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Summary:  The nitrification inhibitor Agrotain was tested in two field trials in Salinas. Nitrification inhibitors reduce the transformation of ammonium to nitrate. Ammonium has a positive charge and it attracted to the positive sites in the soil and is less likely to leach than nitrate. In theory, this technology can improve the use efficiency of applied nitrogen fertilizer and reduce losses to deep percolation. In two field trials conducted on lettuce in the Salinas Valley in 2008, no improvements in yield or the nitrogen status of the soil were observed. In the first trial residual soil nitrogen levels were high and no yield response or improvement in soil nitrogen status was observed. In the second trial, yield response between all fertilizer treatments and the untreated control was observed, but differences between fertilizer treatments were not observed. 
Methods: Trial No. 1: Conducted in a commercial head lettuce field west of Salinas. See table 1 for fertilizer rates and application dates.  The field was planted to the head lettuce variety Sniper on March 3rd and the 20 gallons/acre of the anticrustant 7-7-0-7 was applied after seeding. Each plot was 2 beds wide by 100 feet and replicated 4 times in a RCBD. The soil type was Salinas clay loam. The field was sprinkler irrigated until thinning at which time drip tape was installed and the field was drip irrigated the remainder of the season. Trial No. 2: Conducted at the Hartnell East Campus Research Facility. No preplant nitrogen applied to the field prior to planting with the romaine variety Green Towers on June 6. Each plot was 2 beds wide by 150 feet and replicated 3 times in a RCBD. The soil type was Chualar loam. The field was sprinkler irrigated until thinning and then drip irrigated for the remainder of the growth cycle. Both trials: Post thinning fertilizer treatments were injected into the drip irrigation system by use of a six port manifold with backflow prevention valves which fed two inch layflat that provided water and fertilizer for each treatment. Injector ports in each layflat were used to inject the appropriate rate of fertilizer for each treatment.  Battery powered pumps were used to inject fertilizer/Agrotain mixtures into the layflat and injections were made during the middle third of irrigation events.  Agrotain treatments were mixed with UAN 32 at the rate of 15 lbs/ton of UAN 32 (wt/wt). 
Results: Trial No. 1: Rates of fertilizer, timing and supplements applied in this trial are shown in Table 1. There were slight differences in fresh biomass of lettuce on May 2 and in percent N in whole tops of lettuce and N uptake on May 12 (Table 2). Midrib and total N in leaves on May 12 also indicated higher levels at the higher fertilization rates. There were no differences in soil ammonium levels on any of the evaluation dates; differences in soil nitrate among treatments were higher in higher fertilization rates on two dates (Table 3). There were no differences in yield between the treatments (Table 4) indicating that residual soil nitrogen levels at this site were sufficient to achieve high yields. Trial No. 2: Rates of fertilizer, timing and supplements applied in this trial are shown in Table 5. This site was lower in available soil nitrogen and many of the differences observed in the nitrogen evaluations were related to differences between the untreated control and the fertilized treatments (Table 6). There was a good deal of variability in mineral soil nitrogen and no statistical differences in soil nitrate levels were detected in spite of strong trends indicating lower soil nitrate levels in the untreated (Table 7). There were no differences between the yields of fertilizer treatments and the statistical differences that were observed were between the fertilizer treatments and the untreated control (Table 8). 
Table 1. Trial No. 1. Fertilization time and rates
	 Treatment

