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THE EFFECT OF SOIL ACIDITY ON BARLEY 

MAIN POINTS: 

T h r e e  l i m i n g  e x p e r i m e n t s  w e r e  e s t a b l i s h e d  t o  c o n f i r m  previous 
e s t i m a t e s  o f  t h e  c r i t i c a l  s o i l  a c i d i t y  l e v e l  f o r  b a r l e y .  Two 
e x p e r i m e n t s  s t u d y i n g  t h e  e f f e c t  o f  d e p t h  o f  i n c o r p o r a t i o n  o n  the 
e f f e c t i v e n e s s  o f  l i m e ,  e s t a b l i s h e d  i n  1 9 8 6 ,  w e r e  c o n t i n u e d  in 
1987. 

T h e  r e s u l t s  f r o m  t h e  t h r e e  l i m i n g  e x p e r i m e n t s  e s t a b l i s h e d  this 
y e a r  s u p p o r t e d  t h e  c o n c l u s i o n  t h a t  b a r l e y  i s  a f f e c t e d  b y  soil 
a c i d i t y  a t  p H ' s  a r o u n d  4 . 2  a n d  4 . 3  ( C a C 1 2 )  a n d  t h a t  d e p t h  o f  this 
a c i d  l a y e r  i s  important. 

S i g n i f i c a n t  l i m e  r e s p o n s e s  w e r e  o b t a i n e d  a t  t h e  K a t a n n i n g  depth 
o f  l i m e  i n c o r p o r a t i o n  s i t e  b u t  c o n c l u s i o n s  c a n  n o t  b e  made 
b e c a u s e  o f  p o s s i b l e  m i x i n g  o f  a c i d  a n d  l e s s  a c i d  l a y e r s  further 
d o w n  t h e  p r o f i l e  a t  t h e  d e e p e r  d e p t h s  o f  incorporation. 

BACKGROUND: 

I n  1 9 8 6  l i m e  r e s p o n s e s  ( g r e a t e r  t h a n  10%) i n  b a r l e y  h a d  been 
o b t a i n e d  a t  t h e  t h r e e  m o s t  a c i d  o f  n i n e  e x p e r i m e n t a l  s i t e s .  At 
t w o  o f  t h e  s i t e s  t h e  r e s p o n s e  h a d  b e e n  m a i n l y  d u e  t d  lime 
o v e r c o m i n g  n u t r i e n t  d e f i c i e n c i e s .  A t  t h e  t h i r d  s i t e  ( w h e r e  a 30% 
r e s p o n s e  t o  l i m e  o c c u r r e d )  a l l e v i a t i o n  o f  a l u m i n i u m  t o x i c i t y  was 
t h e  m a i n  r e a s o n  f o r  t h e  response. 

On t h e  b a s i s  o f  t h i s  r e s e a r c h  i t  i s  s u g g e s t e d  t h a t  b a r l e y  n o t  be 
g r o w n  o n  s o i l s  w i t h  a pH ( 0 . 0 1  M C a C l 2 )  l e s s  t h a n  4,5. 

E x a m i n a t i o n  o f  a n u m b e r  o f  b a r l e y  v a r i e t i e s  i n  t e r m s  o f  their 
a c i d  s e n s i t i v i t y  h a d  s h o w n  t h a t  t h e r e  d o  e x i s t  v a r i e t i e s  which 
a r e  m o r e  t o l e r a n t  o f  a c i d i t y  b u t  t h e y  a p p e a r  t o  b e  n o t  well 
a d a p t e d  t o  W . A . ' s  e n v i r o n m e n t a l  conditions. 

Two e x p e r i m e n t s  s t u d y i n g  t h e  e f f e c t  o f  d e p t h  o f  i n c o r p o r a t i o n  on 
t h e  e f f e c t i v e n e s s  o f  t h e  l i m e  s h o w e d  n o  c l e a r  r e s u l t ,  However, 
i t  h a d  b e e n  a n t i c i p a t e d  t h a t  a t  l e a s t  o n e  y e a r  w o u l d  b e  required 
f o r  t h e  s o i l s  t o  s e t t l e  down  a f t e r  b e i n g  d i s t u r b e d  t o  variable 
depths. 

