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Abstract
Lettuce is the top-grossing fresh market vegetable crop in the United States, 
and salad mixes featuring baby-leaf greens are becoming increasingly popular 
among consumers who desire to eat healthy, convenient food. Growers in 
western Washington may produce salad greens throughout the year, using 
season-extension techniques such as row covers, low tunnels, and high tunnels 
during the winter. This production guide is for growers in western Washington 
who want to produce baby-leaf salad greens. This guide discusses the 
selection, growing, harvesting, and processing of baby-leaf greens, as well as 
related food safety concerns, all of which can present unique challenges. This 
guide also describes specific crops commonly grown for baby-leaf salads, and 
the pros and cons of each.
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Baby-Leaf Salad Green Production Guide for Western 
Washington

Introduction
Lettuce is the top-grossing fresh market vegetable crop in the 
United States and is grown on more acres than any other fresh 
market vegetable crop excluding potato (USDA 2013). Ready-
to-eat bagged salad was first available in the late 1980s, and 
was originally just shredded head lettuce that could not be 
marketed as whole heads due to cosmetic imperfections (Kerns 
et al. 1999). Today, salad mixes include a mix of six to eight 
baby-leaf greens that are flavorful, nutritious, and visually 
interesting. As a result, baby-leaf salad is increasingly popular 
among consumers who desire to eat healthy, convenient food, 
while head lettuce consumption has decreased (Cook 2011; 
Glaser et al. 2001).

While sales of ready-to-eat salad are highest in the summer, 
sales are strong year-round (Thompson and Wilson 1999). 
California and Arizona produce 96% of all salad mix because 
these regions have relatively mild year-round climates (Cook 
2011; Smith et al. 2011). Growers in western Washington are 
in a good position to produce salad greens throughout the year, 
as the maritime climate is relatively temperate year-round. 
While the main growing season for salad greens is May to 
September in western Washington, season-extension 
techniques, such as row cover, low tunnels, and high tunnels, 
can be used to produce salad greens during the winter (Miles et 
al. 2004).

Baby-leaf salad mixes are comprised of several types of leafy 
greens harvested when leaves are 4 inches long so they are bite-
sized. There is no strict requirement regarding the composition 
of baby-leaf salad mix, and growers have the flexibility to alter 
the composition of their mix based on what is available at each 
harvest to achieve a balance of color, texture, and flavor.

Crop Selection
The main crop types grown for baby-leaf salad mix are 
arugula, beet, kale, lettuce, mustard, pak choi, and spinach. 
Select crop types and cultivars for baby-leaf production with 
the end product in mind.

A salad mix should include an aesthetically pleasing mix with 
good texture and flavor. Many cultivars used for baby-leaf 
salad green production were bred for full head maturity, and 
only recently have seed companies begun to release cultivars 
bred specifically for baby-leaf salad production. Cultivars 
developed for baby-leaf production have good leaf shape, 
color, and texture at approximately 30 days after planting, as 
well as thicker leaves for extended shelf life (increased leaf 
thickness reduces leaf damage in processing and post-harvest 
water loss).

Crop growth rates vary among crop types, cultivars, seasons, 
and locations. Some cultivars may be more productive at 
different times of year.

Figure 1. Lettuce cultivar with a flat leaf structure tends to clog processing equipment (left), whereas cultivars with loft pass through the equipment more 
easily (right).
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The best way to ensure a good mix at each harvest date is to 
plant two to three more crop types than is needed for each 
harvest and select the best ones at each harvest date. 
Experiment in your area and plan to harvest six to eight 
different crop types for baby-leaf salad mix at any given time.

Harvesting, washing, packaging, and shipping baby-leaf salad 
can present unique challenges (Clarkson et al. 2003). Flat 
leaves can clump together during the processing such that they 
catch under the roller bars during washing (Figure 1), causing 
young leaves to bruise and tear (Figure 2). This leads to larger 
discard rates (up to 30%).

Reduce postharvest damage and loss by choosing cultivars 
with an upright growth habit, thicker leaves, good midrib 
strength, and textured leaves. Upright cultivars are a 
requirement if using a machine harvester.

Utilizing at least one textured or frilly cultivar will facilitate 
grading and mechanical washing, and will provide “loft” in the 
final mix. Loft refers to the air space between leaves, which 
helps to extend shelf life of the salad mix. Cultivars that have 
smooth leaves, such as many spinach and lettuce cultivars, 
require particular care in washing and drying.

