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Among	  the	  micronutrients,	  boron	  (B)	  presents	  the	  

narrowest	  window	  between	  deficiency	  and	  toxicity.	  	  

This	  nutrient	  is	  usually	  applied	  in	  NPK	  bulk	  blends;	  however	  it	  has	  been	  

shown	  ineffec)ve	  because	  of	  the	  uneven	  distribu)on.	  	  

Bulk	  blend	  

NPK	  	  	  	  	  	  B	   NPK+	  B	  

Compound	  



Challenge:	   providing	   B	   during	   all	   plant	  

growth	   stages	   as	   this	   micronutrient	  

plays	   important	   roles	   from	   seedling	   to	  

flowering.	  	  
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B	  sources:	   the	  most	  common	  are	  highly	  

water	   soluble	   and	   leaching	   losses	   may	  

happen	   because	   of	   the	   weak	   reten)on	  

of	  B	  in	  most	  soils.	  
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Ideas	  to	  address	  these	  issues:	  

-‐  NPK	  formula)on	  as	  carrier.	  

-‐  BeKer	  synchronism	  between	  crop	  demands	  and	  nutrient	  supply	  

using	  slow	  (Ca-‐based)	  and	  fast	  (Na-‐based)	  release	  B	  sources.	  
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Produce	   a	   range	   of	   slow	   and	   fast	   release	   MOP	   +	   B	   fer)lizers,	  

quan)fying	   the	   nutrient	   release	   over	   )me	   and	   their	   effect	   on	  

canola	  growth	  (with	  and	  without	  leaching).	  

Aim	  

MOP:	  Muriate	  of	  Potash	  (=KCl)	  
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§  Trays	  filled	  with	  4	  kg	  of	  soil	  moistened	  to	  field	  capacity.	  

§  Fer)lizer	  applica)on	  in	  5x5	  cm	  cells	  at	  rate	  equivalent	  to	  0.85	  kg	  B/ha.	  

§  Incuba)on	  at	  25oC	  (77oF)	  	  for	  up	  to	  9	  weeks.	  
§  Soil	  sampled	  and	  B	  extracted	  using	  water	  (1:5	  soil/water	  ra)o,	  30	  min)	  

Spa$al	  variability	  issue	  

Compacted	  MOP	  +	  0.5%	  B	  
(24	  granules)	  

Sodium	  tetraborate	  (15%	  B)	  
(1	  granule)	  

MOP+B	  

Na2B4O7.5H2O	  

MOP	  
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Fer$lizers	  	  &	  	  Soil	  

FerWlizer	  	   RaWo	  B	   Acid	  extractable	   Water	  extractable	  
(%)	   K	  (%)	   B	  (%)	   B	  (%)	   B	  as	  %	  total	  

MOP	  +	  Borax	   100	   45.1	   0.57	   0.52	   90.0	  

MOP	  +	  Colemanite	   100	   46.1	   0.53	   0.06	   10.8	  

MOP	  +	  Colemanite	  :	  Borax	   50	  :	  50	   48.6	   0.60	   0.29	   49.0	  

MOP	  +	  Colemanite	  :	  Borax	   75	  :	  25	   48.5	   0.61	   0.18	   28.6	  

MOP	  +	  Ulexite	   100	   47.0	   0.43	   0.28	   65.1	  

MOP	  +	  Ulexite	  :	  Borax	   50	  :	  50	   46.5	   0.59	   0.29	   49.2	  

Soil	   pH	   EC	   Clay	   CEC	   Organic	  C	  
CaCl2	   dS/m	   %	   cmolc/kg	   %	  

Mt	  Compass	   4.9	   0.05	   4.3	   2.0	   0.5	  

Compac)on	  using	  pellet	  press:	  MOP	  +	  borax,	  ulexite	  or	  colemanite.	  

Pellets	  cut	  into	  small	  pieces:	  similar	  weights	  to	  commercial	  fer)lizers.	  	  
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Perfusion	  cell	  

B	  analyse	  
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Pot	  trial	  

1	  kg	  pots	  
+	  

MOP+B	  

§  Canola	  as	  plant	  test	  
§  K:	  87	  mg/kg;	  	  	  	  B:	  0.9	  mg/kg	  

Not	  leached	  

§  Balanced	  	  basal	  	  fer)liza)on	  
§  Five	  	  replicates	  

Leached	  

Leaching	  a`er	  ferWlizer	  applicaWon	  and	  prior	  sowing	  	  

B	  in	  the	  
leachate	  

4	  	  pore	  	  
volumes	  
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Results	  	  &	  	  Discussion	  
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Results	  	  &	  	  Discussion	   Column	  leaching	  
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Results	  	  &	  	  Discussion	   Column	  leaching	  
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Results	  	  &	  	  Discussion	   Pot	  	  trial	  
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MOP	  +	  B	  sources

B	  uptake,	  µg/pot	  
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Conclusions	  



§  Compacted	  MOP+B	  produces	  much	  more	  homogenous	  concentra)ons	  of	  

B	  in	  soils	  than	  a	  bulk	  blend	  of	  MOP	  +	  soluble	  B.	  

§  The	   use	   of	   highly	   soluble	   B	   sources	   can	   lead	   to	   leaching	   losses	   in	   high	  

rainfall	  environments	  (poten)al	  B	  deficiency	  later	  in	  the	  season).	  

§  The	  results	  of	  both	  column	  leaching	  and	  pot	  trials	  support	  the	  hypothesis	  

of	   incorpora)ng	  a	  slower	  release	  B	  component	  into	  MOP+B	  formula)ons	  

to	  match	  late	  crop	  demands	  while	  minimizing	  losses	  of	  B	  by	  leaching.	  	  
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Conclusions	  
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