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What is changing about our times?

A Irrigated Lands Regulatory Program (ILRP)

| Sacramento Valley assessment of groundwater
guality vulnerability

I Annual groundwater quality monitoring at
watershed scale

I Farm level nitrogen fertilizer tracking and
reporting

I Prove N management practices protect
groundwater

I Implementation begins in January 2015 in
phases across Central Valley
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Framing the issue in walnuts (and all othel
Crops)

First
N Demand Approximation:
New
N Supply Regulations
mayrequire
minimum of 70
% Nitrogen Use
Efficiency
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What does past research indicate about the N
demand side for walnuts?

Spring and summer N applications ¥inawalnut.

W. Richardson and R. Meyer, 198337
http://ucce.ucdavis.edu/files/repositoryfiles/ca4404p3&EP476.pdf



http://ucce.ucdavis.edu/files/repositoryfiles/ca4404p30-69476.pdf
http://ucce.ucdavis.edu/files/repositoryfiles/ca4404p30-69476.pdf
http://ucce.ucdavis.edu/files/repositoryfiles/ca4404p30-69476.pdf

Spring and summer N applications ¥inawalnut.
W. Richardson and R. Meyer. California Agriculture. Vol. 44, No. 4. July/August

TABLE 1. Walnut yields from 1983 to 1987 as influenced by rate and time of UAN-32 nitrogen
fertilizer application
Air-dry nut weight
S5-yr
Time N rate 1983 1984 1985 1986 1987 average
Ib/ac Ib/plot
0 3,380 2,100 ab” 2,430 1,540 1,940 ab 2,280
March 80 3,750 2,160 ab 2,340 1,590 2,070 ab 2,380
160 3,640 2,110 ab 2,720 1,680 2,200 ab 2,460
240 3,550 2,040 ab 2,420 1,610 2,040 ab 2,330
320 3,360 2,070 ab 2,400 1,580 2,240 ab 2,330
August 80 3,520 1,980 ab 2,280 1,520 1,930 ab 2,250
160 3,480 2,000 ab 2,440 1,580 2,260 ab 2,350
240 3,740 2,390 ab 2,490 1,590 2,020 ab 2,450
320 3,690 2,500 a 2,720 1,780 2,300 a 2,600
Split 80 3,240 1910b 2,240 1,500 1,870 b 2,150
160 3,360 2,040 ab 2,380 1,470 1,960 ab 2,240
240 3,410 2,070 ab 2,180 1,620 2,140 ab 2,290
NS NS NS NS
*Yields followed by the same letter are not significantly different (P < .05).




Spring and summer N applications ¥anawalnut.
W. Richardson and R. Meyer. California Agriculture. Vol. 44, No. 4. July/August

Conclusions:

A Described lack of consistent nitrogen response a:
typical, because:
I Orchards are often established on deep fertile solls

I Nitrogen removal in the harvested portion of the crop
IS often less than the amount stored in the tree and
plus what the soll is able to supply.

I Noted possible advantage with Summer N
applications at rates above 160 Ibs N/Ac

A Suggested growers should more closely match
6KS ONRLIQA b NBY2OI f (i
monitor N status of orchard with leaf tissue.



What does past research indicate about the N
demand side for walnuts?

Utilization of Fertilizer N by Walnut Trees

S.AWeinbaum P.B. Catlin, F.E. Broadbent, Miliroka, and K. Kelley
1985 through 1991
Walnut Research Reports, http://fruitsandnuts.ucdavis.edu/datastore/
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Serrand Hartley Walnut Varieties

A Studied N utilization by individual, bearing trees (8th to
13th leaf) in a commerci&derrand a Hartley orchard,
each in Stanislaus County

A Loamy sano
A Applied 3.3

N-15 labeled

and sandy loam soils, flood irrigation

bs of N per tree 165 lbs N/ac) to soil as an
Isotope form of ammonium sulfate fertilizer

In January or February 1985.

A Followed with annual applications of ndabeled
ammonium sulfate at 4.5 Ibs N per tree200 Ibs N/ac)
through 1990.

A Also, maintained control trees in each orchard that were

not fertilized

with N after 1984 to determine how quickly

N deficiency would occur.



