
 

2021 Midwest Broccoli Trial Results 
Natalie Hoidal, Charlie Rohwer, Nicolas Enjalbert, +80 farmers and 
gardeners 

We conducted a replicated broccoli trial at the Southern Research and Outreach Center 
(SROC) in Waseca, Minnesota, where we inoculated plots with black rot (Xanthamonas 
campestris pv. campestris). We also partnered with 80 farmers and gardeners to conduct 
mini trials at their farms. (Figure 1). Our goal was to screen for varieties of broccoli with 
tolerance to the pathogens black rot (Xcc) and Alternaria (Alternaria brassicicola). This report 
outlines preliminary results from the trials. Due to the hot, dry summer in the Midwest, 
disease pressure was minimal, particularly in the early planting.  
 

 
Figure 1: Locations of farmer and gardener trials. 

 
 
 
 
 
 
 
This trial was completed in collaboration with SeedLinked platform and the Minnesota Fruit 
and Vegetable Growers Association with funding from the Minnesota Department of 
Agriculture’s Specialty Crop Block Grant program.  



 

Varieties tested 

Variety Breeder June 1 trial July 1 trial Notes 

Asteroid HM Clause X X  

Avenger Sakata X   

Batory Syngenta X   

Belstar Bejo X   

Covina Bejo X   

DeCicco Landrace X  Sprouting broccoli 

Diplomat Sakata  X  

Eastern Magic Sakata  X  

Expo Sakata  X  

Fiesta Bejo  X  

Green Lady Pureline X X  

Green Magic Sakata X X  

Gypsy Sakata X   

Imperial Sakata  X  

Jacaranda Pureline X  Purple cauliflower cross 

Lieutenant Seminis  X  

Luna HM Claus X X  

Monty ISI Sementi X X  

P13 Cornell X X Crossed with kale, experimental line 

Paraiso American Takii X X  

Sequoia Pureline X X  

SEXPI Sakata X  Experimental variety 

SEXP2 Sakata  X Experimental variety 

Waltham29 Landrace  X Sprouting broccoli 

Wolfman Hazera X   

 



 

Early trial: June 1 planting 

Earliness 
There was significant variability in earliness and harvest duration in the SROC trial (Figure 2). 
The earliest varieties were Asteroid, Green Lady, Gypsy, Luna, Monty, and P13CMSxP1A. 
Avenger, Batory, Jacaranda, and SEXP1 were notably later. Some varieties ripened very 
evenly, with all plants producing heads within a short period of time (e.g., Asteroid, Gypsy), 
whereas others were less even, with harvests spread out over weeks (e.g., Paraiso, Green 
Magic).  

 
Figure 2: The red line represents the average harvest curve, with harvest starting around 45 days, 50% harvest at 

54 days, and harvest nearly complete by 65 days. The black lines represent harvest time for each variety.  
 
In the on-farm trials, Green Magic, SEXP1, Monty, Luna, and Green Lady were all above 
average for earliness, whereas P13CMSxP1A, Paraiso, Covina, and Avenger were all later 
than average (Figure 3).  

 
Figure 3. On-farm ratings for earliness in the June 1 trial. The gray horizontal line represents the average, and the 

gray bar around it represents a 95% confidence interval; everything above the bar is significantly earlier than 



 

average, and anything below it is significantly later. The width of each bar represents the number of growers 
who measured each variety; a wider bar indicates more data, and thus a more reliable ranking.  

Yield 
Yield was measured in multiple ways, including % of plants with marketable heads (Figure 
4), head weight (listed in Table 1 below), and head weight * % marketable heads. In the early 
trial at SROC, all varieties except Sequoia produced nearly 100% marketable heads.  

 
Figure 4. Percent of plants with marketable heads at SROC. 

 
Sequoia, the variety that produced the lowest percentage of marketable heads, also 
produced the largest heads. While a larger head size results in more marketable pounds 
per acre, some growers may wish to grow smaller heads based on their customer needs. 
Table 5 maps percent marketability with average head size.  

 

 
Figure 5. Varieties mapped by average head weight and marketability, based on data collected from the early-

planted SROC trial. Standard error is not included on the graph to improve readability 

 
DeCicco is not listed on these graphs since it is a sprouting broccoli, and thus the head 
measurements did not apply. The average DeCicco plant produced an average of 2.76 
heads, which were 49.64 grams each, for an average total weight of 133 grams harvestable 
shoots.  



 

 
 
Finally, Figure 6 depicts grower rankings of yield. Rankings were submitted on a 1-5 scale.  

 
Figure 6. On-farm ratings for yield in the June 1 trial. 

Disease 
Disease pressure was non-existent in the early planted trial at the SROC due to extreme 
heat and drought. Farmer participants reported significant differences in disease tolerance 
(Figure 7). These results should be considered with caution due to regional differences in 
precipitation, with many areas included in the trial experiencing extreme drought. 
Differences in disease pressure may have been more attributable to local weather 
conditions than variety performance. Since growers only received 3-6 varieties each, not all 
varieties were trialed in all locations.  