The following list of crops commonly grown for baby-leaf 
salad production is in alphabetical order and not according to 
importance. Importance can vary based on market demand, 
season, weather, and pest issues in your area. This guide does 
not include recommended cultivars for each crop type as 
cultivars perform differently based on season, location, and 
management, but it does include a general description of 
characters and traits for successful cultivar selection.

Figure 2. Bruising on baby-leaf lettuce (left) caused when leaves catch in 
processing equipment (right). Also, note that smooth-textured leaves stick 
together in the processing equipment, causing higher production costs and 
shorter shelf life.

Arugula

Arugula (Eruca sativa), also known as rocket salad or roquette, 
has a spicy, peppery flavor. Heirloom cultivars tend to have a 
stronger flavor than newer cultivars. Newer cultivars have a 
lobed leaf margin, whereas heirloom cultivars have a heavily 
incised leaf (Figure 3). Due to its strong flavor, arugula is 
usually mixed with milder greens such as lettuce.

Arugula seed is quick to germinate under a diversity of 
weather and soil conditions and has vigorous seedlings.

Arugula bolts (premature flowering) in response to high 
temperatures and long day lengths. Tendency to bolt in 
response to these environmental changes will vary between 
cultivars but, in general, temperatures above 80°F and day 
lengths exceeding 12 hours will trigger bolting in arugula 
(Morales et al. 2006). Risk of bolting is highest in early 
summer.

Figure 3. Newer arugula cultivars have a slightly lobed leaf margin (left), whereas heirloom wild-type cultivars have a heavily incised leaf (right).
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Flea beetle is the primary problem affecting arugula in western 
Washington; however, the leaf type can mask minor damage. 
If flea beetle pressure is high in your area, place row cover 
over the crop soon after seeding for protection (Parker et al. 
2012a, 2012b).

Beet greens

Plant breeders have developed some beet (Beta vulgaris) 
cultivars specifically for their greens or tops, though these 
cultivars will still form an edible taproot if grown to maturity. 
Beet greens are very similar to Swiss chard in texture, but they 
have a sweeter flavor. Leaves and stems are red, for traditional 
cultivars, and green or yellow for golden beets (Figure 4). 
Beets tend to be slow to become established, similar to lettuce, 
and may take 2 to 3 weeks to emerge.

Beets are biennial (takes 2 years to complete its reproductive 
cycle), so they will very rarely bolt when grown as baby-leaf 
salad greens unless they are subjected to overwintering or a 
very long cold spell (temperatures below 35°F for more than 2 
weeks) in early spring or late fall.

Kale

Kale (Brassica oleracea var. acephala) leaves and stems range 
in color from green to purplish red, and leaves vary in structure 
from smooth to savoy to curly (Figure 5). All kale leaf types 
are suitable for baby-green production, and the serrated leaf 
structure prevents leaves from sticking together.

Figure 5. Red Russian kale at time of harvest for baby-leaf salad mix.

Kale is quick to germinate and establish a stand in a wide 
range of soil types, temperatures, and moisture levels. Kale is 
highly cold tolerant once established and therefore is well 
suited for production in the fall in western Washington.

Similar to beets, kale is a biennial crop so bolting is rare unless 
it has been overwintered or experiences a severe cold spell in 
spring or fall. This makes kale a good candidate for “shoulder-
seasons” (plantings earlier or later than the main May-through-
September production season), since it will seldom bolt in 
response to day length and temperature shifts that occur in late 
spring and late summer as arugula, mustard greens, and 
spinach often do.

Figure 4. Red leaves and stems of traditional cultivars (left) and green leaves and yellow stems of golden beets (right).
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Flea beetle is the primary problem affecting kale in western 
Washington; however, the leaf type tends to mask minor 
damage. If flea beetle pressure is high in your area, place row 
cover over the crop soon after seeding, for protection.

Lettuce

There are five types of lettuce (Lactuca sativa): crisphead, 
butterhead, romaine, Batavian, and leaf. Lettuce is a very 
desirable crop in baby-leaf salad mix, and Romaine and leaf 
lettuces are the most commonly used types for baby-leaf 
production.

Lettuce leaf color ranges from red to green, and varies in leaf 
shape and structure (Figure 6). Mixes of baby-leaf salad that 
include contrasting colors are very appealing to consumers. 
Leaf structure is particularly important as flat leaves have no 
“blistering” or loft; they can clog processing equipment, and 
they create a very dense, compacted salad mix with a relatively 
short postharvest shelf life. Furthermore, lettuce types with flat 
leaves are problematic in dryers that use centrifugal force to 
remove water after washing because leaves stick together, 
potentially requiring further handling during packaging.