1 9 6 7  PROGRAMME: 

1 .  D e t e r m i n a t i o n  o f  C r i t i c a l  S o i l  A c i d i t y  L e v e l  f o r  Barley 

I n  1 9 8 7 ,  t h r e e  n e w  t r i a l s  w e r e  s e t  u p  t o  c o n f i r m  a n d  f i n e  tune 
o u r  e s t i m a t e s  o f  t h e  c r i t i c a l  pH a n d  a l u m i n i u m  l e v e l  f o r  barley. 
T h e  r e s u l t s  f i -om t h e s e  t r i a l s  s u p p o r t e d  t h e  c o n c l u s i o n  that 
b a r l e y  i s  a f f e c t e d  b y  s o i l  a c i d i t y  a t  p H ' s  a r o u n d  4 . 2  a n d  4 . 3  and 
t h a t  t h e  d e p t h  o f  t h i s  a c i d  l a y e r  i s  important. 

A t  a g i n  (pH 0 - 10cm 4 . 3  i n  0 . 0 1  M CaC1 , F i g u r e  1 )  2 0  t o  25% 
l i m e  r e s p o n s e s  o c c u r r e d  i n  S t i r l i n g  a n d  O r a m  2 5 3  ( a  barley 
v a r i e t y  w h i c h  i s  b e l i e v e d  t o  h a v e  s o m e  a c i d  t o l e r a n c e )  a t  3t 
l i m e / h a  a n d  A r o o n a  a t  i t  l i m e / h a .  M i l l e w a  a n d  C o o r o n g  tritioale 
b o t h  s h o w e d  n o  o r  s m a l l  r e s p o n s e s  t o  l i m e .  B o t h  c r o p s  also 
o u t y i e l d e d  S t i r l i n g  b y  22% a t  n i l  l i m e  i n  t h e  g r a i n  yield, 



FIGURE 1 :  T h e  e f f e c t  o f  l i m e  o n  d r y  m a t t e r  p r o d u c t i o n  (DMP) 
9 6  d a y s  a f t e r  s o w i n g  a n d  g r a i n  y i e l d  (GY) a t  Wagin. 
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FIGURE 2 :  T h e  e f f e c t  o f  l i m e  o n  d r y  m a t t e r  p r o d u c t i o n  (DMP) 
9 8  d a y s  a f t e r  s o w i n g  a n d  g r a i n  y i e l d  (GY) a t  Katanning. 
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A t  K a t a n n i n g  (pH 0 - 10cm 4 , 2 ,  F i g u r e  2 )  3 t  l i m e / h a  i n c r e a s e d  the 
e a r l y  d r y  m a t t e r  p r o d u c t i o n  o f  S t i r l i n g  b y  27%, O r a m  2 5 3  b y  42% 
a n d  C o o r o n g  b y  26%. A r o o n a  s h o w e d  a 14% i n c r e a s e  a t  i t  lime/ha 
w h i d e  M i l l e w a  s h o w e d  a 20% d e c r e a s e  i n  y i e l d  a t  3 t  lime/ha. 
G r a i n  y i e l d  r e s p o n s e s  w e r e  much  lower. 

A t  Mt B a r k e r  (pH 0 - 10cm 4 . 4 ,  F i g u r e  3 )  r a i n f a l l  c o n d i t i o n s  were 
m o r e  f a v o u r a b l e ,  S t i r l i n g  s h o w e d  a l i m e  d e p r e s s i o n  e a r l y  i n  the 
s e a s o n  ( a  22% d e c r e a s e  a t  3 t  l i m e / h a )  h o w e v e r  b y  m a t u r i t y  o n l y  a 
s m a l l  d e c r e a s e  w a s  a p p a r e n t ,  A r o o n a  a l s o  s h o w e d  a e a r l y  growth 
d e p r e s s i o n  a t  3 t  l i m e / h a ,  w i t h  y i e l d s  d e c r e a s i n g  b y  17%, at 
m a t u r i t y  t h e  d e c r e a s e  w a s  s m a l l e r .  Oram,  M i l l e w a  a n d  Coorong 
s h o w e d  n o  o r  s m a l l  r e s p o n s e s  t o  l i m e .  T h i s  s i t e  c o n s i s t e d  of 
10cm o f  s a n d  o v e r  a c l a y  w h i c h  h a d  a much  h i g h e r  pH t h a n  the 
t o p s o i l .  T h i s  s h a l l o w  d e p t h  o f  t h e  a c i d  l a y e r  m a y  e x p l a i n  the 
l a c k  o f  p o s i t i v e  l i m e  responses. 

