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AIM: 

METHOD: 

4 .  EFFECT OF ZINC ON BORON T O X I C I T Y  I N  BARLEY 
8 7 S G 6 / 4 8 6 4  EX 

T o  e x a m i n e  t h e  s u g g e s t i o n  t h a t  a d d i n g  z i n c  t o  t h e  s o i l  will 
l e s s e n  t h e  s e v e r i t y  o f  b o r o n  t o x i c i t y  i n  barley. 

R a t e s  o f  z i n c  w e r e  a d d e d  t o  a s o i l  t h a t  h a s  n a t u r a l l y  h i g h  levels 
o f  b o r o n  w i t h  e i t h e r  s u p e r p h o s p h a t e  ( z i n c  c o n t a m i n a t e d )  or 
a e r o p h o s  ( z i n c  f r e e ) .  S t i r l i n g  b a r l e y  w a s  g r o w n  a n d  a s s e s s e d  for 
l e a f  i n j u r y  d u e  t o  b o r o n  t o x i c i t y  a n d  f i n a l  g r a i n  yield. 

LOCATION: S a l m o n  Gums R e s e a r c h  Station. 

SOIL: K u m a r l  - a y e l l o w - b r o w n  c a l c a r e o u s  e a r t h  w i t h  n a t u r a l l y  high 
l e v e l s  o f  boron. 

R E S U L T S :  S o w n  - J u n e  3 

- S t i r l i n g  b a r l e y  a t  4 5  kg/ha 

- A e r o p h o s  ( 2 3 %  P )  a n d  s u p e r p h o s p h a t e  ( 9 . 1 %  P )  hand 
t o p d r e s s e d  a t  4 8  a n d  1 2 0  ' k g / h a  respectively 

H a r v e s t e d  - N o v e m b e r  12. 

T a b l e  9 .  T h e  e f f e c t  o f  a d d i n g  z i n c  t o  t h e  soil 
a n d  b o r o n  i n  t h e  YEB d u r i n g  tillering, 
o f  S t i r l i n g  barley 

o n  t h e  c o n c e n t r a t i o n s  o f  zinc 
a n d  o n  t h e  f i n a l  g r a i n  yields 

Phosphorus 
source 

ZnO 
(kg/ha) 

C o n c e n t r a t i o n  i n  YEB 
Z n  B 

( p p m )  G r a i n  yield 
(t/ha) 

Aerophos Nil 15 16 2.50 
1 18 15 2.52 
5 22 14 2.54 

Superphosphate Nil 16 17 2.37 
1 16 16 2.54 
5 20 16 2.45 

YEB s a m p l e d  J u l y  2 2 )  Z a d o k s  1 5 . 5 / 2 4 ;  a f e w  s p o t s  b e g i n n i n g  t o  appear. 

-12- 



T a b l e  1 0 .  T h e  e f f e c t  o f  a d d i n g  z i n c  t o  t h e  s o i l  o n  t h e  r a t i n g s  o f  i n j u r y  due 
t o  b o r o n  t o x i c i t y  o n  t h e  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  anthesis 

P h o s p h o r u s  ZnO R a t i n g s  o f  l e a f  i n j u r y  o n  p r i m a r y  tiller 
s o u r c e  ( k g / h a )  YEB YEB + 1 YEB + 2 YEB + 3 

Aerophos 

Superphosphate 

N i l  5 6 5 5 
1 5 6 5 4 
5 4 6 5 4 

N i l  5 6 6 4 
1 5 6 5 4 
5 5 6 5 4 

P r i m a r y  t i l l e r s  s a m p l e d  S e p t e m b e r  2 6 ,  Z a d o k s  6 3 ,  a n d  r a t e d  i n  t h e  laboratory. 

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 
a n d  z i n c  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 .  T h e r e  w a s  n o  g r a i n  y i e l d  r e s p o n s e  t o  t h e  a p p l i c a t i o n  o f  zinc. 

2 .  S o u r c e  o f  p h o s p h o r u s  d i d  n o t  a f f e c t  g r a i n  yield. 

3 .  T h e  a d d i t i o n  o f  z i n c  t o  t h e  s o i l  i n c r e a s e d  t h e  concentration 
o f  z i n c  i n  t h e  Y E S ,  b u t  d i d  n o t  m a r k e d l y  d e c r e a s e  the 
c o n c e n t r a t i o n  o f  b o r o n  i n  t h e  YEB. T h i s  s u g g e s t s  t h a t  the 
a d d i t i o n  o f  z i n c  b e y o n d  l e v e l s  r e q u i r e d  f o r  t h e  maximum 
g r o w t h  o f  S t i r l i n g  b a r l e y  d o e s  n o t  d e c r e a s e  t h e  s e v e r i t y  of 
b o r o n  toxicity. 
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