Lettuce is quick to germinate and grow from June through 
August in western Washington, and will be ready for harvest in 
30–35 days, whereas lettuce seedlings are very slow to 
germinate and establish stands in cool spring and fall 
temperatures. Lettuce rarely bolts in western Washington, 
particularly when harvested at a young growth stage as in baby-
lettuce production.

Figure 6. There are a diversity of lettuce cultivars with different leaf colors 
and types (left); cultivars with flat leaves are less suitable for processing 
than cultivars with textured leaves (right).

Mustard

Mustard green crops (Brassica sp.) come in a wide range of 
colors, leaf shape, leaf texture (savoy and smooth), growth 
habit, and flavor (mild to spicy). Tatsoi (Brassica rapa var.
rosularis; spinach mustard, spoon mustard) and mizuna 
(Brassica juncea var. japonica; Japanese mustard) are the most 
common types of mustard greens used in baby-leaf salad mixes 
(Figure 7).

Mustard crops tend to germinate at low soil temperatures and 
can quickly establish in the spring and fall.

Figure 7. Tatsoi, also known as spinach mustard or spoon mustard (cultivar Yukina Savoy pictured on left) and mizuna, also known as Japanese mustard 
(cultivar Mizspoona pictured on right) at time of harvest for baby-leaf salad mix.
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Mustard greens bolt in response to high temperatures and long 
day lengths. Tendency to bolt in response to these 
environmental changes will vary between cultivars but, in 
general, temperatures above 80°F and day lengths exceeding 
12 hours will trigger bolting (Nishioka et al. 2005).

Flea beetle is the primary problem affecting mustard green 
crops in western Washington. Depending on the mustard 
crop’s leaf shape, damage can be very visible. There is no 
cultivar resistance to flea beetles in any mustard green. Many 
growers place row covers over the crop soon after seeding to 
protect it from the flea beetle.

Pak choi

Pak choi (Brassica rapa ssp. chinensis) cultivars are primarily 
green-leafed; however, there are a handful of red-leafed 
cultivars available (Figure 8). Pak choi has a large stem that 
forms early in its development. This large stem adds crunch to 
baby-leaf salad mix, and adds weight to the crop. The 
postharvest shelf life of pak choi tends to be longer than for 
most other baby-leaf salad crops.

Pak choi is quick to germinate and become established in the 
field.

Pak choi bolts in response to high temperatures and long day 
lengths. Tendency to bolt in response to these environmental 
changes will vary between cultivars but, in general, 
temperatures above 80°F and day lengths exceeding 12 hours 
will trigger bolting (Nishioka et al. 2005).

Flea beetle is the primary production problem affecting pak 
choi in western Washington, and damage is readily apparent 
on the pak choi leaf type, making management critical. Place 
row cover over the crop shortly after seeding, for protection.

Spinach

Spinach (Spinacia oleracea) cultivars have either smooth or 
savoyed (curly, crinkly) leaves; baby-leaf spinach producers 
use smooth-leaved cultivars almost exclusively (Koike et al. 
2011). Savoyed cultivars do not develop full savoy at 30 days 
after planting, the time of baby-leaf harvest, so it is not worth 
planting these cultivars for this trait.

Spinach cultivars well-suited for baby-leaf production will 
have an upright growth habit that minimizes exposure to soil 
and increases ease of harvesting (Figure 9). Spinach leaf angle 
is affected by day length, and a cultivar that performs well in 
spring might perform very differently in fall. Leaf area and 
thickness of spinach leaves are influenced by day length as 
well, such that spinach grown under long-day conditions have 
increased leaf area but decreased leaf thickness relative to 
spinach grown under short-day conditions (7 hours) (Rogers 
2008).

Spinach tends to establish quickly under spring, summer, and 
fall growing conditions in western Washington. Most cultivars 
of spinach will also be prone to bolting once days exceed 14 
hours in length.

Figure 8. Green-leafed pak choi cultivar Joi Choi, at time of harvest.
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Figure 9. Spinach plants grown for baby-leaf production, at time of harvest.

Almost all commercially grown spinach cultivars are hybrids 
with resistance to bolting and many common diseases. Downy 
mildew is the most economically significant problem affecting 
spinach in western Washington.

