
Nitrogen and Irrigation Efficiency Field Day: A Farmer’s Perspective

While the organic farmer’s adage to “feed the soil, not the plant” bears great truth for a general
approach to whole farm health and fertility, Nitrogen in particular is a highly mobile and easily
lost nutrient and must be supplied in adequate quantity to meet crop requirement in order to
produce a satisfactory harvest.

Nitrogen can be thought of as protein for plants- it is essential for healthy and vigorous growth,
and may be supplied via several different sources:

Soil Organic Matter
Cover Crops
Compost
Fertilizers

The combination of N sources comprises a farm’s “Nitrogen Budget”. It is essential that farmers
know how much N a crop will require so that they may ensure they supply enough fertility to
produce the best possible crop, while preventing overapplication which may lead to leaching,
runoff, pollution, and waste.

SOM
It is estimated that 1-2% of Soil Organic Matter in the top 12” of soil will mineralize during a
cropping season, depending on tillage and irrigation practices* Average estimation of 1500lbs of
organic N for every percent of soil organic matter: 2.3%OM soil will mineralize 30-60lbs of Plant
Available N (PAN)

CC
Estimating plant available N from cover crop is difficult as it depends entirely on the ratio of
legumes to cereals, the stage of plant growth at termination and incorporation, and the rate of
decomposition in the soil. According to Hartz (Efficient Nutrient Management), a cover crop
typically contains 100-200lbs of N in its biomass at the time of soil incorporation. However, only
30-60% of CC N will be mineralized during the growing season. =60lbs PAN
Additional considerations for availability of N from cover cropping are in the timing of
incorporation and mineralization vs crop planting and uptake. Crop with a low C:N ratio, and
therefore richer in N will mineralize rapidly in the first 4 weeks after incorporation, while high C:N
ratio will breakdown and mineralize more slowly, or soil microbes may even mine N back from
the soil to facilitate breakdown of carbonaceous materials.

Compost
Typical poultry based compost (i.e. Cold Creek) 2%N or 40lbs/Ton. Applied at 5 Tons per acre =
200lbs potential N, however composted materials typically mineralize no more than 10% of their
N in a growing season= 20lbs PAN
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Typical Crop N uptake in California lbs/acre

Broccoli 250-300
Carrot 150-220
Cantaloupe 150-200
Lettuce 120-160
Peppers 240-350
Tomato 220-320
Hartz, Efficient Nutrient Management

In our Pepper Crop, the target was to apply an additional 120lbs N/acre. Here, there are a
couple of factors related to the timing of fertilizer application to consider: We understand the
general plant nutrient uptake curve looks like this:

http://geisseler.ucdavis.edu/Guidelines/N_Uptake.html

If we apply all of the fertilizer at once pre-plant, the material will be fully mineralized before the
plant is able to utilize the material.

We applied 800lbs/acre 10-2-8 True Organic pelleted fertilizer pre-planting, (80lbs N) and then
4wks later applied 400lbs/acre side-dressed (40lbs N).

For our soil, I like the 10-2-8 formulation. It is slightly more expensive per lb N than 4-4-2 but
buildup of P can be a problem with 4-4-2. Another good option is 8-5-1 or 8-1-1 depending on
your P levels with potash (0-0-50) blended in.

http://geisseler.ucdavis.edu/Guidelines/N_Uptake.html


Example fertilizer blend:
1200lbs 8-1-1 TRUE
340lbs 7-7-2 +7%Ca Biofish
100lbs 0-0-50 Potash

120lbs N, 35lbs P, 68lbs K, 23lbs Ca

To accurately apply our fertilizer, we used a Fertec fertilizer injector. The auger is operated by a
hydraulic motor which may be calibrated faster or slower. Because it is hydraulic, it is
independent from ground speed, allowing a precise application rate.
Other advantages of banding in fertilizer rather than broadcasting include: better mineralization
of fertilizer when incorporated below the soil vs left on the surface; better access by plant roots
to less mobile nutrients (esp. K); better control of application rate and location of application
(able to fertilize a single bed vs broadcasting over wide area)

2.6mph=3.8fps
100’=26.3s
87 100’ “beds” per acre/800lbs per acre = 9.1lbs/100’ or 2.3lbs fert per drop per 100’

We also utilized foliar feeding to promote biological activity and provide supplemental fertility.
Recipe for 1 acre (45gal spray tank)
1 Gal AquaPower 5-1-1



1Qt Biomin Calcium
16oz Kelp Help
8oz Humic Acid
8oz Molasses

Utilizing plant tissue sampling we were able to assess mid season the performance of our
plants, and in combination with a side-by-side soil test, make a decision whether supplemental
fertility was needed and whether our budgeting was on target.

The test results showed that we were right on the mark with our pepper fertility regime, and
observations in the field confirmed this measurement.





*A note on irrigation and tillage: we start our peppers on overhead irrigation, and later switch to
drip. This has a number of benefits, both for plant health and farming practicality. Overhead
irrigation allows wetting of the whole soil profile, encouraging better biological activity in the soil
and better rooting of the crop. The downside is that it also germinates weeds- but because there
is no drip in the way, we are easily able to mechanically cultivate the surface of the soil and
manage weeds while they are still small. When it comes time to add supplemental fertility, 3-4
weeks after planting, similarly we are unimpeded by drip tape and able to band in the fert.
However, as the crop begins to close out, it is time to remove the sprinkler pipe, inject the drip
and cease wetting the soil surface to prevent further weed growth, as at this point plants are too
tall for tractor based cultivation. Once the crop is established we aim to irrigate 1-1.5” per week
between 3 irrigation sets. Especially during the peak harvest season, it's best not to water too
much at one time or the loaded plants may tip over in the soft soil.

We find that tillage is a necessary tool for productive management of our vegetable system.
Tillage serves a number of functions in the system, but specifically in relation to N management,
it aerates the soil. As the soil is loosened and aerated, it warms up and allows better infiltration
of water. Water, air, and warmth are essential for biological and microbial activity which directly
facilitate mineralization of soil N.
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