Brussels Sprout varieties for fresh and
processing markets in Saskatchewan
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Funding

Funding for this project provided by the Agriculture Demonstration of Practices and Technologies
(ADOPT) program the Saskatchewan Vegetable Growers Association (SVGA).

Organizations

e Irrigation Crop Diversification Center, (ICDC)
e  Ministry of Agriculture, (MoA)

Principle Investigators
e (Cara Drury

Objectives
e To demonstrate the potential of Brussels sprouts varieties for fresh market.

o Identify early maturing varieties of Brussels sprouts.

Research Plan

This project started in March 2023, with the sourcing of planting material. Eight varieties of Brussels
sprout seeds were purchased from Stokes Seeds and Johnny’s Selected Seeds. The varieties are Gustus,
Cobus, Capitola, Marte, Dagan, Silvia, Cryptus and Gladius. These varieties were chosen for their
availability in commercial volumes from major seed suppliers.

Planting of transplants took place on April 19, with the goal of having the transplants at the four-leaf
stage by May 15, for transplanting. One 72 cell tray of each variety was planted, then maintained at the
greenhouse, at CSIDC (figure 1.). Emergence of plants started on April 25, and by May 2 over 90%
emergence had taken place (figure 2.).
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Figure 1. {left) Planting Figure 2. {right] Brussels
Brusse s sprout seeds. sprout seed emergence.

On May 18, it was noticed that a mechanical issue
with the fertilizer injector had occurred in the
greenhouse and the transplants were not receiving adequate nutrition. The transplant’s cotyledons
were yellowing, and growth had significantly slowed (figure 3.). Fertilizer (20-20-20 at roughly a 1tsp/8L)
was then dissolved into water and the transplants were hand watered for the remainder of the time
they spent in the greenhouse. The additional fertilizer did correct the nutrient deficiency and resulted in
strong transplants heading into the field.
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Figure 3. Cotyledon yellowing
on Brussels sprouts transplants.

Land location for the trial was SW-15-29-08-W3M, at the Canadian-Saskatchewan Irrigation
Diversification Centre (CSIDC), Field 11. This location has a mix of soils ranging from an Asquith 1 fine
sandy loam to loamy sand, and a Bradwell 3 very fine sandy loam to fine sandy loam (based on the
Canadian System of Soil Classification).

Prior to field planting the plot was treated with herbicide for both broadleaved and grassy weeds. This
included a round of Treflan® (trifluralin), later followed up by a tank mix of glyphosate and oxyflurfen
the day before planting. All application rates follow the guidelines published in the Saskatchewan Guide
for Crop Protection.

The plot was soil tested in the spring and then had fertilizer added to achieve the rates of 90 Ib/ac N,
160 Ib/ac P, 180 Ib/ac K and 25 Ib/ac S.

Two days prior to transplanting the Brussels sprout transplants received a Verimark® (cyantraniliprole)
insecticide drench. This treatment was for control of cabbage root maggot, flea beetles, cabbage looper,
diamondback moth, imported cabbage worm and swede midge.

The ideal date for transplanting a long season crop like Brussels sprouts is May 15, but due to
mechanical issues with the irrigation systems transplanting did not occur until June 1. At the time of
planting the seedlings were at the 3-4 leaf stage. While planting the largest leaf was pinched off to
reduces physical stress on the plant due to wind torsion at this young stage, as well as reduce
physiological stress of maintaining that amount of biomass.

At the time of planting, the linear irrigation system was still not functional due to maintenance. During
this time, approximately one week, the plot was hand watered to ensure transplant survival.

Once the linear irrigation system was online, overhead watering took place and was scheduled to
maintain the plot between field capacity and 75% field capacity. Even with the continual irrigation, the
plot was drying out between waterings due to high heat, sandy soil textures and wind. The irrigation
schedule is listed in table 1.

The 2023 growing season was very dry, with drought being declared by the province on June 23. Rainfall
at the plot location accounted for 118 mm from May to October, with only 10 of those rainfall events
resulting in effective precipitation (over 5 mm).

Table 1. Irrigation schedule for the 2024 Brussels sprout plot.
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Date Irr(irgr,]ar;cqi;)n
5-Jun 15.0
7-Jun 15.0
9-Jun 15.0
12-Jun 12.5
14-Jun 12.5
16-Jun 10.0
21-Jun 12.5
26-Jun 18.8
27-Jun 3.8
29-Jun 12.5
30-Jun 6.3
5-Jul 6.3
7-Jul 25.0
11-Jul 12.5
20-Jul 25.0
24-Jul 12.5
26-Jul 12.5
28-Jul 18.8
1-Aug 12.5
2-Aug 12.5
4-Aug 18.0
8-Aug 12.5
29-Aug 12.5
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7-Sep 12.5

13-Sep 12.5

18-Sep 12.5
Total 351.9

The trial was setup as a randomized complete block with 3 replicates. Each replicate of each variety
consisted of ten plants. Figure 4 is a plot map of the trial, figure 5 shows the plots once planted. The row

spacing is 100 cm with an in row spacing of 50 cm.