There are 13 races of downy mildew identified to date for 
spinach. Cultivar resistance for downy mildew is race-specific, 
so most spinach cultivars will be resistant to some races but 
not others. There are very few spinach cultivars with resistance 
to all 13 races of downy mildew, and it is very difficult to 
predict which races will be present each growing season. 
Minimize the likelihood of downy mildew affecting your crop 
by choosing cultivars with resistance to a range of races. 
Information on downy mildew resistance for spinach cultivars 
is available from most seed suppliers.

Field Selection
Baby-leaf salad-green crops grow best in light-textured soils 
such as silt loam and sandy loam. Light, loose soil provides 
better drainage during the cold, wet weather that frequently 
occurs during spring, fall, and winter in western Washington. 
Light, loose soil also warms up more readily in the early spring 
and is less likely to become compacted after planting.

Soil compaction can inhibit emergence in direct-seeded leafy 
greens crops. Leafy green crops will grow in heavy clay soils 
as long as the soil has good structure, but raised beds and row 
covers or low tunnels can help to increase soil temperature and 
prevent flooding.

The optimal pH range for leafy greens crops is from 6.2 to 6.8. 
Good yields can still be achieved in soils with a pH higher than 
this, but lettuce and spinach in particular are very sensitive to a 
pH lower than 6.0. Apply lime in the recommended amount for 
soils with pH lower than 6.2.

Most leafy green crops have a low degree of salt tolerance. 
Measure soil salinity by determining the electrical conductivity 
of the soil, either through a soil-testing lab or using a portable 
electrical conductivity (EC) meter (Sonon et al. 2012). 
Research has shown the soil salinity threshold for yield loss to 
be 1.3 deciseimens per meter for lettuce and 2.0 deciseimens/m 
for spinach at 72°F (Shannon and Grieve 1999). In the mustard 
family, there is quite a bit of diversity among cultivars grown 
as salad crops, but most have a soil salinity threshold in the 
range of 1.8 to 3.2 deciseimens/m; below this, yield loss will 
occur.

Soil Cultivation and Field Preparation
Baby-leaf salad greens are small-seeded crops that require a 
fine, firm seedbed for good germination. Prepare soil such that 
crop residues are incorporated and soil clods are broken up as 
these can plug the seeder and reduce seed-to-soil contact, 
negatively affecting germination.

Raised beds with finely tilled soil, firmed with a roller bar are 
well suited for baby-leaf salad production (Figure 10), and will 
provide even moisture distribution during irrigation. Do not 
compact the soil, as this will prevent seed germination and 
emergence.
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Field preparation in western Washington can be difficult in 
early spring and late fall, even in well-drained soils, due to 
heavy rainfall. If soil has a drainage problem or is very 
compacted, chisel plow to loosen soil.

Use raised beds in fields with poor drainage or in areas that 
receive high rainfall to increase drainage and prevent flood 
damage (Figure 10). Raised beds also increase soil 
temperature, reduce soil compaction, and prevent mud 
contamination of the crop at harvest.

Fertilizer
Baby-leaf salad greens are short-season crops harvested about 
30 days after planting, thus nutrient uptake is relatively low. 
Collect a soil sample for analysis following instructions given 
in the WSU publication Soil Testing: A Guide for Farms with 
Diverse Vegetable Crops (Collins 2012). Apply fertilizer based 
on recommendations for salad crop production provided by the 
commercial laboratory.

If using compost or manure, apply in the fall prior to seeding 
baby-leaf salad greens. If using an organic commercial 
fertilizer, apply 2 to 3 weeks before planting. If using a 
conventional commercial fertilizer, apply just before or at 
planting. This will improve the availability of the fertilizers to 
the crop. Do not apply an excess of nitrogen or phosphorus, as 
this will shorten shelf life of baby-leaf crops (Hoque et al. 
2010).

Seed
Fungicide-treated seed is available for most leafy green crops 
and may be beneficial under conditions where damping-off 
and low germination have a history of reducing stand 
establishment.

Pelletized seed allows for precision planting by increasing the 
size of the seed for easier handling and better compatibility 
with tools such as precision push-style row seeders. Pelleted 
seed is especially beneficial for planting lettuce seed, which 
has a pointed, oblong shape and is very small and light. If 
using non-pelleted seed, high-density drop seeders provide 
good seeding accuracy.

Non-treated, conventional, as well as organic seed is also 
readily available. Regardless of which type of seed you 
choose, it is always important to ensure that the seed 
germination rate has been recently tested and is adequate for 
good stand establishment (90% or greater is advisable). The 
germination rate on the package of seed purchased in previous 
years may not be accurate; either test germination or discard 
the seed.