Two o f  t h e  t h r e e  t r i a l s  w e r e  i n  a r e a s  w h i c h  e x p e r i e n c e d  v e r y  low 
g r o w i n g  s e a s o n  r a i n f a l l  a n d  a s  a r e s u l t  o b t a i n i n g  significant 
t r e a t m e n t  r e s u l t s  w a s  d i f f i c u l t .  T h e s e  t r i a l s  w i l l  b e  r e s o w n  in 
1 9 8 8  t o  f u r t h e r  e x a m i n e  t h e  l i m e  r e s p o n s e  i n ,  h o p e f u l l y ,  more 
f a v o u r a b l e  conditions. 

2 .  D e p t h  o f  L i m e  Incorporation 

T h e  t w o  t r i a l s  s t u d y i n g  t h e  e f f e c t  o f  d e p t h  o f  l i m e  incorporation 
w e r e  c o n t i n u e d  i n  1 9 8 7 .  S i g n i f i c a n t  l i m e  r e s p o n s e s  w e r e  obtained 
a t  t h e  K a t a n n i n g  s i t e  (pH 0 - 1 0 c m  4 . 6 ,  F i g u r e  4 ) .  L i m e  responses 
o c c u r r e d  i n  a l l  t r e a t m e n t s  i n  t h e  e a r l y  d r y  m a t t e r  p r o d u c t i o n  but 
t h e  g r e a t e s t  r e s p o n s e  ( 5 0 - 5 5 % )  o c c u r r e d  i n  t h e  5cm r o t a r y  h o e  and 
s c a r i f i e r  t r e a t m e n t s .  T h e  g r a i n  y i e l d  r e s p o n s e s  w e r e  smaller 
p o s s i b l y  d u e  t o  v e r y  l o w  f i n i s h i n g  r a i n s .  I n  t h e  5cm r o t a r y  hoe 
a n d  s c a r i f i e r  t r e a t m e n t s  l i m e  r e s p o n s e s  o f  2 0  t o  23% o c c u r r e d  but 
i n  t h e  o t h e r  t r e a t m e n t s  n o  r e s p o n s e  t o  l i m e  occurred. 

A t  n i l  l i m e  t h e  10cm a n d  20cm r o t a r y  h o e  d e p t h S  h a d  h i g h e r  grain 
y i e l d s  a n d  t h e  maximum y i e l d  w i t h  l i m e  w a s  s i m i l a r  t o  t h e  maximum 
y i e l d  o f  t h e  o t h e r  t w o  t r e a t m e n t s  i n d i c a t i n g  t h a t  m i x i n g  o f  acid 
a n d  l e s s  a c i d  l a y e r s  f u r t h e r  d o w n  t h e  p r o f i l e  o c c u r r e d .  I f  this 
i s  t h e  c a s e  n o  c o n c l u s i o n s  c a n  b e  m a d e  a b o u t  d e p t h  o f  lime 
incorporation. 
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FIGURE 3 :  T h e  e f f e c t  o f  l i m e  o n  d r y  m a t t e r  p r o d u c t i o n  (DMP) 91 
d a y s  a f t e r  s o w i n g  a n d  g r a i n  y i e l d  a t  Mt  Barker. 
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FIGURE 4 :  T h e  e f f e c t  o f  l i m e  i n c o r p o r a t e d  t o  a n u m b e r  o f  depths 
o n  d r y  m a t t e r  p r o d u c t i o n  (DMP) 8 5  d a y s  a f t e r  sowing 
a n d  g r a i n  y i e l d  o f  S t i r l i n g  b a r l e y  ( l i m e  a p p l i e d  in 
1 9 8 6 ,  RH = r o t a r y  hoe). 
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INDIVIDUAL TRIAL DATA 

C o - o p e r a t o r :  G. S t o t t  (Farmer) 

T r i a l  N u m b e r :  87NA91 

L o c a t i o n :  agin 

S o i l  T y p e :  G r e y  l o a m y  sand 

pH ( C a C 1 2 )  0 - 1 0 c m  4.3 

L i m i n g  D a t e :  May 1 4 ,  1987. 

S e e d i n g  D a t e :  J u n e  18. 

F e r t i l i z e r :  T h e  m a j o r i t y  o f  t h e  p l o t s  h a d  c o m p l e t e  fertilizer 
a p p l i e d  t o  t h e m  w h i c h  c o n s i s t e d  o f  1 2 0 k g  Agran/ha, 
1 0 0 k g  T S P / h a , . 1 0 0 k g  P o t a s h / h a ,  5 0 k g  Magnesium 
S u l p h a t e / h a ,  2 5 k g  M a n g a n e s e  S u l p h a t e / h a ,  1.3kg 
Z i n c  O x i d e / h a ,  6 k g  C o p p e r  S u l p h a t e / h a  a n d  300g 
M o l y b d e n u m  Trioxide/ha. 