Serrand Hartley Walnut Varieties

of N-15 labeled fertilizer a#¥&
in catkins, flowers, spurs, =5 2%
leaves, hulls, nuts, PN
abscised leaves, and
prunings for six years

A After six years harvested
whole treesand
partitioned labeled N in
perennial tree structures

I Roots

I Trunk

I Scaffolds

I 2 year old limbs and older




Findings
N deficiency

A Demonstratedhat N deficiency could be induced
within 1 to 4 years

A Dependent on soil texture and prior management
A Influenced by irrigation efficiency

A Demonstrated that it required a minimum of 2 years
to recover from N deficiency

A Showed migsummer leaf tissue testing was an
effective N management tool to foresee and prevent
deficiency

___-—/
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Usehistoric trends inmid-summer leaf tissue level®
check and adjushitrogen budgets as necessary.
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Findings

Timing of Nitrogen Uptake

A First year recovery of labeled N fertilizer did not
begin until aftemistillate flower maturity

A Second and subsequent years, labeled N was
recoveredin the catkins in the Spring through leaf
abscission in the Fall

A The N derived from the labeled N decreased
progressively from the catkin sampling to sampling o
abscised leaves all six years.
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Findings
N Assimilation In Tree and Harvestep
A About 7 Ibs of N assimilated in whole trees350

Ibs/ac at end of 6 years).

A Of this total assimilated N, about 2 to 3 Ibs N per tree
was replaced annually by soil N from fertilizefrs (
100 to 150 Ibs N/ac)

A Of this replacement soil N, 1.5 to 2 Ibs N per tree (75
to 100 Ibs N/agassimilated in the hulls and nuts,

annually .
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Findings

Nitrogen Export witiHarvested Crop

A About 20 Ibs of N exported p&000 Ibs of drynshell
nuts harvested

o0 These orchards generally yielded about 4000 and
5000 Ibs nuts/acre, so N exported with crop was
estimated between 80 and 100 Ibs N/ac

A About 10 Ibs N/ac was lost in abscised leaves and
prunings
0 A portion of this N should recycle but how much

IS subject to management and environmental
conditions

___-—/
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Findings
Fate of the Remaining Applied Fertilizer Nitrogen

A Only 30 to 40 percent of the-I5 labeled
ammonium sulfate fertilizer~50 to 65 Ibs of
original 165 Ibs N/ac) that was applied in 1985
was accounted for in the sum of the annual nut
harvests and whole tree harvest in 1991.

A Raised question about potential nitrate leaching to
groundwater. Where did the other 60 to 70 percent
of labeled N fertilizer go and what about subsequent
years of N fertilization at about 200 |bs N/ac?

__._-—/
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New Research initiated in Walnuts in 2013

Development of a Nutrient Budget Approach and
Optimization of Fertilizer Management in Walnut.

i Sponsored by Walnut Research Board and CDFA
Fertilizer Research and Education Program.

I Multi-year project

I Two of six study sites are in Tehama County
I Higher yielding Chandler and Tulare varieties
I Minisprinklerand flood irrigation methods

University of California T

Agriculture and Natural Resources



The Connection between irrigation and N
management.

A Nitrate is mobile and moves with water

A You can apply the right amount of N in the root
zone, but N can leach past the root zone unless you
apply the correct amount of water at the correct
time.

A Inefficient irrigation may result in N-deficient
crops and potentially add nitrates to
groundwater.

A Applies to rainfall too.
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Irrigation uniformity versus efficiency



Irrigation Uniformity

-
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Even or uneven application of water
A Difficult to irrigate and fertilize efficiently if a system
does not apply water uniformly
- Influenced by irrigation system design and
maintenance
-t NB&adada2NBsx Of 233Ay3IXT YAE



Evaluated Irnigation Systems (127) for Walnuts

60-69% 70-79% 80-89%

DU Range

® Impact B Rotator = Micro-sprinkler




Irrigation Efficiency Which scenario illustrates more
efficient irrigation and more potential to use N

Effective root zone

Irrigation Efficiency
A A system that applies water uniformly has a good
chance to apply water and nitrogen efficiently
- Still depends on irrigation scheduling decisions
- Frequency
- Duration
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N Fertilizer Injection Strategies
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When during microirrigation is it most
efficient to inject nitrogen fertilizers?

From: Blaine Hansod-ertigationwith Microirrigatiore

Microsprinklers

Silt Loam
0 0 @,ﬁ_ﬁ—f—a———ﬁﬂ
High
-20 =] -20
-40 - § -40
-60 -60
A B Low
2 hour injection near start of 2 hour injection near end of

27 to 36 hour Irrigation 27 to 36 hour Irrigatio
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Managing IAfleld and between field
variability

A Identify and understand it
I Observe, map, sample

A Plan and build capacity to manage it

I Orchard layout, irrigation design, fertilizer
application methods

A Watch for and consider new ideas and
technology
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An Example of Mapping and Understanding In
field Variabllity, Nickels Soils Lab, Almonds

Fulton, et.al. Journal of Irrigation Science. 2010