 
Figure 7. On-farm ratings for disease resistance in the June 1 trial. 



 

Additional characteristics: Early planting 
The following characteristics were also measured in the SROC trial. Alternaria and Black Rot 
rankings are not listed because they were “0” for all varieties.  
 

Row Labels Weight (g 
per head) 

Dome 
shape (1-5) 

Bead size 
(1-5) 

Uniform 
beads (1-5) Color (1-5) Hollow 

stem (0-2) 
Lumpy (0-

2) Brown bead Marketable 

Asteroid 333.5 2.7 3.2 3.0 3.9 1.2 1.3 0% 96% 

Avenger 313.3 3.1 2.6 3.2 3.1 0.9 1.3 0% 94% 

Batory 271.8 2.9 3.1 3.8 2.9 0.8 1.3 9% 97% 

Belstar 301.7 2.9 3.1 3.6 3.1 0.6 1.4 0% 97% 

Covina 347.8 3.3 3.0 3.1 2.8 0.4 1.3 0% 97% 

Green Lady 326.1 2.1 2.5 2.8 2.6 1.0 1.0 0% 97% 

Green Magic 237.9 3.0 2.9 3.3 3.0 0.1 1.3 11% 97% 

Gypsy 293.2 2.4 3.1 2.9 2.9 0.8 1.9 0% 94% 

Jacaranda 253.1 4.2 3.1 2.9 4.9 0.0 1.9 3% 94% 

Luna 337.9 3.1 2.7 3.3 3.7 0.1 1.3 0% 94% 

Monty 328.7 2.9 2.8 3.1 2.9 0.0 1.0 0% 100% 

P13CMS x P1A 268.1 3.4 1.2 4.8 4.7 1.3 1.3 3% 100% 

Paraiso 243.3 2.9 3.6 3.6 3.0 0.0 1.6 3% 94% 

Sequoia 426.3 3.6 3.5 3.1 2.9 0.0 1.6 17% 89% 

SEXP1 308.0 3.0 1.5 3.9 3.0 0.0 1.2 4% 100% 

Wolfman 267.5 3.4 2.1 4.2 4.0 1.0 1.0 0% 100% 

 
Table 2. Average rankings by variety from the SROC June 1 trial. Ranking key: Dome shape: 1 = flat, 5 = cone 

shaped. Bead uniformity: 1 = not uniform, 5 = very uniform. Bead size: 1 = small, 5 = very large. Brown bead: % of 
heads with brown bead, which was recorded as yes/no. Hollow stem: 0 = none, 1 = some, 2 = hollow stem diameter 
is at least ½ stem diameter. Lumpiness: 0 = smooth top, 1 = slightly lumpy, 2 = non-uniform head. Color: 1 = light, 5 

= dark. Dark hues ranged from purple-tinted to very dark green.  

  



 

Late trial: July 1 planting 
Earliness 
There was significant variability in earliness and harvest duration again in the later planted 
trial at SROC (Figure 8). Due to disease pressure and other issues, many varieties were not 
100% harvested. The earliest varieties were Asteroid, Green Magic, Luna, and Monty. Expo, 
Fiesta, P13, and Paraiso were notably later. Some varieties ripened very evenly, with all 
plants producing heads within a short period of time (e.g., Asteroid, Green Magic, Imperial, 
Lieutenant, Luna), whereas a few were less even, with harvests spread out over weeks (e.g., 
P13). In general, the varieties in the later planting matured more evenly.  

 
Figure 8: Earliness curves for each variety in the July 1 planting at SROC.  

 
On-farm earliness results were fairly similar (Figure 9). Asteroid and Lieutenant were notably 
later in the on-farm trials than at SROC. Sequoia was earlier in the on-farm trials. Packman is 
listed as the earliest variety; this variety was not formally part of the trial and thus was not 
reported from SROC, but growers were invited to submit reviews for additional varieties.  
 

 
Figure 9.  On-farm ratings for earliness in the July 1 trial. 



 

 

Yield 
Yield was measured in multiple ways, including % of plants with marketable heads (Figure 
10), head weight (listed in Table 4 below), and head weight * % marketable heads (Figure 11). 
In the later trial at SROC, most varieties performed significantly worse than in the early trial. 
The group of varieties with the best marketability included Asteroid, Green Magic, Imperial, 
Luna, Monty, and Wolfman. Figure 10 depicts a wide range of marketability. This is due to 
differences from plot to plot; each variety was replicated four times, with 9 plants per plot. 

 
Figure 10. Percent of plants with marketable heads at SROC. 

 
Figure 11 depicts the average head weight multiplied by % marketable heads, to show the 
average marketable pounds of broccoli heads per plant. Overall, head size trended slightly 
larger in the later planted trial than in the early trial, and there was much more variation in 
marketability due to increased black rot, Alternaria, and brown bead.  
 

 
Figure 11. Varieties mapped by average head weight and marketability, based on data collected from the SROC 

trial. 

