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Introduction:  
 
The “OP Leafy greens variety trials” was a pilot project coordinated by the Bauta Family 
Initiative on Canadian Seed Security in the spring and fall of 2014.  The goal was to develop a 
methodology and collect data on leafy green crop varieties of interest for Canadian organic 
market gardeners and seed producers through a participatory network of variety trials 
conducted on organic farms.  
 
Leafy greens were identified as a crop category of interest through an initial consultation with 
seed and vegetable producers engaged in projects with the Bauta Family Initiative. Some of the 
main reasons for selecting this crop category were: 

● Heavy reliance on hybrid varieties, including the spinach variety “Tyee” that was being 
discontinued and the Chinese cabbage variety “Bilko F1” which was rumored to be on 
the verge of being discontinued. 

● Interest in identifying reliable open-pollinated (OP) varieties for which seed could be 
produced by Canadian seed producers to increase Canadian seed security 

● Interest in identifying OP germplasm with resistance to bolting, particularly in the 
spring/summer and in hot conditions.   

● Leafy greens typically have good nutritional qualities and high levels of beneficial 
secondary metabolites, vitamins, and minerals.  

● Leafy greens are an important dietary component in the cuisines of many cultures and 
variety trials could help people identify and save seed from varieties that are culturally 
relevant to them and work to adapt it to their local growing conditions in Canada. 

 
The final selection of crops and associated traits of interest identified for trialing were: 
 
Spinach (Spinacia oleracea):  

● Spring: heat tolerance, bolting resistance 
● Fall: yield, flavour, cold tolerance, bolting resistance 

 
Chinese cabbage, barrel-head or Napa type, (Brassica rapa ssp. pekinensis) 

● Spring: heat tolerance, bolting resistance 
● Fall: head quality (tightness), uniformity, cold tolerance, fungal disease tolerance 

(“melting”), bolting resistance 
 
Chinese cabbage, loose head type, (Brassica rapa ssp. pekinensis)  

● Fall: Screening trial for varieties of interest and cultural relevance. General interest in 
vigour, yield, appearance, flavour and tolerance to local conditions.  

 
 
In this report, we present the results of the spinach trials.  
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Trial design and methods 
 

Spinach trial participants and sites:  
Participants in the variety trials were recruited by the regional coordinators of the Bauta Family 
Initiative. We are reporting data for two on-farm trial sites for spinach, one located in Victoria, 
BC, and one located in Gilbert’s Cove, NS (Figure 1).  
 

 
Figure 1: Map of spinach trial sites, spring and fall 2014. 

 
Variety selection:  

The trial manager searched a number of Canadian, American, and international seed companies 
or distributors for OP varieties of spinach available as certified organic (or in some cases 
ecological) seed. Priority was given to varieties from companies that are typically used as 
suppliers by Canadian organic farmers. The search was broadened to include small-scale 
Canadian, American, and International seed companies that may not be used by commercial 
market gardeners but are of interest because they carry varieties that are not widely available.  
These varieties may contain traits of interest for adaptation to local conditions and organic 
cultivation. The full list of companies searched is available in Appendix I.  
 
The trial manager compiled an initial list of potential spinach varieties for trialing (Appendix II) 
Each producer chose a subset of varieties to trial from the list, based on their own interest, and 
the number of varieties they felt was manageable (Table 1). All trials included an F1 hybrid 
variety as a reference for comparison to the OP varieties. Generally, “Tyee” was the reference 
F1 hybrid, because it was generally considered the “workhorse variety” for organic market 
gardeners in Canada. The production and distribution of Tyee seed was discontinued after this 
trial was completed.        
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Table 1: Variety lists for each season and trial site.  

