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Stand Establishment of Lettuce Seed Produced in
Different Seasons

P. Mnichowicz, J. Coons, and J. McGrady

Introduction

In the U.S., lettuce ranks as the third most important vegetable crop based on fresh market value. Eighty-nine
percent of this lettuce is produced in Arizona and California. The arid climate of these states causes several
production problems for lettuce growers. One problem is that late summer plantings of lettuce for early markets
often encounter adversely high temperatures. Because the maximum germination temperatures for lettuce range
from 26 to 33C and soil temperatures in these arid states in August and September have been reported as high
as 43 C, germination of lettuce seed is inhibited. Consequently, stand establishment is not uniform and the
lettuce heads do not mature at the same time. Thus, problems occur at harvest when the lettuce heads are not
ready to harvest at the same time. We have found that cultivars differ in their response to high temperatures
as well as seedlots within a cultivar. The purpose of our study was to consider one reason why seedlots within
a cultivar might vary in their response to high temperature, specifically how the season of seed development
affects lettuce stand establishment with high temperatures.

Procedures

Raw untreated lettuce seed (Lactuca sativa cv. Empire) was produced during two seasons over two years
(summer 1988 and 1989; and winter 1988 and 1989) at the Yuma Valley Agricultural Center. Some of this seed
was germinated in petri dishes in a growth chamber at 20, 25, 30, or 35 C to determine percent germination.
Some of the seed was germinated in seed envelopes in a growth chamber at the same four temperatures to
measure root lengths. Also, some seed was planted in the field (Yuma, AZ) on three different dates (October
5, 1989, July 24, 1990, and August 31, 1990) to determine field emergence. The data were analyzed by analysis
of variance followed by a Duncan's Multiple Range test at 5 %.

Results and Discussion

Seeds produced in the summer germinated significantly higher than those produced in the winter at all four
temperatures (Table 1). Germination dropped significantly as temperature increased to 35 C in summer seedlots,
whereas the winter 1989 seedlot showed a significant decrease at 25 C (Table 1).

No significant interaction occurred between temperature and seedlots in root length data. Therefore, the means
were averaged across the four temperatures (Table 2). Root lengths were significantly longer in summer and
winter 1988 seedlots than those of winter 1989.

Field emergence percentages were calculated for the different seedlots (Table 3). In 1989 the summer seedlots
had higher emergence percentages than the winter seedlots. In 1990 no significant difference occurred between
the seedlots in the July 24 planting. However, in the August 31 planting, summer 1989 was significantly higher
than winter 1989.

Thus, the environment during the season of seed development affects lettuce stand establishment with high
temperatures. Seed developed in summer had higher vigor at optimal temperatures and germinated at higher
temperatures than seed developed in winter.
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Table 1 Germination ( %) of 'Empire' lettuce seedlots (produced in different seasons) when imbibed at
four temperatures.

Temperature (C)

20 25 30 35
Season of seed

production

Summer 1988 93aZ 92a 91a 52a
Summer 1989 86a 87a 85a 52a

Winter 1988 77b 77b 62b 9b
Winter 1989 71b 60c 56b Sb

Z mean separation within a column based on Duncan's Multiple Range at 5% level.

Table 2. Root length (cm) of lettuce seedlings produced in different seasons.

Season of seed Root length
production (cm)

Summer 1988
Summer 1989

Winter 1988
Winter 1989

49aZ
4.1a

4.3a
2.7b

in different seasons and planted on different dates

Z mean
Duncan's

Table 3.

separation within a column based on
Multiple Range at 5% level.

Field emergence of lettuce seed produced
in Yuma, Az.

Planting date
Season of seed

production 1989 1990
October 5 July 24 August 31

Summer 1988 54aZ 6a 21ab
Summer 1989 57a 10a 29a

Winter 1988 33b 15a 22ab
Winter 1989 36b l0a 14b

Z mean separation within a column based on Duncan's Multiple Range at 5% level.
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