Morth *

Rep 1 Rep 2 Rep3
hartz Silvia Silvia
Cryptus Cobus Cobus
Gustus Marte Dagan
Capitola Cryptus Gladius
Gladius DO=gan Cryptus
Cobus Gustus Capitola
Dagan Gladius Gustus
Silvia Capitala Marte

Figure 4. Brusszels sprouts plot map.

Figure 5. Brussels sprouts
transplanted.

Field maintenance of this trial required a robust insecticide spray schedule (table 2). All insecticide
applications (excluding the Verimark drench) were applied via a backpack sprayer, and application rates

followed the product label.

Table 2. Insecticide spray schedule for the Brussels sprouts trial.

Date

Insecticide Application

30-May
1-Jun
9-Jun
14-Jun

26-Jun

Verimark drench on of the seedling trays

Transplanting

Decis (deltamethrin)

Decis (deltamethrin)

Malathion
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4-Jul Lorsban (chlorpyrifos)
13-Jul Orthene (acephate)
17-Jul Ripcord (cypermethrin)
24-Jul Matador (lambda-cyhalothrin)
4-Aug Orthene (acephate)
18-Aug Decis (deltamethrin)
21-Aug None

28-Aug Ripcord (cypermethrin)
4-Sep Matador (lambda-cyhalothrin)
11-Sep Decis (deltamethrin)
18-Sep None

27-Sep Harvest

Additional nitrogen fertilizer (46-0-0) was top dressed by hand to the plot twice at the rate of 15 Ibs/ac
on July 6 and July 31. This brought the total nitrogen for the plot up to 120 Ibs/ac.

Minimal in season weed control took place on this plot, indicating that the applied herbicides worked
well. Hand weeding took place on July 11, row closure took place shortly after and the crop competed
well for the remainder of the season (Figure 6).
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Figure 6. Crop growth progression from planting to row closure (June 12, July 6, July 11, July 19, July
27).

On August 24, each stalk of Brussels sprouts was topped. This entailed breaking off the top 6-8 inches of
growth by hand. By topping the plants, it allows the plants to focus growth on developing the existing
sprouts instead of growing more sprouts.

Harvest took place on September 24. The crop was harvested by hand, using branch loppers/pruners to
cut the stalks, then manually removing sprouts and grading them in the lab (figures 7, 8 and 9). Six stalks
from the centre of each repetition, for each variety was collected for harvest, this was done to eliminate
any variability from edge effect in plant growth.

Figure 7. Cutting of Brussels Figure 8. Brussels sprout Figure 9. Grading of Brussels
sprout stalk with branch. stalks in lab. Sprouts.
Results

For each stalk harvested, the sprouts were graded into four categories: marketable size and undamaged,
marketable size and damaged, unmarketable size and undamaged, unmarketable sized and damaged
(figure 10). Marketable size is described as 1 — 2 inches in diameter, unmarketable size is anything under
1inch or over 2 inches. Sprouts were described as damaged if they showed any sign of insect feeding.
This was difficult to rate because some insect damage was only noticeable once the outer leaves of the
sprouts were peeled back, therefore it is expected that some of the sprouts that were placed in the
undamaged category would be moved to the damaged category if they were cut open (figure 11).
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Figure 11. Internal damage to a sprout due to
insect feeding.

A summary of the findings for each category of sprout (marketable size and undamaged, marketable size
and damaged, unmarketable size and undamaged, unmarketable sized and damaged) can be seen in
tables 3 and 4. Table 3 displays the total number of sprouts harvested per variety, the average number
of sprouts per stalk per variety and the percentage of sprouts that are marketable size vs unmarketable
size, and percent damaged vs undamaged. Table 4 displays the same information as table 3, but as a
function of sprout weight.

