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Background: Nitrogen-related management in CA 
spring wheat

• N and water interact
• Irrigation varies by region:

• Opportunistic in the 
Sacramento Valley

• 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-1

• Increasing regulations on N use
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Wheat growth stages



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

Pre-plant only

Tillering-Flowering

16% higher yield; 1% increase in protein



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

Tillering/Joint vs Preplant



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

Tillering/Joint vs Preplant



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

Boot/Heading vs Preplant



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

Flowering vs Preplant



Plant demand for N changes across the season



• Plant demand changes 
across season.

• How can we best match 
fertilizer supply to crop 
demand ?

• At a particular site in a 
particular season?



Real-time tools

Trimble Greenseeker
handheld

• Retail: ≈ $500

• NDVI (660 and 770 nm)

atLEAF chlorophyll meter

• Retail: ≈ $250

• SPAD proxy (660 and 
940 nm)

• Proxy for leaf N 
concentration

Soil nitrate quicktest

• Retail: < $50



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

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



Identifying N saturation thresholds



Crop response to fertilizer N application at 
tillering differs in high vs low NO3-N soils



High vs low residual NO3-N can be determined 
via simple, in-field test



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

• 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
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DIY calibration?

Field rate

Field rate + 50%

300 lb ac-1

200 lb ac-1

100 lb ac-1



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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Keep in Touch!

http://ucanr.edu/blogs/smallgrains/  

melundy@ucdavis.edu; 530-902-7295
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Questions


