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1 1 .  REACTIONS OF MOLYBDENUM WITH S O I L  AFFECTING I T S  A V A I L A B I L I T Y  TO WHEAT 
PLANTS 
V .  I N I T I A L  AND RESIDUAL EFFECTIVENESS FOR A RANGE OF ACIDIC, 
YELLOW-BROWN SANDY SOILS 
8 7 G L 2 / 1 2 1 3  EX 

Aim: T o  r e l a t e  t h e  m o l y b d e n u m  a d s o r p t i o n  c a p a c i t i e s  o f  a r a n g e  of 
a c i d i c ,  y e l l o w - b r o w n  s a n d y  s o i l s  t o  t h e  i n i t i a l  a n d  residual 
e f f e c t i v e n e s s  o f  m o l y b d e n u m  a d d e d  t o  t h e s e  s o i l s  f o r  t h e  growth 
o f  wheat. 

L o c a t i o n :  G l a s s h o u s e ,  S c h o o l  o f  A g r i c u l t u r e ,  U n i v e r s i t y  o f  W e s t e r n  Australia 

Soil: T h i r t e e n  v i r g i n  t o p s o i l s  ( 0 - 1 0  cm)  c o l l e c t e d  t h r o u g h o u t  the 
w h e a t b e l t ,  s i e v e d  t h r o u g h  3 . 8 6  mm, a n d  p o t t e d  i n  3 . 5  k g  aliquots. 

T r e a t m e n t s :  I .  Nil. 

M o l y b d e n u m  a s  0 . 4 2 8  m g  N a 2 M o 0 4 . 2 H 2 0 / p o t  (equivalent 
t o  2 0 0  g / h a )  i n c u b a t e d  a t  3 0 ° C  f o r  6 0  d a y s  i n  root-cooling 
t a n k s  w i t h  s o i l s  a t  f i e l d  capacity. 

I I I .  M o l y b d e n u m  a d d e d  f r e s h  i . e .  s a m e  r a t e  a f t e r  incubation. 
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T a b l e  1 6 .  E f f e c t s  o f  f r e s h  a n d  i n c u b a t e d  a d d i t i o n s  o f  m o l y b d e n u m  o n  the 
g r o w t h  a n d  f r e s h  w e i g h t s  o f  s h o o t s  o f  w h e a t  g r o w n  o n  a r a n g e  of 
a c i d i c ,  y e l l o w - b r o w n  s a n d y  s o i l s ,  a n d  t h e  c o n c e n t r a t i o n s  of 
m o l y b d e n u m  i n  t h e  shoots* 

Soil Molybdenum 
added 

Zadoks 
growth 
stage 

F r e s h  weight 
o f  shoots 

(g/pot) 

Concentration 
Mo i n  shoots 

(ng/g) 

Pindar Nil 16.7/21.9/32 44.9 88 
Incub 16.7/21.8/32 45.6 228 
Fresh 16.7/21.6/32 43.0 317 

Gutha Nil 16.7/21.4/32 41.8 51 
Incub 17/21.5/32 45.9 183 
Fresh 17/21.5/32 45.7 250 

Perenjori Nil 17/21.3/32 49.1 59 
Incub 17/21.1/32 48.0 241 
Fresh 17/21.2/32 49.4 376 

W o n g a n  Hills Ni]. 17/20.8/32 41.1 92 
Incub 17/21.1/32 47.2 1170 
Fresh 17/21.0/32 44.5 1710 

Beacon Nil 16.5/21.2/32 30.6 31 
Incub 16.7/21.4/32 40.3 87 
Fresh 17/21.3/32 42.2 177 

Yelbeni Nil 16.5/21.1/32 26.4 28 
Incub 16.7/21.4/32 33.2 37 
Fresh 16.7/21.1/32 33.2 45 

Merredin Ni]. 16/20.6/32 25.2 43 
Incub 16.5/20.6/32 31.0 72 
Fresh 16.5/20.8/32 33.6 97 

Carrabin Nil 17.5/21.6/32 55.4 58 
Incub 17.2/21.8/32 56.2 355 
Fresh 17.5/21.7/32 58.6 740 

Bodallin Nil 17.5/21.5/32 52.7 67 
Incub 17.5/21.6/32 54.0 328 
Fresh 17.5/21.5/32 51.2 620 

Belka Nil 17.2/21.3/32 45.8 80 
Incub 17/21.2/32 44.3 303 
Fresh 17/21.2/32 44.4 400 

M t  Walker Ni]. 17/21.8/32 53.0 52 
Incub 17.5/21.6/32 59.4 450 
Fresh 17.5/21.8/32 64.6 650 
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T a b l e  1 6 .  continued 

S o i l  Molybdenum Z a d o k s  F r e s h  w e i g h t  Concentration 
a d d e d  g r o w t h  o f  s h o o t s  Mo i n  shoots 

s t a g e  ( g / p o t )  (ng/g) 

Hyden Nil 17/21.7/32 55.8 76 
Incub 17/21.7/32 57.6 324 
Fresh 17.2/21.8/32 56.7 730 

L a k e  Grace Ni]. 17/21.1/32 48.7 60 
Incub 17/21.1/32 52.8 575 
Fresh 17/21.1/32 48.6 1200 

* C o n c e n t r a t i o n  o f  Mo i n  d r y  s h o o t s  w i t h o u t  Y E B ' s ,  r e s u l t s  o f  a n a l y s e s  of 
Y E B ' s  n o t  y e t  available. 

Results: 

R e s u l t s  o f  a n a l y s e s  o f  YEB f o r  c o n c e n t r a t i o n s  o f  molybdenum,  and 
d e t e r m i n a t i o n s  o f  molybdenum a d s o r p t i o n  i s o t h e r m s  f o r  e a c h  s o i l  h a v e  y e t  t o  be 
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  suggest: 

1 .  R e s p o n s e s  i n  t h e  f r e s h  w e i g h t s  o f  w h e a t  s h o o t s  t o  t h e  s o i l  application 
o f  s o d i u m  m o l y b d a t e  o c c u r r e d  i n  t h e  G u t h a ,  B e a c o n ,  Y e l b e n i ,  M e r r e d i n  and 
Mt  W a l k e r  s o i l s .  T h e s e  s o i l s  a l s o  h a d  t h e  l o w e s t  c o n c e n t r a t i o n s  of 
mo lybdenum i n  t h e  s h o o t s  w h e r e  n o  molybdenum h a d  b e e n  applied. 

2 .  T h e r e  a p p e a r s  t o  b e  v e r y  l a r g e  d i f f e r e n c e s  b e t w e e n  t h e  s o i l s  i n  the 
i n i t i a l  e f f e c t i v e n e s s  o f  f r e s h l y  a p p l i e d  Na2Mo04. 
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