total lbs N/A

applied
 
	Fall

300 lbs 

6-12-20
	At
planting

150 lbs

Am. sulfate
	At 
planting

20 gal

7-7-0-7
March 3
	April 16

Lbs N/A1
thinning
	April 24

Lbs N/A1
rosette
	April 30

Lbs N/A
heading
	Total 

N/A

	198.1 (Standard2)
	18.0
	31.5
	14.6
	38.0
	48.0
	48.0
	198.1

	146.6+ Agrotain
	18.0
	31.5
	14.6
	37.5
	45.0
	0.0
	146.6

	146.6
	18.0
	31.5
	14.6
	37.5
	45.0
	0.0
	146.6

	119.1+ Agrotain
	18.0
	31.5
	14.6
	25.0
	30.0
	0.0
	119.1

	119.1
	18.0
	31.5
	14.6
	25.0
	30.0
	0.0
	119.1

	Untreated
	18.0
	31.5
	14.6
	0.0
	0.0
	0.0
	64.1


1 - Agrotain was mixed with the UAN 32 and injected into the drip manifold. It was applied 
at the rate of 15 lbs/ton of UAN 32 (0.75% wt/wt);  2 – post thinning nitrogen was applied as 18-0-0-5.
Table 2. Trial No. 1. Biomass and nitrogen uptake evaluations on two dates and total nitrogen in blades and midrib nitrate-N
	 Treatment

total lbs N/A

applied

 
	May 2
	May 12
	April 22
	May 2
	May 12
	May 12

	
	Fresh

(Lbs/A)
	Dry

(Lbs/A)
	% 
Nitrogen in tops
	N uptake

lbs/A
	Fresh

(Lbs/A)
	Dry

(Lbs/A)
	% 
Nitrogen in tops
	N uptake

lbs/A
	Leaves

% N
	Leaves

% N
	Midribs

ppm NO3-N
	Leaves

% N

	198.1 (Standard)
	13,074.0
	584.0
	4.72
	27.6
	31,472.0
	1,750.0
	4.74
	82.9
	5.73
	5.27
	13,915.0
	3.63

	146.6+ Agrotain
	13,160.0
	492.0
	4.61
	22.6
	30,776.0
	1,796.0
	4.12
	74.0
	5.64
	5.34
	11,632.5
	3.15

	146.6
	13,440.0
	448.0
	4.73
	21.2
	33,802.0
	1,822.0
	4.41
	80.4
	5.67
	5.30
	11,225.0
	3.24

	119.1+ Agrotain
	11,364.0
	434.0
	4.54
	19.7
	29,652.0
	1,732.0
	4.03
	70.0
	5.46
	5.40
	10,947.5
	3.18

	119.1
	12,150.0
	438.0
	4.60
	20.2
	30,594.0
	1,814.0
	4.21
	76.2
	5.65
	5.46
	10,627.5
	3.19

	Untreated
	11,830.0
	434.0
	4.27
	18.5
	27,862.0
	1,598.0
	3.84
	61.3
	5.47
	4.98
	8,322.5
	3.00

	   Pr>F treat
	0.0501
	0.2214
	0.1247
	0.2074
	0.0613
	0.0844
	0.0004
	0.0045
	0.1875
	0.1027
	0.0090
	0.0010

	   LSD 0.05
	1,480.0
	NS
	NS
	NS
	NS
	NS
	0.32
	10.0
	NS
	NS
	1,957.6
	0.17


Table 3. Trial No. 1. Soil mineral nitrogen evaluations on four dates. 

	Treatment

total lbs N/A

applied

	April 22
	April 30
	May 9
	May 20

	
	NO3-N

ppm
	NH4-N

ppm
	Mineral N

ppm
	NO3-N

ppm
	NH4-N

ppm
	Mineral N

ppm
	NO3-N

ppm
	NH4-N

ppm
	Mineral N

ppm
	NO3-N

ppm
	NH4-N

ppm
	Mineral N

ppm

	198.1 (Standard)
	25.97
	0.47
	26.44
	41.10
	0.50
	41.61
	22.87
	0.86
	23.73
	17.21
	0.24
	17.46

	146.6+ Agrotain
	22.94
	0.40
	23.34
	28.27
	0.71
	28.98
	12.69
	0.89
	13.58
	15.63
	0.28
	15.91

	146.6
	22.87
	0.56
	23.42
	33.11
	0.72
	33.83
	9.80
	0.67
	10.47
	13.87
	0.31
	14.18

	119.1+ Agrotain
	22.85
	0.54
	23.39
	23.48
	0.57
	24.06
	8.97
	0.58
	9.83
	13.70
	0.31
	14.01

