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Concentrate on Nitrogen – organic N is challenge 

•   Nitrogen is often most critical limiting factor 
  for vigor quality 

•   Nitrogen status constantly transformed 

•   Phosphorus, potassium less problematic 

•  Conventional N management comparatively simple 

      soluble, inexpensive nitrate – excess more of a problem 
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► hings to cover: 
-        whhings 
to cover: 
-        what 
crops are most 
likely to require 
in-season 
augmentation 
(season length, 
uptake 
requirements) 
-        what soils 
are most likely 
to require in-
season 
augmentation 
(texture/leachin
g potential, 
organic matter 
content and 
cover crop 
vigor/N 
content) 
-        what 
nutrients are 
needed (N 
only, with 
forethought P 
and K should 
be good) 
-        choices 
of materials, 
brief 
description of 
the categories, 
debunking of 
‘special’ claims, 
comparison of 
costs, how to 
ensure organic 
compliance 
-
        sidedressi
ng vs. 
fertigated – 
similarities of 
the products 
(by feedstock) 
and by 
mineralization 
behavior (Hartz 
data on liquid 
and dry) 
-        detail 
of  mineralizati
on behavior – 
initial 
ammonium 
content, 
rapidity of both 
mineralization 
and 
nitrification, 
effect of soil 
temperature 
-
        managem
ent of liquid 
products 
(particulates, 
filtration, 
system 
flushing) 
-        how to 
determine in-
season need, 
and rate of 
application  
-        what soils 
are most likely 
to require in-
season 
augmentation 
(texture/leachin
g potential, 
organic matter 
content and 
cover crop 
vigor/N 
content) 
-        what 
nutrients are 
needed (N 
only, with 
forethought P 
and K should 
be good) 
-        choices 
of materials, 
brief 
description of 
the categories, 
debunking of 
‘special’ claims, 
comparison of 
costs, how to 
ensure organic 
compliance 
-
        sidedressi
ng vs. 
fertigated – 
similarities of 
the products 
(by feedstock) 
and by 
mineralization 
behavior (Hartz 
data on liquid 
and dry) 
-        detail 
of  mineralizati
on behavior – 
initial 
ammonium 
content, 
rapidity of both 
mineralization 
and 
nitrification, 
effect of soil 
temperature 
-
        managem
ent of liquid 
products 
(particulates, 
filtration, 
system 
flushing) 
-        how to 
determine in-
season need, 
and rate of 
application  



Overview 

 

•  Types of materials 

•  Plant N needs 

•  Pattern of N release from organic fertilizers 

•  Costs per lb of N 

•  Fertilization management  
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How to determine in-season needs? 

 

• Plant uptake 
 amount and timing 

• Soil type, % OM ~  < 30 lb N / A / month / 1% 

• Need mineralization for plant uptake 
 - biological process, variability 

• Commercial organic N fertilizers 
       - dry bulk, + pelleted 
    - liquid 

• Many advantages to drip including liquid N materials 
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Will need periodic 

(weekly(?) organic N 

injection 
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adapted from Sullivan et. al. , 1999; Hartz, others 

Not 100% efficient 

 

Also leaching losses and EC mgmt 
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Caneberry N needs  

 



 

2.6 - 6% N 

  

6 - 21 % too large to pass filter 
 



Santa Maria 

Sand 

 

Name 

Total N availability at: 

 

15 o C.   25 o C 

week 1 week 2 week 4 week 1 week 2 week 4 

  

 Biolyzer 42 46 49 50 55 66 

 Phytamin 801 83 89 93 93 95 99 

 Phytamin 522 81 87 87 89 90 91 

 Phytamin 434 77 80 83 84 89 85 

 Mega Green 62 73 79 75 76 84 

 Phytamin 421 70 71 79 75 80 92 

          MEAN 70.5 77.7 80.9 80.5 83.0 86.9 

 

                     N availability ??? 
 

fertilizers derived from animal waste products (fish 

waste, guano) averaged released > 70% of initial N 

content after 1 week of incubation 

 

compared to > 50% for the plant-derived fertilizers.  

