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AIM: 

METHOD: 

7 .  THE EFFECT OF PATTERN OF SUPPLY ON BORON TOXICITY IN BARLEY 
87GL3b/4864  EX 

To d e t e r m i n e  t h e  e f f e c t s  o f  commenc ing  b o r o n  t o x i c i t y  o f  barley 
a t  d i f f e r e n t  s t a g e s  o f  p l a n t  g r o w t h  o n  t h e  f i n a l  g r a i n  yield. 

G l a s s h o u s e  e x p e r i m e n t  - S t i r l i n g  b a r l e y  g r o w n  i n  u n d r a i n e d  pots 
o f  a L a n c e l i n  b r o w n  sand. 

LOCATION: S c h o o l  o f  A g r i c u l t u r e ,  U.W.A. 

TREATMENTS: B o r o n  - 0 ,  1 ,  2 ,  4 ,  6 a n d  8 p g  a d d e d / g  soil. 

A d d i t i o n s  - T i ,  pre-sowing 
T 2 ,  b e g i n n i n g  s t e m  elongation 
T 3 ,  booting. 

RESULTS: Sown - S e p t e m b e r  8 

T2 a d d i t i o n  - O c t o b e r  5-9 
T3 a d d i t i o n  - O c t o b e r  26-30 

H a r v e s t e d  - D e c e m b e r  7. 

T a b l e  1 5 .  E f f e c t  o f  a d d i n g  b o r o n  t o  t h e  s o i l  a t  d i f f e r e n t  s t a g e s  o f  plant 
g r o w t h  o n  t h e  d r y  w e i g h t s  o f  s h o o t s  a t  m a t u r i t y  a n d  g r a i n  y i e l d s  of 
S t i r l i n g  barley 

A d d i t i o n  B o r o n  a d d e d  D r y  w e i g h t  G r a i n  y i e l d  H a r v e s t  1,000 
s t a g e  ( p g i g )  s h o o t s . ( g / p o t )  ( g / p o t )  i n d e x  grain 

w e i g h t  (g) 

N i l  N i l  3 3 . 6  1 5 . 4  4 8  48 

Ti 1 3 3 . 7  1 6 . 2  50 47 
2 3 0 . 5  1 4 . 2  50 46 
4 2 7 . 6  1 2 . 5  48  43 
6 2 5 . 9  1 1 . 1  48  40 
8 2 4 . 0  9 . 5  4 5  35 

T2 1 2 9 . 6  1 4 . 2  5 1  45 
2 2 6 . 8  1 2 . 8  53 45 
4 2 5 . 3  1 1 . 9  52 41 
6 2 3 . 2  1 0 . 3  50 38 
8 2 0 . 6  8 . 2  4 6  35 

T3 1 3 3 . 7  1 5 . 6  48  47 
2 3 2 . 2  1 4 . 3  46  44 
4 3 3 . 2  1 4 . 1  4 5  41 
6 3 1 . 8  1 3 . 7  4 5  39 
8 3 0 . 1  1 2 . 8  4 5  39 
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T a b l e  1 6 .  E f f e c t  o f  a d d i n g  b o r o n  t o  t h e  s o i l  a t  d i f f e r e n t  s t a g e s  o f  plant 
g r o w t h  o n  t h e  i n j u r y  t o  l e a v e s  f r o m  t h e  p r i m a r y  t i l l e r s  o f  Stirling 
b a r l e y  a t  maturity 

A d d i t i o n  B o r o n  * P e r c e n t a g e  o f  l e a f  a r e a  w i t h  d a r k  s p o t s  o r  lesions 
s t a g e  a d d e d  YEB YEB + 1 YEB + 2 YEB + 3 

(pg/g) 

N i l  N i l  1 1 1 1 

Ti 1 10 5 5 5 
2 25 20 20 15 
4 40  45 ( . 5 )  35  ( . 5 )  25  (.5) 
6 45 ( 1 )  45 ( 2 )  45  ( 3 )  30 (1) 
8 45  ( 3 )  45  ( 3 )  50 ( 5 )  35  (3) 

T2 1 20 20 20 ( 1 )  25 
2 35  ( 1 )  30 ( 2 )  30 ( 2 )  . 3 5  (1) 
4 45  ( 2 )  45 ( 4 )  50 ( 6 )  4 5  (1) 
6 4 5  ( 3 )  50 ( 5 )  50 ( 7 )  60 (1) 
8 45  ( 5 )  50 ( 8 )  60 ( 1 0 )  70  (2) 

, 
T3 1 15 15 10 5 

2 20 25 15 5 
4 35  35 30 15 
6 45  45 35  15 
8 4 5  50 40 20 

( ) . cm o f  b l e a c h e d  w h i t e  t i p p i n g  o f  leaves. 
* = r e m a i n d e r  o f  leaf. 

RESULTS: R e s u l t s  o f  a n a l y s e s  o f  p l a n t  t i s s u e s  f o r  c o n c e n t r a t i o n s  o f  boron 
h a v e  y e t  t o  b e  c o m p l e t e d .  P r e l i m i n a r y  r e s u l t s  indicate: 

1 .  The  a d d i t i o n  o f  i n c r e a s i n g  amoun t s  o f  b o r o n  t o  t h e  soil 
d e c r e a s e d  t h e  d r y  w e i g h t s  o f  s h o o t s  a t  m a t u r i t y  a n d  t h e  grain 
y i e l d  a n d  1000 g r a i n  w e i g h t s  o f  S t i r l i n g  barley. 

2 .  The a d d i t i o n  o f  i n c r e a s i n g  amoun t s  o f  b o r o n  t o  t h e  soil 
i n c r e a s e d  t h e  r a t i n g s  o f  i n j u r y  t o  t h e  l e a v e s  f r o m  the 
p r i m a r y  t i l l e r s  a t  maturity. 

3 .  The  a d d i t i o n  o f  i n c r e a s i n g  amoun t s  o f  b o r o n  a t  t h e  booting 
s t a g e  was l e s s  d e l e t e r i o u s  t o  t h e  y i e l d  o f  S t i r l i n g  barley 
t h a n  s i m i l a r  a m o u n t s  a d d e d  e i t h e r  p r e - s o w i n g  o r  a t  the 
b e g i n n i n g  o f  s t e m  e l o n g a t i o n  - e v e n  t h o u g h  r a t i n g s  o f  injury 
t o  t h e  YEB w e r e  s i m i l a r .  T h i s  i n d i c a t e s  t h a t ,  w i t h  little 
a f f e c t  o n  t h e  h a r v e s t  i n d e x ,  " f l u s h e s "  o f  b o r o n  a t  t h e  latter 
s t a g e s  o f  b a r l e y  g r o w t h  ( a s  o c c u r s  i n  t h e  f i e l d )  may produce 
h i g h  l e v e l s  o f  l e a f  i n j u r y  w i t h o u t  m a r k e d l y  a f f e c t i n g  grain 
yield. 
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