
Nitrogen	
  planning	
  in	
  tomato	
  produc1on	
  



Region	
  5	
  Water	
  Quality	
  Control	
  Board	
  
is	
  imposing	
  regula1ons:	
  
!  Nitrogen	
  planning	
  for	
  all	
  growers	
  
!  Nitrogen	
  repor1ng	
  for	
  those	
  in	
  	
  
	
  	
  	
  	
  	
  	
  ‘high	
  vulnerability’	
  areas	
  

Nitrate	
  in	
  groundwater	
  is	
  now	
  the	
  driver	
  of	
  
water	
  quality	
  regula1on	
  …	
  





Objec1ves:	
  
!  Require	
  growers	
  to	
  give	
  more	
  aFen1on	
  to	
  efficient	
  N	
  use	
  
!  Allow	
  the	
  Board	
  to	
  es1mate	
  the	
  ‘Nitrogen	
  balance’	
  for	
  important	
  crops	
  

Basic	
  assump1on	
  of	
  a	
  ‘nitrogen	
  balance’	
  :	
  	
  
! 	
  	
  N	
  applied	
  to	
  a	
  field	
  but	
  not	
  removed	
  in	
  harvested	
  products	
  is	
  at	
  risk	
  of	
  
	
  	
  	
  	
  	
  	
  	
  	
  eventual	
  	
  loss	
  to	
  the	
  environment,	
  mostly	
  through	
  nitrate	
  leaching	
  



Fer1lizer	
  
Organic	
  amendments	
  
Irriga1on	
  water	
  NO3-­‐N	
  

Harvested	
  
products	
  

Vola1liza1on	
  
Denitrifica1on	
  

Leaching	
  

Runoff	
  



Evidence	
  for	
  nitrate	
  leaching?	
  
!  1le	
  drain	
  effluent	
  nearly	
  always	
  above	
  the	
  Federal	
  drinking	
  water	
  limit	
  of	
  

10	
  PPM	
  NO3-­‐N,	
  commonly	
  in	
  the	
  range	
  of	
  40-­‐100	
  PPM	
  



BoFom	
  line:	
  
!  Within	
  some	
  level	
  of	
  uncertainty,	
  evalua1ng	
  	
  agricultural	
  N	
  management	
  on	
  a	
  nitrogen	
  

balance	
  basis	
  (inputs	
  -­‐	
  outputs)	
  does	
  es1mate	
  poten1al	
  environmental	
  N	
  loading	
  



BoFom	
  line:	
  
!  Within	
  some	
  level	
  of	
  uncertainty,	
  evalua1ng	
  	
  agricultural	
  N	
  management	
  on	
  a	
  nitrogen	
  

balance	
  basis	
  (inputs	
  -­‐	
  outputs)	
  does	
  es1mate	
  poten1al	
  environmental	
  N	
  loading	
  
!  At	
  similar	
  yield	
  levels,	
  a	
  grower	
  consistently	
  applying	
  substan1ally	
  more	
  N	
  than	
  his	
  

neighbor	
  is	
  probably	
  releasing	
  more	
  N	
  to	
  the	
  environment	
  over	
  4me	
  	
  



What	
  does	
  the	
  nitrogen	
  balance	
  for	
  processing	
  tomatoes	
  look	
  like?	
  
It	
  depends	
  on:	
  
•  Amount	
  of	
  N	
  loading	
  (fer1lizer,	
  amendments,	
  irriga1on	
  water	
  NO3-­‐N)	
  
•  Fruit	
  yield	
  
•  How	
  you	
  do	
  the	
  calcula1on	
  

	
  -­‐	
  simplest	
  form	
  (seasonal	
  N	
  input	
  -­‐	
  harvest	
  N	
  removal)	
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2013	
  Survey	
  of	
  processing	
  tomato	
  growers:	
  

Mean	
  N	
  loading	
  rate	
  approximately	
  195	
  lb	
  N/acre	
  

Fer1lizer,	
  organic	
  amendments,	
  water	
  NO3-­‐N	
  

No	
  obvious	
  correla1on	
  with	
  yield	
  …	
  



!  Fruit	
  varies	
  in	
  N	
  content,	
  averaged	
  approximately	
  2.6	
  lb/ton;	
  other	
  
es1mates	
  slightly	
  higher	
  (up	
  to	
  3	
  lb	
  N/ton?)	
  