Trial Location Season (2014) Variety name OP/F1 Variety code Source 
Gilbert's Cove, NS Spring  Montrueux de Viroflay OP QPH-99 West Coast Seeds 
  Butterflay OP ETT-62 High Mowing Seeds 
  Corvair F1 F1 ZGJ-20 High Mowing Seeds 
  Bloomsdale longstanding OP ACS-78 High Mowing Seeds 
    Verdil OP SKD-42 Adaptive Seeds 
Gilbert's Cove, NS Fall Montrueux de Viroflay OP QPH-99 West Coast Seeds 
  Butterflay OP ETT-62 High Mowing Seeds 
  Tyee F1 FYS-80 Vesey's Seeds 
  Bloomsdale longstanding OP ACS-78 High Mowing Seeds 
    Verdil OP SKD-42 Adaptive Seeds 
Victoria, BC Fall Verdil OP SKD-42 Adaptive Seeds 
  Galilee OP HRJ-27 Territorial Seeds 
  Butterflay OP ETT-62 High Mowing Seeds 
  Tyee F1 FYS-80 Vesey's Seeds 
    Bloomsdale  OP ACS-78 Fedco Seeds 

 
Seed distribution and blind trials: 

 
Seeds were ordered, packaged in appropriate volumes for each trial, and distributed to each 
participating producer in a “trial kit”. Each trial kit included a booklet of instructions and data 
sheets, labelled stakes, a measuring tape, and an addressed envelope for returning the trial 
data. Trials were “blind”, meaning that the seed packets sent to the producer were identified 
by an alphanumeric code, rather than by the name of the variety. This reduces bias during the 
evaluation of the variety.  
 

Trial protocols:  
The trial manager designed on-farm protocols and data sheets, with input from organic 
producers. Each variety in the trial was replicated three times throughout the bed, to account 
for differences in conditions that can occur within the bed. For each replicate, the varieties 
were laid out on the bed in a different order (randomized). The total space required for the trial 
was 6 bed feet per variety (for a three-foot-wide bed). There were three rows per bed, with 
plants 2 inches apart within rows. Each replicate of a variety was 2 bed-feet long, for a total of 
approximately 36 plants per replicate. The trials were direct-seeded and thinned by hand. Each 
producer selected their trial planting date to be consistent with when they would normally 
direct-seed spinach for a spring or a fall crop. Producers collected both qualitative and 
quantitative data for a number of traits including germination, seedling emergence, growth 
habit, leaf type, yield, flavour, and bolting date.  
 

Results:  
 
The two farm sites present significant geographic and climate differences, and each chose a 
different list of varieties and used slightly different data collection methodologies. Results from 
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each site are therefore not directly comparable and are reported and discussed separately 
below.  
 

Site 1: Wild Rose Farm, Gilbert’s Cove, NS 
 
The trial in Gilbert’s cove was planted in four-year old permaculture beds. The spring trial was 
planted on May 22nd, 2014. There was a frost after seeding, and weeding was done on June 
18th. At this time, some flea beetle damage was noted. The fall trial was planted in the same 
beds on August 25th, 2014. Full details of the trial conditions are outlined in table 2 and figure 2. 
 
Table 2: Cultivation conditions at the Wild Rose Farm, Gilbert’s Cove, NS 

Cultivation 
conditions Gilbert's Cove, NS, Spring 2014 Gilbert's Cove, NS, Fall 2014 
Location 4 year old permaculture beds 4 year old permaculture beds 
Soil type Clay loam Clay loam 

Fertilisation of soil 
Soil fertility high: no amendments 
necessary No amendments 

Previous crop Herbs and beans (2013) Spinach trials (2014) 
Soil temperature on 
planting date 10 °C 17 °C  
Irrigation: type and 
frequency Drip irrigation bi-weekly Drip irrigation bi-weekly 
Seeding date May 22nd, 2014 August 25th, 2014 

Notes 

Cultivation done with hand tools, soil 
worked 4" deep. Hay mulch in pathways. 
Weeded by hand.  

Cultivation done with hand tools, soil 
worked 4" deep. Hay mulch in pathways. 
Weeded by hand.  

 
Figure 2: Trial Cultivation, Wild Rose Farm, Gilbert’s , NS (photos by Gilberte Doelle). 