I n  a d d i t i o n  t h e r e  w e r e  a f e w  f e r t i l i z e r  treatments 
w h i c h  w e r e  c o m p l e t e  -Mo, c o m p l e t e  - K ,  complete 
-Mn a n d  N+P ( 1 2 0 k g  A g r a n / h a ,  1 0 0  k g  TSP/ha). 

Results: 

T a b l e  1 :  T h e  e f f e c  o f  l i m e  a n d  f e r t i l i z e r s  o n  p l a n t  densities 
( p l a n t s / m ' )  2 7  d a y s  a f t e r  sowing. 

LIME COMPLETE FERTILIZER 

R a t e  (t/ha) Stirling O r a m  253 Aroona M i l l e w a  Coorong 

0 76 76 87 1 1 1  76 
1.0 96 83 82 99 75 
3.0 9 0  70 87 100 83 

Mean 8 8  76 85 103 78 

L i m e  n o t  s i g n i f i c a n t  (P>0.05) 

LIME . STIRLING AROONA 

R a t e  (t/ha) Comp.-Mo Comp. -K N-FP 1 Comp,-Mn Comp.-Mo 

0 93 90 94 1 ^ 93 
3.0 83 

F e r t i l i z e r  n o t  significant. 



T a b l e  2 :  T h e  e f f e c t  o f  l i m e  a n d  f e r t i l i z e r s  o n  e a r l y  d r y  matter 
p r o d u c t i o n  ( k g / h a )  s a m p l e d  9 6  d a y s  a f t e r  sowing. 

LIME COMPLETE FERTILIZER 

R a t e  (t/ha) S t i r l i n g  Oram 2 5 3  : A r o o n a  ' Millewa Coorong 

1 7 5 3  1515 1840 1729 2301 
1.0 1 9 9 7  2052 2264 1743 2427 
3.0 2 1 2 9  1477 2036 1876 2369 

Mean+Lime 2 0 6 3  1 7 6 5  2150 1 8 1 0  2398 
Mean 1 9 6 0  1 6 8 2  2047 1 7 8 3  2366 

L i m e  n o t  s i g n i f i c a n t .  C r o p  s i g n i f i c a n t  ( P < 0 . 0 1 )  LSD 5% = 191 
• ( n  = 12) 

LIME STIRLING AROONA 

R a t e  ( t / h a )  Comp. -Mo C o m p . - K  N.4-P Comp. -Mn Comp.-Mo 

2027 
3.0 

1 5 3 4  1656 1975 
1954 

F e r t i l i z e r  n o t  significant. 

T a b l e  3 :  T h e  e f f e c t  o f  l i m e  a n d  f e r t i l i z e r s  o n  d r y  matter 
p r o d u c t i o n  a t  m a t u r i t y  ( k g / h a )  s a m p l e d  2 3 r d  November. 

LIME 

R a t e  (t/ha) 1 Stirling 

COMPLETE FERTILIZER. 

Oram 2 5 3  A r o o n a  M i l l e w a  Coorong 

0 2501 2365 2 6 5 9  2 8 4 1  3119 
1.0 2544 2862 3 1 9 2  2 6 5 4  3051 
3.0 2798 2730 1 2 8 1 7  I 2586 3336 

Mean+Lime 2671 2796 3005 2620 3194 
Mean 1 2614 2653 2889 2694 3169 

L i m e  n o t  s i g n i f i c a n t .  C r o p  s i g n i f i c a n t  ( P < 0 . 0 1 )  LSD 5% = 255 
( n  = 12) 

LIME 

R a t e  (t/ha) 

STIRLING 1 AROONA 

Comp. -Mo  Comp. - K  1 Comp. -Mn 1 Comp.-Mo 
1 1 1 i 

0 2 5 0 8 2 1 6 6  : 2 1 3 8  : - 1 2754 : 3 . 0  - - ' 1 - ' 1 2 7 6 0  1 

F e r t i l i z e r  n o t  significant. 



