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Introduction

Leafy green crops such as lettuce (Lactuca sativa), kale (Brassica oleracea), arugula (Eruca sativa), 

and mustard greens (Brassica juncea) thrive in the mild climate of the maritime Pacific Northwest 

(Fig. 1). These crops are the main components of baby-leaf salad mixes, for which there is a high 

demand throughout the U.S. including Northwest Washington. We assessed 14 varieties of three 

crop types, brassica, chenopod, and lettuce, to determine their suitability for production in 

Northwest Washington (Fig. 2). Varieties included in this study were chosen based on the 

recommendations of three seed companies that serve as the main sources of seed for growers in 

this region: Osborne Seed Company of Mount Vernon, WA, Wild Garden Seed Company of 

Philomath, OR, and Johnny’s Select Seeds of Winslow, ME. In an adjacent study, bed flaming was 

tested for weed management efficacy to address one of the main barriers to large-scale baby-leaf 

salad production in Northwest Washington. 

Results and Discussion
Variety Trials

• Brassica crops had a higher mean yield than lettuce or chenopod crops across seasons and 

planting dates (p = 0.0214, Fig. 4)

• Mean days to harvest (DTH) was shorter for brassica crops than lettuce and chenopod crops 

across locations, planting dates, and seasons (p = 0.0002)

• Days to harvest for chenopod crops did not differ significantly from spring to fall, but brassica 

and lettuce crops planted in the spring had shorter days to harvest than brassica and lettuce 

crops planted in the fall (p = 0.0002, Fig. 5)

• Brassica crops (arugula, mustard greens, kale, and pac choi) had less weed pressure than 

chenopod crops and lettuce crops across seasons, planting dates (p = 0.001), and locations (p = 

0.0100, Table 1, Fig. 6)

• Weed pressure was higher in spring than in fall across locations, planting dates, and crop types 

(p = 0.0010, Fig. 6)

Results suggest that leafy green brassica crops are well-suited for spring and fall baby-leaf salad 

greens production in Northwest Washington: brassica crops had the shortest time to harvest and 

the lowest weed pressure.

Bed Flaming 

• Timing of bed flaming (before seeding and after seeding) did not affect arugula stand counts (p

=0.9956, Fig. 8)

• Bed flaming (Fig. 7) decreased the number of weeds in arugula beds (p < 0.0001, Fig. 8)

Results indicate that bed flaming on the same day of planting did not affect the germination rate or 

yield of baby-leaf arugula and is effective in reducing weed pressure in baby-leaf salad green beds. 

Figure 4. Mean total yield (g) per 0.5 m2 by season, planting date, location, 

and crop type for fall 2012 through spring 2014. Error bars indicate standard 

error at each location and planting time.    

Figure 5. Mean days to harvest by season, planting date, location, and crop 

type for fall 2012 through spring 2014. Error bars indicate standard error at 

each location and planting time. 

Figure 6. Mean weed weight (g) per 0.5 m2 by season, planting date, location, 

and crop type for fall 2012 through spring 2014. Error bars indicate standard 

error at each location and planting time. 

Table 1. Significance (p values) of season, planting date, location, crop type (brassica, chenopod, 

lettuce) and interactions on total yield, days to harvest (DTH), and weed pressure. 

Materials and Methods

Variety Trials

• Randomized complete block split-plot design with three replications repeated over two years 

at two locations, two seasons, and two planting dates

• Plot length: 3 m  

• Locations: Cloud Mountain Farm Center (CMFC) in Everson, WA and WSU Northwestern 

Washington Research and Extension Center (NWREC) in Mount Vernon, WA

• Seasons: spring 2013 and 2014, fall 2012 and 2013 

• Planting dates: two weeks apart within each season; first and third week of April in spring, 

second and fourth week of September in fall

• Crop types and varieties evaluated: 

1. Brassica: Arugula ‘Adagio’ and ‘Surrey,’ 

Kale ‘White Russian’ and ‘Winter Red,’ 

Mustard greens ‘Bekana,’ ‘Komatsuna,’ 

and ‘Yukina Savoy,’ Pac Choi ‘Joi Choi’

2. Chenopod: Beet ‘Bull’s Blood,’ 

Spinach ‘El Real’ and ‘Waitiki’ 

3. Lettuce: Bibb ‘Winter Density,’ 

Romaine ‘Brown Goldring’ and 

‘Flashy  Trout’s Back’ 

• Data collected: Total yield, days to harvest (DTH), 

and associated weed pressure at harvest (Fig. 3)

Bed Flaming

• Randomized complete block design with three replications

• Plot length: 10 m 

• Crop: Arugula ‘Surrey’ 

• Three treatments: 

1. Bed flaming applied before crop was seeded 

2. Bed flaming applied after crop was seeded

3. Control — a no bed flaming treatment applied to crop 

• Planting and flaming date: October 7, 2013 

• Data collected: Number of arugula plants and weeds in three randomly placed 0.5 m2 quadrats 

for each plot on October 23,, 2013

Figure 8. Average number of arugula plants and 

weeds per 0.5 m2 by experimental treatment. 

Error bars indicate standard error for each 

parameter.  

Figure 7. Shielded tractor-driven 3 point hitch 

propane bed flamer equipped with 5 burners. Figure 1. 10 leafy greens varieties 

included in Spring 2013 trials

Figure 2. Baby-leaf salad greens variety 

trial field plots at WSU NWREC. 

Figure 3. Brassica crop ‘Bekana’ plants at 

10 cm harvestable size 

  Total Yield DTH Weeds 

Transformation Ranked Ranked Log  

Season <.0001 0.0101 <.0001 

Location 0.8088 0.2008 0.6363 

Planting  0.1166 0.1697 <.0001 

Type  <.0001 <.0001 <.0001 

Season* Location 0.1775 0.6640 0.0147 

Season* Planting <.0001 0.3373 0.2420 

Season* Type 0.0002 0.1056 0.0009 

Location*Planting 0.1657 0.6459 0.7451 

Location*Type 0.0993 <.0001 0.0174 

Planting*Type 0.0003 <.0001 0.0275 

Season*Location*Planting 0.6467 0.0184 <.0001 

Season*Location*Type 0.7428 0.1885 <.0001 

Season* Planting* Type 0.0214 0.0002 0.0010 

Location* Planting* Type 0.3076 0.6035 0.0100 

Season* Location * Planting * Type 0.4037 0.3033 0.6479 