 
Spring trial results in Gilbert’s Cove, NS 
 
The spring trial assessed the performance of the spinach varieties as a spring/summer crop. The 
development of the crop was documented by the grower at regular time intervals (Figure 3). 
The data from the three combined replicates for each variety is presented in Table 3. The yield 
for each variety is presented by harvest date in Figure 4.  
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Figure 3: Time-lapse illustration of varieties in the spring trial (by Gilberte Doelle) 
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Table 3: Results for spring 2014 in Gilbert’s Cove, NS. Data is for the three replicates combined. When 
applicable, standard error (SE) is provided in brackets. Numerical ratings are done on a scale of 1-9, with 
1 representing the worst and 9 the best. Cuttings were done on July 9th, and July 31st. Growth habit, leaf 
type, Insect damage, and fungal damage were assessed on July 2nd.   

Trait measured 
Butterflay Corvair F1 

Monstrueux de 
Viroflay 

Verdil 
Bloomsdale 
Longstanding 

% germination (SE) 68 (3) 60 (1) 61 (2) 44% (12) 45% (7) 

Growth habit/leaf 
type (june 2nd) 

Upright/ 
semi-savoyed 

Spreading and 
low/semi-
savoyed 

Upright/ 
smooth 

Upright/ 
semi-
savoyed Upright/savoyed 

No. of cuttings 2 2 2 2 2 
Days to bolting 42 49 or more 49 42-49 49 or more 
Insect damage (1-
9) (SE) 6 (1) 7.3 (1.2) 6.3 (0.7) 7 (0.6) 5 (0) 
Fungal damage None None None None None 
Total yield per 
plant (g) (SE) 16.5 (3.6) 33.4 (3.9) 35.8 (12.4) 17.2 (1.5) 14.4 (7.2) 
Flavour  (1-9) 9 8 7 6 5 
Texture (1-9) 9 9 5 5 4 
Texture 
description Buttery 

Sweet and 
tender Tough Tough Tough 

Overal impression 
(1-9) 9 8 5 4 1 

 
 

  
Figure 4: Spinach yields (spring) in Gilbert’s Cove, NS. 

 
 
Fall trial results in Gilbert’s Cove, NS 
 
A summary of results from the three replicates is presented in Table 4.
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Table 4: Results for Fall 2014 in Gilbert’s Cove, NS. Data is for the three replicates combined. Yield was assessed in the first replicate only. Numerical 
ratings are on a scale of 1-9, with 1 representing the worst and 9 the best. Photos were taken October 24th. Cuttings were done on September 25th and 

October 24th. Growth habit, leaf type, Insect damage, and fungal damage      were assessed on September 25th. (Table by Gilberte Doelle) 

Trait Verdil Bloomsdale 
longstanding 

Monstrueux de 
Viroflay Tyee Butterflay 

    

* 

 
Germination (%) 33% 17% 31% 51% 22% 

Leaf type/Growth habit Smooth; Spreading/low Savoyed; Slightly 
upright 

Smooth; Slightly 
upright 

Savoyed; 
Spreading/Slightly low 

Semi-smooth; 
Spreading/low 

No. Of cuttings  2 2 2 2 2 
Days to bolting Did not bolt Did not bolt Did not bolt Did not bolt Did not bolt 
Insect damage (1-9)  7 7 7 7 7 
Fungal damage (1-9)  9 9 9 9 9 
Yields (g)-1st cut 715 310 328 901 277 
Yield (g) 2nd cut 711 594 454 617 272 
Total yield (g) 1426 904 782 1518 549 

Flavour (1-9) 9; Best 7; Best 7; Mild; Like it 5; Milder than 
Butterflay 

5; Even milder than 
Monstrueux de Viroflay 

Texture (1-9)  9 9 7; Slightly tough 5 7; Tougher than 
Monstrueux de Viroflay 

Overal impression 

Best taste and high 
yields Good taste. 

Good for processing – 
seems to be more 
fibrous (less water 
content) 

High yields but inferior 
taste and texture. Not noteworthy. 
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The varieties had different performances depending on the season. In particular, “Butterflay” 
was the preferred variety in the spring, with good flavour and texture, whereas in the fall this 
variety was ranked the lowest. Conversely, “Bloomsdale Longstanding” performed poorly in 
spring (although it did have bolting resistance equivalent to that of the hybrid check “Corvair 
F1”), but was one of the preferred varieties in the fall.  
 