T a b l e  4 :  T h e  e f f e c t  o f  l i m e  a n d  f e r t i l i z e r s  o n  g r a i n  yield 
(kg/ha) 

LIME COMPLETE FERTILIZER 

R a t e  (t/ha) S t i r l i n g  O r a m  2 5 3  Aroona M i l l e w a  Coorong 

0 7 1 3  6 3 4  841 8 7 3  869 
1.0 8 7 0  7 6 8  1000 8 1 3  843 
3.0 879 7 0 0  927 894 954 

Mean-I-Lime 875 7 3 4  964 854 899 
Mean 821 7 0 1  923 860 889 

L i m e  n o t  s i g n i f i c a n t .  C r o p  s i g n i f i c a n t  ( P < 0 . 0 1 )  LSD 5% = 76 
( n  = 12) 

LIME 

R a t e  (t/ha) 

STIRLING AROONA 

C o m p . - M o  C o m p . - K  N1-1D C o m p . - M n  Comp.-Mo 

0 8 2 1  6 8 9  718 
3.0855 

916 
^ 

F e r t i l i z e r  n o t  significant. 

COMMENTS: 

Y i e l d s  w e r e  v e r y  l o w  a s  a r e s u l t  o f  l o w  r a i n f a l l  a f t e r  seeding, 
i n  a d d i t i o n  t h u n d e r s t o r m s  a f t e r  t h e  c r o p  m a t u r e d  c a u s e d  some 
damage. 
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C o - o p e r a t o r :  R. Williss 

T r i a l  N u m b e r :  87A137 

L o c a t i o n :  Woogenilup 

S o i l  T y p e :  0 - 1 0 c m  G r e y  l o a m y  s a n d ,  +10cm clay 

pH ( C a C 1 2 )  0 - 1 0 c m  4.4 

L i m i n g  D a t e :  May 1 5 ,  1987. 

S e e d i n g  D a t e :  J u n e  16. 

F e r t i l i z e r :  1 2 0 k g  A g r a n / h a ,  1 0 0 k g  T S P / h a ,  1 0 0 k g  Potash/ha, 
5 0 k g  M a g n e s i u m  S u l p h a t e / h a ,  2 5 k g  M a n g a n e s e  Sulphate/ha 
1 . 3 k g  Z i n c  O x i d e / h a ,  6 k g  C o p p e r  S u l p h a t e / h a  a n d  300g 
M o l y b d e n u m  Trioxide/ha. 

Results: 

T a b l e  1 :  T h e  e f f e c t  o f  l i m e  o n  p l a n t  d e n s i t i e s  ( p l a n t s / m 2 )  27 
d a y s  a f t e r  sowing. 

LIME COMPLETE FERTILIZER 

R a t e  ( t / h a )  S t i r l i n g  1 Oram 2 5 3  1 A r o o n a  1 M i l l e w a  Coorong 

0 9 6  1 8 5  1 9 3  8 2  85 
1 . 0  1 1 0  1 7 9  1 8 3  8 6  75 
3 . 0  9 6  J I 9 5  1 8 4  9 4  74 

1 1 
Mean  101  86 1 8 6  8 7  76 

L i m e  n o t  s i g n i f i c a n t  (P>0.05) 

T a b l e  2 :  T h e  e f f e c t  o f  l i m e  o n  e a r l y  d r y  m a t t e r  production 
( k g / h a )  s a m p l e d  9 1  d a y s  a f t e r  sowing. 

LIME COMPLETE FERTILIZER 

R a t e  ( t / h a )  S t i r l i n g  1 Oram 2 5 3  ' A r o o n a  M i l l e w a  Coorong 

0 4 2 0 6 a  3 1 3 6  2955 
1 . 0  3 7 1 1 a b  3 3 1 5  2917 
3 . 0  t 3 2 6 8 b  2 9 8 0  2466 

1 

2284 
2393 
2069 

M e a n + L i m e  1 3 4 9 0  3 1 4 8  1 2 6 9 2  2231 
Mean 1 3 7 2 8  3 1 4 4  : 2 7 7 9  2249 

2643 
2490 
2581 

2536 
2572 

L i m e  s i g n i f i c a n t  (P<0.07) 
C r o p  s i g n i f i c a n t  ( P < 0 . 0 1 )  LSD 5% = 3 2 6  ( n  = 12) 



T a b l e  3 :  T h e  e f f e c t  o f  l i m e  o n  d r y  m a t t e r  p r o d u c t i o n  a t  maturity 
( k g / h a )  s a m p l e d  2 4 t h  November, 

LIME COMPLETE FERTILIZER 

R a t e  ( t / h a )  S t i r l i n g  Oram 253 A r o o n a  Millewa Coorong 

0 6 8 2 4 a b  7712 6 9 1 9  6942 7139a 
1 . 0  7 5 9 6 a  7865 6 9 8 6  6337 6506ab 
3.0 6 4 6 8 b  7178 6941 6397 5669b 

