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Evaluation of Foliar Applied Nutritional Mixes on
Crisphead Lettuce for Yield, Quality and Incidence of

Tipburn

M. Wilcox, Extension Agent, C. A. Sanchez, Research Scientist

Introduction

The project was conducted in four parts. Experiments 1 and 2 were designed to evaluate the effect of foliar nutrient
sprays on the yield and quality of crisphead lettuce (Lactuca sativa L). Calcareous soils sometimes produce crops
which show micronutrient deficiencies so growers sometimes apply foliar nutrients prior to harvest to "green -up"
the crop. Experiments 3 and 4 were designed to evaluate the effect of foliar applied sprays of calcium on yield and
incidence of tipburn in lettuce. Tipbum is a Ca related physiological disorder in lettuce that most often occurs
during warm temperatures.

Materials and Methods

Experiments were conducted during the 1992 -1993 winter growing season to evaluate the response of crisphead
lettuce to foliar applied nutritional sprays. Experiments 1 and 2 were designed primarily to evaluate the response
of lettuce to micronutrient sprays, although a macronutrient spray was included for comparative purposes.
Experiments 3 and 4 were designed to evaluate the effect of Ca sprays on yield and incidence of tipbum in lettuce.

Experiments 1, 2, and 3 were conducted on a loam soil. Experiment 4 was conducted on a clay loam soil.
Experiment 1 was planted on Oct. 26, 1992. Experiment 2 and 3 were planted on Nov. 7, 1992. Experiment 4
was planted on Nov. 17, 1992. Crisphead lettuce was seeded in elevated- double row beds on 1.02 meter centers
and thinned at the four leaf stage to approximately 60,000 plants per hectare (24,300 plants per acre). All
fertilization (other than nutrient sprays), irrigation, pest control, and cultural practices were performed using
practices standard to the Yuma Valley.

Product application was performed with a CO2 charged, hand -held spray canister fitted with a double -row boom.
Calibration was based upon an approximate ground speed of three miles per hour. The exact application dates are
listed, by experiment, in Addendum 2 and the rates and stage of plant development listed in Addendum 1.

Marketable heads of lettuce were harvested from 6.1 m (20 feet) of row in all plots of all experiments. Individual
heads were weighed in each plot. Criteria for a marketable head was based upon a weight of not less than 680
grams (1.5 pounds). Data were analyzed using an appropriate statistical model. Where appropriate we used
covariance analysis to compensate for differences in stands. Separation of means was done using mean separation
techniques (LSD's) and single degree of freedom contrast.

Experiments 1 and 2

In experiment 1 we used a completely random experimental design and in experiment 2 we used a randomized
complete block experimental design. All treatments were replicated four times.

The treatments are shown in Addendum 1. Treatments 1 through 7 compared rates and time of application for a
product manufactured by Morse Enterprises Limited called "Keyplex 350 ". This product contains a mixture of
micronutrients with alpha keto acids. Treatment 8 was a micronutrient mixture used locally, treatment 9 was this
same micronutrient mixture added with a commercial adjuvant, and treatment 10 was a macronutrient foliar mix
used locally to green up lettuce shortly before harvest. Application dates are shown in Addendum 2. We attempted
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to make application timely at the eight -leaf and early heading growth stages. However, because of above average
and frequent rainfall during the winter 1992 -1993 season we were occasionally a few days late in application.
Experiments 1 and 2 were harvested on Feb. 24, 1993 and March 25, 1993, respectively.

Experiments 3 and 4

In both experiments, a randomized complete block design with four replications was utilized. Treatments are shown
in Addendum 1. Treatments 1 through 7 evaluated rate and time of application for "Calcium Plus" another product
manufactured by Morse Enterprises Limited. Incidence of tipburn was determined at harvest on 10 heads randomly
selected from each plot. Experiments 3 and 4 were harvested on March 25 and April 1, respectively.

Results and Discussion

Experiments 1 and 2 Both experiments 1 and 2 were conducted on calcareous soils which periodically produce crops
showing micronutrient deficiencies. However, we observed no visual evidence of micronutrient deficiencies on
lettuce from any treatment (not even the control) during experiments 1 and 2. The yield and quality data for
experiments 1 and 2 are shown in Tables 1 and 2, respectively. It should noted that some of the differences
between plots in experiment 1 and 2 were associated with subtle differences in plant stand. Thus, we conducted
statistical analysis with and without using plant stand as a covariate.

In experiment 1 there were no significant differences in percent marketable heads or total marketable yields as
influenced by treatments regardless of the manner in which we analyzed the data. There were however, differences
in average head weight before grading and in marketable head weight after grading. Similarly, in experiment 2
there were no significant differences in percent marketable heads or total marketable yield but there were differences
in head size. Comparisons among treatments using LSD values suggest that treatment 4 produced superior heads
in experiment 1 while treatment 5 produced superior heads in experiment 2. Statistical analysis using "single degree
of freedom contrasts" suggest that application at the folding stage was more effective than application at the eight -
leaf stage in increasing head size. However, because most effects were not statistically significant and effects in
head size inconsistent, additional work must be done before positive conclusions can be drawn.

It is suspected that variation in stand obscured other possible treatment effects. However, it should be noted that
adjacent to each of these Keyplex experiments we conducted N rate- source studies. In all these N studies we
observed highly significant (P < 0.01) yield and quality responses to N rate and N source (even without covariance
adjustment). Therefore, meaningful differences of practical significance were observed in spite of the slight
variation in stand.

In conclusion, because most responses were not statistically significant, because differences in head size were not
consistent across experiments, and because large differences were observed in other experiments evaluating N
conducted on adjacent plots, under the conditions of these experiments differences due to nutrient sprays were of
minimal practical significance. Additional studies appear justified. Future studies should be directed toward sites
where there is a greater probability of micronutrient deficiencies.

