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Saving on Nitrogen Fertilizer Costs
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Quick Nitrate Test: Soil nitrate status

(20 ppm NO,-N = 65 to 75 |bs of N/acre/ft)
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How much does irrigation management matter

for optimizing nitrogen fertilizer?
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Lbs of N lost by leaching depends on
soil nitrate concentration and drainage
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Total Water Applied to Lettuce
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Applied Water (% Crop ET)

Applied Water as Percentage of
Crop ET

350

300 1 Avg Applied Water = 176% of Crop ET
250 -

200 -

150 -

100

0 - HHHHHHHHH

50
11 13 15 17 19
Field Number




Applied Water and Crop ET (site 1)
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Soil NO,-N ppm

Ibs N/A

Applied N and soll nitrate (site 1)
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Applied Water and Crop ET (site 3)
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Pre-thinning Water Applied to Lettuce
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Potential N losses during crop establishment:

"Evaporation and transpiration losses during first 2
weeks of a lettuce crop < 2 inches
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Amount of water applied during a single
iIrrigation can contribute to nitrate losses
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establishment post-thinning
[Irrigation method avg max avg max

e inches perirrigation -------

sprinkler 05-1.1 09-1.4 05-15 1.1-2.2

drip 0.6 0.9 0.5-1.0 0.7-1.7
furrow - - -- 1.5 | | 3.9
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Soil Moisture Available for Lettuce

Growth
Days after Planting 15 30 45 60
Root depth (ft) 0.5 1.25 1.75 2
------- inches of available water -------
Silty clay 0.2 0.5 0.7 0.7
Silty clay loam 0.2 0.5 0.7 0.8

Loam 0.2 0.6 0.8 0.9







Average irrigation intervals in Lettuce
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pre-thinning 3.3 2.0 --
post-thinning 8.0




Effect of irrigation interval on N management

Treatment Irrigation interval % Crop ET N fertilizer
(days) management §

4 102% Quick N test
7 142% Quick N test

Grower decision Grower
decision
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Soil Nitrate and Applied N of Irrigation Treatments
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Did the irrigation treatments affect nitrate
leaching?
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Estimated Drainage of Irrigation
Treatments
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Estimated Nitrate Leaching Losses

Nitrate-N loss (Ib/acre)
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Residual Soil Nitrate
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Yield Summary of Irrigation Treatments

Head Weight Plant population Yield
Treatment Untrimmed Trimmed Marketable Diseased Marketable Biomass
----Ib/head ---- - plants/acre ----  ----- |bs/acre -----
4-day 2.493 1.72 39685 883 68350 98909
7-day 2.483 1.68 41156 441 69363 102243
grower 2.546 1.72 40241 343 69023 102357
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Salinity Effects on Cool Season Vegetables

100% 90% 75%
Crop EC. EC, EC. EC, EC. EC,
------------------------------------- dS/m -
Broccoli 2.8 1.9 3.9 2.7 5.5 3.7
Cabbage 1.8 1.2 2.8 1.9 4.4 2.9
Celery 1.8 1.2 3.4 2.3 5.8 3.9
Lettuce 1.3 0.9 2.1 1.4 3.2 2.1
Spinach 2.0 1.3 3.3 2.2 5.3 3.5

EC. = EC of saturated soil extract

EC,, = EC of irrigation water

1 Adapted from FAO irrigation and drainage paper 29, 1985
EC of sea water = 50- 60 dS/m
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EC and SAR effects on Biomass Yield
of 2 Head Lettuce Varieties
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How much leaching for salinity management?
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How much N fertilizer credit should be taken _
itrate in well'water?
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Irrigation strategies for using nitrogen
fertilizer efficently in lettuce

Match irrigation schedule with crop ET to minimize
nitrate leaching

Assure that irrigation system has a high DU

Minimize irrigation water for germination (< 3 inches)

Avoid applying high amounts of water during a single
irrigation (> 0.5 inch during prethinning, > 1 inch during
post thinning)

Avoid heavy irrigations after fertilizing