	119.1
	23.76
	0.47
	24.23
	33.39
	0.50
	33.89
	10.31
	0.75
	11.06
	9.74
	0.27
	10.01

	Untreated
	23.50
	0.55
	24.03
	13.52
	0.38
	13.90
	6.28
	0.75
	7.03
	9.08
	0.29
	9.36

	Pr>F treat
	0.9874
	0.8329
	0.9892
	0.0029
	0.5905
	0.0030
	0.0164
	0.0852
	0.0166
	0.8159
	0.9509
	0.8218

	LSD 0.05
	NS
	NS
	NS
	11.64
	NS
	8.80
	8.72
	NS
	14.77
	NS
	NS
	NS


Table 4. Trial No. 1. Harvest evaluation on May 24. 
	Treatment

total lbs N/A

applied

	Untrimmed yield lbs/A
	nitrogen
in tops

percent
	Nitrogen in tops lbs/A
	Trimmed head weight 
lbs/A
	Mean head weight Untrimmed 
lbs/head
	Mean head 

weight 

Trimmed 

lbs/head
	Percent marketable
after trimming

	198.1 (Standard)
	89,022.5
	3.9
	115.7
	51,929.2
	2.9
	1.7
	58.5

	146.6+ Agrotain
	82,495.7
	3.4
	113.9
	54,344.5
	2.8
	1.8
	65.6

	146.6
	81,075.5
	3.7
	118.5
	49,199.5
	2.7
	1.7
	60.6

	119.1+ Agrotain
	82,420.1
	3.4
	104.6
	50,070.0
	2.7
	1.6
	60.7

	119.1
	89,207.2
	3.6
	134.1
	47,205.1
	2.8
	1.5
	53.2

	Untreated
	83,229.3
	3.4
	112.0
	46,262.1
	2.7
	1.5
	55.2

	Pr>F treat
	0.0634
	0.0027
	0.7350
	0.8129
	0.1561
	0.6673
	0.5166

	LSD 0.05
	NS
	0.2
	NS
	NS
	NS
	NS
	NS


Table 5. Trial No. 2. Fertilization application times and rates. 

	Treatment

total lbs N/A

applied
	June 16

Lbs N/A
topdress
	June 30

Lbs N/A
topdress
	July 8

Lbs N/A1
thinning
	July 15

Lbs N/A1
Early rosette
	July 22

Lbs N/A1
heading
	Total

N/A

	155 (Standard)
	5
	10
	40
	50
	50
	155

	119+ Agrotain
	5
	10
	30
	37
	37
	119

	119
	5
	10
	30
	37
	37
	119

	85+Agrotain
	5
	10
	20
	25
	25
	85

	85
	5
	10
	20
	25
	25
	85

	Untreated
	5
	10
	0
	0
	0
	15


Agrotain was mixed with the UAN 32 and then injected into the drip manifold. 
It was applied at the rate of 15 lbs/ton of UAN 32 (0.75% wt/wt). 

Table 6. Trial No. 2. Biomass and nitrogen uptake evaluations, and leaf blade-N and midrib 
nitrogen evaluations
	Treatment

total lbs N/A

applied
	July 26
	June 26
	July 23
	July 31

	
	Fresh 
(Lbs/A)
	Dry 
(Lbs)
	% 
Nitrogen in tops
	Lbs N/A
	Leaves

%N
	Leaves

%N
	Midribs

ppm NO3-N

	155 (Standard)
	28,993.9
	1,875.5
	4.3
	80.1
	4.27
	2.86
	2,360.0

	119+ Agrotain
	30,722.0
	2,132.9
	3.8
	80.4
	3.76
	2.67
	1,623.3

	119
	28,225.8
	1,658.6
	4.1
	68.1
	4.10
	2.54
	2,226.7

	85+Agrotain
	29,473.9
	1,865.3
	3.9
	72.4
	3.88
	2.38
	2,000.0

	85
	29,281.9
	1,888.1
	3.8
	71.3
	3.78
	2.53
	5,090.0

	Untreated
	20,161.3
	1,736.3
	2.1
	37.0
	2.13
	2.10
	3,200.0

	Pr>F 
	0.013
	0.1556
	<0.0001
	0.0011
	<0.0001
	0.0341
	0.0149

	LSD 0.05
	5295.1
	NS
	0.3237
	15.907
	0.3237
	0.4199
	499.0


Table 7. Trial No. 2. Soil mineral nitrogen evaluations on five dates. 