Meani-Lime 7 0 3 2  7522 6964 6367 6088 
Mean 6 9 6 3  7585 6948 6559 6438 

L i m e  s i g n i f i c a n t  (P<0.07) 
C r o p  s i g n i f i c a n t  ( P < 0 . 0 1 )  LSD 5% = 5 6 6  ( n  = 12) 

T a b l e  4 :  T h e  e f f e c t  o f  l i m e  o n  g r a i n  y i e l d  (kg/ha) 

LIME COMPLETE FERTILIZER 

R a t e  (t/ha) Stirling 1 O r a m  253 Aroona Millewa Coorong 

0 3517 3209 2908a 2168 2015 
1.0. 3481 3309 2727ab 2010 1795 
3.0 3406 1 3201 2631b 1910 1828 

Mean+Lime 3444 3255 2679 1960 1812 
Mean 3468 .3239 2755 2029 1879 

L i m e  s i g n i f i c a n t  ( P < 0 . 0 5 )  LSD 5% = 2 6 4  ( n  = 4) 
C r o p  s i g n i f i c a n t  ( , P < 0 . 0 1 )  LSD 5% = 1 5 9  ( n  = 12) 

F o r  t h e  l i m e  e f f e c t  d a t a  i n  t h e  s a m e  c o l u m n  f o l l o w e d  b y  t h e  same 
l e t t e r  a r e  n o t  s i g n i f i c a n t l y  different. 
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C o - o p e r a t o r :  T. E y r e s  (farmer) 

T r i a l  N u m b e r :  87KA77 

L o c a t i o n :  Kojonup 

S o i l  T y p e :  G r e y  l o a m y  sand 

pH ( C a C 1 2 )  0 - 1 0 c m  4.2. 

L i m i n g  D a t e :  May 1 4 ,  1987. 

S e e d i n g  D a t e :  J u n e  17. 

F e r t i l i z e r :  1 2 0 k g  A g r a n / h a ,  1 0 0 k g  T S P / h a ,  1 0 0 k g  Potash/ha, 
5 0 k g  M a g n e s i u m  S u l p h a t e / h a ,  2 5 k g  M a n g a n e s e  Sulphate/he 
1 . 3 k g  Z i n c  O x i d e / h a ,  6 k g  C o p p e r  S u l p h a t e / h a  a n d  300g 
Molybdenum-Trioxide/ha. 

Results: 

T a b l e  1 :  T h e  e f f e c t  o f  l i m e  o n  p l a n t  d e n s i t i e s  ( p l a n t s / m 2 )  27 
d a y s  a f t e r  sowing. 

LIME COMPLETE FERTILIZER 

R a t e  (t/ha) 

0 
1.0 
3.0 

S t i r l i n g  1 Oram 2 5 3  1 A r o o n a  1 M i l l e w a  Coorong 
1 1 1 7 9  1 69 1 8 1  1 1 82 ' 

7 9  7 1  1 7 4  1 84. 
7 4  76 1 8 3  1 1 77 1 

1 1 i 79 1 1 1 1 Mean  . 7 7  72 

L i m e  n o t  s i g n i f i c a n t  (P>0.05) 

81 

74 
72 
71 

72 

T a b l e  2 :  T h e  e f f e c t  o f  l i m e  o n  e a r l y  d r y  m a t t e r  production 
( k g / h a )  s a m p l e d  9 8  d a y s  a f t e r  sowing. 

LIME COMPLETE FERTILIZER 

R a t e  ( t / h a )  S t i r l i n g  Oram 253 A r o o n a  M i l l e w a  Coorong 

0 1104a 
1 . 0  1383ab 
3 . 0  1406b 

920a 
1119ab 
1302b 

1 3 2 9  1451a 
1 5 1 0  1336ab 
1 4 1 7  1152b 

1268e. 
1282a 
1600b 

M e a n + L i m e  1395 
Mean  1296 

1 2 1 1  1 4 6 4  1244 
1 1 1 4  1 4 1 9  1313 

1441 
1383 

L i m e  s i g n i f i c a n t  ( P < 0 . 0 1 )  LSD 5% = 2 9 0  ( n  = 4) 
C r o p  s i g n i f i c a n t  ( P < 0 . 0 1 )  LSD 5% 1 4 2  ( n  = 12) 

F o r  t h e  l i m e  e f f e c t  d a t a  i n  t h e  s a m e  c o l u m n  f o l l o w e d  b y  t h e  same 
l e t t e r  a r e  n o t  s i g n i f i c a n t l y  different. 



