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Summary: Foliar fertilizer applications have the potential advantage of reducing nitrate loading of soil. As such they have the potential to serve as a best management practice for crop production. However, how nitrogen can be much can the crop absorb without causing phytotoxicity or stunting. This trial was conducted on second crop lettuce that had reasonably high residual soil nitrate levels. Our strategy was to allow the soil to supply most of the nitrogen needs of the crop and to rely on foliar N applications to supply small amounts of supplemental N for crop growth. In this trial we applied Impact and Coron foliar fertilizers at recommended rates in five applications and applied 8.8 and 14.9 lbs N/A, respectively. Neither of these amounts of foliar N increased soil nitrate levels in the soil. This amount of applied N did not raise soil nitrate levels. No statistical increase in yield was observed in any of the foliar fertilizer treatments and only the standard fertilizer treatment increased total N in the plant tissue at harvest. This trial site had only a moderately uniform stand of lettuce and needs to be repeated to get a better gauge of the impact of foliar fertilizer on lettuce production. 
Methods: The trial was conducted at the Hartnell East Campus Research Facility in Salinas, CA. The romaine lettuce variety, Green Towers was seeded on August 27 in two seedlines on 40 inch wide beds. The preceding crop was lettuce, which was harvested on July 8. The soil at the site was Chualar loam (pH = 7.5; and organic matter = 1.25%). The stand was irrigated with sprinklers on August 30, 2010. No pest management materials were applied to the lettuce during the growth cycle. After the stand was germinated with sprinklers the lettuce was irrigated by drip irrigation (one line of tape applied to the middle of the bed, 2 inches deep). Fertilizer treatments, rates and application timings are shown in Table 1. In the standard treatment, fertilizer was injected through the drip system on September 29 and October 15. The foliar applications were applied at recommended rates on five dates: September 29 and October 6, 11, 22 & 28. All foliar materials applied with a CO2 backpack sprayer at 30 psi making one pass with a one-tip wand with an 8008E nozzle applying the fertilizer in the equivalent of 32 GPA of water. Soil mineral nitrogen evaluations were conducted on four dates; harvest and biomass nitrogen evaluations were conducted on November 10. All soil and tissue samples were sent to the ANR Laboratory at UC Davis. 
Table 1. Details of nitrogen fertilizer treatments 
	Treatment
	Formulation
	Application

rate
	Application

method
	Lbs N/A per

application
	Number

applications
	Total applied

lbs N/A

	Untreated
	---
	---
	---
	---
	---
	0.0

	Standard  
	UAN32
	21.10 gals
	Drip
	75.00
	2
	150.0

	Impact
	15-0-0-7
	1.06 gals
	Foliar
	1.76
	5
	8.8

	Coron
	28-0-0-0
	1.00 gals
	Foliar
	2.97
	5
	14.9


Results: Background soil nitrate levels in the trial site were elevated as evidenced by 28.9 ppm nitrate-N in the untreated on the first evaluation date on September 28 (Table 2). This was the result of residual fertilizer and N mineralization of crop residues. Both the untreated and the foliar N treatments had significantly lower soil nitrate-N levels than the standard treatment on the October 11 & 22 evaluation dates. There was no difference in soil ammonium-N levels between the foliar fertilizer treatments and the untreated. There were no statistical difference among the treatments in mean head weight, and fresh or dry tonnage (Table 3). This may have been in part was due to a less than desirable stand in the trial. The standard treatment had significantly higher N content crop biomass, plant and leaf tissue total N and nitrates in midrib tissue than all other treatments. The tissue N content of the foliar treatments did not differ from the untreated control.  
Table 2. Soil nitrate and ammonium evaluations on four date (foliar N treatments evaluations were pooled)
	 Treatments
 

 
	Nitrate-N (mg/kg soil)
	Ammonium-N (mg/kg soil)

	
	Sept. 28
	Oct. 11
	Oct. 22
	Nov. 10
	Sept. 28
	Oct. 11
	Oct. 22
	Nov. 10

	
	30 
DAG1
	43 
DAG
	54 
DAG
	73 
DAG
	30 
DAG
	43 DAG
	54 DAG
	73 
DAG

	Untreated
	28.9
	21.0
	22.0
	58.3
	2.2
	0.9
	1.1
	1.5

	Standard 
	49.5
	55.4
	86.3
	108.2
	2.0
	4.8
	4.4
	2.8

	Foliar
	44.6
	30.1
	35.3
	72.3
	2.1
	1.7
	1.9
	2.5

	   Pr>F treat
	0.596
	0.023
	0.018
	0.442
	0.883
	0.013
	0.087
	0.006

	   Pr>F block
	0.900
	0.990
	0.763
	0.760
	0.367
	0.738
	0.721
	0.028

	   LSD 0.05
	NS
	20.9
	37.0
	NS
	NS
	2.0
	3.1
	0.5


1 – DAG = days after germination
Table 3. Yield and biomass N evaluations on November 10, 2010
	Treatments
	Mean head wt (lbs)
	Yield, fresh (ton/A)
	Yield, dry (ton/A)
	Total N in Plant

% 
	Total N 

in Plant

lbs N/A
	Leaf N

% 
	Midrib Nitrate

mg N/kg dry matter

	Untreated
	1.63
	24.4
	1.4
	3.5
	94.2
	 4.0
	6,043

	Standard 
	2.07
	30.9
	1.6
	4.0
	132.5
	 4.3
	11,683

	Impact
	1.72
	25.3
	1.4
	3.5
	95.7
	 3.8
	6,880

	Coron
	1.69
	25.6
	1.4
	3.4
	95.4
	 3.9
	6,333

	   Pr>F treat
	0.286
	0.285
	0.236
	0.070
	0.054
	0.016
	0.010

	   Pr>F block
	0.607
	0.603
	0.546
	0.450
	0.427
	0.207
	0.429

	   LSD 0.05
	NS
	NS
	NS
	0.4
	30.3
	0.3
	2931