	Treatment

total lbs N/A

applied
	July 31
	August 2

	
	NO3-N

ppm
	NH4-N

ppm
	Mineral 

N

ppm
	NO3-N

ppm
	NH4-N

ppm
	Mineral 

N

ppm

	155
	19.75
	0.77
	20.53
	29.19
	0.62
	29.80

	119+ Agrotain
	22.11
	1.65
	23.76
	16.59
	0.79
	17.38

	119
	13.24
	0.68
	13.92
	12.04
	0.53
	12.57

	85+Agrotain
	16.14
	0.80
	16.94
	20.10
	0.53
	20.63

	85
	7.36
	0.60
	7.96
	10.02
	0.70
	10.72

	Untreated
	11.91
	0.89
	12.80
	9.30
	0.82
	10.12

	Pr>F 
	0.7188
	0.1684
	0.6944
	0.0903
	0.7404
	0.0920

	LSD 0.05
	NS
	NS
	NS
	NS
	NS
	NS


	Treatment

total lbs N/A

applied
	July 9
	July 15
	July 23

	
	NO3-N

ppm
	NH4-N

ppm
	Mineral 

N

ppm
	NO3-N

ppm
	NH4-N

ppm
	Mineral N

ppm
	NO3-N

ppm
	NH4-N

ppm
	Mineral 

N

ppm

	155
	9.41
	0.78
	10.19
	4.83
	0.62
	5.45
	29.15
	1.15
	30.30

	119+ Agrotain
	6.58
	0.36
	6.94
	2.84
	0.67
	3.51
	13.49
	1.50
	14.99

	119
	4.56
	0.74
	5.31
	4.75
	0.46
	5.22
	52.32
	2.12
	54.44

	85+Agrotain
	5.81
	0.43
	6.24
	4.60
	0.68
	5.28
	13.08
	1.69
	14.77

	85
	4.66
	0.40
	5.05
	3.08
	0.57
	3.64
	10.65
	1.31
	11.96

	Untreated
	6.33
	0.49
	6.82
	2.58
	0.73
	3.31
	7.01
	0.87
	7.89

	Pr>F Treat
	0.6936
	0.3891
	0.6498
	0.5427
	0.8910
	0.5573
	0.0744
	0.7414
	0.0758

	LSD 0.05
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS
	NS


Table 7. continued. Trial No. 2. Soil mineral nitrogen evaluations 

Table 8. Trial No. 2. Harvest evaluation on August 11. 
	Treatment

total lbs N/A

applied
	Untrimmed fresh biomass lbs/A
	Untrimmed dry

biomass lbs/A
	nitrogen
in tops

Percent
	Nitrogen 

uptake

in tops lbs/A
	Trimmed fresh biomass lbs/A
	Percent marketable
after trimming

	155 (Standard)
	63,424.5
	3,855.4
	2.9
	110.3
	30,572.2
	48.3

	119+ Agrotain
	63,205.5
	3,642.1
	2.7
	96.3
	26,334.6
	42.2

	119
	67,654.8
	4,096.4
	2.5
	104.1
	32,352.9
	48.4

	85+Agrotain
	61,366.4
	3,764.0
	2.4
	90.3
	29,818.9
	49.3

	85
	71,945.1
	4,193.8
	2.5
	106.3
	32,731.8
	45.5

	Untreated
	44,442.2
	2,903.7
	2.1
	61.2
	26,046.8
	61.4

	Pr>F 
	0.0203
	0.0633
	0.0341
	0.0154
	0.1389
	0.0553

	LSD 0.05
	13,935.0
	NS
	0.4
	25.5
	NS
	11.5