Table 3. Total number of sprouts harvested per variety, the average number of sprouts per stalk per

variety and the percentage of sprouts that are marketable size vs unmarketable size, and percent
damaged vs undamaged.
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Count (#)

%

Total Total Average Average Percent Percent
Variety |Marketable Unmarketable | Marketable Unmarketable | Marketable Unmarketable
Dagan 958 248 53.2 13.8 79.4 20.6
Capitola 897 384 49.8 21.3 70.0 30.0
Gustus 845 318 46.9 17.7 72.7 27.3
Cobus 350 959 19.4 53.3 26.7 73.3
Marte 1,033 165 57.4 9.2 86.2 13.8
Silva 637 372 354 20.7 63.1 36.9
Gladius 721 587 40.1 32.6 55.1 44.9
Cryptus 516 725 28.7 40.3 41.6 58.4
Total il [Beimared Average Average Percent Percent
Undamaged Undamaged Damaged Undamaged Damaged
Dagan 332 874 18.4 48.6 27.5 72.5
Capitola 580 701 32.2 38.9 45.3 54.7
Gustus 611 552 33.9 30.7 52.5 47.5
Cobus 744 565 41.3 314 56.8 43.2
Marte 406 792 22.6 44.0 33.9 66.1
Silva 455 554 25.3 30.8 45.1 54.9
Gladius 517 791 28.7 43.9 39.5 60.5
Cryptus 716 525 39.8 29.2 57.7 42.3

Table 4. Total weight (g) of sprouts harvested per variety, the average weight of sprouts harvested per
stalk per variety and the weight percentage of sprouts that are marketable size vs unmarketable size,
and percent damaged vs undamaged.

Weight (g) %

Total Total Average Average Percent Percent
Variety | Marketable Unmarketable | Marketable Unmarketable | Marketable Unmarketable
Dagan 10,094 1,879 560.8 104.4 84.3 15.7
Capitola 8,414 2,270 467.4 126.1 78.8 21.2
Gustus 12,726 3,493 707.0 194.1 78.5 215
Cobus 2,343 5,489 130.2 304.9 29.9 70.1
Marte 12,979 2,948 721.1 163.8 81.5 18.5
Silva 7,652 2,747 437.9 165.7 73.6 26.4
Gladius 8,497 5,183 472.1 287.9 62.1 37.9
Cryptus 3,907 4,458 217.1 247.7 46.7 53.3

Total st Bermamed Average Average Percent Percent

Undamaged Undamaged Damaged Undamaged Damaged

Dagan 3,177 8796 176.5 488.7 26.5 73.5
Capitola 4,523 6,161 251.3 342.3 42.3 57.7
Gustus 7,378 8,841 409.9 491.2 455 54.5
Cobus 4,127 3,705 229.3 205.8 52.7 47.3
Marte 4,664 11,263 259.1 625.7 29.3 70.7
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Silva 4,419 5,990 245.5 332.8 42.5 57.5
Gladius 5,451 8,229 302.8 457.2 39.8 60.2
Cryptus 4,706 3,659 261.4 203.3 56.3 43.7

An error was found in the field sheets of data recording weight of damaged sprouts for rep 3. The count
for Silva, stalk 1, damaged marketable size and damaged unmarketable size were recorded as 28 and 11
respectively; but the weights for these two counts were not recorded. Therefore, it should be noted that
the reported total weights for Silva are very slightly lower than what occurred in field.

The information from table 4 has been summarized in figure 12 and 13. Figure 12 compares the
harvested weight of marketable vs unmarketable sprouts and insect damaged vs undamaged sprouts,
per variety. Figure 13 simplifies the data and shows what yield from each variety would be “retail
ready”, yield that is the marketable size and undamaged by pests.

Total Weight of Brussels Sprouts Harvested per
Variety, by Marketable Size vs Unmarketable Size and
Insect Damaged vs Undamaged

: RN

Dagan Capitcl Gustus Cobus Marte Siva Gldius  Cryptus

Weight (Kg)
=

Varieties

W 5ze Marketable OSee Unmarketable
@ Insect Feeding Undamaged O Insect Feeding Damaged

Figure 12. Summary of Brussels
sprouts harvest data.

Total Marketable Size and Undamaged Brussels
Sprouts Yield

Weight (Kg)

s RREE

Dagan Capitocla  Gustus Cobus Marte Siva Gladius  Cryptus

Varieties

Figure 13. Total “retail ready” yield of
each Brussels sprouts variety.
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After the initial grading of the harvested sprouts, a small sub sample of forty undamaged sprouts were
taken and cut in half to look for internal insect damage. Five of the forty sprouts were found to have
internal insect damage, that was not noticeable during grading (figure 14).

Figure 14. Forty sprouts graded as undamaged, cut
open to find any internal insect damage.