 
 



 

Waltham29 is not listed on these graphs since it is a sprouting broccoli, and thus the head 
measurements did not apply. The average Waltham29 plant produced 3.09 heads, which 
were an average of 234.45 grams each, for an average total weight of 468.91 grams 
harvestable shoots.  
 
Finally, Figure 12 depicts grower rankings of yield in the later trial. Varieties that performed 
better in the on-farm trials than the SROC trial include: SEXP2, Packman (not included in 
SROC trial), and Expo. Luna performed worse in the on-farm trials than the SROC trial.  
 

 
Figure 12. On-farm ratings for yield in the July 1 trial. 

Disease 
Disease pressure was significantly worse in the later planting. At SROC, Alternaria was more 
prevalent than black rot. Figure 13 shows overall disease rankings; Table 4 below includes 
individual rankings for each disease. In the SROC trial, only two varieties had no disease 
pressure in the heads: Asteroid and Imperial. Many of the varieties experienced a low rate of 
disease pressure around 10%. Expo and Paraiso had notably less tolerance, with around 60% 
diseased heads on average.  

 
Figure 13. Percent of plants with disease infected broccoli heads at SROC. 



 

Farmer participants also saw significant differences in disease tolerance. (Figure 14). In the 
grower trials, Asteroid only had average disease tolerance, and Imperial was just slightly 
above average. SEXP2 had the highest tolerance in the grower trial, which contrasts with the 
SROC results, where 20% of the heads experienced disease pressure. Luna, Diplomat, 
Monty, and Imperial had the most consistently high disease tolerance rankings across both 
trials. 

 
Figure 14. On-farm ratings for disease resistance in the July 1 trial.  

  



 

Additional characteristics: Late planting 
The following characteristics were also measured in the SROC trial.  
 

Row Labels 
Weight 
(g per 
head) 

Dome 
shape 
(1-5) 

Bead 
size (1-

5) 

Uniform 
beads 
(1-5) 

Color 
(1-5) 

Hollow 
stem (0-

2) 

Lumpy 
(0-2) Black rot Alternaria Brown 

Bead 
Market-

able 

Asteroid 353.3 2.6 3.3 4.0 3.8 0.9 1.2 0% 3% 3% 97% 

Diplomat 299.4 2.7 3.4 3.6 3.2 0.9 1.3 12% 6% 0% 76% 

Eastern Magic 378.5 4.7 3.9 4.0 3.1 0.1 1.7 3% 13% 28% 63% 

Expo 430.4 3.9 4.1 4.0 2.8 0.1 1.4 34% 16% 0% 44% 

Fiesta 323.9 2.8 2.7 3.3 2.7 0.2 1.2 0% 9% 12% 68% 

Green Lady 345.9 2.0 3.3 2.5 2.5 0.8 1.7 0% 26% 19% 68% 

Green Magic 350.0 2.9 3.7 3.5 3.1 0.4 1.1 0% 9% 16% 88% 

Imperial 439.7 3.2 1.9 4.5 3.1 0.8 1.2 3% 0% 3% 94% 

Lieutenant 342.6 2.2 3.4 3.8 3.0 0.0 1.1 0% 22% 6% 75% 

Luna 345.3 2.1 3.9 4.0 3.4 0.0 1.2 3% 11% 3% 86% 

Monty 352.4 2.8 2.9 3.4 3.0 0.0 1.0 0% 3% 30% 94% 

P13CMS x P1A 271.0 2.7 1.7 3.5 4.2 1.0 1.3 4% 8% 46% 25% 

Paraiso 276.3 2.9 3.6 4.0 3.0 0.0 1.5 46% 0% 0% 29% 

Sequoia 456.9 3.7 4.3 4.1 2.9 0.0 1.3 0% 14% 9% 77% 

SEXP2 368.7 3.4 2.7 3.7 2.9 0.0 1.1 29% 0% 0% 66% 

Wolfman 317.2 3.2 2.8 4.4 3.8 0.9 1.0 8% 3% 3% 89% 

 
Table 3. Average rankings by variety from the SROC July 1 trial. Ranking key: Dome shape: 1 = flat, 5 = cone 

shaped. Bead uniformity: 1 = not uniform, 5 = very uniform. Bead size: 1 = small, 5 = very large. Brown bead: % of 
heads with brown bead, which was recorded as yes/no. Hollow stem: 0 = none, 1 = some, 2 = hollow stem diameter 
is at least ½ stem diameter. Lumpiness: 0 = smooth top, 1 = slightly lumpy, 2 = non-uniform head. Color: 1 = light, 5 

= dark. Dark hues ranged from purple-tinted to very dark green. 



 

 

Explore the on-farm data & sign up 
for the 2022 trial 

• On-farm broccoli results on SeedLinked: basic charts, but viewers can see 
comments from participants.  

o Early planting: z.umn.edu/springbroccoli2021 
o Late planting: z.umn.edu/summerbroccoli2021 

• On-farm broccoli results interactive chart: z.umn.edu/onfarmbroccoli2021 
• Sign up for the trial: z.umn.edu/broccolitrial2022 
• View this report online: z.umn.edu/broccoliresults2021 
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