In-season, in-field N fertilization
decision making for wheat




Background: Nitrogen-related management in CA
spring wheat

N and water interact
* Irrigation varies by region:
 QOpportunistic in the
Sacramento Valley
e Standard in the southern
part of the state and
Intermountain area

* Many growers split N applications
between sowing and tillering-stem
elongation
* Total rates: 100 — 250 kg ha!

Image courtesy: California Wheat Commission

* Increasing regulations on N use



Wheat growth stages

planting/early emergence tillering stem elongation boot/heading  flowering grainfill



In-season (topdress) N applications increase yield
and protein relative to pre-plant

16% higher y|eId 1% increase in proteln i‘" 9‘3




In-season (topdress) N applications increase yield
and protein relative to pre-plant
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In-season (topdress) N applications increase fertilizer use
efficiency and crop value relative to pre-plant
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In-season (topdress) N applications increase yield
and protein relative to pre-plant

h
o
o
o
[y
]

=
=

o

- . —
® X
S c
2 5500 <
— ]
= o
7] o
-

(9]
o
o
o

Pre-plant | Boot-Heading Pre-plant | Boot-Heading

Yield (60 of 150 Ib/acre @ Protein (60 of 150 Ib/acre @
boot/heading vs pre-plant) boot/heading vs pre-plant)

Boot/Heading vs Preplant



In-season (topdress) N applications increase yield
and protein relative to pre-plant
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Plant demand for N changes across the season

planting/early emergence tillering stem elongation boot/heading  flowering grainfill



Cumulative N demand (lb/acre)

 Plant demand changes
across season.
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fertilizer supply to crop
o | g ap demand ?
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Real-time tools

Soil nitrate quicktest

e Retail: < S50
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Proxy for leaf N
concentration



Proportion of grain N uptake predicted by plant-soil N
status measured in soil, canopy and leaf at tillering

Tillering
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* For measurements made at tillering, a combination of soil, canopy
and leaf measurements can explain/predict much of the N response



ldentifying N saturation thresholds

Wheat response to soil nitrate-N at Tillering
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Crop response to fertilizer N application at
tillering differs in high vs low NO,-N soils

Wheat YIELD response to N fertilizer at TILLERING
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N fertilizer applied at tillering (Ib/acre)




Soll Nitrate-N, KCI| extraction (ppm NO3-N)
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High vs low residual NO,-N can be determined

via simple, in-field test

Soil Nitrate-N, 0 - 12 inches (dry soil)
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— exp [(In(x) * 0.759) + 1.18]
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Proportion of grain N uptake predicted by plant-soil N
status measured in soil, canopy and leaf at boot/heading

Late boot / early heading
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* For measurements made at boot/heading, plant measurements begin
to explain more of the N response than soil measurement



Differential response to fertilizer N at boot/heading
can be predicted via canopy/leaf sensors

Wheat response to N fertilizer: late-Boot/early-Heading
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Canopy & Leaf Sensor Measurements

= = Both Sensors HIGH-IR

At least 1 Sensor LOW-IR
= == Bopth Sensors HIGH-FP

At least 1 Sensor LOW-FP
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N fertilizer (Ib/acre) applied late-boot/early-heading stage




DIY calibration?




Summary and Discussion

In-season applications of N are more valuable than preplant
applications and permit more information about likely crop
response

Simultaneous soil nitrate-N and site-calibrated canopy & leaf
measurements indicate whether wheat is likely to respond to
N topdress in real-time

Soil nitrate-N is of greater predictive value at the tillering stage
of growth than at the late-boot / early-heading or flowering
stages

Canopy and leaf proximal sensing devices provide more
information as crop biomass increases and produce additive
information
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