Ease of harvest and evenness of growth were assessed visually per variety, as notes taken at harvest
were inconsistent and hard to interpret. Figure 15 displays two random stalks of each variety with their
leaves removed. It is noticeable that the variety Gustus has uneven growth, Cobus had the smallest
sprout size, Dagan and Capitola experienced most of their insect damage to the sprouts on the lower
portion of the stalk and that Marte, gladius and Cryptus sprouts are tightly packed on the stalk.

Figure 15. Two random stalks per variety of Brussels

sprouts at harvest.
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Conclusion

In this demonstration it was found that early nutrition in seedlings is important and required to ensure a
healthy crop. Twenty-eight days of growth after germination without additional nutrition resulted in
visible yellowing and stunting in the seedlings. The plants were able to recover from this situation by
being spoon fed fertilizer for the remaining 14 days in the greenhouse and greatly benefited by being
transplanted into the field.

Access to adequate moisture is a requirement to produce horticulture crops in Saskatchewan. Rainfall
accounted for 118 mm of moisture from May 1 to October 12 in Outlook, SK. The irrigation system
applied an additional 352 mm of water from June 5 until September 18. Without access to this
additional and timely moisture the Brussels sprouts crop would have been a failure.

Pest pressure for brassica crops in Saskatchewan is extremely high. The high acreage of canola
production has led to a large area of alternative host crops for insects that feed on brassica horticulture
crops like Brussels sprouts, and a large background population of brassica pests throughout the
province. Further difficulty for horticulture producers arises from the limited chemistries registered in
Saskatchewan for the control of these pests on horticulture crops.

This plot was treated with insecticides 13 times in a four-month period and still received substantial
losses due to insect feeding; of the 9,715 individual sprouts harvested 55% were graded out due to
insect damage.

The Verimark drench treatment protected the seedlings against flea beetle and cabbage root maggot
pressure at the time of transplanting. Neighbouring plots of untreated broccoli and rutabaga seedlings
did receive noticeable damage from these pests at that time. The following insecticide treatments of
Decis, Malathion, Lorsban, Ripchord and Orthene provided pest control for Diamondback Moth pressure
noted on July 28 and flea beetle feeding on August 19, but control lapsed soon thereafter.

On August 24, feeding damage was noted on sprouts lower down in the canopy (figure 16). At this time
the damage was not extensive, but the sprouts were still undersized and needed time to bulk before
harvest. Due to the thick canopy of axillary leaves, it is near impossible to apply pest control products to
the sprouts directly. Orthene was chosen as a control product for this crop because of its systemic mode
of action and ability to move into older growth on the plant. This was found to be beneficial, but the
product can only be used twice in a season and eventually the plants grew out of its protection. At
harvest damage to the sprouts ranged from small feeding sights to extreme damage with secondary
disease growth (figure 17). It is worth noting that even slight damage to the Brussels sprouts results in
unmarketable product that cannot be sold.

LA

Figure 16. First signs of pest feeding damage on the Brussels sprouts crop Aug. 24, 2023
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Figure 17. Range of dahwage on Brussels
sprouts at the time of harvest (extreme, medium, slight).

When comparing the varietal performance of the Brussels sprouts this demonstration looked at:
marketable yield, degree of insect damage and growth habit (evenness of growth).

The top three varieties for producing sprouts in the marketable yield grade (1-2 inches in diameter) are
Marte, Gustus and Dagan. Marte produced the highest total marketable yield (weight) of all varieties at
12,979 g, followed closely by Gustus 12,726 g and Dagan 10,094 g.

The total yield (weight) of sprouts undamaged by insects has Gustus far outperforming other varieties
with 7,378 g. The next highest yield (weight) of undamaged sprouts is Gladius (5,451 g) and Cryptus
(4,706 g). When looking at the percentage of total yield (weight) that is undamaged only Cobus and
Cryptus had over 50% of their yield undamaged. The variety Dagan showed the worst percentage of
damage, with 26.5 % of its total yield (weight) being undamaged. This was closely followed by Marte
with 29.3% of its total yield (weight) being undamaged.

For growth habit (evenness of growth) the percent of marketable yield (count) was compared. Marte
produced the highest percentage of marketable yield (count) 86.2%; therefore, having a high yield and
the fewest culls based on size. After Marte, Dagan had 79.4% and Gustus had 72.7% of its yield (count)
graded as marketable. These numbers do not match what was expected based on the photos from
figure 15. In the photos the variety Gustus looks to have a very uneven growth pattern, with small
sprouts on both ends of the stalk and large sprouts in the centre.

Recommended areas of further work on commercial Brussels sprouts production in Saskatchewan would
include an extensive look at pest protection for both insects and diseases. With the high number of
canola acres in Saskatchewan, the management of brassica pests in horticulture crops is very difficult
and prohibitive to new growers.
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