR-JUN 6.8 0 0 3.2 3.2 3.2 10.1 10.0 6.3 
WINTER JUL-SEPT 12.6 5.8 3.6 9.6 8.1 8.8 14.7 11.5 10,7 
S P R I N G  OCT-NOV 5.4 7.6 7.2 13.0 11.6 15.0 17.5 17.4 23.3 
SUMMER DEC-MAR 9.5 9.5 9.5 7.9 9.0 7.5 

MIT-SUMMER MEAN 9.0 5.7 5.6 7.2 7.0 7.2 15.6 14.2 13.9 

MOST PRODUCTIVE TREATMENTS - 8 6  Vi. 

AUTUMN 
WINTER 
SPRING 
SUMMER 

AUT-SUMMER MEAN 

1987 1988 1989 

CONTROL 
CONTROL 
RENOV/LASER 
N.S.D. 

CONTROL 

N.S.D. 
CONTROL 
LASER 
RENOVATION 

N.S.D. 

CONTROL/RENOV 
CONTROL 
LASER 
N/A 

CONTROL 

N . S . D .  = NO S I G N I F I C A N T  DIFFERENCES 
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