!  Harvested	
  fruit	
  averaged	
  55-­‐65%	
  of	
  total	
  crop	
  N	
  uptake	
  
Lazcano	
  et	
  al.,	
  2015,	
  California	
  Agriculture	
  69:222-­‐229	
  

Sampling	
  in	
  many	
  commercial	
  fields	
  
provides	
  crop	
  N	
  uptake	
  informa1on:	
  



Approximate	
  amount	
  of	
  N/acre	
  

Yield	
  
(tons/acre)	
  

Crop	
  
N	
  uptake	
  

N	
  in	
  harvested	
  
fruit	
  

N	
  in	
  
residue	
  

40	
   200	
   110	
   90	
  

50	
   230	
   140	
   90	
  

60	
   270	
   170	
   100	
  

70	
   310	
   200	
   110	
  

Yield	
  effects	
  on	
  N	
  dynamics:	
  

Tomatoes	
  take	
  up	
  a	
  significant	
  amount	
  of	
  non-­‐fer1lizer	
  N	
  



Non-­‐fer1lizer	
  N	
  contributes	
  substan1ally	
  to	
  crop	
  N	
  uptake:	
  

average	
  uptake	
  of	
  about	
  	
  
70	
  lb	
  of	
  non-­‐fer1lizer	
  N/acre	
  

Lazcano	
  et	
  al.,	
  2015,	
  California	
  Agriculture	
  69:222-­‐229	
  

Residual	
  soil	
  NO3-­‐N	
  is	
  the	
  major	
  source	
  of	
  non-­‐fer1lizer	
  N	
  



Yield	
  
(tons/acre)	
  

N	
  in	
  harvested	
  
fruit	
   N	
  balance	
  

40	
   110	
   85	
  

50	
   140	
   55	
  

60	
   170	
   25	
  

70	
   200	
   -­‐5	
  

Approximate	
  N	
  balance:	
  
!  N	
  input	
  -­‐	
  N	
  in	
  harvested	
  fruit	
  

Assuming	
  195	
  lb	
  N/acre	
  total	
  loading,	
  2.8	
  lb	
  N/ton	
  of	
  fruit	
  



Yield	
  
(tons/acre)	
  

N	
  in	
  harvested	
  
fruit	
   N	
  balance	
  

40	
   110	
   85	
  

50	
   140	
   55	
  

60	
   170	
   25	
  

70	
   200	
   -­‐5	
  

Approximate	
  N	
  balance:	
  
!  N	
  input	
  -­‐	
  N	
  in	
  harvested	
  fruit	
  

Assuming	
  195	
  lb	
  N/acre	
  total	
  loading,	
  2.8	
  lb	
  N/ton	
  of	
  fruit	
  

This	
  is	
  not	
  all	
  lost	
  to	
  leaching	
  !!!	
  
!  There	
  are	
  other	
  N	
  loss	
  mechanisms	
  
!  Typically	
  80-­‐100	
  lb	
  N/acre	
  is	
  in	
  the	
  vines;	
  much	
  of	
  that	
  N	
  can	
  be	
  

captured	
  by	
  a	
  succeeding	
  crop	
  if	
  the	
  management	
  of	
  that	
  
succeeding	
  crop	
  accounts	
  for	
  this	
  carry-­‐over	
  N	
  



In	
  summary:	
  
!  Many	
  tomato	
  growers	
  are	
  in	
  rela4ve	
  balance	
  with	
  their	
  current	
  N	
  programs	
  
!  Growers	
  consistently	
  using	
  higher	
  N	
  rates	
  per	
  ton	
  of	
  harvested	
  fruit	
  are	
  likely	
  

to	
  be	
  releasing	
  more	
  N	
  to	
  the	
  environment	
  	
  over	
  1me	
  
!  Improvement	
  in	
  N	
  balance	
  will	
  come	
  from	
  increased	
  aFen1on	
  to	
  non-­‐fer1lizer	
  

sources	
  of	
  N,	
  and	
  strategic	
  rota1onal	
  management	
  