Across fertilizers less than an additional 10% of initial N 

became available in the remaining 3 weeks of 

incubation.  Incubation temperature had only minor 

effects on N availability. 

 

N recovery after 4 weeks averaged 55 and 37% from 

the animal and plant-based fertilizers 

VS    38% of the ammonium sulfate.        

 



Conclusions – incubation study: 

 1) high mineral N content with some products - like adding 

ammonium fertilizer 
 

 2) plant-based fertilzer materials mineralize more slowly 

than animal waste-based 
 

 3) soil temp has suprisingly little effect on mineralization 

rate, may have a larger effect on how quickly NH4-N goes to 

NO3-N. 
 

 4) soils seem to have an effect; the Santa Maria soil was 

about 10% faster across all fertilizers 

Greater losses likely in field situation  
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Averaged 

across soils 

 

 

Name 

$ / gal  

(9.5 lb) 

 

$/lb N 

 

15 o C. 25 o C 

$/lb 

available 

N            

1 week 

 $/lb 

available   

N               

4 weeks 

$/lb 

available        

N              

1 week 

$/lb 

available 

N             

4 weeks 

  Biolyzer 2.00 8.42 22.41 17.33 20.12 14.79 

  Phytamin 801 3.39 5.95 7.35 6.78 6.70 6.53 

  Phytamin 522 3.60 7.58 9.66 8.93 8.82 8.80 

  Phytamin 434 3.45 9.08 12.03 11.34 11.30 11.24 

  Mega Green 6.00 31.58 54.71 43.30 44.98 41.35 

  Phytamin 421 2.94 7.74 11.77 10.15 11.11 9.61 



Averaged 

across soils 

 

 

Name 

$ / gal  

(9.5 

lb) 

$/lb N 

 

15 o C. 25 o C 

$/lb available 

N            1 

week 

 $/lb 

available   

N               

4 weeks 

$/lb 

available        

N             1 

week 

$/lb 

available 

N             

4 weeks 

  Biolyzer 2.00 8.42 22.41 17.33 20.12 14.79 

  Phytamin 801 3.39 5.95 7.35 6.78 6.70 6.53 

  Phytamin 522 3.60 7.58 9.66 8.93 8.82 8.80 

  Phytamin 434 3.45 9.08 12.03 11.34 11.30 11.24 

  Mega Green 6.00 31.58 54.71 43.30 44.98 41.35 

  Phytamin 421 2.94 7.74 11.77 10.15 11.11 9.61 

Does not include losses 

behind filter, drip tape or 

irrigation DU 
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Liquid organic N management 

 



Management of organic N fertilizers? 

•   new rule in NOP restricts certified liquid organic N materials 
  to 3% UNLESS materials review process (OMRI)  

•  % N tends to fall in stored material 

•  Solid material settles and needs agitation 

•  Some solid remains behind filter and behind drip emitter 

•  Some material remains on soil surface and mineralization 
   is slower. 
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Root diagram 

Caneberry roots 

are concentrated 

in the top 10-20” 

 

N uptake with 

shallow irrigation 

 

keep surface soil 

relatively moist 

(NOT WET!) to 

avoid stress 

 

Frequent 

relatively short 

irrigations to 

avoid leaching 

 



Summary 

• Diverse organic amendments available as N nutrient sources 

• Liquid organic fertilizers are variable but can be managed to 
improve efficiency. Animal sources appear to have more rapid 
availability than plant sources. Percent of material is 
ammonium or rapidly converted to ammonium. 

• Smaller particle sizes necessary for microirrigation should aid 
N availability. 

• Need to match application rates and timing to plant uptake 

• Need to take care with irrigation management to avoid costly 
N leaching. 
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