Experiment 3 and 4 Both experiments 3 and 4 were conducted under conditions favorable to the development of
tipbum. Yield and quality data and incidence of tipbum for experiments 3 and 4 are shown in tables 3 and 4,
respectively. As with experiments 1 and 2, plant stands influenced yield and head weight. However, there were
no treatment differences in yield and quality even using stand as a covariate. The incidence of tipbum was greater
in experiment 2 compared to experiment 1. In both experiments the incidence of tipburn across plots was erratic
(0 to 700 range) within treatments and there were no significant differences due to treatment. Past research with
other Ca sprays has generally shown spray application of Ca is ineffective for controlling tipbum in lettuce. This
has been attributed to the fact that the area where tipbum develops is enclosed by leaves during heading thereby
making the affected tissue inaccessible to spray contact. These data generally corroborate previous studies which
indicated that spray applications of Ca are not an effective means of controlling tipbum.
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Table 1. Yield and quality of lettuce as influenced by nutrient spray treatments.

Percent
Marketable

Average
head weight

Marketable'
head weight

Marketable2
yield

% -g- -g- MT ha'

1 93 864.1 885.7 45.7

2 87 814.2 856.1 40.2

3 92 815.3 852.8 46.6

4 94 951.4 977.6 46.5

5 87 859.6 906.1 44.2

6 91 851.6 872.0 46.6

7 92 859.6 885.6 51.7

8 88 845.9 902.7 47.3

9 89 832.3 861.8 43.6

10 83 809.7 873.2 46.9

Sig NS * * NS

LSD 76.5 67.5

' Average head weight before grading

2 Average head weight after grading

* Significant at the 5% level, NS = not significant.
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Table 2. Yield and quality of lettuce as influenced by nutrient spray treatments.

Percent
Marketable

Average
head weight

Marketable
head weight

Marketable
yield

% -g- -g- MT ha-'

1 91 928.7 976.4 53.9

2 86 874.3 942.3 51.6

3 75 821.0 953.7 42.7

4 83 926.5 995.6 48.9

5 93 978.6 1008.1 58.2

6 82 884.5 962.8 47.8

7 77 893.6 1003.9 47.8

8 77 861.8 944.6 46.3

9 84 921.9 1025.1 51.7

10 85 890.2 953.7 49.3

Sig NS * * NS

LSD 123.6 109.6

' Average head weight before grading

2 Average head weight after grading

* Significant at the 5% level, NS = not significant.
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Table 3. Yield, quality and percentage tip burn of lettuce as influenced by calcium treatments
in experiment 3.

Treatment Percent
Marketable

Tipburn Average
head weight

Marketable'
head weight

Marketable2
Yield

% -g- -g- MT ha-'

1 74 28 849.4 977.4 46.4

2 81 18 847.1 927.6 47.5

3 83 20 882.3 962.8 47.6

4 82 28 886.8 966.2 49.9

5 77 8 848.2 935.6 44.7

6 79 23 860.7 960.5 47.0

7 89 18 906.1 948.0 54.5

Sig NS NS NS NS NS

Average head weight before grading

2 Average head weight after grading
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Table 4. Yield, quality and percentage tip burn of lettuce as influenced by calcium treatments
in experiment 4.

Treatment Percent
Marketable

Tipburn Average
head weight

Marketable'
head weight

Marketable2
Yield

% % -g- -g- MT há'

1 82 43 1019.5 1087.5 55.0

2 89 33 1025.1 1085.2 58.2

3 89 48 1007.1 1067.1 56.5

4 95 55 1131.7 1161.2 68.3

5 89 63 1041.9 1072.8 62.9

6 93 50 1094.3 1135.1 70.6

7 92 23 1085.2 1135.1 58.0

Sig NS NS NS NS NS

' Average head weight before grading

2 Average head weight after grading
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ADDENDUM 1

Experiment #1 and #2

KEPLEX 350, MICROMIX & FIRST CHOICE

1. Control

2. Keplex 350 @ 1 qt/ac @ eight leaf stage

3. Keplex 350 @ 2 qt/ac @ eight leaf stage

4. Keplex 350 @ 1 qt/ac @ folding stage

5. Keplex 350 @ 2 qt/ac @ folding stage

6. Keplex 350 @ 1 qt/ac @ 8 leaf stage & 1 qt/ac @ folding stage

7. Keplex 350 @ 2 qt/ac @ 8 leaf stage & 2 qt/ac @ folding stage

8. Micromix @ 2 qt/ac @8 leaf stage & 2 qt/ac @ folding stage

9. Micromix + AD @ 2 qt/ac @ 8 leaf stage & 2 qt/ac @ folding stage

10. First Choice @ 2 qt/ac @ 8 leaf stage & 2 qt/ac @ folding stage

Experiment #3 and #4

CALCIUM PLUS

1. Control

2. Calcium Plus @ 1 qt/ac @ folding stage

3. Calcium Plus @ 2 qt/ac @ folding stage

4. Calcium Plus @ 1 qt/ac @ early heading stage

5. Calcium Plus @ 2 qt/ac @ early heading stage

6. Calcium Plus @ 1 qt folding and 1 qt early heading stages

7. Calcium Plus @ 2 qt folding and 2 qt early heading stages
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ADDENDUM 2

APPLICATION DATES

Experiment #1: 1 -27 -93 & 2 -10 -93 Experiment #2: 2 -18 -93 & 3 -8 -93

Experiment #3: 2 -18 -93 & 3 -8 -93 Experiment #4: 3 -8 -93 & 3 -24 -93

HARVEST DATES

Experiment #1: 2 -24 -93 Experiment #2: 3 -25 -93

Experiment #3: 3 -25 -93 Experiment #4: 4 -1 -93