T a b l e  3 :  T h e  e f f e c t  o f  l i m e  o n  d r y  m a t t e r  p r o d u c t i o n  a t  maturity 
. ( k g / h a )  s a m p l e d  2 5 t h  November. 

LIME COMPLETE FERTILIZER 

R a t e  ( t / h a )  Stirling Oram 253 Aroona 
1_ 

Millewa Coorong 

0 3140 3459 3371 1 3442 3390 
1 . 0  3257 3801 3294 1 3768 3334 
3,0 3869 3855 3243 1 3284 3140 

Mean+Lime 3563 3828 3269 : 3526 3237 
Mean 3323 3 7 0 5  3302 1 3498 3288 

L i m e  n o t  significant 
C r o p  n o t  significant 

T a b l e  4 :  T h e  e f f e c t  o f  l i m e  o n  g r a i n  y i e l d  (kg/ha) 

LIME COMPLETE FERTILIZER 

R a t e  ( t / h a )  S t i r l i n g  O r e m  2 5 3  1 Aroona M i l l e w a  I Coorong 

8 2 1  1088 1085 1195 1 874 
1,0 7 7 0  999 908 1285 1 i 905 
3.0 918 1205 1050 1162 1 734 

Mean+Lime 844 1102 979 1224 820 
Mean 836 1097 1014 1214 838 

L i m e  n o t  significant 
C r o p  s i g n i f i c a n t  ( P < 0 . 0 1 )  LSD 5% = 1 1 3  ( n  = 12) 

Comments: 

Y i e l d s  w e r e  v e r y  l o w  a s  a r e s u l t  o f  l o w  r a i n f a l l  a n d  weed 
p r o b l e m s  ( r y e g r a s s  a n d  sorrell). 

IQ 



C o - o p e r a t o r :  A. P e d e r i c k  (farmer) 

T r i a l  N u m b e r :  86NA42 

L o c a t i o n :  agin 

S o i l  Type: B l a c k  s a n d y  l o a m  o v e r  a y e l l o w  b r o w n  gravelly 
s a n d y  c l a y  l o a m  a t  5 0  cm. 

pH ( C a C 1 2 )  0 - 1 0  cm 4.6 

A l  ( C a C 1 2 )  0 - 1 0  cm 3 ppm 

L i m i n g  D a t e :  May 2 2 ,  1986. 

S e e d i n g  D a t e :  J u n e  18. 

Fertilizer: 

1 9 8 6  - 1 7 5 k g  A g r a n / h a ,  2 0 0 k g  T S P / h a ,  5 0 k g  Potash/ha, 
5 0 k g  M a g n e s i u m  S u l p h a t e / h a ,  2 5 k g  M a n g a n e s e  Sulphate/hr 
1 . 3 k g  Z i n c  O x i d e / h a ,  6 k g  C o p p e r  S u l p h a t e / h a ,  430g 
S o d i u m  M o l y b d a t e / h a  a n d  3 k g  B o r i c  Acid/ha. 

1 9 8 7  - 

Treatments: 

1 2 0  k g  A g r a n / h a  ( 4 1 k g  M / h a )  a n d  1 0 0  k g  TSP/ha 
( 2 0 k g  P/ha). 

Depth 
(cm) 

L i m e  R a t e  (t/ha) 

14 

o 

L2 

1.1 

L3 L4 

^ 
10 0 1 1.9 3.8 
20 2.05 3.5 7.0 

Scarifier 0 1 . 1  2.2 ^ 

A r o t a r y  h o e  w a s  u s e d  t o  o b t a i n  t h e  3 d e p t h s  o f  incorporation. 

Results: 

T h e  e f f e c t  o f  l i m e  o n  p l a n t  d e n s i t i e s  (plants/m2) 
2 7  d a y s  a f t e r  sowing. 

T a b l e  1: 

LIME ROTARY HOE SCARIFIER 

RATE 5 cm 1 0  cm 2 0  cm 

Li 72 77 63 63 
L2 76 73 61 74 
L3 79 79 73 73 
L4 68 

Mean 7 6  76 66 70 

L i m e  n o t  s i g n i f i c a n t  ( P > 0 . 0 5 )  a l l  depths. 



T a b l e  2 :  T h e  e f f e c t  ' o f  l i m e  o n  e a r l y  d r y  m a t t e r  production 
( k g / h a )  s a m p l e d  9 7  d a y s  a f t e r  s o w i n g  f o r  different 
d e p t h s  o f  incorporation. 

