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Abstract. Head lettuce (Lactuca sativa L.) cv. Salinas was produced in field trials in
southcentral Alaska with varying planting dates, planting methods, N sources, and N
application rates. Variables measured included head weight and diameter and harvest
date. Nitrogen source had little effect on head weight. Direct-seeded lettuce produced
heaviest beads from early plantings; transplants produced heaviest heads when planted
in mid- to late season. Transplanting generally produced heavier heads than directseeding. Head weight of transplanted and direct-seeded lettuce was maximized with
≈112 kg N/ha. The data suggest that 112 kg N/ha may be suitable for lettuce directseeded or transplanted throughout the growing season.

Commercially grown head lettuce is planted
sequentially over time to extend the length
of the harvest season. Varying environmental conditions during growth of early, mid-,
and late-season plantings may affect the response to N fertilizers (Richard et al., 1985).
Direct-seeded lettuce and lettuce seedlings
may respond differently to fertilizer because
of environment or stage of maturity.
Nitrogen fertilizer form (Pew et al., 1983,
1984) and rate (Hemphill and Jackson, 1982;
Richard et al., 1985; Van der Boon et al.,
1986) influence head lettuce development.
Environmental conditions may affect uptake
of various forms of N. For example, Frota
and Tucker (1972) reported nitrate uptake
was affected more by temperature than was
ammonium uptake. Influences of soil temperature and moisture on N transformations
are well recognized (Firestone, 1982;
Schmidt, 1982). Environmental conditions
such as soil moisture and temperature (as
related to planting date) may therefore affect
the response of head lettuce to different N
fertilizer forms.
In southcentral Alaska, lettuce is directseeded or transplanted in the field from late
April until early July. The harvest season
may run from mid-July through mid-September. The recommended N application rate
is 112 kg·ha-1; however, this level frequently is exceeded in commercial production, particularly in later plantings.
Ammonium nitrate is the primary N fertilizer
used in Matanuska Valley head lettuce production, although the cost is about twice that

of urea. The studies described herein were
designed to encompass the conditions under
which commercial head lettuce is produced
in this area.
The objectives of the current studies were
3-fold: 1) to determine appropriate rates and
sources of N for direct-seeded head lettuce,
2) to ascertain whether optimum rates differ
between direct-seeded and transplanted let-

tuce, and 3) to determine the effect of planting date on head lettuce yield and quality at
the various N rates.
Field trials were conducted from 1984-87
on Knik silt loam (Typic Cryorthent) near
Palmer, Alaska. In 1984 and 1985, pelleted
seed of head lettuce ‘Salinas’ was directseeded on 25 Apr., 25 May, and 25 June
1984 and 24 Apr., 29 May, and 26 June
1985. Nitrogen was applied as ammonium
nitrate, calcium nitrate, or urea 1 to 2 days
before planting and immediately incorporated to a depth of 10 to 15 cm. Each N
source was applied at 56, 112, and 168 kg
N/ha. In addition to the N fertilizer, 158 kg
P/ha and 149 kg K/ha were broadcast uniformly across all plots and incorporated.
Lettuce was planted in rows 46 cm apart and
thinned to 28 cm in the row when the plants
were ≈2.5 cm tall. Each plot was four rows
wide and 7.6 m long. Treatments were arranged in a randomized complete block design and replicated four times. Plots were
irrigated as necessary with overhead sprinklers, generally two or three 25-mm applications per growing season. At maturity,
heads were harvested out of the center two
rows of each plot, and the fresh weight of
each head was determined. Maturity was determined by head firmness; harvests were
conducted each day until 20 heads had been
removed from each plot.
In 1986 and 1987 the number of N rates
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was increased from three to six. Due to increased use of transplants in commercial
production, a new variable was added; plants
were established either by direct-seeding or
by transplanting B-day-old greenhouse-grown
plugs. The N source variable was eliminated. Field planting dates were 8 May, 5
June, and 25 June 1986, and 4 May, 2 June,
and 25 June 1987. Ammonium nitrate was
applied at rates of 0, 28, 56, 112, 224, or
280 kg N/ha; all plots also received 190 kg
P/ha and 178 kg K/ha. In 1986, the in-row
spacing was 28 cm, in 1987 it was 30 cm.
Other cultural aspects were identical to those
described for previous years. In 1987, lateral
head diameter and number of days from
planting to harvest were recorded in addition
to head weight. Results were statistically
analyzed using the PROC ANOVA, PROC
GLM, and PROC NLIN (Gompertz and logistic models) routines of SAS (SAS Institute, Inc., Cary, N.C.). Means of individual
head measurements in each plot were used
as plot parameters.
In the study that included N source, N
rate, and planting date (1984 and 1985), interactions among variables were not statistically significant, and, therefore, were pooled
in the experimental error term for analysis
of variance (Table 1). Differences in head
weight of lettuce fertilized with ammonium
nitrate, urea, or calcium nitrate were small;
all three provided adequate N for the production levels achieved in this study. Nitrogen rate and planting date affected head weight
in 1984, although only planting date affected
head weight in 1985. The response to N rates
was inconsistent. Higher N rates resulted in
decreases in head weight in 1984; in 1985
head weight was not significantly affected
by N rate. The variable that most consistently influenced head weight was planting
date. In both years head weight decreased in
later plantings. The poor growth of the lateseason lettuce can be explained largely by
the declining temperatures typically occurring in August and September (Fig. 1).
In the second study, the interaction between planting date and planting method was
significant at P = 0.01 (Table 2). In general, good yields were obtained with midseason plantings both from direct-seeded and
transplanted lettuce (Figs. 2 and 3). In 1986,
the head weight of lettuce transplanted in
midseason was higher than that of lettuce
transplanted either early or late in the season,
whereas in 1987 the later transplanted lettuce
produced the heaviest heads. Conversely, the
lettuce direct-seeded in late season yielded
heads lighter than lettuce direct-seeded either
in early or midseason. Low temperatures
probably limited yields of plants from the
late season direct-seeded plots (Fig. 1).
In both years of the study, the main effect
of N rate was significant at P = 0.01 (Table
2). Regression equations relating head weights
to N rates were determined with both Gompertz and logistic models. The Gompertz
model resulted in the greatest reduction of
sums of squares due to model. Although the
head weights in 1986 (Fig. 2) exceeded those
in 1987 (Fig. 3), regression equations from
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the 2 years of data are similar. In each year,
the head weight reached a plateau when ≈ 112
kg N/ha was added. Yields were depressed
when the next lower N increment (56 kg N/
ha) was applied.
In 1987, the number of days from planting
to harvest was recorded. Lettuce that received no N took longer to mature than lettuce that was fertilized with N, particularly
in the early plantings (Table 3). In general,
maturity was not delayed even when lettuce
was fertilized with more than twice the level
of N required to produce maximum head
weight. However, some delay was noted in
early direct-seeded lettuce that received a high
rate of N. As expected, direct-seeded lettuce
took longer to mature than transplanted lettuce and early planted lettuce matured more
slowly than that planted in warmer weather.
Optimum head weight and diameter were
achieved with 112 kg N/ha; this rate can be
recommended for direct-seeded and transplanted lettuce. The slight differences in N
response between various planting dates suggest that a single level of N application may
be suitable for plantings made throughout the
growing season as well. The small differences observed in head lettuce performance
with various N sources indicate that all the
materials tested provide an acceptable supply
of N for field production of this crop.
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