Of note was the performance of “Verdil” in the fall trial. It had a yield similar to the reference 
variety “Tyee F1” and also was rated as having the best taste. Verdil was sourced from Adaptive 
Seeds in Oregon and was bred in Germany by Brigitte von Wistinghausen with support from 
Kultursaat and Bingenheimer Saatgut. Further trials would be required to confirm the 
performance of the variety in different locations and years, but it could potentially be of 
interest for growers in regions with similar conditions to the trial site.  
 
Insect damage was more of a problem in the spring than in the fall, and fungal damage was not 
an issue in either season. The germination rates of the varieties were lower than expected (the 
federal standard for spinach is 65%), which may have affected the results. In future trials, either 
doing germination tests to determine optimal seeding density prior to distributing the seed, or 
else designing the trials to use transplants would avoid this problem.  
 
Site 2: Sea Bluff Farm, Victoria, BC 
 
The trial in Victoria was for fall cultivation. Three replicates of each variety were direct-seeded 
on August 19th, 2014.  Seedling emergence occurred Aug.29th-Sept. 1st, 2014. Full details of the 
trial conditions are outlined in Table 5. Results of the trial are summarized in Table 6 and Figure 
5.  
 
Table 5: Cultivation conditions at Sea Bluff Farm, Victoria, BC 

General cultivation conditions Victoria, BC, Fall 2014 
Location Field name=Eagle 
Soil type Loamy Clay 
Fertilisation of soil Aged horse manure applied year prior to trial 
Previous crop Red Beets 
Soil temperature on planting date 14 °C 
Irrigation: type and frequency Overhead 
Seeding date August 19th, 2014 
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Table 6: Summary of fall spinach trial results, Sea Bluff Farm, Victoria, BC. Data is for the three replicates 
combined. When applicable, standard error (SE) is provided in brackets. Numerical ratings are on a scale 
of 1-9, with 1 representing the worst and 9 the best. Cuttings were done on September 25th, October 5th, 
October 15th and October 25th.  
 

Variety  Butterflay Tyee Bloomsdale  Galilee Verdil 
Germination NA NA NA NA NA 
Leaf type/Growth 
habit 

Semi-
Savoyed Savoyed Savoyed Smooth 

smooth, large 
leaf 

Growth habit Variable 
Spreading and 
low 

Spreading and 
low upright Upright 

No. Of cuttings 4 4 4 4 4 

Date of bolting No bolting No bolting No bolting 
Early 
October No bolting 

Insect damage (1-9) 
(SE) 5.0 (1.2) 4.7 (0.3) 4.7 (0.3) 5.7 (0.3) 4.7 (1.2) 
Fungal damage (1-9) 
(SE) 5.0 (0.6) 8.0 (0) 7.3 (0.3) 7.3 (0.3) 7.0 (1.0) 
Flavour (rating (1-9) 5.3 (0.9) 4.0 (0.6) 3.3 (0.3) 4.3 (0.3) 5.0 (0.6) 
Texture (rating (1-9) 8.0 (0) 7.0 (0.6) 6.3 (0.3) 5.3 (0.3) 5.0 (0.6) 
Texture (description) Crunchy Crunchy butter tough Tender Tender 
Overall impression 8 8 5 3 2 

 
 

 
 
 
Figure 5: Average yield per plant with standard error, and average plant height with standard 
error.  
 
The two top-performing varieties overall as evaluated by the grower at Sea Bluff farm were 
“Butterflay” and “Tyee”. In the case of Butterflay, this is in contrast to it having a poor 
performance in the fall at Wild Rose Farm, but a good performance in the spring. Verdil had an 
average yield at Sea Bluff farm, but was the least preferred variety by the farmer, compared to 
being the most preferred at Wild Rose Farm in the Fall.  
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Discussion and conclusions 
 
Based upon this first year of data, the OP varieties of most interest for further investigation are 
Butterflay for the spring and Butterflay and Verdil for the fall. More data would be required prior to 
making specific variety recommendations.  
 
There are many recommendations for improved trial design after this pilot year. These include: 

● Ensuring even planting densities, either by germination tests and adjusting seeding densities, or 
by using transplants for the trials 

● In some cases, have less detailed protocols in favour of instructing the participating grower to 
“do as they normally would”. In particular in the case of seeding, spacing, and timing of seeding 

● Ensuring that seeds arrive early enough to seed at an optimal date 
● Designing the scale of the experiment to be compatible with farm equipment and management. 