LIME ROTARY HOE SCARIFIER 

RATE 5 cm 1 0  cm 1 2 0  cm 

Li 2159 2080 2086 2110 
L2 1961 1994 : 1949 1792 
L3 1830 2073 1871 2131 
L4 1 1919 

Mean  L i m e  1896 2034 1 1913 1962 
Mean  1983 2049 ' 1956 2011 

L i m e  n o t  s i g n i f i c a n t  ( P > 0 . 0 5 )  a l l  depths. 

T a b l e  3 :  T h e  e f f e c t  o f  l i m e  o n  d r y  m a t t e r  p r o d u c t i o n  (kg/ha) 
s a m p l e d  a t  m a t u r i t y  ( N o v e m b e r  2 3 )  f o r  different 
d e p t h s  o f  incorporation. 

LIME 

RATE 

ROTARY HOE I SCARIFIER 

5 cm 1 0  cm 2 0  cm 

Li 
L2 
L3 
L4 

3288 
3200 
3335 

3172 
3 6 4 0  - 
3376 

3758 
3318 
3491 
3309 

3788 
2676 
3389 

M e a n  4- L i m e  3 2 6 8  3508 
Mean 3 2 7 4  3396 

3373 
3469 

3033 
3284 

L i m e  n o t  s i g n i f i c a n t  ( P > 0 . 0 5 )  a l l  depths. 

T a b l e  4 :  T h e  e f f e c t  o f  l i m e  o n  g r a i n  y i e l d  ( k g / h a )  f o r  different 
d e p t h s  o f  incorporation. 

LIME ROTARY HOE SCARIFIER 

RATE 5 cm 1 0  cm 2 0  cm 

Li 1095 1190 1166 1107 
L2 1190 1150 1206 1028 
L3 1115 1063 1202 1131 
L4 1226 

Mean Lime 1 1153 1107 1211 1080 

. 
Mean 1 1133 1134 1200 1089 

L i m e  n o t  s i g n i f i c a n t  ( P > 0 . 0 5 )  a l l  depths. 

C o m m e n t s :  No s i g n i f i c a n t  l i m e  r e s p o n s e s  occurred. 
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C o - o p e r a t o r :  R. S u t h e r l a n d  (farmer) 

T r i a l  N u m b e r :  86KA60 

L o c a t i o n :  Katanning 

S o i l  Type: B l a c k  l o a m y  s a n d  o v e r  a y e l l o w  b r o w n  gravelly 
s a n d y  c l a y  l o a m  a t  5 0  cm. 

pH ( C a C 1 2 )  0 - 1 0  cm 4.6 

A l  ( C a C 1 2 )  0 - 1 0  cm 3 ppm 

L i m i n g  D a t e :  May 2 2 ,  1986. 

S e e d i n g  D a t e :  J u n e  22. 

Fertilizer: 

1 9 8 6  - 1 7 5 k g  A g r a n / h a ,  2 0 0 k g  T S P / h a ,  5 0 k g  Potash/ha, 
5 0 k g  M a g n e s i u m  S u l p h a t e / h a ,  2 5 k g  M a n g a n e s e  Sulphate/he 
1 . 3 k g  Z i n c  O x i d e / h a ,  6 k g  C o p p e r  S u l p h a t e / h a ,  430g 
S o d i u m  M o l y b d a t e / h a  a n d  3 k g  B o r i c  Acid/ha. 

1 9 8 7  - 

Treatments: 

1 2 0  k g  A g r a n / h a  ( 4 1 k g  N / h a )  a n d  1 0 0  k g  TSP/ha. 
( 2 0 k g  P/ha). 

Depth 
(cm) 

L i m e  R a t e  (t/ha) 

L1 L2 L3 L4 

o , 1.05 2.1 
10 o 1 1.8 3.6 
20 O , 1.95 3.3 6.6 

Scarifier o 1 1 . 0 5  , 2.1 

A r o t a r y  h o e  w a s  u s e d  t o  o b t a i n  t h e  3 d e p t h s  o f  incorporation. 

Results: 

T h e  e f f e c t  o f  l i m e  o n  p l a n t  d e n s i t i e s  (plants/m2) 
2 2  d a y s  a f t e r  sowing. 

T a b l e  1: 

LIME ROTARY HOE SCARIFIER 

RATE 5 cm 1 0  cm 2 0  cm 

Li 71 95 90 87 
L2 90 87 80 BO 
1,3 7 6  9 1  93 87 
L4 ^ 81 

Mean 8 2  9 1  86 85 

L i m e  n o t  s i g n i f i c a n t  ( P > 0 . 0 5 )  a l l  depths. 
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