If you are farming organically, check with your certifier to 
ensure approval of any seed treatments or coatings for use in 
certified organic production. Only purchase seed from a 
reputable supplier who tests seed regularly for seed-borne 
pathogens.

Figure 10. Raised beds with fine-tilled soil (left) firmed with a roller bar (center) to ensure adequate seed-to-soil contact for germination of direct-seeded 
crops. Raised beds can prevent the crop from being flooded in the spring, fall, and winter (right).
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Seeding
Seed crops in the spring when soil temperature reaches 50°F. 
In the fall, do not seed after October 15 unless you will cover 
the crop with row cover or a tunnel.

Baby-leaf salad greens are seeded at a very high density to 
achieve economic yields and discourage weed growth.

Determine bed width based on your equipment: measure the 
inside space between the tires of your tractor, subtract 12 
inches (6 inches on either side), and this will be the width of 
your beds (Figure 11).

Figure 11. Base bed width on the inside space between the tires of your 
tractor. Subtract 12 inches and this will be the bed-planting surface. 
(Adapted with permission from Sahar Dabirian, WSU)

For example, for a tractor with 50 inches of space between the tires, 
the bed width would be 38 inches. Space rows 2 ½–3 inches apart on 
the bed with in-row seeding densities of 1 to 4 seeds per inch (Table 
1). This planting density is equivalent to 1,045,440 to 5,575,690 
seeds per acre (assuming 6 feet, center-to-center, for beds).

Optimal density will vary from location to location due to 
environmental conditions. For example, decreased airflow 
within beds due to excess seeding density can lead to high 
disease incidence and lower yield at locations with high 
precipitation and humidity.

Table 2 lists the approximate number of seeds per pound for 
crops commonly grown for baby-leaf salad. Use this 
information to calculate how much seed you will need to 
purchase and plant for your baby-leaf salad mix production.

Table 1. Number of baby-leaf greens seeds per 100-foot beda

Table 2. Average number of seeds per pound for baby-leaf salad-green 
cropsa

By hand, direct-seed baby-leaf salad crops by drilling with a 
push-seeder. By tractor, use a high-density mechanical drop 
seeder (Figure 12). Select seed plate sizes that best fit the size 
of the seed. Mechanical seeders suitable for salad green seed 
include a drop mechanism with brushes.

Fill the seed hopper with a sufficient volume of seed in order 
to assure even seed distribution. If a tractor-driven seeder is 
used, adjust tractor speed up or down as needed to ensure the 
correct seeding density.

Planting Schedule
Each type of crop has a different growth rate and it can be 
challenging to create a planting schedule that permits each 
crop to reach harvestable size for baby-leaf salad on the same 
day. In general, Brassica crops, which include arugula, 
mustard, pak choi, and kale, have the fastest growth rate; 
chenopod crops, which include spinach and beets, have a 
medium growth rate; and lettuce has the slowest growth rate 
(Figure 13).

For a summer planting of lettuce in western Washington, the 
time from seeding to the first harvest is 28–35 days (based on a 
4-inch leaf length). The time from the first harvest to the 
second harvest is 5–6 days for most lettuce cultivars, while the 
time to second harvest of short frilly cultivars (i.e., Lolla Rossa 
types) is 7–8 days.
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Figure 12. A 16-row mechanical seeder (left and center). Arugula (10 rows) mechanically seeded (right).

Figure 13. Staggered plantings of baby-leaf salad greens in separate beds (left), so that fast-growing crops do not shade out slower-growing crops (right) 
and all crops can be harvested on the same day.

The time from the second harvest to the third harvest for most 
cultivars is 5–7 days. You may achieve a fourth harvest from a single 
planting in some instances, and this will likely be 5–7 days after the 
third harvest. Thus, for lettuce, the time from seeding to the third 
harvest is 38–50 days. Table 3 provides days-to-harvest information 
for common baby-leaf salad crops during spring and fall at two 
locations in western Washington.

Another consideration for scheduling planting dates for brassica and 
spinach crops is that both are likely to bolt if planted too late in the 
spring or too early in the fall. Bolting results in a rapid decline in 
crop quality, and crops can be unmarketable.

Brassica crops and spinach are long-day crops, thus they begin 
to flower when day length exceeds their critical day length (12 
hours for brassicas and 14 hours for spinach) and temperatures 
are above 80°F. In western Washington, day length exceeds 12 
hours from approximately March 15 to September 25, and 
exceeds 14 hours from April 25 to August 15.

Table 3. Average number of days to harvest for spring and fall for baby-leaf 
salad cropsa
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