This would mean larger plot sizes in most cases.  
● The optimal way for a grower to collect data is to do it periodically, on the dates they are 

cultivating or harvesting the plot, rather than observing it every day. Therefore, the data 
collected needs to account for this pattern. For example, it is difficult to record the date when 
50% of plants bolted, but it is possible to record a range of dates during which this would have 
occurred.  

● More guidance on assessing flavor is useful 
● Doing blind trials (i.e. not knowing which variety is which) is useful. In the words of one 

participant: “It’s good that I don’t know which is which, if I knew which one was the hybrid, and 
it was looking better than the others, I’d probably find a way to knock it down a few points.”  
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Appendices 

 
Appendix I: List of seed suppliers searched 

Seed Company or Source Location Website 
Vesey’s Seeds Prince Edward Island, 

Canada 
veseys.com 

Southern Exposure Seed 
Exchange 

Virginia, USA southernexposure.com 

Adaptive seeds Oregon, USA adaptiveseeds.com 
William Dam Seeds Ltd. Ontario, Canada damseeds.com 
Stokes Seeds Ltd. New Jersey, USA stokeseeds.com 
Ferme Coopérative Tourne-Sol Quebec, Canada boutique.fermetournesol.qc.ca 
Seminova Quebec, Canada seminova.ca 
West Coast Seeds British Columbia, Canada westcoastseeds.com 
Stellar Seeds British Columbia, Canada bcecoseedcoop.com 
Salt Spring Seeds British Columbia, Canada saltspringseeds.com 
High Mowing Organic Seeds Vermont, USA highmowingseeds.com 

Johnny’s Selected Seeds Maine, USA johnnyseeds.com 
Fedco Seeds Maine, USA fedcoseeds.com 
Fruition Seeds New York State, USA fruitionseeds.com 
Agrohaitai Ltd. Ontario, Canada agrohaitai.com 

Kitazawa California, USA kitazawaseed.com 
Park seed South Carolina, USA parkseed.com 
Siskiyou seeds Oregon, USA siskiyouseeds.com 
Solana seeds Quebec, Canada   
Les jardins de l'écoumène Quebec, Canada ecoumene.com 
Territorial Seed Oregon, USA territorialseed.com 
Le potager d'un curieux France lepotagerduncurieux.fr/index.php? 
Turtle Tree Seeds New York State, USA turtletreeseed.org 
Restoration seeds Oregon, USA restorationseeds.com 
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Appendix II: List of varieties available to producers 
Crop Species Source Variety 
Spinacia oleracia Adaptive Seeds Verdil 
Spinacia oleracia Les Jardins de l'Écoumène Bloomsdale 
Spinacia oleracia Les Jardins de l'Écoumène Giant Winter 
Spinacia oleracia Fedco Seeds LS Bloomsdale Spinach 
Spinacia oleracia Fedco Seeds Giant Winter Spinach 
Spinacia oleracia Fedco Seeds Winter Bloomsdale Spinach 
Spinacia oleracia Southern exposure Bloomsdale 
Spinacia oleracia Southern exposure Long Standing Bloomsdale 
Spinacia oleracia Southern exposure Winter Bloomsdale 
Spinacia oleracia High Mowing Butterflay 
Spinacia oleracia High Mowing Winter Bloomsdale 
Spinacia oleracia High Mowing Giant Winter 
Spinacia oleracia High Mowing Bloomsdale Longstanding 
Spinacia oleracia High Mowing Regiment F1 Hybrid 
Spinacia oleracia High Mowing Corvair F1 Hybrid  
Spinacia oleracia Stokes Longstanding Bloomsdale Dark Green 
Spinacia oleracia William Dam Viroflex - Giant Winter 
Spinacia oleracia William Dam Bloomsdale dark green 
Spinacia oleracia West coast seeds Bloomsdale Savoy 
Spinacia oleracia West coast seeds Monstrueux de Viroflay 
Spinacia oleracia Vesey's Seeds Tyee F1 Hybrid 

 


