














Soil Sampling

Soil sampling can provide important information on the location and quantity of
nitrogen available in the root zone. Soil samples prior to the first fertilization can
provide an estimate of how much nitrogen and other nutrients are present within
the soil and can be used to adjust spring fertilization. Soil samples as trees begin
senescence can be used to estimate residual soil nitrogen as trees enter the dormant
period with the goal to deplete soil nitrogen to low levels to minimize winter leaching.
Soil samples should be collected from within the active root zone, which is generally
the first 0-18 inches within the irrigated soil volume.

While soil sampling is a useful long-term monitoring strategy, soil nitrogen
sampling is prone to significant challenges and thus the results should be interpreted
carefully. Soil nitrogen is distributed very unevenly in the soil, particularly in
microirrigated systems, making the collection of a representative sample difficult.
Under low volume microirrigation systems, soil nitrogen may be highly concentrated
because tree roots are not exploring the whole soil area in their first year of growth.
Therefore, an estimate of the percent of an acre that young tree roots are exploring
needs to be made to estimate the nitrogen available in the soil that young tree roots
can access and use. The analysis can then be used to determine pounds of nitrogen
available to the trees. To find the amount of nitrogen in the first 18 inches of soil
depth, simply multiply NO_-N (in ppm) by 4 (NO,-N x 4) and then adjust for percent of
soil volume explored.

To ensure optimal management, it’s important to regularly walk through your orchard/s and to implement proper
irrigation and nutrient management year round.
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NITROGEN EFFICIENCY

The fertilizer nitrogen demand inefficiencies will reduce the amount of than 80% under optimal conditions.
calculated in the Right Rate section of nitrogen the tree receives, compromise Routine well-performed soil and plant
this document is sufficient to meet all productivity and increase the testing can help the grower predict
plant demands; however, it does not amount of nitrogen that escapes into when trees may be approaching
account for inefficiencies in nitrogen the environment. a deficiency and allow for careful

application. Inefficiencies exist in all
systems due to natural soil microbial
processes and as consequence

of improper fertilizer and irrigation
management. If not managed properly,

supplementary applications.

The efficiency with which applied
nitrogen is utilized can be maximized
by following the 4 Rs principles outlined
in this document and can reach more

Factors that affect nitrogen use efficiency and the approaches that can be adopted to minimize

this risk include:

Application of the Right Rate of nitrogen to
meet tree demand

> Accurately calculate tree demand.

b Independently estimate tree demand for each
cultivar and manage fertilization.

> Frequently monitor soil, plant and irrigation
water nitrogen.

@ Application at the Right Time

> Apply nitrogen according to tree uptake patterns
shown in Fig. 4 on page 12 commencing at
70% leaf out and completing at or soon after
tree shaking.

Application in the Right Place

> Time nitrogen application towards the end of an
irrigation to ensure nitrogen remains in the active
root zone.

» Do not apply nitrogen outside of the active root zone
(especially important for young trees).

P Maintain the irrigation system to ensure uniformity
of distribution and accuracy of nitrogen and water
application rate.

@ Application of the Right Source

> The C:N ratio of organic nitrogen sources influences
nitrogen availability with limited availability from 17
to 25, immobilization at greater than 30 and only
in-season availability at a C:N ratio equal to or less
than 13.

» Compost best practices include application as a
surface mulch on the tree berm, and spreading
post-harvest, before the first rainfall, to maximize
breakdown prior to the subsequent harvest.

b Cover crops planted in the orchard may include a
combination of legumes and grasses, and provide
benefits such as improved water infiltration, soil
microbial diversity and habitat for pollinators and
other beneficial insects.

b Field variability in soil type and tree productivity.

b Yield varies across all fields as a consequence
of differences in soils, environment and irrigation
uniformity, among others. The selection of a single
uniform nitrogen rate to satisfy the average yield of
the entire orchard will result in the under fertilization
of many trees and overfertilization of the remainder.

» Consider managing trees in zones of
relative productivity by designing irrigation
systems to provide cultivar and site (soil)-
specific fertigation control and fertilizing
at a rate to provide sufficient nitrogen for
the majority of trees. Then supplement the
highest performing trees with foliar or local
surface applications.

b Deficiencies of other tree nutrients, areas of saline or sodic
soils, soils with poor penetration of drainage or other
local factors can reduce tree production and compromise
nitrogen uptake. Optimizing management of all variables
will increase the efficiency of nitrogen use.

> Avoid applications of nitrogen preceding a period of
potential rain.

These guidelines are based on extensive research conducted in four high-yielding orchards across California from 2008-2013, and
as such are considered to be representative of good growing practices. The applicability under all growing circumstances, however,
cannot be predicted with certainty — grower judgment remains critical.
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